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Abstract 

Dominion scientific agriculture played a rich but often over-looked role in the historical 

geography of Canada, in general, and in the expansion of agricultural settler colonialism across 

northern North America, in particular. The development of agricultural economies was 

undertaken with extensive state support. The Central Experimental Farm, established at Ottawa, 

Ontario in 1886 and still used for its original purpose today, was a key institutional player as the 

primary agricultural research station of the Department of Agriculture. This thesis places the 

Farm in its national context through a number of interrelated case studies, divided into two 

informal groupings, that elucidate the different ways dominion scientific agriculture operated in 

Canada during the late nineteenth- and early twentieth-centuries. The first grouping is focused on 

plants—such as trees, hybrid wheat varieties, and wild rice/manoomin—and animals—

specifically chickens—that underscore the racial, gendered, and spatial hierarchies operating 

within dominion scientific agriculture itself as well as across Canada at large. The second 

grouping builds on these cases to examine the role of information movement and time in the 

scientific work of Farm scientists. Through these diverse cases I underline the importance of 

agricultural science in advancing and helping to constitute liberal governmentality across the 

heterogeneous terrain of northern North America. By exploring the Farm’s centrality in scientific 

and colonial networks, this thesis advances our understanding of the role of agricultural and 

scientific knowledge and practices in the development of Canada between 1886 and 1938. 
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Nomenclature 

The Central Experimental Farm has held that name for over 130 years; however, the 

names of its composite divisions, the Experimental Farm Service as a whole, and the Department 

of Agriculture in which it resides have all undergone numerous changes. For the purposes of 

clarity, I have adopted the nomenclature as it existed at the turn of the nineteenth and twentieth 

century. Thus, the Horticulture Division had its headquarters at the Central Experimental Farm 

which was part of the Experimental Farm Service of the dominion Department of Agriculture. 

When referring to the Central Experimental Farm itself, I employ the common Ottawa usage, 

which is reflected in the archival record, of shortening its name not to an acronym but to “the 

Farm.” I do not hold strictly to this, and where context or style demand I variously employ “the 

Central Experimental Farm,” “the central farm,” “the farm at Ottawa,” or simply “the Farm.”   

I use the term “experimental farms” to refer to all experimental farms, stations, sub-

stations, and illustration stations under the Experimental Farm Service—including the Central 

Experimental Farm. The difference between an experimental farm and station is a matter of 

historical precedent: only the first five establishments were called “farms” while the later are 

referred to as “stations.” Following the use of Farm scientists, I use the term “branch farms” to 

refer to the collection of experimental farms and stations located across the country—excluding 

Ottawa—but refer to individual institutions by their proper names, such as the Nappan 

Experimental Farm and the Fredericton Experimental Station. I also follow my sources and keep 

to their original units of measure. In most cases this means that I use imperial acres rather than 

metric hectares. In rare cases when I have made independent measures of distance I present these 

in kilometres. 
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Where necessary, historical forms for the titles of officers are used, particularly with the 

addition of “dominion” for most division chiefs at the Central Experimental Farm after 1910. 

Horticulturist William Macoun, for example, was chief of the Farm’s Horticulture Division from 

1898 until 1933. In 1910, he became the Dominion Horticulturist, with expanded responsibility 

for horticulture research not just at Ottawa but also at all branch farms across the country. The 

importance of this change is discussed in more detail in Chapter 6. 

When referring to Indigenous nations, I follow the self-identification used by these 

nations in the specific territory in question. For example, “Anishinaabe,” which is predominately 

employed in Ontario, is at times rendered “Anishinabe” when appropriate to its specific context, 

such as in reference to the Indigenous community in the United States. Similarly, I standardize 

the spelling of “manoomin” throughout this thesis to reflect the most prevalent spelling in 

Ontario.
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1. Introduction 
 

I am more than ever convinced that if my work is to be of use to the country, much of the 
information made use of and distributed through this means, must be derived from 
practical men, actually engaged in the cultivation of the soil. In this way theory as such, 
will be eliminated as much as possible and will make way for practical experience, the 
most important element of all success.1 
 

1.1 Field Experiments 

My argument in this thesis is simple: dominion scientific agriculture played a rich but 

often over-looked role in the historical geography of Canada, in general, and in the expansion of 

agricultural settler colonialism across northern North America, in particular. The development of 

agricultural economies across Canada was undertaken with extensive state support and required 

not only the displacement of Indigenous communities2 but also the clearing of forests, draining 

of wetlands, and transformation of prairies to make way for a patchwork of family farms and 

small towns.3 The Central Experimental Farm, established at Ottawa, Ontario, in 1886 (see 

Figures 1.1 and 1.2) and still used for its original purpose today, played a key role in these 

drastic environmental and political changes as the primary agricultural research station of the 

Department of Agriculture. By exploring the Farm’s centrality in scientific and colonial 

networks, this thesis advances our understanding of the role of agricultural and scientific 

knowledge and practices in the development of Canada between 1886 and 1938. 

																																																																				
1 William Saunders, Experimental Farms Reports for 1887 (Ottawa: Maclean, Roger & Co, 
1888), 11. Emphasis in original. 
2 James W. Daschuk, Clearing the Plains: Disease, Politics of Starvation, and the Loss of 
Aboriginal Life, (Regina: University of Regina Press, 2013). 
3 Cole Harris, The Reluctant Land: Society, Space, and Environment in Canada before 
Confederation (Vancouver: UBC Press, 2008); Peter A. Russell, How Agriculture Made 
Canada: Farming in the Nineteenth Century (Montreal: McGill-Queen’s University Press, 
2012); J. David Wood, Places of Last Resort the Expansion of the Farm Frontier into the Boreal 
Forest in Canada, c. 1910-1940 (Montreal: McGill-Queen’s University Press, 2006). 
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Figure 1.1: Detail of the City of Ottawa and Central Experimental Farm (inset within dotted 
lines). The Farm was located outside the city limits throughout the study period. Source: Public 
Domain, Department of the Militia and Defence [Digital], Ontario-Quebec Ottawa Sheet 1:63 
600, 1914, http://ocul.on.ca/topomaps/map-images/HTDP63360K031G05_1918TIFF.jpg last 
accessed 25 March 2017. 
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Figure 1.2: Map of the Central Experimental Farm, 1897. This map is based on a template which 
was used by Farm scientists to track the geography of research projects until the Farm acquired 
additional land in 1929. Note: north is on the right. Source: William Saunders, Guide to the 
Central Experimental Farm, Prepared for the Year 1897: With Information Regarding Crops, 
Etc. (Ottawa: Government Printing Bureau, 1897), back plate. 
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Figure 1.3: Location of experimental farms, stations, and sub-stations in 1939. Source: Fifty 
Years of Progress on Dominion Experimental Farms, 1886-1936 (Ottawa: J.O. Patenaude, 
1939): 6. 
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Dominion scientific agriculture: “whatever kind of science would answer that call?”4 

Each word bears investigation and I argue that the whole is greater than the sum of its parts, 

although there is clear and necessary overlap between each. ‘Dominion’ refers to what we now 

call the Canadian federal government. As a self-governing dominion within the British Empire, 

many governmental organizations (the Dominion Experimental Farm Service), landmarks (the 

Dominion Arboretum at the Farm), and officials (the dominion scientists who oversaw national 

research in their discipline) bore the name as a mark of distinction. It also served as a short-hand 

for the country as a whole, used to suggest the breadth of Canada. Director William Saunders 

often used it in this way, as when he highlighted the importance of enlisting private farmers in 

so-called “co-operative experiments,” discussed in Chapter 5, to collect data on “all the different 

climates and other conditions affecting agriculture throughout the Dominion.”5 Dominion, then, 

reflects both the official nature and the nation-wide breadth of the scientific agriculture being 

pursued at the Farm. 

The work pursued at the Farm was ‘scientific’ in that it applied scientific principles to the 

questions it studied. It was the result of careful examination of plants, animals, and practices in 

order to support Canada’s farmers, both in the settled provinces as well as the vast Northwest 

Territories, which encompassed today’s three territories, Alberta and Saskatchewan, as well as 

parts of Manitoba, Ontario and Quebec. Most experiments took place over a number of years, in 

some cases spanning decades, and despite William Saunders’ statement in the epigraph, required 

the careful application of theory to practice. Indeed, Saunders himself recognized the importance 

of scientific theory by acknowledging the role of the rediscovery of Mendelian genetics in 

																																																																				
4 This question follows Thomas Gieryn’s invocation of “imperial economic botany.” See 
Thomas Gieryn, Cultural Boundaries of Science: Credibility on the Line (Chicago: University of 
Chicago Press, 1999): 242. 
5 W. Saunders, Experimental Farms Reports for 1895 (Ottawa: S.E. Dawson, 1896): 6. 
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pushing forward crop breeding projects.6 The importance of scientific theory and practice for the 

state of Canadian agriculture was emphasized in later publications, such as the half century 

retrospective Fifty Years of Progress. The anonymous author of this book argued: “today, more 

than ever before, progress and success in farming depend very largely upon the facts as 

discovered by science, and the application of these facts to the problems confronting the 

farmers.”7 In this account, science opened the door for the progress of the Canadian nation by 

discovering and providing information to support agricultural development. Rather than being 

“scoffed at as mere theory,” the author recognized that “science is now the farmer’s 

indispensable ally.”8 Science was not disembodied facts, but rather a set of practices pursued by 

a range of officials and labourers at the Farm, as well as a range of non-human actors who fell 

under their gaze and were enlisted in their project.9 

As underlined above, ‘agriculture’ was the target of this dominion scientific inquiry. This 

was clear in the gamut of scientific disciplines pursued at the Farm, which included: Animal 

Husbandry, Field Husbandry, Cereal Breeding, Botany, Horticulture, Poultry Husbandry, 

Entomology, and Chemistry. The agriculture research mandate of the Farm was established by 

Section 7 of the 1886 Act Respecting Experimental Farm Stations, which led to the creation of 

the Farm at Ottawa as well as the Experimental Farm Service as a whole, directing Farm 

scientists to “conduct researches and verify experiments…bearing upon the agricultural industry 

of Canada.”10 The Act was expansive and after listing specific lines of inquiry, such as planting 

																																																																				
6 W. Saunders in Proceedings, International Conference on Plant Breeding and Hybridization, 
1902 (New York: Horticultural Society of New York, 1904): 9. 
7 Fifty Years of Progress, 5. 
8 Fifty Years of Progress, 26–27. 
9 Dolly Jørgensen, “Not by Human Hands: Five Technological Tenets for Environmental History 
in the Anthropocene,” Environment and History, 20.4 (2014): 479–89. 
10 “An Act Respecting Experimental Farm Stations,” Acts of the Parliament of the Dominion of 
Canada, Volume 1 (Ottawa: Brown Chamberlin, 1886): 97-100.  
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breeding and animal husbandry, left the door open for scientists to pursue any other questions 

that fell within their definition of agriculture—including business practices. Just as dominion 

scientific agriculture was practised by scientists, so too was agricultural research undertaken for 

farmers. It is necessary to understand what Farm scientists meant by ‘farmers’ to grasp the limits 

they placed on the research they undertook. ‘Farmer’ did not simply designate someone working 

the land. It carried with it class, gender, and racial overtones that were at once exclusive as they 

were inclusive. As William Saunders made clear in his 1894 annual report, Farm science was for 

“persons engaged in agricultural pursuits – farmers and farmers’ sons,”11 whom Chemist Frank 

Shutt characterized as “the man on the land.”12 Land tenure was an important consideration and, 

as discussed in Chapter 7, paid labourers were not included in the working definition of farmer. 

They were, rather, a variable to be studied and a cost to be minimized. 

Farming was also defined as an explicitly male pursuit, with some few exceptions 

discussed in Chapter 4 and 7,13 and aimed particularly at European-descended farmers and 

settlers. Although the term “settler” has recently taken on political connotations in counter-

distinction to Indigenous nations,14 the key difference between farmers and settlers in the writing 

of late nineteenth- and early twentieth-centuries Farm scientists was that settlers were opening 

new land, as pioneers, while farmers were located in well-settled country. It was a shifting 

continuum marked by the westward and northward advance of the agricultural frontier. Cerealist 

Charles Saunders, son of William, underscored this distinction while summarizing his work in 
																																																																				
11 W.Saunders, Experimental Farms Reports for 1894, (Ottawa: S.E. Dawson, 1895), 5. 
12 Frank Shutt, “Report of the Chemist,” in J.H. Grisdale, Experimental Farms Reports for the 
Year Ending 31 March 1918 (Ottawa: J. de Labroquerie Taché, 1918), 16. 
13 Sarah Carter’s has recently examined how female homesteaders were discouraged and banned 
in Canada during the late nineteenth- and early twentieth-centuries. See: Sarah Carter, Imperial 
Plots; Women, Land, and the Spadework of British Colonialism on the Canadian Prairies 
(Winnipeg: University of Manitoba Press, 2016). 
14 Emma Battell Lowman and Adam J. Barker, Settler: Identity and Colonialism in 21st Century 
Canada (Fernwood Publishing, 2015). 
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1907: “a large proportion of my time has been given to … those parts of Canada which have only 

comparatively recently been open to settlers; but, at the same time, the needs of the other 

districts, where farming has been carried on for many years, have not been overlooked."15 In 

contrast, Indigenous agricultural methods were downplayed and some Indigenous food plants, 

such as wild rice/manoomin discussed in Chapter 5, were rendered mere feed for animals just as 

their communities were increasingly confined to reserves and their children sent to residential 

schools.16 

These three words—‘dominion,’ ‘scientific,’ and ‘agriculture’—thus become threads 

entwining my exploration of this enterprise as practised at the Central Experimental Farm 

between 1886 and 1938. In this thesis, then, dominion scientific agriculture can be viewed as: 

those fields of government science undertaken at a national scale in support of the expanding 

Canadian state through the promotion of particular forms of agricultural practice pursued largely 

by landowning white men, as well as the specific sites where this science was practised. This 

research sought to test existing plants, animals, and practices as well as to import or create new 

ones to meet the various climatic and soil conditions of Canada’s diverse regions. Thus, the Farm 

played an important role in dominion scientific agriculture by both acting as a local station for 

Ontario and Quebec and directing the research of a growing network of branch farms and 

stations spread across Canada.  

Two events bracket the 52-year period under examination in this thesis: first, the 

establishment of the Farm itself by an Act of Parliament; and, second, the bureaucratic separation 
																																																																				
15 Charles Saunders, “Report of the Cereal Division” in William Saunders Experimental Farms 
Reports for the Year Ending 31 March 1907 (Ottawa: S.E. Dawson, 1907), 233.  
16 Anya Zilberstein observes that wild rice/manoomin, as a plant native to northern North 
America that was not adopted as a European foodstuff, stands in contradistinction to corn, 
tomatoes, and chocolate, which are native to Meso- and South America and were incorporated 
into Western foodways. Anya Zilberstein, “Inured to Empire: Wild Rice and Climate Change,” 
William and Mary Quarterly 72.1 (2015): 128fn3. 
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of ‘science’ from ‘research’ just before the outbreak of the Second World War. Although 

parliamentarians first debated establishing a dominion experimental agriculture station in 1884,17 

it was not until after the completion of the Canadian Pacific Railroad and military defeat of Métis 

and First Nations groups under Louis Riel in 1885 that the dominion government began to take 

the proposal seriously. Canada’s west was seemingly thrown open to individual farmsteads less 

than a decade before Fredrick Jackson Turner declared the American frontier to be closed.18 In 

this international context, London, Ontario-based pharmacist and amateur horticulturist William 

Saunders was commissioned by dominion Minister of Agriculture Sir John Carling (who was 

also the member of parliament for London) in November 1885 to investigate the state of 

experimental agricultural science in Canada, the United States, Europe, and Japan. Saunders 

reported back in February 1886, recommending that the dominion government favour the 

European model of governmental research stations over the North American agricultural college 

system.19 While the collegiate model employed in Ontario, Quebec and the United States20 was 

rejected in favour of a government controlled initiative, it was clear from Saunders’ report that 

																																																																				
17 From January to March 1884 a select committee of the House of Commons chaired by 
Conservative member of parliament G.A. Gigault investigated the best means for improving 
agriculture in Canada. The resulting report recommended the establishment of an experimental 
farm, but was superseded by William Saunders’ investigation in late 1885 and early 1886. See 
T.H. Antsey, One Hundred Harvests (Ottawa: Department of Agriculture, 1986): 4-7; and, Helen 
Smith, Ottawa’s Farm: A History of the Central Experimental Farm (Burnstown: General Store 
Publishing House, 1996), 5-12. 
18 See for example: Alex Wagner Lough, “Henry George, Frederick Jackson Turner, and the 
‘Closing’ of the American Frontier,” California History 89. 2 (2012): 4-54. 
19 W. Saunders, "Report on Agricultural Colleges and Experimental Stations with Suggestions 
Relating to Experimental Agriculture in Canada," (London, Ontario: Department of Agriculture, 
1886), 289-290. 
20 See: Alexander M. Ross, The College on the Hill: A New History of the Ontario Agricultural 
College, 1874-1999 (Toronto: Dundurn Press, 1999) and Roger L. Geiger and Nathan M. Sorber, 
The Land-Grant Colleges and the Reshaping of American Higher Education (Piscataway, New 
Jersey: Transaction Publishers, 2013). 
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the Farm was founded in the context of a growing domestic and international network of field 

stations. 

Alongside existing stations located within the British Empire, such as the Ontario 

Agricultural College and the Royal Botanic Gardens at Kew, Saunders’ report recommended not 

one but a network of five stations—one each on the Atlantic and Pacific coasts with three in 

between—with the whole system under the control of the director of the central station, which he 

suggested be located close to Ottawa.21 This was endorsed by Carling and included almost word 

for word in the “Act Respecting Experimental Farm Stations,” which was introduced, passed, 

and approved with royal assent before the close of the then-current session of Parliament in June 

1886.22 That summer Carling authorized Saunders to assemble the land for the central station 

and, in October, appointed Saunders the first director of both the Central Experimental Farm and 

of the wider Experimental Farm Service. Saunders would serve in this role until March 1911, 

overseeing not only the Farm at Ottawa but also four branch farms at Nappan (Nova Scotia), 

Brandon (Manitoba), Indian Head (then-Northwest Territories in present day Saskatchewan), and 

Agassiz (British Columbia). Saunders also managed the rapid expansion of the Experimental 

Farm Service after 1905, when branch experimental stations23 opened in the newly formed 

provinces of Alberta and Saskatchewan as well as along other parts of the agricultural frontier 

(see Figure 1.3). 

This managerial role speaks to the how the Central Experimental Farm was the “central” 

node of the Dominion Experimental Farm Branch. Until 1959, the research of branch farms and 

stations was planned by and directed from the Farm at Ottawa and the superintendents of the 
																																																																				
21 Saunders, Report on Agricultural Colleges and Experimental Stations, 268-269 
22 “An Act Respecting Experimental Farm Stations.” 
23 Only the first five experimental stations are called “farms,” those established later were all 
called “stations.” The author of Fifty Years of Progress termed this “a distinction without a 
difference” (22). 
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branch farms reported back to the Central Experimental Farm.24 As a result, research undertaken 

at the Farm in Ottawa was used to obtain preliminary results, such as the hardiness 

measurements or the breeding of new apples varieties discussed in Chapter 3, that were then 

tested in the different branch farms and stations. At the same time, the work of the Experimental 

Farm Service as a whole was directed to advancing the settlement of Canada, rather than 

scientific exploration for its own sake. Research at the experimental farms was undertaken to 

support both farmers and settlers. In their circulars, reports, and bulletins,25 Farm scientists 

strove to project an image of themselves and their stations as, in Thomas Gieryn’s words, “truth 

spots.” For Gieryn, truth spots are locations where knowledge about the world is created and, 

more importantly, legitimized.26 Great care was taken to reinforce the reputation of the 

experimental farms, emphasizing the desire to find practical solutions over abstract knowledge. 

Growing and securing the reputation of dominion agricultural science was an important 

part of the early work of the experimental farms. Indeed, in a speech made to a local farmer’s 

society, Dominion Botanist and Entomologist James Fletcher highlighted the efforts “made to 

have the Experimental Farm recognized as a BUREAU OF INFORMATION to which any 

farmer who desires information concerning agricultural matters can write.”27 These efforts 

included free postage for both letters and specimens to be sent to the scientists at the Farm as 

well as the creation of a series of bulletins, exhibition circulars, and other publications. 

																																																																				
24 Anstey, One Hundred Harvests, 16. 
25 For example, the “Seasonal Hints” series of circulars, which was published from 1915 until 
1932, included a map of all experimental farms, stations, and substations and invited farmers to 
write the nearest station or to the Central Experimental Farm with any questions they may have.  
26 Gieryn, “Three Truth-Spots,” Journal of the History of the Behavioral Sciences 38.2 (2002): 
113–32; Gieryn, “City as Truth-Spot: Laboratories and Field-Sites in Urban Studies,” Social 
Studies of Science 36.1 (2006): 5–38. 
27 James Fletcher, “Lanark Farmers Annual Meeting of Their Institute for Business Purposes, 
Address of Mr. James Fletcher,” Ottawa Daily Citizen, December 16, 1887, Morning edition. 
Emphasis in original. 
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Reputable farmers could also apply for free tree and grain seeds in exchange for reporting on the 

conditions of their growth, programs discussed in Chapters 3 and 5 respectively. This proved 

successful. William Saunders first reported on the volume of correspondence received during the 

1889 calendar year when it was just under 7000 letters. This volume increased over ten-fold by 

March 1915, when then Director J.H. Grisdale (1911-1919) reported the Farm at Ottawa alone 

had received over 80 000 letters in the preceding year (see Figure 1.4).  

 

Figure 1.4: Incoming Correspondence, 1889-1915, as reported in the annual Experimental Farms 
Reports. Note: The 1906 report only covered December 1905 to March 1906 as the Experimental 
Farm Service transitioned to the civil service’s new fiscal year. Numbers were not provided after 
1915.  
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The sheer volume of correspondence underlines the success of scientists in the 

Experimental Farm Service to position themselves as experts in their fields. Correspondence 

provided one important avenue for effecting change beyond the experimental farms and stations 

themselves. Alongside its active correspondence with farmers, Farm scientists reached out to the 

wider public through the dissemination of publications. This included: two series of bulletins, the 

first on general matters and the second that were thought to be of interest to specialists in a given 

field of agriculture; the free distribution of its annual reports; visits to many local Canadian 

exhibitions, and the provision of separate series of exhibition circulars for those it couldn’t 

attend; as well as playing a key role in the Canadian displays at international fairs and 

exhibitions. Where possible, publications were directed at individuals rather than communities or 

organizations.28 William Saunders told the House of Commons Committee on Agriculture and 

Colonization that “we send to no person, bundles of bulletins or reports for distribution, but 

rather want every man’s name on our books.”29 When agricultural societies or farmer institutes 

asked for copies to distribute, they were sent one copy and asked to forward their membership 

list. Through these means, scientists at the Central Experimental Farm worked at the literal 

centre of a governmental network seeking to affect changes to landscapes and practices by 

providing practical solutions for farmers spread across the agriculturally viable regions of 

northern North America. 

The relationship between theory and practice was tangled at the Farm. Where agricultural 

colleges were developed, in part, to train the sons of farmers, the Experimental Farm Service was 

explicitly established to undertake scientific investigations. However, Director William Saunders 
																																																																				
28 Vladimir Nicolas Snesarev, “Dominion Experimental Farms System” (M.Sc Thesis, 
University of British Columbia, 1930), 44–48. 
29 W. Saunders in Appendix to the Twenty-Seventh Volume of the Journals of the House of 
Commons, Dominion of Canada from the 26th January, 1893, to the 1st April, 1893. Report of 
the Select Committee on Agriculture and Colonization (Ottawa: S.E. Dawson, 1893), 18. 
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argued in 1887 that “the information made use of…must be derived from practical men, actually 

engaged in the cultivation of the soil.” Saunders neatly divided “theory,” which was to be 

“eliminated as much as possible,” from “practical experience, the most important element of all 

success.”30 The contrast of theory and practice was largely discursive, with Chemist Frank Shutt, 

in particular, going to great lengths to emphasize the importance of laboratory science to the 

“practical man on the land.”31 Shutt described the importance of his frequent return to this refrain 

in 1906 when, arguing that “the intelligent man” knew that “it is well-nigh impossible to carry on 

successfully any branch of agriculture—e.g. stock raising, dairying, fruit-growing—without an 

application of that knowledge regarding soils and animals, and plants which chemistry alone 

furnishes.”32 For Shutt, practicality was embedded within laboratory practice that was applied to 

the field. Both Robert Kohler and Thomas Gieryn have interrogated the border between 

laboratory and field science, arguing that the rising tide of modernity ultimately brought the 

laboratory into ascendance as the source of scientific legitimacy. At the Farm, however, the field 

retained both rhetorical and experimental primacy throughout the period under examination.33 

The border between laboratory and field science was not always so neatly decided at the 

Farm and the bureaucratic division of science (the laboratory) and research (the field) with the 

creation of the Science Service in 1938 marks the outside boundary of the period under 

examination in this thesis. This division had its roots in 1914 when Dominion Entomologist 

Charles Gordon Hewitt was able to hive off the Division of Entomology to form the Entomology 

																																																																				
30 W. Saunders, Experimental Farms Report for 1887, 11. Emphasis in original. 
31 For example: Frank T. Shutt, “Report of the Chemist,” in J.H. Grisdale, ed, Experimental 
Farms Reports for the Year Ending March 31, 1919 (Ottawa: J. de L. Taché, 1919), 46. 
32 Shutt, Annual Report, 1906: 48. 
33 Gieryn, “Three Truth-Spots”; Robert Kohler, Landscapes and Labscapes: Exploring the Lab-
Field Border in Biology (Chicago: University of Chicago Press, 2002). 
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Branch of the Department of Agriculture.34 By 1935, the Department of Agriculture as a whole 

began to undergo a reorganization, reducing the number of Services from nine to four, all of 

relatively equal size. As a result, in 1938 laboratory-heavy divisions including Chemistry, 

Microbacteriology, Botany and Plant Pathology from the Experimental Farm Service, alongside 

Animal Pathology from the Health of Animals Branch, joined with the Entomology Branch to 

form the new Science Service. T.H. Antsey described this as “an ivory tower approach to 

research” that separated “basic and applied research.”35 This divide did not adequately reflect 

how agricultural science was carried out by the dominion government and, as a result, the 

Experimental Farm and Science Services relied upon each other’s staff, plant and animal 

resources, and knowledge until they were re-united in 1959 to form the Research Branch, at 

which point the research function itself was decentralized to local branch farms and stations.36 

These details of these later events fall outside the historical geography traced in this 

thesis. Indeed, I focus almost entirely on the period between 1886 and 1938. These 52 years saw 

enormous changes to Canada and the Central Experimental Farm. The first years of the 1910s, in 

particular, marked a key watershed moment in the historical geography of the Farm that echoes 

throughout the chapters that follow. Starting in 1910, the first steps towards a substantial 

reorganization of the Farm at Ottawa and the wider Experimental Farm Service took place with 

the institution of the dominion scientist positions. Before this time, the management of the 

branch farms and stations that made up with the Experimental Farm Service fell to the director, 

																																																																				
34 From 1909 to 1914 Hewitt opened a number of field stations separate from the branch farms 
and stations. Although the Entomology Branch became the laboratory-based science service, 
even here the division between laboratory and field remained blurry. 
35 Antsey, One Hundred Harvests, 61-62. 
36 Antsey, One Hundred Harvests, 89-93. 
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William Saunders.37 With the advent of the dominion scientists, the chiefs of divisions at the 

Farm took formal control over work within their discipline at farms across the country.38 So, for 

example, when Horticulturist William Macoun became Dominion Horticulturist, as discussed in 

more detail in Chapter 6, his responsibility expanded from being primarily focused on research 

in Ottawa to managing a sub-continental scale research program with stations in every province 

and agricultural region of Canada.  

The second major event of this period was the retirement of founding director William 

Saunders in 1911 after over 25 years of involvement in the birth and management of the 

Experimental Farm Service.39 Saunders was succeeded by Dominion Agriculturist J.H. Grisdale. 

A graduate of the Ontario Agricultural College in Guelph, Grisdale was hired in 1899 and his 

rise also marked the beginning of a shift from the talented amateurs that made up the first cohort 

of Farm scientists—including William and Charles Saunders,40 William Macoun, James 

Fletcher, and A.G. Gilbert—to university graduates increasingly making up the ranks of division 

chiefs and assistants, which was the title held by junior scientists.41 Indeed, a year earlier in 

1910, for example, Grisdale wrote to Deputy Minister G.F. O’Halloran to confirm that 

candidates for scientific positions were required to provide proof of graduation to the Civil 

																																																																				
37 This was established by Sections 4, 8 and 10 of “The Act Respecting Experimental Farm 
Stations.”  
38 Correspondence from Sydney Fisher to William Saunders, 23 April 1910, RG17, Volume 
2744, File 114344, ‘AG Requests, 1898-1910,’ Library and Archives Canada, Ottawa, Ontario 
[hereafter ‘LAC’]; Correspondence from William Saunders to Charles Saunders, 14 June 1910, 
RG17, Volume 4301, ‘Correspondence of Dominion Cerealist, 1911-1914,’ LAC; Antsey, One 
Hundred Harvests, 30. 
39 Saunders received much praise upon his retirement. Letters are captured in the Saunders 
family fonds, see: RG17, Volume 4394, File 11, LAC. 
40 Although university educated, Charles Saunders’ degree was in music not cereal breeding. 
See: Elsie May Pomeroy, William Saunders and his five sons: The story of the Marquis wheat 
family (Toronto: Ryerson, 1956). 
41 Of the first generation of Farm scientists, only Chemist Frank Shutt held a university degree in 
his area of expertise. 
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Service Commission before their appointment could be officially confirmed.42 Stéphane 

Castonguay notes that William Saunders’ selection of two self-trained men to replace James 

Fletcher in 1909—to enact the formal division of the botany and entomology divisions—was 

overturned by Minister of Agriculture Sydney Fisher in favour of British-based university 

graduates.43 

The Farm’s story forms a colourful thread entwined in the tapestry of Canada’s historical 

geography. Its core research mandate was to pursue dominion scientific agriculture in order to 

obtain practical solutions for Canada’s farmers and settlers. This took place in the context of the 

at times violent relocation of Indigenous communities from their traditional territories to 

reserves. Triumphant achievements, such as breeding Marquis wheat and other hardy cereals that 

are examined in Chapter 5, occurred alongside and in support of this historical geography of 

dispossession. This was not the only time the Farm’s work was directly involved in the darker 

aspects of Canada’s development. For example, Farm scientists promoted patriotic production 

during the First World War, including support of victory gardens and poultry raising on vacant 

urban lots (discussed in Chapter 4), just as “enemy aliens”—German and Hungarian 

immigrants—sent to labour camps were used to clear land in the boreal forest for new 

experimental stations to explore the questionable promise of Ontario and Quebec’s clay belt. 

Crops were imported from many parts of the world, including Asia, to test their climatic 

suitability in Canada’s diverse regions just as human immigrants from those regions were 

rejected out of hand. In these and many other respects the historical geography of the Farm is 

coloured by that of Canada as a whole.  

																																																																				
42 Correspondence J.H. Grisdale to G.F. O’Halloran, 3 May 1910, RG17, Volume 2744, File 
114344, ‘AG Requests, 1898-1910,’ LAC. 
43 Stéphane Castonguay, “Federalizing Nature: Insect Outbreaks and the Centralization of 
Entomological Research in Canada, 1884-1914” Canadian Historical Review 85.1 (2004): 16. 
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1.2 Fieldwork 

The Farm was, and remains, a complex place. A national historic site recognized for its 

picturesque agricultural fields,44 its landscape is recreated each year through the embodied 

practices of agricultural science. Over time, shifting research foci have altered the expression of 

these practices. For example, long term rotation experiments such as those discussed in Chapter 

7 result in a different crop topography year after year. Other events, such as the shift to focus 

predominantly on cereals and oilseeds in the third quarter of the twentieth century resulted in the 

removal of the Russian Orchard; similarly, the expansion of Carling Avenue by the city of 

Ottawa led to the clearing of the northern forestry belt. Both of these sites are examined in 

Chapter 3. Some familiar landscapes, such as the Dominion Arboretum and Ornamental 

Gardens, remain albeit without their original research mandate. Taken together, these changes 

make it difficult, but not impossible, to read the historical geography of the Farm through the site 

itself. Indeed, the ongoing practice of agricultural science sits at the heart of the Farm’s 

designation as a national historic site of Canada and is recognized in its long term management 

plan.45 With that said, this thesis relies almost exclusively on archival material to unfold the 

historical geography of the Farm, although I have taken inspiration from its current landscape 

forms throughout the process of researching and writing. 

As a government institution, the majority of the Farm’s records reside at Library and 

Archives Canada forming part of RG17, the fonds of the Department of Agriculture. On the 

																																																																				
44 Parks Canada, “Central Experimental Farm National Historic Site of Canada,” Parks Canada 
directory of Heritage Designations, 2012, Online: 
http://www.pc.gc.ca/apps/dfhd/page_nhs_eng.aspx?id=1818 (last accessed 30 October 2017). 
45 Agriculture and Agri-Food Canada, “Central Experimental Farm National Historic Site 
Management Plan,” Agriculture and Agri-Food Canada, 2006. Online: 
http://www.agr.gc.ca/eng/about-us/offices-and-locations/central-experimental-farm/about-the-
farm/central-experimental-farm-national-historic-site-management-plan-1-of-
20/?id=1170695386778 (last accessed 30 October 2017). 
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archival side the turbulent bureaucratic history of the Experimental Farm Service after 1938 has 

led to a similarly chaotic organization of records. Finding aids, where they exist, are often 

incomplete or inaccurate. Further, the Farm’s own historical geography has helped shape which 

records survive in the archives and which have been, for the moment, lost: as old buildings are 

repurposed, new historical records turn up and form new accessions that are added to an ever 

increasing backlog. These new accessions contain a hodgepodge of material from a variety of 

periods, divisions, and projects with little internal order and coherency. Nonetheless, I relied 

heavily upon this archival collection—including letters, memoranda, field books, and 

scrapbooks—in the chapters that follow. Alongside the manuscript archives, LAC’s special 

collections archives hold many Farm photographs and maps from my study period. Many of 

these photographs were used in scientific publications, making tactile arguments and 

demonstrations about, for example, how to properly can food (see Chapter 7). Other documents 

and artefacts reside in the offices of current Farm scientists, saved from dumpsters during 

periods of government downsizing.46 These collections are reminiscent of the “mill history 

binder” Steven High encountered while interviewing workers of closed mills in Ontario. 

Lovingly kept and preserved, these objects serve as reminders of the materiality of the written 

and artefactual sources of the Farm’s historical geography.47 

LAC’s library, as the legal repository for Canadian publications, was invaluable in 

providing access to original copies of Farm publications, reports, periodicals, and other grey 

literature. During the course of my research and writing, an increasing number of documents 

																																																																				
46 I was shown a number of these small “shrines” during a tour of the Farm laboratories after 
giving a public lecture as part of the Farm employees’ monthly seminar series.  
47 Steven High, “Placing the Displaced Worker: Narrating Place in Deindustrializing Sturgeon 
Falls, Ontario,” in John Walsh and James Opp, eds, Placing Memory and Remembering Place in 
Canada (Vancouver: UBC Press, 2010): 159-186. 
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were also made available online by the Government of Canada Publications office.48 In addition, 

material preserved by the Canadian Institute of Historical Microreproductions has been digitized 

by the University of Alberta and Internet Archives, increasing the accessibility of these, at times 

fragile, documents.49  

The library at Queen’s University provided access to historical newspapers, legislation, 

and hansard while the University of Ottawa and Carleton University hold collections of aerial 

photographs from the 1920s to the present day, including of the Farm itself. Alongside Carleton 

University, the Ottawa Public Library held useful local histories and documents related to local 

organizations that interacted with the Farm. The university and public libraries were 

supplemented by Canadiana.org’s digitization project, particularly the Early Canadiana Online 

collection.50 I also made use of the National Film Board of Canada’s digitized film holdings, 

although much of the insight they provided into the relationship between the Farm and tourism 

ultimately fell outside the scope of this thesis. 

Beyond Canadian repositories, I visited a number of institutions in the United Kingdom 

in order to investigate the Farm’s imperial and international collections. Chapter 5 would not 

have been possible without the resources available at the Royal Botanic Garden at Kew’s 

archives. In particular, Kew’s archives preserved detailed documentation regarding “Canadian 

Rice Grass” research during the first half of the twentieth century that relied upon the provision 

of wild rice/manoomin from the Farm for source material. The library and archives of 

Rothamsted Research, considered the oldest continuously operating experimental farm in the 
																																																																				
48 I thank my friend Tuesday De Jong, who was working in the office, for bringing this to my 
attention. The Publications office can be found online at: www.publications.gc.ca (last accessed 
30 October 2017). 
49 These can be found at the Internet Archive here: 
https://archive.org/details/university_of_alberta_libraries_microfilm (last accessed 30 October 
2017). 
50 See: Early Canadiana Online at http://eco.canadiana.ca/ (last accessed 30 October 2017). 
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world and located in Harpenden just north of London, were also invaluable for making links 

between the Farm at Ottawa and other stations within the United Kingdom. Details of this 

research are included in Chapter 6. Unfortunately, the other repositories I visited bore little fruit. 

For example, I did not find the expected correspondence at the British Library, particularly 

regarding connections between the Farm and Indian stations. Similarly, attempts to research the 

importance of Glasgow as an overseas market for Farm produce, while at the University of 

Glasgow and the Mitchell Library, did not live up to the promise of their finding aids and my 

analysis of these movements is based almost entirely on sources housed at LAC.  

I pursued my archival research and writing iteratively over the past three years.51 

Beginning with collections in Ottawa, I followed leads to the United Kingdom twice, in 2015 

and 2016, and made use of digitized material as it became available. Given the breadth of my 

topic—dominion scientific agriculture as practised at the Farm from 1886 to 1938—I allowed 

the availability of sources to guide my research and writing. As a result, and as I explain in more 

detail in the third section of this introduction below, I was able to further focus my research on a 

number of key topics from the Farm’s historical geography, often relying on published material, 

placing the scientists working at the Farm in their multi-scalar political contexts. Given this 
																																																																				
51 Historical geographers have written extensively on archival research methodologies. See, for 
example: Emilie Cameron, “New Geographies of Story and Storytelling,” Progress in Human 
Geography 36.5 (2012): 573–92; Sarah De Leeuw, “Alice through the Looking Glass: Emotion, 
Personal Connection, and Reading Colonial Archives along the Grain,” Journal of Historical 
Geography 38.3 (2012): 273–81; E. Gagen, H. Lorimer, and A. Vasudevan, eds, Practicing the 
archive: Reflections on method and practice in historical geography (London: Historical 
Geography Research Group, Royal Geographical Society-Institute of British Geographers, 
2007); James Hanlon, “Spaces of Interpretation: Archival Research and the Cultural Landscape.” 
Historical Geography 29 (2001): 14–25; H. Lorimer, “Telling small stories: spaces of knowledge 
and the practice of geography,” Transactions of the Institute of British Geographers 28.2 (2003), 
197-217; and, H. Lorimer, and N. Spedding, “Excavating geography’s hidden spaces,” Area, 
34.3 (2002), 294-302. 
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scope, as well as the financial and temporal realities of doctoral work, I was not able to follow 

Farm scientists off the Farm as much as I had initially hoped. The historical geography of the 

Farm and its scientists, even looking at a relatively short period of time, is simply too vast to be 

contained in a single thesis and provides ample opportunities for further study. 

1.3 Field Days 

In this thesis, I explore the implications of dominion scientific agriculture at the Central 

Experimental Farm in the late nineteenth- and early twentieth-centuries through a number of case 

studies, each taking a different approach or viewpoint. These chapters can be viewed as a series 

of field days into the Farm’s historical geography, in the tradition of the over 130-year history of 

Farm staff inviting visitors to the Farm to learn about their research. A song written by then-

Foreman of Forestry William Macoun for one such field day in 1895, which is analyzed in 

Chapter 7, provided an insightful, if mildly amusing, list of activities pursued by scientists and 

labourers. 52 In structuring this thesis I have been encouraged by this song. Rather than taking a 

traditional chronological approach to writing the historical geography of the Farm, I explore a 

series of distinct cases. As John Forrester put it, thinking through cases is “primarily analogical” 

in that individual cases can serve to highlight the operation of power and authority across 

different scales.53 I also take Sarah Whatmore’s Hybrid Geographies as further inspiration for 

my approach.54 Each of Whatmore’s chapters track a different constellation of concepts and/or 

objects that argue for the contested and varied relationship between nature and culture. While 

each chapter underscores the role of dominion scientific agriculture in a different way, taken 

																																																																				
52 William Macoun, “Signs of Spring,” 1895. RG17, Vol 2812, File 172, LAC. 
53 John Forrester, “If p, then what? Thinking in cases.” History of the Human Sciences, 9.3 
(1996): 21.  
54 Sarah Whatmore, Hybrid Geographies: Natures, Cultures, Spaces (London: SAGE, 2002). 
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together their “collective weight” 55 demonstrates the link between Canadian settler colonialism 

and the diverse range of the agricultural sciences. While each of the chapters in this thesis can 

stand alone as an independent article, they are meant to be read together and as such can be 

grouped into two informal sections. The first three chapters (Chapters 3 to 5) focus on a 

particular thing or set of things that serve as windows into the wider world of dominion scientific 

agriculture practised at the Farm, while the final two chapters (Chapters 6 and 7) examine the 

seemingly, but not entirely, immaterial processes of information and time in the Farm’s historical 

geography. 

In order to better situate these chapters and in addition to the secondary sources already 

cited in this introduction, Chapter 2 provides an overview of the bodies of literature that inform 

my discussion of the Farm’s historical geography. In particular, I place my work in the context of 

existing research on the Farm as well as in the historical geography of Canada, the geography of 

science and of settler colonial studies. Taken together, the existing studies of the Farm, including 

from official and popular presses, and academic literature serve to provide the fertile soil from 

which this thesis sprouts. Throughout this thesis, I remain in conversation both with historians of 

the Farm and with scholars from across a number of disciplines who interrogate the processes of 

science, state formation, settler colonialism, and environmental change. 

Chapters 3 to 5 are focused on different objects of investigation in the Farm’s historical 

geography. As such, these chapters do not follow each other chronologically. Instead they 

overlap with each other within the period from 1886 to 1938. Chapter 3 examines the place of 

trees at the Farm and covers the period from the planting of the Dominion Arboretum in 1889 to 

the death of Dominion Horticulturist William Macoun in 1933. Tree science at the Farm was not 

																																																																				
55 Rob Shields, Place on the Margins: Alternative geographies of modernity (London and New 
York: Routledge 1991): 6 
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part of a unified research program, instead serving as the object study in botany in the 

Arboretum, horticulture in the Russian Orchard, and forestry in the Forestry Belts. These 

disparate lines of research were unified under William Macoun when he was appointed chief of 

the Horticulture Division in 1898, a role he held for the next thirty-five years. Under Macoun, 

trees were subject to dominion scientific agriculture and became tools to support the colonization 

of the prairies, the beautification of the city of Ottawa, and the opening of international markets 

for Canadian produce. 

Chapter 4 is the only chapter explicitly focused on animals. I follow the tracks of the 

humble chicken through the historical geography of the Farm, and the careers of poultry 

husbandmen A.G. Gilbert and F.C. Elford, from the search for winter laying hens in the 1890s to 

the pomp of the Third World’s Poultry Congress, hosted by Elford in 1927. From the hen-scaled 

trap nest to wartime production and an international conference, chickens serve as a lens to 

interrogate the gendered and economic hierarchies at play in both dominion scientific agriculture 

and on farms across Canada. In this way, chickens serve as a window into other aspects of Farm 

science, including animal husbandry and extension service, and help to elucidate the working of 

the modern state. 

Returning to plants, Chapter 5 contrasts the celebrated development of Marquis wheat 

with the treatment of wild rice/manoomin by Farm scientists to understand the relationship 

between race and agriculture at the turn of the nineteenth and twentieth centuries. I complicate 

the popular story of Marquis wheat’s breeding by placing it in its larger context of imperial 

science and the nation-scale co-operative grain experiments carried out by Cerealist Charles 

Saunders as well as the settler colonial project to re-populate the Canadian prairies with white 

farmers. In the second half of the chapter I examine attempts to domesticate wild rice/manoomin, 
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an important food plant for many Indigenous communities. I trace the movement and attempted 

domestication of wild rice/manoomin through the hands of Assistant Botanist Faith Fyles from 

the Farm in Canada to the Royal Botanic Gardens at Kew in the United Kingdom where it was 

valued not for its nutritional value but as an ornamental plant. This paralleled its promoted use to 

attract game birds in Canada. Just as Marquis wheat, and other hybrid varieties, were enlisted in 

the colonization of the prairies, wild rice/manoomin’s value to Indigenous communities was 

subverted to support settler and imperial recreation. 

Chapters 6 and 7 form a second informal grouping focused on the movement of 

information and time, respectively. They build on the content and conclusions of the preceding 

chapters in order to present substantive conclusions on the importance of dominion agricultural 

science in late nineteenth- and early twentieth-centuries Canada. Chapter 6 is focused on the 

movement of information across three scales: dominion (between dominion agricultural 

scientists on experimental farms and stations across Canada), national (the acquisition of 

information about Canadian agricultural practices, conditions, and communities by Farm 

scientists), and farm (the development and presentation of localized solutions). These 

movements serve to highlight how information about Canada’s agricultural regions was 

universalized and re-localized in order to support the practical application of dominion scientific 

agriculture on Canadian farms. I use the specific examples of reporting relationships, scientific 

tours, participation in fairs and exhibitions, standardized forms, and architectural 

recommendations to underscore the importance of this multidirectional movement of 

information. 

Chapter 7 takes time seriously. In this chapter I examine the Farm’s labour geography, 

relationship to wider geopolitical events, and long term experiments in the context of recent 
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work on the nature of time and political order in the social sciences and humanities. It becomes 

clear that time itself was a unit of analysis in dominion scientific agriculture and that time was 

materialized through a variety of forms such as labour, decay, and practice. Further, I show how 

long term experiments helped to smooth out the variabilities of individual seasons in order to 

facilitate the creation of practical solutions that were generalized from the particular scientific 

experience of the Farm so as to be applied locally across Canada.  

Finally, I conclude by pulling together the disparate themes examined in this thesis and 

assess the importance of dominion scientific agriculture at the Farm in the historical geography 

of Canada. In doing so, I point towards future work and avenues for study. Written at a time 

when the future of the Farm is in question, my research highlights the importance of the Farm in 

local and national narratives and shows the significance of scientific research in the development 

of Canada.
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2. Literature Review 

This chapter describes the academic context in which this thesis is written. Although the 

Farm has long been recognized as a key site in the constellation of federal institutions that make 

up the city of Ottawa,1 there is a noticeable lack of scholarly treatment of its historical 

geography. At the same time, the Farm’s important place in the dominion government’s 

colonization and settlement projects during the late nineteenth- and early twentieth-centuries 

necessitate an understanding of the wider context in which its scientists operated, as well as how 

scholars have interrogated the sites of scientific production across time and place. I address these 

literatures—the Farm, the historical geography of Canada and settler colonialism, and the 

geography of science—in the pages that follow. 

Before doing so, I note that the episodic nature of the thesis, where each of the five 

chapters cover a different topic from a different perspective, necessitates that each chapter is 

written in communication with slightly different bodies of literature, which are not covered here. 

Rather, this chapter provides the common fertile soil from which all the others sprout. 

2.1 Literature about the Central Experimental Farm 

The Central Experimental Farm has been subject to a number of popular accounts, 

academic theses, and journal articles. It and its scientists also make appearances in works on the 

historical geography of Ottawa2 and other sites, such as Vancouver’s Stanley Park.3 These works 

																																																																				
1 Frederick G. Todd, Preliminary Report to the Ottawa Improvement Commission (Montreal: 
Herald Press, 1903), 14. 
2 See, for example: Joanna Dean, “‘Said Tree Is a Veritable Nuisance’: Ottawa’s Street Trees 
1869-1939,” Urban History Review 34.1 (2013): 46–57; Linda M.M. Dicaire, “The Rideau Canal 
Driveway: Founding Element in Ottawa’s Evolving Landscape,” Ontario History 89.2 (1997): 
141–59; Bruce S. Elliott, The City beyond: A History of Nepean, Birthplace of Canada’s Capital, 
1792-1990 (Nepean: City of Nepean, 1991); David Gordon, “A City Beautiful Plan for Canada’s 
Capital: Edward Bennett and the 1915 Plan for Ottawa and Hull,” Planning Perspectives 13.3 
(1998): 275–300; David Gordon, Planning Twentieth-Century Capital Cities (New York: Taylor 
and Francis, 2006); Jeff Keshen and Nicole J. M. St-Onge, Ottawa—Making a Capital (Ottawa: 
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tend to fall into one of two groups: the first group treats the Farm effectively as an urban park for 

the city of Ottawa that largely downplays the scientific mandate by focusing on aesthetic 

qualities; and the second focuses on its scientific output and staff with only passing regard for the 

place in which this research occurred. In contrast, this thesis forms part of a smaller third body of 

literature: that which places the Farm’s science in its geographic context, seeing each as a 

necessary part of the other.  

Books published in the popular press tend to fall into the first category. For example, 

Helen Smith’s Ottawa’s Farm opens with an epigraph from an early twentieth century American 

travel writer telling visitors not to miss the “Central Experimental Park—as a Park it surely is” 

when they visit Ottawa.4 In this vein, Richard Hinchcliff’s accounts of the trees of the Dominion 

Arboretum and flowers of the ornamental garden provide further emphasis on the outstanding 

historical and contemporary aesthetic qualities of the Farm.5 Capital urban planners from 

Frederick Todd in 1905, Edward Bennet in 1915, to Jacques Greber in 1950 have all emphasized 

the Farm’s park-like qualities and its place in the planned parkway system.6 This vision was 

explicitly rejected by the Department of Agriculture in its 2007 long term heritage management 

																																																																																																																																																																																																																										
University of Ottawa Press, 2001); John Taylor, Ottawa: An Illustrated History (Toronto: J. 
Lorimer, 1986). 
3 Sean Kheraj, Inventing Stanley Park: An Environmental History (Vancouver: UBC Press, 
2013). 
4 Smith, Ottawa’s Farm; the quotation (emphasis in original) is from Anson A. Gard, The Hub 
and the Spokes ; or, The Capital and Its Environs (Ottawa, Emerson Press, 1904), 11. 
5 Richard Hinchcliff and R. V. Popadiouk, For the Love of Trees: A Guide to the Trees of 
Ottawa’s Central Experimental Farm Arboretum (Renfrew, Ontario: General Store Publishing 
House, 2007); Hinchcliff, Blooms: An Illustrated History of the Ornamental Gardens at 
Ottawa’s Central Experimental Farm (Alexandria, Ontario: Sanderling Press, 2016). 
6 Todd, Preliminary Report to the Ottawa Improvement Commission; Herbert Samuel Holt, 
Report of the Federal Plan Commission on a General Plan for the Cities of Ottawa and Hull, 
1915 (Ottawa: Federal Plan Commission, 1916); Jacques Gréber, Plan for the National Capital: 
General Report Submitted to the National Capital Planning Committee (Ottawa: National 
Capital Planning Service, 1950). 
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plan in favour of a re-invigorated research focus.7 Farm staff themselves played into this theme, 

as demonstrated by guides to the Farm published in 1895 and 1912.8 While these guides provide 

details of the research underway, the emphasis—especially in the 1912 edition—is on the Farm’s 

park-like qualities, inviting tourists and residents of Ottawa to admire its vistas.  

Since 1983 the Farm has been home to the Canada Agriculture and Food Museum 

(‘Agriculture Museum’),9 one of three constituent museums of the Ingenium Canada, previously 

known as the Canada Museums of Science and Technology Corporation. Ingenium is a crown 

corporation responsible for the Canada Science and Technology Museum, Canada Aviation and 

Space Museum, and the Agriculture Museum.10 Located in a set of heritage buildings in the 

Farm’s traditional core, including the iconic Dairy Barn, the Agriculture Museum is the last 

bastion in the tradition of ‘animals on the Farm’ as modern research has shifted almost entirely to 

cereals and oilseeds. The museum contains surprisingly little interpretation of its own site and 

focuses instead on generalized stories of agricultural history. Indeed, the recently closed 

temporary exhibition on canning did not include any details of Farm scientists’ research into the 

matter, which I discuss in Chapter 7.11 One exception is the recently published online exhibition 

focusing on 100 paintings, photographs, and slides from the Museum’s collection titled “The Art 

																																																																				
7  “Central Experimental Farm National Historic Site Management Plan.” 
8 Souvenir Guide to Ottawa and Experimental Farm (Ottawa, 1895); Dominion Experimental 
Farms: A Guide to the Experimental Farms and Stations (Ottawa: Government Printing Bureau, 
1912). 
9 Ingenium Canada, “Homepage,” Canada Agriculture and Food Museum, 2017, online: 
https://ingeniumcanada.org/agriculture/index.php (last accessed 30 October 2017). 
10 Ingenium Canada, “Homepage,” Ingenium Canada, 2017, online: https://ingeniumcanada.org/ 
(last accessed 30 October 2017). 
11 Ingenium Canada,  “Food Preservation: The Science You Eat,” 2014, online: 
https://ingeniumcanada.org/agriculture/whats-on/exhibition-food-preservation.php (last accessed 
30 October 2017). 
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of Science,” focused on the visual documentation of dominion scientific agriculture.12 The 

Agriculture Museum has been reviewed on a number of occasions, including in the peer-

reviewed Public Historian, necessarily touching on the Farm by virtue of the Museum’s 

location.13 

David Bouse’s 1993 M.A. thesis offers an interesting coda on the works described 

above.14 Divided into two volumes, he was most interested in trying to trace the historical 

development of the Farm’s cultural geography from the surveying of Nepean Township in the 

early nineteenth century to the time of his writing. The first volume consists of a prolonged 

theoretical discussion of his approach to historical mapping followed by a series of renditions of 

how the Farm’s core area (the site of today’s Agriculture Museum) may have looked in previous 

eras. The second section is a fairly traditional narrative of the Farm’s historical geography that 

focuses particularly on individual buildings and their pastoral setting. This reflects approaches 

seen in architecturally based heritage designations that, including the Farm’s, seem to care more 

about the aesthetic qualities of buildings rather than the relatively intangible cultural heritage of 

scientific practice that the Farm’s structures and fields embodied.15 In other words, by focusing 

																																																																				
12 Ingenium Canada, “The Art of Science: Documenting Canada’s Central Experimental Farm,” 
Google Cultural Institute, 2017, online: 
https://www.google.com/culturalinstitute/beta/partner/canada-agriculture-and-food-museum (last 
accessed 30 October 2017). 
13 Rebecca Conrad, “Canada Agriculture Museum, a Site of the Canada Science and Technology 
Museum.,” The Public Historian 24.1 (2002): 67–70; Adina Langer, “Post Conference Review 
#6: The Ultimate Field Trip! | Public History Commons,” History at Work, June 10, 2013, 
online: http://publichistorycommons.org/post-conference-review-6/ (last accessed 30 October 
2017). 
14 David A. Bouse, “From Nature to Culture: A Study of Ottawa’s Central Experimental Farm 
Using the Sequent Imaging Antithesis Method” (M.A. Thesis, Carleton University, 1993). 
15 This is embodied in the Farm’s designation itself, as well as those of individual listed 
buildings at the Farm: Parks Canada, “Central Experimental Farm National Historic Site of 
Canada.” Intangible cultural heritage is defined by UNESCO as “the practices, representations, 
expressions, knowledge, skills – as well as the instruments, objects, artefacts and cultural spaces 
associated therewith – that communities, groups and, in some cases, individuals recognize as part 
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heavily on what these buildings look like rather than their past and ongoing use, much of the 

Farm’s historical geography is at risk of slipping away.16 

The second major category of literature about the Farm consists of works that risk 

divorcing the Farm’s science from its geography and includes both literature explicitly about the 

Farm’s research output and those about dominion science more broadly. The first subcategory is 

best represented by T.H. Anstey’s landmark One Hundred Harvests, published by the 

Department of Agriculture to celebrate the 100th anniversary of the department’s Research 

Branch, which he traces to the foundation of the Experimental Farm Service in 1886.17 Anstey 

builds on the anonymous Fifty Years of Progress published by the Department of Agriculture in 

1939 to celebrate the first half-century of dominion scientific agriculture,18 although One 

Hundred Harvests avoids the unrestrained boosterism of Fifty Years of Progress. Anstey’s book 

was a major undertaking and provides invaluable resources for historical geographers of the 

Farm, especially in the form of his detailed appendices listing ministers and deputy ministers of 

agriculture as well as directors of the Farm, superintendents of branch stations, and chiefs of 

research divisions from 1886 until 1986. With that said, this book is not without its issues. As 

suggested by its placement in this category, it does not grapple with the geography of the Farm 

itself. Indeed, written by an agricultural scientist and as an official publication of the Department 
																																																																																																																																																																																																																										
of their cultural heritage.” While government science is not a typical example of intangible 
cultural heritage, the focus on practices that are “constantly recreated by communities and groups 
in response to their environment, their interaction with nature and their histories” reflects the 
over 130 year historical geography of scientific practice at the Farm. See: UNESCO, “Text of the 
Convention for the Safeguarding of the Intangible Cultural Heritage,” section 2.1, online: 
https://ich.unesco.org/en/convention#art2 (last accessed 30 October 2017). 
16 I made this argument in November 2014 after the then-Conservative government announced 
the severance of 60 acres of the Farm for a hospital development. See: Peter Anderson, 
“Vacating Science and Forgetting History at the Central Experimental Farm,” ActiveHistory.ca, 
November 20, 2014, online: http://activehistory.ca/2014/11/vacating-science-and-forgetting-
history-at-the-central-experimental-farm/ (last accessed 30 October 2017). 
17 Anstey, One Hundred Harvests. 
18 Fifty Years of Progress. 



	
	

32	

of Agriculture’s Research Branch, which it commemorates, it is focused on science without the 

necessary geographic and political context in which that science was practised and is focused on 

the institution of the Research Branch and its predecessor branches, not the Central Experimental 

Farm itself. This is a celebration of scientific progress produced by the Research Branch, not a 

critical analysis. As a result in a few cases, such as the consideration of ministers and senior 

officers, he papers over quick turn-arounds and divisive figures, such as the absence of German-

born botanist Hans Güssow during the First World War, and, especially in earlier periods, 

overlooks a number of important research projects. Despite these weaknesses, Anstey provides a 

great deal of essential background material on the Farm’s history and is a generally reliable 

background source for the research projects he does cover as well as the bureaucratic history of 

the Experimental Farm Service, if not the Farm itself. 

Edwinna von Baeyer’s examination of the career of Isabella Preston, the successful and 

much-lauded ornamental horticulturist is an early example of scientist-focused research.19 Much 

mythology has been built up around Preston’s career—such as claims that she was the first 

female scientist or first ornamental horticulturist at the Farm, neither of which are true (Faith 

Fyles predated her by over a decade and F.E. Buck was the first ornamental horticulturist)—in 

part because of the fame she earned as a plant breeder during her career. Stephan Symko’s 

hagiography of the breeding of Marquis wheat, focused on the Ukrainian origin of Red Fife in an 

attempt to paint a pan-Canadian story (while ignoring Hard Red Calcutta’s Indian origin) offers a 

curious mix of placedness and placelessness that ignores the diverse geographies necessary for 

Marquis’s breeding, testing, adoption, and success.20 Malcolm Morrison, who is currently 

																																																																				
19 Edwinna von Baeyer, “Horticultural Odyssey of Isabella Preston,” Canadian Horticultural 
History 1.3 (1987): 125–75. 
20 Stephan Symko, “From a Single Seed - Tracing the Marquis Wheat Success Story in Canada 
to Its Roots in the Ukraine,” Agriculture and Agri-Food Canada, 1999 online: 
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employed as a scientist at the Farm, wrote a corrective biography of Charles Saunders.21 I 

discuss this further in Chapter 5. 

The Farm is also presented in the stories of other places, people, or processes rather than 

taking centre stage as in the literature discussed above. These almost exclusively focus on key 

scientists or scientific projects. As a result, the place of the Farm is less important its scientists’ 

role in the topic under discussion. Vladimir Snesarev’s 1930 M.Sc. thesis at the University of 

British Columbia is perhaps the best example of this.22 Consisting largely of lists of publications, 

officials, and branch farms and stations, he appeared largely concerned with the bureaucratic 

paraphernalia of dominion scientific agriculture, rather than scientific practice or its places 

themselves. Focused more on individual scientists, Vittorio Vecchi’s work on government 

science from 1878 to 1896, for example, contains brief accounts of William Saunders’ role in 

founding the Experimental Farm Service.23 Saunders’ breeding work is featured in an account of 

prairie flax farming24 and Horticulturist William Macoun appears in a short article on apple 

breeding,25 while Entomologists James Fletcher and Charles Gordon Hewitt have mentioned in 

																																																																																																																																																																																																																										
http://www.agr.gc.ca/eng/science-and-innovation/science-publications-and-
resources/resources/from-a-single-seed-tracing-the-marquis-wheat-success-story-in-canada-to-
its-roots-in-the-ukraine-1of11/?id=1181224838769 (last accessed 30 October 2017). 
21 Malcolm J. Morrison, “Sir Charles Edward Saunders, Dominion Cerealist,” Genome 5.6 
(2008): 465; In this Malcolm follows in his father’s footsteps: J. W. Morrison, “Marquis Wheat: 
Triumph of Scientific Endeavour,” Agricultural History 34.4 (1960): 182–88. 
22 Snesarev, “Dominion Experimental Farms System.” 
23 Vittorio de Vecchi, “Science and Scientists in Government, 1878-1896 – Part I,” Scientia 
Canadensis: Journal of the History of Canadian Science, Technology and Medicine 8.2 (1984): 
112–42; Vecchi, “Science and Scientists in Government, 1878-1896 – Part II,” Scientia 
Canadensis: Canadian Journal of the History of Science, Technology and Medicine 9.2 (1985): 
97. 
24 Joshua MacFadyen, “Breaking Sod or Breaking Even? Flax on the Northern Great Plains and 
Prairies, 1889–1930,” Agricultural History 83.2 (2009): 221–46. 
25 Peter J Mitham, “Canada’s Russian Apple Trials, 1888-1908,” in Robert C. Thomson and 
Nanette L. Hale, eds, Canadian Environments: Essays in Culture, Politics, and History 
(Brussels: P.I.E.-Peter Lang, 2005): 259-266. 
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papers on the history of entomology in Canada.26 The Farm’s importance seems confirmed by 

how it finds its way into writing on other topics. In that vein, writing about Winnipeg’s Grain 

Research Laboratory, John Varty referred to the Farm as “without question, the flagship 

[agricultural research] institution in Canada.”27 

Between the two extremes presented here is a growing middle ground that acknowledges 

the importance of the Farm’s geography in its scientific work. Julie Harris and Laura Mueller 

tied the aesthetic qualities of the Farm with its scientific mission, linking the work of William 

Saunders and William Macoun to wed beautiful landscapes in the Dominion Arboretum with 

scientific research undertaken there.28 Another example can be found in Renate Sander-Regier’s 

PhD thesis on the Fletcher Wildlife Garden, founded in 1991 on land leased from the Department 

of Agriculture by the Ottawa Field-Naturalists’ Club and named after Dominion Entomologist 

and Botanist James Fletcher.29 Sander-Regier engaged in participant observation of Garden 

volunteers and, as such, rarely looked beyond the relatively small confines of the garden itself. 

With that said, her thesis demonstrates the important link between the Farm and the wider 

community, as well as the diversity of scientific research undertaken on its grounds by both 

government and citizen scientists. Building on the work of Harris and Mueller and Sander-
																																																																				
26 Patricia Bowley, “Ontario Agriculture in the 1910s: The Move Toward Regional 
Specialization in Crop Production,” Scientia Canadensis: Canadian Journal of the History of 
Science, Technology and Medicine 20 (1996): 100-121; Castonguay, “Naturalizing Federalism"; 
Castonguay, Protection des cultures, construction de la nature: agriculture, foresterie et 
entomologie au Canada, 1884-1959 (Québec: Les éditions du Septentrion, 2004); George M. 
Cook, “‘Spray, Spray, Spray!’: Insecticides and the Making of Applied Entomology in Canada, 
1871-1914,” Scientia Canadensis: Canadian Journal of the History of Science, Technology and 
Medicine 22 (1998): 7-50. 
27 John F. Varty, “Growing Bread: Technoscience, Environment, and Modern Wheat at the 
Dominion Grain Research Laboratory, Canada, 1912–1960” (Ph.D., Queen’s University, 2006), 
39–40. 
28 Julie Harris and Jennifer Mueller, “Making Science Beautiful: The Central Experimental 
Farm, 1886-1939,” Ontario History 89.2 (1997): 103–23. 
29 Renate Sander-Regier, “The Power of a Small Green Place–A Case Study of Ottawa’s Fletcher 
Wildlife Garden” (Ph.D., University of Ottawa, 2013). 
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Regier, I have written on the contrasting ecological imaginaries present in the Arboretum and 

Wildlife Garden, underlining the importance of observing the unique landscapes different 

scientific projects and ecological imaginaries help to create.30 

Taken together, the literature about the Farm provides invaluable context for this thesis. 

In each case, a piece of the Farm’s biography31 is filled in. At the same time, this varied 

collection of work is not complete: in much of it, the Farm is treated either as a park-like space 

and collection of aesthetically pleasing or architecturally important buildings from different eras 

of Canada’s post-Confederation history, or as incidental to the main point the author is making. 

The ‘centrality’ of dominion scientific agriculture remains to be unfolded. This thesis is a 

preliminary attempt to colour in the Farm’s biography and demonstrates the important and 

necessary links between the Farm’s historical geography and that of Canada and Canadian 

agriculture. In the following two sections, I examine literature in the historical geography of 

Canada and settler colonialism and in the geography of science that help situate my thesis in its 

broader academic contexts. 

2.2 Historical Geography of Canada and Settler Colonialism 

I argue in this thesis that dominion scientific agriculture played an important role in the 

development of Canada and, in particular, in the expansion and support of Canadian agricultural 

economies. In doing so, I write in conversation with recent movements in Canadian historical 

geography, environmental history, and settler colonial studies. Knowledge about the world, 

particularly at the Farm, was not generated for its own sake; science was often employed in 

																																																																				
30 P. Anderson, “Comparing Nineteenth and Twenty-First Century Ecological Imaginaries at 
Ottawa’s Central Experimental Farm,” Canadian Journal of Urban Research 25.1 (2016): 38–
48. 
31 I am inspired here by Simon Naylor’s call for a biography of place in the historical geography 
of science. See: Simon Naylor, “Historical Geography: Knowledge, in Place and on the Move,” 
Progress in Human Geography 29.5 (2005): 626–634. 



	
	

36	

processes of settler colonialism and state formation.32 Thus, these seemingly diverse fields are 

mutually supportive and help to inform the place and role of the Farm in its wider political, 

cultural, and economic contexts.  

In recent decades, Canadian historical geography and historiography has broken with the 

meta-narratives that defined early scholarship. Canadian history is no longer viewed as the 

peaceful march of British North America from a colony to a self-assured middle power. While 

some scholars lament this story’s passing,33 others have embraced the opportunity to challenge 

and expose the racial and gender hierarchies present throughout Canadian history.34 Embracing 

the rise of social and cultural history, historian Ian McKay has presented an alternative proposal 

for unifying the study of Canada’s past under his ‘liberal order framework.’35 This framework 

asserts that rather than viewing Canada as a specific territory, it should instead be viewed as a 

liberal political project unfolding across the heterogeneous terrain of the northern North 

American sub-continent. This view is particularly well suited to examining the historical 

geography of agriculture in Canada given the almost Jeffersonian focus on individual 

																																																																				
32 For the role of social sciences in state formation see: Bruce Curtis, The Politics of Population: 
State Formation, Statistics, and the Census of Canada, 1840-1875 (Toronto: University of 
Toronto Press, 2000). 
33 J. L. Granatstein, Who Killed Canadian History?, revised edition (Toronto: Harper Perennial, 
2007). 
34 Randy Boswell, “Canada’s History Wars Are Gold for Popularizers of the Past,” Canadian 
Issues, Summer 2013, 29–31; Tom Peace, “The Return of the History Wars,” ActiveHistory.ca, 
October 11, 2011, online: http://www.activehistory.ca/2011/10/the-return-of-the-history-wars 
(last accessed 30 October 2017); Timothy Stanley, “Why I Killed Canadian History: Towards an 
Anti-Racist History in Canada,” Historie Sociale/Social History 33.65 (2000): 79–103; Stanley, 
“Whose Public? Whose Memory? Racisms, Grand Narratives and Canadian History,” in Ruth 
Sandwell, ed, To The Past: History Education, Public Memory, and Citizenship in Canada 
(Toronto: University of Toronto Press, 2006), 32–49. 
35 Ian McKay, “The Liberal Order Framework: A Prospectus for a Reconnaissance of Canadian 
History,” The Canadian Historical Review 81, no. 4 (December 2000): 617–45. McKay’s work 
inspired a volume examining the applicability of the liberal order framework through various 
historiographic lenses. See: Jean-François Constant and Michel Ducharme, eds, Liberalism and 
Hegemony (Toronto: University of Toronto Press, 2009). 
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landholding farmers as the key political and economic unit in agricultural expansion.36 

Liberalism, for McKay, was “a hierarchy of principles, with formal equality at the bottom and 

property at the top” concerned with abstracted rational individuals—whose abstraction was 

defined by those who were excluded in specific historical and geographic contexts, including 

women, children, the landless, and the racialized.37 Peter Russell’s recent book-length literature 

review of academic studies on nineteenth- and early twentieth-century Canadian agriculture 

reflects this position, treating the farmer as a rational economic being reacting to market prices.38 

It is notable, however, that Russell overlooks governmental support provided to Canadian 

farmers and, while he briefly points to the Brandon and Indian Head Experimental Farms, he 

does not mention the Central Experimental Farm at all. Environmental, social, and cultural 

factors are also largely lacking in Russell’s account, reflecting perhaps more on his sources than 

his intent. 

As I show in Chapter 4, Farm scientists worked hard to develop and promote the business 

practices associated with Russell’s rational economic farmer. There are important resonances 

here with how the work of French theorist Michel Foucault has been taken up in more recent 

scholarship. Stéphane Castonguay and Darin Kinsey show how, by using Foucauldian concepts 

of biopolitics and governmentality, it is possible to infuse the more-than-human world into 

McKay’s liberal order framework.39 More broadly, Foucault’s concept of governmentality, the 

																																																																				
36 Colin M. Coates, “‘Canada Was … Just like a Farmer’: Confederation from the Perspective of 
Agrarian Society,” ActiveHistory.ca, July 4, 2016, online: 
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37 McKay, “The Liberal Order Framework,” 626-629. 
38 P. Russell, How Agriculture Made Canada. 
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use of state power to create self-governing liberal individuals,40 has been adopted by historical 

sociologists and historical geographers. Bruce Curtis, for example, examines how schools and 

the census were employed to create networks of surveillance and discipline in nineteenth century 

Canada.41 Bruce Braun applies the concept of governmentality to his exploration of state 

supported geological sciences in Canada during the late nineteenth century to demonstrate how 

the structured observation of geological formations was employed as a disciplinary regime to 

promote the ‘proper,’ capitalistic, exploitation of mineral resources.42 These examples show how 

a liberal governmentality—a heterogeneous system of rule that applied disciplinary regimes to 

create self-governing individuals within a framework that promoted landownership, market 

participation, and basic democratic principles, at least for white men—relied upon the 

deployment of diverse sciences on behalf of the nascent Canadian state.43 I build on these past 

works on the application of governmentality and disciplinary power to various sciences—

including forestry, pedagogy, statistics, and geology—to argue that dominion scientific 

agriculture played an important role in the development and constitution of a Canadian liberal 

governmentality. 

The advent of Canadian environmental history in recent years provides a timely antidote 

to human-centred approaches to the study of the past. Building on the work of American 
																																																																				
40 Foucault argues that liberalism “should be understood very broadly” and defines it as the 
principle and practice of self-limited government, where the state allows latitude to individuals. 
Liberal governmentality can be seen as “the management and organization of the conditions in 
which one can be free.” Michel Foucault, The Birth of Biopolitics: Lectures at the Collège de 
France, 1978-1979. Michel Senellart, ed, and Graham Burchell, trans. (New York: Palgrave 
Macmillan, 2008): 20-21 and 63-64. See also: Foucault, Discipline and Punish: The Birth of the 
Prison, Alan Sheridan, trans, (New York: Vintage Books, 1977 and Paul Rabinow, editor, The 
Foucault Reader (New York: Pantheon Books, 1984). 
41 Bruce Curtis, Building the Educational State: Canada West, 1836-1871 (London, Ontario: 
Falmer Press, 1988); Curtis, The politics of population. 
42 Bruce Braun, “Producing Vertical Territory: Geology and Governmentality in Late Victorian 
Canada” Ecumene, 7.1 (2000): 7-46. 
43 I advance this argument in reference to information and time in Chapters 6 and 7, respectively. 
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scholars, including William Cronon and Carolyn Merchant,44 as well as Canadian historical 

geographer Cole Harris,45 historians and historical geographers are increasingly interested in the 

relationship between humans and the more-than-human world. A recent volume edited by Joanna 

Dean, Darcy Ingram, and Christabelle Sethna, for example, examines the role of non-human 

animals in urban Canada.46 Similarly, parks historians such as Sean Kheraj,47 Keri Cronin,48 

Claire Campbell,49 and Christopher Armstrong and H.V. Nelles50 trace the politics of nature in 

Canadian history. The relationship between nature and politics becomes especially clear in 

Jennifer Bonnell’s book on Toronto’s Don River Valley.51 Bonnell traces how different regimes 

of imaginative control over the past two hundred years have shaped expectations about what the 

valley could be, limiting what future land uses were deemed possible at different historical 

junctures, as well as defining the best use of urban nature in these shifting contexts. 
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The resurgence of Indigenous voices, both within and beyond the academy, marks 

another important trend in the recent study of Canada’s past.52 The urgency of this work has been 

heightened with the publication of the report of the Truth and Reconciliation Commission,53 

which challenges Canadians to face the implications of past and ongoing colonization and, in the 

words of Emma Battell Lowman and Adam Barker, to accept that Canada has a “settler 

problem.”54 Both Indigenous and settler scholars have taken up the call, engaging with settler 

colonial studies to understand the ways colonial dispossession operated in Canada. Historical 

geographer Cole Harris was an early proponent of this approach in his numerous books and 

articles.55 

Patrick Wolfe has described settler colonialism as an inherently negative act that requires 

the dispossession and removal of existing human (and more-than-human) communities in order 

to replace them with conditions amenable to the new settler society.56 In Canada, the United 

States, and Australia, this involved control over not just the land but also Indigenous bodies and 
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languages,57 undermining the bio-cultural relationships58 established between people and their 

environments. Dispossession did not occur at a sterile distance, but involved the use of hunger 

and disease to help move Indigenous communities onto reserves.59 In the context of these 

dehumanizing processes, the Canadian state even used Indigenous children attending residential 

schools as test subjects in nutritional research.60 Reserves and residential schools form a deeply 

unsettling part of Canadian history with which we, as a country, are still grappling.61 

Dispossession is coupled with reoccupation, or as Cole Harris put it in the title of his 

1997 book, resettlement.62 Colonization requires new settler societies to reoccupy space and, in 

the process, settlers re-create knowledge about the land in order to support their own political 

and economic orders.63 It should be no surprise that these new settler colonial orders did not treat 

everyone, even settler populations, equally. Adele Perry and Sarah Carter have demonstrated 

how race and gender were interwoven as the settler state sought to establish a white, male status 

quo.64 New human communities brought with them specific environmental forms, termed 

																																																																				
57 Margaret D. Jacobs, White Mother to a Dark Race: Settler Colonialism, Maternalism, and the 
Removal of Indigenous Children in the American West and Australia, 1880-1940 (Lincoln, 
Nebraska: University of Nebraska Press, 2009). 
58 Jules Pretty et al., “The Intersections of Biological Diversity and Cultural Diversity: Towards 
Integration,” Conservation & Society 7.2 (2009): 100–112. This point was powerfully reinforced 
by Paulette Fox’s presentation as part of the Canadian History and the Environment Summer 
School in 2016 at Old Woman’s Buffalo Jump in Alberta. 
59 Daschuk, Clearing the Plains. 
60 Ian Mosby, “Administering Colonial Science: Nutrition Research and Human Biomedical 
Experimentation in Aboriginal Communities and Residential Schools, 1942–1952,” Histoire 
Sociale/Social History 46.1 (2013): 145–72. 
61 Paulette Regan, Unsettling the Settler within: Indian Residential Schools, Truth Telling, and 
Reconciliation in Canada (Vancouver: UBC Press, 2010). 
62 C. Harris, The Resettlement of British Columbia. 
63 C. Harris, “How Did Colonialism Dispossess?”; D. Wood, Making Ontario: Agricultural 
Colonization and Landscape Recreation before the Railroad (Montreal: McGill-Queen’s 
University Press, 2000); D. Wood, Places of Last Resort. 
64 Adele Perry, On the Edge of Empire: Gender, Race, and the Making of British Columbia, 
1849-1871 (Toronto: University of Toronto Press, 2001); Carter, Imperial Plot. 



	
	

42	

“landscapes of settlement” by public historian Susan Gray.65 These landscapes were often but not 

necessarily agricultural. Indeed, tended “wilderness” experiences—at hunting camps, private 

cottages, and campgrounds—were an important part of the settler colonial experience,66 which 

has been termed “cottage colonialism” by Crystal Migwans.67 

As I argue in this thesis, the Central Experimental Farm and Experimental Farm Service 

were part of the constellation of agencies and institutions set up by the Canadian government to 

learn more about the land cleared for settlement and to support the colonial project on the 

western prairies and to probe the “broken frontier” in the north.68 Further, specific plants—

especially trees—were employed as technologies of colonization. I discuss this further in 

Chapter 3, but it is important to note here that trees have been used to help new communities 

literally lay roots while supporting environment change that assisted new forms of agriculture in 

settler contexts in the United States,69 Israel,70 and Canada.71 The creation of new ecological 
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communities relied heavily upon geographies of science, the literature of which I review in the 

next section.  

2.3 Geography of Science 

In the first section of this literature review, I emphasized the importance of both the 

Farm’s mandate to pursue dominion scientific agriculture and the Farm’s role as the place in 

which this mandate was pursued. I am inspired by David Livingstone’s argument that far from 

being a universal and inherently placeless pursuit, science is a geographically and culturally 

grounded experience and historical geographers of science can help underscore this by “putting 

science in its place.”72 Scholars have acknowledged the ways that science abstracts particular 

places, soils, plants, and animals into concepts that can be circulated through a variety of means 

including, for example, scientific publications,73 a topic I return to in Chapter 6. In addition to its 

geographic nature, science and scientific knowledge are also temporally specific with standards 

of evidence, rigour, and truth variable across time, place, and cultures.74 In this tradition, Stephen 

Bocking has recently challenged scholars to attend to the broader landscapes and materialities of 

science, looking to the outdoor places where scientists practice.75 
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As discussed in Chapter 1, Robert Kohler’s discussion of the laboratory-field boundary in 

the early twentieth century marks how the places of science and, in particular, the discourses 

around authority changed over time.76 Thomas Gieryn’s scholarship on border work in science 

studies as well as his recent research into the concept of ‘truth-spots’ highlights the importance 

of attending to power relations in the practice and sites of scientific inquiry.77 For Gieryn, a 

truth-spot is where knowledge about the world is produced and legitimated. Thus, while Kohler 

traces a move away from fields to laboratories as the hegemonic site of authority in the 

biological sciences, Gieryn suggests that the universalizing impulse behind this shift needs to be 

interrogated in its particular geographic, temporal, and disciplinary contexts. However, 

geographers Laura Cameron and David Matless have critiqued Kohler and Gieryn’s 

understanding of place and space, arguing that aspects of cultural “geography ironically remain 

at best implicit”78 in their work. I follow Cameron and Matless in seeing “‘place’ as more a 

network of relations” 79 while keeping the idea of truth-spots as a recurring theme throughout this 

thesis. Together, these concepts provide guidance in my exploration of how Farm scientists 

constructed an “epistemic scaffold”80 that saw their authority based on their experiences as 

practitioners whom practical farmers could trust, rather than as abstract theorists. 
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The work of Bruno Latour provides further tools for understanding the geography of 

science.81 For example, it is not a stretch to argue that the centrality of the Central Experimental 

Farm within dominion scientific agriculture—especially considering its role overseeing research 

on branch farms located across Canada, discussed in more detail in Chapter 6, and in co-

operative experiments with farmers, discussed in Chapters 3 and 5, makes it an ideal centre of 

calculation. Through the disciplining of information received from governmental, academic, and 

private collaborators, Farm scientists sought to institute a controlled language that allowed the 

creation of circulating references about both the state of agriculture across Canada and the 

success of different species of trees or hybrid cereal varieties in diverse locations. 

Scholars have, thus, begun to investigate the nature of different sites of scientific practice, 

including the laboratory and the field. Keith Benson has provided an overview of the use of field 

stations in his contribution to the Cambridge History of Science series.82 Field stations also play 

an important role in citizen science, as demonstrated by Sander-Regier,83 discussed above, and in 

Hayden Lorimer’s account of education camps during the post-Second World War period.84 

Other educational institutions, such as agricultural colleges,85 school gardens,86 and museum 
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exhibitions87 all help shape human understandings of the more-than-human world. Similarly, 

Caitlyn DeSilvey has argued that allotment gardens provide insight into the ways small sites 

allow the creation of vernacular knowledge of the world.88   

DeSilvey’s work on abandoned homesteads as well as on the ‘anticipatory history’ of 

heritage sites threatened by climate change both call on scholars to attend to the more-than-

human world in their work.89 Paul Cloke and Owain Jones’ evocative account of the lives of 

trees shows how non-human beings have agendas beyond our own, especially when viewed at 

the proper temporal scale.90 Edmund Russell’s promotion of co-evolutionary history serves as a 

reminder of the links between humans and the more-than-human world, especially how each 

enlists the other to their own ends.91 Dolly Jørgensen’s work on rewilding and her emphasis that 

																																																																																																																																																																																																																										
Jones, “Nature Study, Aborigines and the Australian Kindergarten: Lessons from Martha 
Simpson’s Australian Programme Based on the Life and Customs of the Australian Black.,” 
History of Education 43.4 (2014): 487–503; Sally Gregory Kohlstedt, Teaching Children 
Science: Hands-on Nature Study in North America, 1890-1930 (Chicago: University of Chicago 
Press, 2010). 
87 Tony Bennett, The Birth of the Museum: History, Theory, Politics (New York: Routledge, 
1995); Bernard Lightman, “Mid-Victorian Science Museums and Exhibitions: ‘The Industrial 
Amusement and Instruction of the People,’” Endeavour 37.2 (2013): 82–93; Lianne McTavish, 
“Learning to See in New Brunswick, 1862-1929,” Canadian Historical Review 87.4 (2006): 
553–81. 
88 Caitlin DeSilvey, “Cultivated Histories in a Scottish Allotment Garden,” cultural geographies 
10.4 (2003): 442–468. 
89 Caitlin DeSilvey, “Observed Decay: Telling Stories with Mutable Things,” Journal of 
Material Culture 11.3 (2006): 318–338; Caitlin DeSilvey, “Salvage Memory: Constellating 
Material Histories on a Hardscrabble Homestead,” cultural geographies 14.3 (2007): 401–424; 
Caitlin DeSilvey, “Making Sense of Transience: An Anticipatory History,” cultural geographies 
19.1 (2012): 31–54. 
90 Owain Jones and Paul J Cloke, Tree Cultures: The Place of Trees and Trees in Their Place 
(Oxford; New York: Berg, 2002); Timothy Morton’s concept of “scalar blindness” is useful in 
understanding the relationship between trees and humans. See: Timothy Morton, “Ecology as 
Text, Text as Ecology,” Oxford Literary Review 32.1 (2010): 1–17. 
91 Edmund Russell, “Evolutionary History: Prospectus for a New Field,” Environmental History 
8.2 (2003): 204–28; Edmund Russell, “Coevolutionary History,” The American Historical 
Review 119.5 (2014): 1514–28; See also: Susan Schrepfer and Philip Scranton, Industrializing 
Organisms: Introducing Evolutionary History (New York: Routledge, 2004); Martin Reuss and 



	
	

47	

change occurs “not [only] by human hands” has been influential as I wrote this thesis.92 These 

articles serve as a reminder not to take ideas of nature for granted and to be aware of the politics 

of deciding what is natural or wild to which geography. Catriona Sandilands makes this point 

powerfully in her study of dog-strangling vine at Canada’s Rouge River National Urban Park, 

arguing that the division between those plants deemed acceptable and invasive is fluid and can 

be illustrative of our treatment of humans from elsewhere.93 

Science, scientists, and scientific stations also played an important role in the 

development of imperial- and nation-states, both through the creation of knowledge about the 

geography and inhabitants governed by the state and in fostering national and imperial identities. 

For example, geography and geographers have been intimately involved in not only drawing the 

boundaries of political entities but also making their contents—mineral, plant, animal, and 

human—legible to state actors.94 In the Canadian context, Suzanne Zeller’s work on science 

during the Victorian era traces how inventory science helped to form the idea of Canada itself.95 
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Interestingly, while Zeller makes note of Farm scientists James Fletcher and William Saunders in 

her work, she does not connect them to the Experimental Farm Service. Vittorio de Veccho’s 

work on government scientists, discussed above, Tina Loo’s study of wildlife conservation, Joy 

Parr’s account of Canadian megaprojects, and Christopher Armstrong and H.V. Nelles’s 

examination of the relationship between water, power, and national parks all reinforce the role of 

science in establishing the networks and structures of the Canadian state.96 

Science also played an important role in the creation of imperial networks. Recent work 

has explored the so-called “eco-cultural networks” formed within the British Empire through the 

movement of scientists, plants, and animals.97 This involved important sites in both Europe, most 

notably the Royal Botanic Gardens at Kew, and in its colonial possessions,.98 Knowledge about 

colonial plants, such as wild rice/manoomin discussed in Chapter 5, was important in 

establishing ideas of climate and suitability.99 Similarly, as Thomas Gieryn demonstrates, for 
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imperial scientists, their work “melded the standpoints of others into its own holistic gaze: 

credibility came from culturally hybridizing indigenous wisdom and experiment.”100 Even within 

the metropole, as Simon Naylor demonstrates, the movement of scientific knowledge as well as 

plant and animal material enacts complex multidirectional relationships amongst a variety of 

actors in the capital and regions.101  

The movement of material has been shown to play a key role in geographies of science. 

Kirsten Greer’s work on imperial ornithology through British military officers and the avian 

specimens they collected demonstrates how the movement of human and animal bodies 

complicated understandings of place within the empire.102 The collection of animal bodies by the 

agents of imperial and settler governments and institutions, such as museums, was never neutral. 

Scholars of taxidermy highlight the ways non-human bodies have been transported, categorised, 

and displayed within wide-reaching networks of power.103 Movement is not just the relocation of 

specimens from one location to another, it can be a transformative act. As plants and animals are 

transferred between parties and across space, they take on new meanings in relation to the 
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different political and geographic contexts they traverse. Sarah Whatmore describes how 

animals, such as spotted African wild cats, were discursively transformed into the Roman 

leopardus and put to work in gladiatorial games through their capture and transportation. As 

Whatmore puts it, as the cats “journey[ed] … through these networks, many hands, devices and 

places leave their mark.”104 As a result, it becomes important to tend to the relationships between 

and movements of humans, plants, and animals in order to observe discursive and material shifts 

as well as the enactment of scientific and political networks. 

2.4 Summary 

In this chapter, I explored three major bodies of literature that inform this project and 

place the historical geography of the Central Experimental Farm in its essential contexts. First, I 

examined works written about the Farm itself. Much of what has been written falls into one of 

two camps: works that focus on the Farm’s aesthetic or landscape qualities without its science, 

and those that focus on the science without attending to where it was practised. This thesis joins 

a small but growing body of literature that falls between these two extremes and helps to expand 

our understanding of the place of dominion scientific agriculture. In the second section, I 

examined the current state of the historical geography of Canada, with a focus on the intersection 

of environmental history and settler colonial studies. The Farm was a key dominion research 

station in the late nineteenth- and early twentieth-centuries. As a result, its scientists were 

explicitly engaged in the support of farmers and settlers. Understanding the broader context 

uncovers the complicated political context of this work. Finally, I examined the geography of 

science emphasizing the importance of, following David Livingstone, “putting science in its 

place.”105 Taken together, these bodies of literatures set the stage for the chapters that follow. At 
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the same time, each chapter will look beyond them to engage with the particular literatures that 

inform their individual subjects and approaches. 
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3. Seeing the Forest and the Trees: The role of trees in botany, horticulture, and 
forestry research. 
	

This shows the great interest which is taken in tree-planting on the great plains and 
points to the importance and necessity of…doing frontier work in the Dominion and 
endeavouring to build up a country there.1 

 
3.1 Introduction  

During the summer and early autumn of 1886, William Saunders assembled 465 acres of 

land that would become the Central Experimental Farm. Included amongst the disparate parcels 

was 65 acres separated from the rest of the land by the Prescott Highway (today’s Prince of 

Wales Drive). A cattle and horse ranch acquired from local lumber baron J.R. Booth. This land 

was set aside by Saunders as the future home of the Dominion Arboretum and Botanical Garden 

with a mission to test “all the useful trees, shrubs and plants of the Dominion” and “such 

varieties of foreign trees and shrubs as can be obtained.” Saunders continued: “the establishment 

of this section will prepare the way for the dissemination of much needed information regarding 

tree culture…which Canadians will not be long in turning to practical account.”2 

This chapter explores the place of trees and treed landscapes in dominion scientific 

agriculture at the Central Experimental Farm in the context of the wider Canadian settler colonial 

project. Alongside the Arboretum, which was first planted in 1889, early Farm scientists also 

maintained a 23 acre apple orchard, and two forestry belts stretching along the entire western and 

northern edges of the Farm totalling 21 acres. Taken together, by the turn of the twentieth 

century, these three landscapes covered 109 acres, nearly one quarter of the entire Farm’s 465 
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acres.3 Designed with an eye towards both aesthetics and scientific rigour, these treed landscapes 

served as both public parks and as key parts of the Farm’s research mandate.4 Early Farm 

scientists such as William Macoun and James Fletcher paid attention to the individuality of the 

trees under their care. Carefully tagged and monitored, the data collected from each tree was 

important both in itself and as part of the aggregated data set. The scientific forest was made 

legible through its trees. 

Trees were important objects of study in three divisions at the Farm: botany, horticulture, 

and forestry. Although tree science goes by a number of technical names in universities and at 

other institutions—arboriculture, silviculture, and dendrology among others—none of these 

terms were employed at the Farm. Indeed, there was not a formally unified program of tree 

science. Rather, each division focused on the problems that related to its mandate.  In botany, 

forming one half of the Division of Botany and Entomology under James Fletcher before the 

disciplines were divided after Fletcher’s death in 1909, much of the division’s early work 

focused on examining the fungal and insect enemies of economic plants.5 Fletcher was also the 

first curator of the Arboretum. The Division of Horticulture, on the other hand, examined 

everything from ornamental plants to vegetables and fruits. Its most influential early chief was 

William Macoun, son of the Geological Survey of Canada’s John Macoun, who succeeded 

earlier horticulturists W.W. Hillborn and John Craig in 1898 and remained in charge until his 

own death in 1933. Before being promoted to Chief of the Division of Horticulture, Macoun was 

William Saunders’s chief assistant as well as the foreman of forestry research and took over 

responsibility for the Arboretum from Fletcher in 1896. As a result, the forestry and Arboretum 
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research programs merged with the horticulture division upon Macoun’s accession to the head of 

the latter division, providing an organizational unity to the disparate lines of research—although 

the programs themselves remained separate lines of investigation.  

All three lines of research were focused on dominion economic science. This formulation 

has two key parts: science was meant to, first, support the growing Dominion of Canada and, 

second, be put towards economic ends. Alongside other government agencies undertaking 

frontier work,6 tree science operated to expand and support the young Canadian state and to 

provide economic support for existing farmers and new settlers, particularly on the western 

prairies. Speaking to the parliamentary Committee on Agriculture and Colonization in 1890, 

William Saunders underlined this mandate by stating that tree planting on the western prairies 

was “doing frontier work in the Dominion and endeavouring to build up a country there.”7 This 

frontier work was both ecological—the creation of landscapes of settlement through the work of 

humans, animals, and plants8—and cultural—building up a new Euro-Canadian national 

community. Planting economic trees was a physical and performative act of laying claim to land 

opened for settlement.9 Trees, as Owain Jones and Paul Cloke put it, “play an active role, 

projecting themselves into political, cultural and economic fabrics, and through the historical 

geographies of these fabrics as articulated in the changing nature of places and landscapes.”10 

Writing about the 1836 Treaty of Washington between Anishnabeg people in Michigan 

and the United States, Susan Gray notes that settlement was “not only associated with dwelling 

																																																																				
6 John C. Lehr and Yossi Katz, “Crown, Corporation and Church: The Role of Institutions in the 
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and permanence, but with a particular kind of commercial, agrarian landscape, one in which 

cultivated fields, farms, and towns have replaced the forest primeval.”11 While Gray’s account 

resonates with the historical geography of eastern Canada,12 the prairies offered a different 

challenge that subtly shifts the work of settlement from cutting to planting trees. A 1943 National 

Film Board film on planting trees as windbreaks opens with the statement that “before the white 

man drove the Indians from the Great Plains, few trees were to be found on the vast prairie.” The 

narrator continued: “In the whole plan for better living on the prairies it was recognized that trees 

could play a part…A good number of far-sighted farm people…saw in trees something which 

would give permanence to their belief in the Canadian West.”13 The creation of ordered, settled 

landscapes in Michigan and eastern Canada required cutting trees; on the prairies, trees had to be 

planted.14 These trees would be used as shelter belts, for food, and to make new farms more 

attractive. The trees enlisted in this settler colonial project were initially sent west from the 

Central Experimental Farm and, after 1905, from a nursery at the Indian Head Experimental 

Farm in Saskatchewan. 

Settlement, therefore, involved more than establishing new Euro-Canadian communities 

on the land. It also involved ensuring their reproduction through the creation of new economic 

orders, which in turn relied on development and support of new ecological communities. In this 

James Fletcher’s 1886 description of his speciality as “economic entomology” is illustrative.15 In 

																																																																				
11 Gray, “Indigenous Space and the Landscape of Settlement.” 
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conditions. 
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1291, LAC. 



	
	

56	

the same spirit as other imperial scientists, such as Albert Howard at the Indore Institute of Plant 

Industry in British India and William Thistleton-Dyer at the Royal Botanic Gardens at Kew,16 

Fletcher and his colleagues at the Farm in Ottawa examined crops, conditions, and agricultural 

practices while facilitating the movement of economically useful and environmentally viable 

plants into new regions to support agricultural settler colonialism. Trees played an important role 

in this work and were viewed as essential partners in meeting the challenge posed by the treeless 

western prairies and the dry conditions of Palliser’s Triangle.17 

It is notable that the Canadian government was promoting the use of trees as technologies 

to influence the climate of the Great Plains over a decade before the United States Forest Service 

established its first prairie tree nursery in Nebraska.18 Saunders was himself a long-time advocate 

of the importance of using trees for farming and for creating beneficial micro-climates. In an 

1882 speech at the inaugural meeting of the Royal Society of Canada, he stated that while trees 

are often seen as obstacles by early settlers, they should be viewed as key assets “providing 

shelter against storms, equalizing temperature and moisture, and purifying the atmosphere.”19 

James Fletcher, addressing the Lanark Farmer’s Institute in 1887, lamented that while farmers 

recognized the importance of trees for fuel, their greater value lay in their ability to shelter crops 

from strong winds and bad weather as well as for the potash fertilizer that could be created from 

																																																																				
16 Gieryn, Cultural Boundaries of Science, 279–283; Drayton, Nature’s Government, 248–255. 
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their ashes.20 With the planting of the Arboretum and other treed scientific landscapes at the 

Central Experimental Farm following its establishment in 1886, Saunders and Fletcher were able 

to put their ideas into practice and provide the material basis for the creation of new landscapes 

of settlement. 

3.2 Colonialism and Trees 

The movement of information was paired with the multi-directional movement of plants 

and plant material, such as seeds and seedlings, across local, national, and imperial scales. The 

creation of new landscapes of settlement was at once intellectual and material. It required a 

recasting of ideas about nature. As geographers Laura Cameron and David Matless remind us, 

nature “is always historical and relational; it is shaped in contingent configurations of 

representational and social practices.”21 Discussing Stanley Park, Sean Kheraj recently noted 

constructed landscapes like parks are “idea[s] imposed upon the land.”22 Any imposition requires 

the exertion of what Jennifer Bonnell terms imaginative control, or the ability to limit the 

imaginable futures for a place.23 In her discussion of Rouge National Urban Park in Toronto, 

Catriona Sandilands argues that this power “is not simply about ideas of nature and nation…it is 

about ways in which specific lives…are organized in the service of particular understandings of 

what constitutes the social, ecological, economic and political good.”24 While the movement of 

ideas and scientific knowledge supported settlers and their growing agricultural economy, it 

necessarily directed certain plant and human lives towards particular ends, simultaneously 

undermining the material conditions of others.  
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Trees and treed landscapes at the Central Experimental Farm had important roles to play 

in the economic and ecological changes that shored up settler colonial society. With this in mind, 

this chapter explores tree science underway in three sections of the Central Experimental Farm to 

demonstrate the link between trees and colonization. These discussions will trace different 

aspects of tree research and, as a result, focus heavily upon different aspects of William 

Macoun’s career as he ultimately had control of all three areas. Further, Library and Archives 

Canada holds a diverse collection of documents produced and collected by Macoun. After he 

died in office his family obtained some of his books and a selection of flowers from the garden 

outside of his house at the Farm. The rest of his documents, including scrapbooks, speeches, 

draft articles, and correspondence were sent to the archives for preservation.25 As a result, there 

is a rich collection of material related to Macoun’s professional life at the Farm where he spent 

his entire adult life from when he was hired as a labourer in 1889, at age 18, until his death at the 

age of 63 in 1933. 

Rather than proceding chronologically, I examine the range of tree research at the Farm 

through a series of geographically grounded vignettes examining the three major treed 

landscapes (see Figure 3.1) that cut across the period from the establishment of the Farm in 1886 

until Macoun’s death. First, I turn to the Dominion Arboretum on the east end of the Farm, 

which was an important site of horticultural and botanic research in support of the development 

of shelterbelts on Canadian farms and was seen to help beautify the city of Ottawa in the early 

twentieth century. Next, I examine forestry research through the northern and western forestry 

belts that served both as the Farm’s own shelterbelts and as a testing bed for sustainable forestry 

rotations. Finally, this chapter closes with a look at the so-called “Russian Orchard,” unofficially 
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named after the essential role played by the Siberian crab apple in the prairie apple breeding 

program, and the three-fold development of fruit trees for food, aesthetics, and advertising.  

3.3 The Dominion Arboretum: Beauty and Science 

Trees played an important role in expanding settlement on the prairies. However, 

dominion officials, including Farm scientists, feared that individual farmers would be so focused 

on the hard physical labour of preparing the land and planting their first crops that they would 

not have the luxury of time to engage in the long term experiments necessary to identify which 

trees, exactly, would survive, let alone thrive, in the unfamiliar and relatively harsh climate. As a 

result, the Farm was established to pursue long term dominion scientific agriculture on their 

behalf. The scientific mission of the Arboretum was to test the hardiness of trees collected from 

across Canada and botanic stations around the world. The concept of ‘hardiness’ played an 

important role in the grammars of difference employed to promote a racialized understanding 

that limited which humans and what plants were deemed acceptable in Canada.26 Certain, 

particularly white, human communities (British and Northern or Eastern European) were 

privileged due to their perceived hardiness while others, such as those from Asia or Africa, were 

deemed too tender to survive in the Canadian climate.27 As discussed in Chapter 5, human racial 

hierarchies did not track perfectly to plants, where hardiness was rigorously defined by the 

ability of plants to overwinter. For perennials, hardiness was defined as trees that “have  
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Figure 3.1: Treed landscapes at the Farm: the Arboretum is on the bottom (vertical stripes), the 
forestry belts are along the left and top edges (dots), and the orchards are in the middle 
(horizontal stripes). 
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passed through one or more winters uninjured” as contrasted with half hardy trees that have 

“been killed back one fourth to one half [of] its growth” and tender plants, which died off to the 

snowline.28 Detailed notes were kept on not only hardiness, but also dates of leafing, blooming, 

fruiting, and abscission (when trees drop their leaves). While the climate in Ottawa was (and is) 

different than that in the west, initial determinations could be made on the suitability of trees by 

ensuring the plants sent west could survive the shorter growing seasons. Seeds and saplings from 

trees deemed hardy were sent to branch stations at Brandon, Manitoba, and Indian Head, 

Northwest Territories, for further observation and distribution. 

The land acquired in 1886 for the Arboretum had to be transformed from an economic to 

a scientific landscape by replacing the relatively unplanned growth that marked its previous use 

as a stock farm with well-tended trees laid out in the tradition of English landscape gardens. 

While early plans would have organized trees by provincial and national origin,29 they were 

ultimately grouped together, with a few exceptions, by genus when the Arboretum was first 

planted in 1889,30 a practice that continues to the present day.31 Identifying trees by genus and 

species as opposed to by origin marks the Arboretum’s important scientific role. This, too, was 

limited by geography. In 1902, Macoun informed the Ottawa Field Naturalist Club, a group of 

influential locals and government scientists co-founded by James Fletcher in 1879, that “in some 

cases even three separate groups have been made…it was thought better to plant trees which 

would succeed in wet soil in that kind and reserve the drier parts for those which would not.”32 
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Where trees originated was less important than how well they survived Ottawa’s long cold 

winters; organizing trees by type and soil preference allowed scientists to quickly compare 

similar species from different parts of the world. 

Finding the best trees for a particular locale required more than just determining the 

outside environmental limits of each species. Alongside the collection of this data it was also 

necessary to engage in a process of naturalization. Historians of science and empire have 

highlighted the important role played by naturalization gardens across the British and French 

empires. The British network of botanic gardens led by Kew, for example, provided the 

opportunity to both test economically useful plants in new locations and to see if, over time, they 

would become better adapted to the conditions of those locations.33 Scientists working at the 

Arboretum, as the dominion government’s first botanic garden, applied these lessons to their 

investigations of the hardiness of trees from around the world. Before thorough testing could 

take place, trees already familiar in Ontario—particularly those that originated in Europe and 

North America—were employed alongside white settlers in the prairies. As noted in the 

introduction to this thesis, the Central Experimental Farm was central precisely in the sense that 

it sat at the centre of an interconnected web of not just dominion experimental farms, stations, 

and substations. However, its scientists also wove together personal and professional 

relationships beyond that included provincial agricultural colleges, Indian residential schools, 

railway companies, and private farmers. This was also true for tree science. Other key nodes 

included the Dominion Prairie Tree Nursery established at the Indian Head Experimental Farm 

in 1905. Earlier, individual farmers could apply directly to the Farm at Ottawa for a limited 

number of free tree seeds and, in 1890, 980 farmers across 190 post office districts received 100 
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trees each and twenty-five Canada Pacific Railway gardens, twenty prairie Indian agents, and 

nine Northwest Mounted Police outposts in Manitoba and the Northwest Territories were sent 

125 trees each. There were slight differences in the two shipments, but the trees in both groups 

included mostly North American and European species.34 Trees were enlisted alongside and by 

agents of the state in securing the West for settlement. 

The Arboretum also had a role to play in reshaping local landscapes. Ottawa is located at 

the confluence of three rivers and one canal where the Gatineau and Rideau Rivers and the 

Rideau Canal flow into the Ottawa River. Ottawa’s economy in the nineteenth- and early 

twentieth-centuries was reliant on waterpower for transporting and processing timber from the 

watersheds of the Ottawa, Rideau, and Gatineau Rivers. Far from a quiet government town, 

Ottawa was a rough and tumble lumber town known not for its beauty but for its violence. For 

example, in 1884 future prime minister Wilfred Laurier commented that "I would not wish to say 

anything disparaging of the capital, but it is hard to say anything good of it. Ottawa is not a 

handsome city and does not appear to be destined to become one either."35 In his survey of the 

schools of Ottawa in 1918, C.E. Mark lamented that although “fortunate in her situation, Ottawa 

possesses wonderful potentialities in the wealth of natural scenery at her doors…unfortunately, 

much of the growth of Ottawa has been without plan or foresight.”36 

Although Queen Victoria selected Ottawa as a compromise capital for the United 

Province of Canada in 1857, it wasn’t until after the election of the Laurier Liberals in 1896 that 

the dominion government began to take an active hand in modifying the landscape of the city. 
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Working alongside the Countess of Aberdeen, the wife of the governor-general, Laurier 

established the Ottawa Improvement Commission, the first in a series of federal planning bodies, 

in 1899 with the goal of turning Ottawa into the “Washington of the North.”37 During the 1920s, 

Ottawa would be described as the “Edinburgh of North America” in a promotional film,38 

reflecting in part the work done to beautify the capital as well as the architectural achievements 

of the dominion parliament buildings (the film included shots from before the 1916 fire that 

destroyed the original centre block).  

The Central Experimental Farm played an important role in the early work of the Ottawa 

Improvement Commission. The Dominion Arboretum, which pre-dated the commission by a 

decade, served not only as the western anchor of the commission’s proposed parkway system, 

but also as a source of botanical knowledge and plant material. Frederick Todd, consulting for 

the commission and a former employee of the influential American Olmstead Brothers landscape 

architecture firm, envisioned the Farm as, in part, a large park in the south of the city. He also 

foresaw it as an important connection point for his proposed Rideau River, Rideau Canal, and 

Victoria Parkways.39 More concerned with aesthetics and urban planning, Todd did not mention 

the Farm’s scientific mission in his report. This oversight is one of the earliest examples of the 

ongoing tension between, on the one hand, scientists at the Central Experimental Farm and, on 

the other, federal and municipal planning authorities who often overlook the Farm’s scientific 

value when making plans that concern its future.  

In an article highlighting the strides taken by the commission during its first decade, the 

Ottawa Evening Citizen reported that William Saunders provided upwards of 25,000 trees and 
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shrubs for the commission’s driveways and parks in 1900 alone.40 Based on the Farm’s 

experience in designing and installing ornamental grounds at the Arboretum and in the 

Ornamental Gardens, Saunders worked closely with the commission’s engineer, Robert Surtees, 

to ensure proper care was taken with these plants.41 Ultimately, he was asked to oversee the 

planting of these trees and shrubs for the commission.42 In 1901, horticulturist William Macoun 

reported that a portion of the Arboretum was dedicated to a nursery for “the trees and shrubs 

which are to be used by the Ottawa Improvement Commission for beautifying the city of 

Ottawa.”43 This marked the beginning of Macoun’s long history working with successive federal 

commissions—becoming a commissioner on the Ottawa Improvement Commission and its 

successor the Federal District Commission from 1920 until his death in 1933, formalizing the 

partnership begun by Saunders and Surtees in 1900.44 Although a newspaper article noted that 

Macoun’s role as a commissioner came not from his work at the Farm but rather by virtue of his 

role on the Ottawa Horticultural Society,45 Experimental Farm Service’s new director E.S. 
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Archibald expected his appointment to keep open lines of communication between the Farm and 

Federal District Commission.46 

Even before being listed as an important public park to the south of the city of Ottawa in 

the Todd report, the Farm and the Arboretum, in particular, played important roles in the 

recreation of locals and tourists. In line with Victorian ideals on how beautiful landscapes could 

improve the moral character of those who spent time in them, James Fletcher believed that the 

Arboretum could be “an efficient instrument for refining the taste, increasing their knowledge 

[sic] and augmenting in a very high degree the amount of rational and elevating pleasure 

available” to the working classes of Ottawa.47 The landscape itself was improved by the presence 

and activities of the highest members of Ottawa society. As noted above, the Countess of 

Aberdeen supported Laurier in his initial efforts to establish the Ottawa Improvement 

Commission. This vice regal support continued with subsequent governors general, both at the 

commission and the Farm. The 1912 Guide to the Experimental Farms notes the beauty of the 

Arboretum and how the scenic lookout “has been enhanced by the kindness of H.R.H. The 

Duchess of Connaught in planting here a memorial tree.”48 

Alongside providing an aesthetic landscape that would be improved by the presence of 

the upper classes while improving the character of the working classes,49 the Arboretum was also 

a site of education. Writing in his diary at the end of the 1920s, local public school teacher James 
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Walton Groves recounts taking his grade school students to the Arboretum along with another 

teacher. Groves himself, after obtaining advanced degrees from Queen’s University and the 

University of Toronto, would have a long career as a mycologist in the Farm’s botany division 

with his office in the Arboretum from the late 1930s until his death in 1970.50 Alongside his 

formal research on fungi, Groves was a keen observer of the world around him and took careful 

notes on the birds he saw from his desk and during his lunch hours. This echoed earlier 

observations by William Macoun who noted the steady increase in the numbers and varieties of 

birds found in Ottawa after the planting of the Arboretum and forest belts in a report to the 

Ottawa Naturalist. 

The Arboretum and its trees highlight the complex relationship between what planning 

historian David Gordon terms “town and crown” in Ottawa.51 On the one hand, the Arboretum’s 

trees were an important part of a number of dominion projects: they were under close 

observation to determine their hardiness in the context of the colonization of the prairies at the 

just as they provided the living plant material for official attempts to beautify the capital. At the 

same time, the Arboretum was an important park for locals and was used for both informal and 

formal visits. The overlay of scientific research, official beautification, and vernacular recreation 

highlights the complex web of local and national concerns at play across the wider landscapes of 

the Farm. Scientific research of national significance and recreational landscapes of local 

importance occur not just alongside one another but in the bodies of the very same plants. 

3.4 The Forestry Belts: Forestry and Sustainability 

As mentioned above, the Arboretum was not the only treed landscape at the Central 

Experimental Farm. I now move from the Farm’s eastern edge to its northern and western 
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borders to examine the forest belts, sometimes also referred to as the forest plantations. Forestry 

research at the Central Experimental Farm began in 1888 when the first plantations along the 

Farm’s northern and western boundaries were made under the leadership of Director William 

Saunders. The next year William Macoun, who was then working as a labourer in the botany 

division, was promoted to be Saunders’s assistant and given charge over these belts as the 

Foreman of Forestry. Over the next two decades, Macoun would take careful account of the 

growth of individual trees as well as the different forestry rotations established to assess the best 

format for sustainable forestry plantings. 

Where the Arboretum was laid out as an English-styled landscape park, including a mix 

of clusters and individual trees and curving pathways, the forest belts’ appearance reflected a 

more utilitarian style. Writing in 1893, William Saunders listed the main goals of these forest 

belts as, first, “to test by actual experiment…the comparative results in growth and development 

to be had by planting at different distances apart.” Second, he sought to determine whether forest 

trees grew better in “blocks of single species as compared with those planted in mixed clumps 

where they are associated with a number of sorts.” Alongside these two goals, the main 

experiment was “to get all the useful data possible with regard to the more important timber trees 

of economic value so that object lessons in tree growth might be available to any.”52  

As with research undertaken in the Arboretum, forestry research was focused on 

determining the life cycles and growth habits of different trees. Unlike the Arboretum, however, 

the purpose was to test how trees grew together, as forests, rather than individually. Again, this 

was not esoteric but another avenue for dominion economic science. James Fletcher and William 

Saunders were concerned with the deforestation that often accompanied agricultural settlement, 

evident across the established provinces. As agricultural settlement reached its natural 
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geographic limits along the southern fringe of the Canadian Shield, pioneers pushed north on to 

the rockier lands, clearing forests for farms that ultimately failed. At the same time, the 

provincial governments were granting timber leases to companies that were concerned more with 

extracting standing trees as lumber than creating sustainable plantations.53  

That is not to say that the work at the Arboretum and in the forest belts were unrelated: 

they were, in fact, closely related, especially after Macoun was appointed curator of the 

Arboretum in 1896 and later, in 1898, to head the horticulture division. It was possible to apply 

the lessons of the Arboretum to pick which species were to be assessed together in the forest 

belts. Having a sense of the hardiness of particular trees provided guidance on which trees to 

plant in the forest plantations. Knowledge also flowed the other way: as in some parts of the 

plantations different trees were planted in ‘mixed clumps,’ Macoun could test if faster growing 

hardy species were able to provide shelter to more tender trees planted in their wind shadow. 

This was useful knowledge for reforestation in the east and for the creation of shelter belts for 

the prairies, as well as for attempts to expand the fruit growing regions of the country discussed 

in more detail below.  

Just as with the co-operative cereal experiments, to which farmers could petition to 

receive free seed of novel varieties for testing in exchange for reports on how well they fared 

during the growing season, which is discussed further in Chapter 5, William Saunders instituted 

a system of free tree distribution. This program sought to alter the climate and landscape of the 

prairies. In his 1890 annual report, Saunders provided a list of hardy trees distributed for further 

testing and noted that "by the free use of the trees and shrubs named effective shelter belts and 

forest clumps can in a few years be produced on the North-West plains, which will help to break 
																																																																				
53 For a detailed examination of how these dual tragedies unfolded in the Trent Watershed in 
Central Ontario see: C.D. Howe and J.H. White, Trent Watershed Survey, a Reconnaissance 
(Toronto: Bryant Press, 1913). 
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the force of the winds and give a home-like beauty to the bare prairie."54 Although Saunders 

hoped results could be produced “in a few years,” the testing and distribution of trees was limited 

by the length of time it took for the trees themselves to be propagated, distributed, planted, and 

grown. In other words, more time was required to ultimately determine if this was possible. 

The goal to re-create the ‘home-like beauty’ of European and eastern Canadian pastoral 

landscapes on ‘the bare prairies’ played a key role in the Canadian colonial project and was 

based on the idealization of landscapes found in the agricultural areas of Eastern Canada and 

Europe. In her history of visions of Toronto’s Don River Valley, Jennifer Bonnell notes the 

powerful influence exerted by government figures, including Lieutenant Governor John Graves 

Simcoe, in defining what the new colony of Upper Canada should look like, based on English 

rural idylls. This imaginative control moved westward in the nineteenth century as the frontier of 

Euro-Canadian settlement expanded. Trees were employed as tools to remake landscapes 

through scientific plantings by distributed Euro-Canadian actors across the prairies and directed 

by scientists at the Central Experimental Farm in an attempt to make the imagined desert of the 

Palliser Triangle bloom.  

Throughout the early 1890s, parcels of tree seeds were distributed from Ottawa. These 

were often over-subscribed, and seed was provided on a first-come first-served basis. Writing in 

1890, horticulturist John Craig listed the seed made available in his annual report. Included in 

each package were: ten white ash, ten green ash, twenty-five box elder (also known as Manitoba 

maple), five soft maple, two hard maple, twenty white elm, two honey locust, five black walnut, 

two black locust, five Russian mulberry, five cottonwood, three linden, one black wild cherry, 

one Kentucky coffee tree, one red cedar, one Russian olive, and two butternut. Alongside the 

trees were instructions to ensure, as much as possible, the success of the plantations. This 
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included details on soil preparation and spacing between each tree. Craig also recommended 

planting corn the year before and leaving their stalks standing after harvest to protect the saplings 

from winds during their first summer and winter. As with the co-operative grain experiments, 

farmers were “expected to take such notes during the growing period as will enable you to make 

a report at the close of the season on the behaviour of each variety, giving soil and exposure.” He 

continued: “Reports will be expected, whether favourable or unfavourable."55 

This is another example of how scientific landscapes on the Farm at Ottawa worked to 

influence landscapes of settlement across the country. After determining the bounds of hardiness 

and planting methods, trees were distributed across the country with detailed planting 

instructions and a requirement to report back to the centre. This was an important part of the 

early experimental farm program and has parallels not only in the cereal division but also in the 

analyses of water and soil performed by the chemistry division; the examination of weed and 

insect specimens by, first, James Fletcher and later Hans Güssow and Charles Gordon Hewitt in 

botany and entomology; and in the more formalized milk and egg account books provided by the 

poultry and animal husbandry divisions. The climate and soils at the Central Experimental Farm 

could only act as proxies for those found elsewhere. The centralization of knowledge about the 

conditions of farming in Ottawa was a necessary part of the research project, in order to test 

hypothesis across the widest possible geographies. These distributed tests went hand-in-hand 

with the decentralization of landscape formation based on the plants and publications sent from 

Ottawa. This multidirectional exchange underscores the materiality of the entire experimental 

farm project and links it directly with the expansion of agricultural settlement into new regions 

and supporting economies where agriculture was already established. 

																																																																				
55 John Craig, “Report of the Horticulturist,” in Experimental Farms Reports for 1890, 90–91. 
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By the late 1890s, William Saunders was making a set of recommendations regarding the 

source and use of forest trees. The most important piece of advice was that saplings fared better 

when obtained from trees close to where they were to be planted. This was not a surprise to 

Saunders and Macoun. Various European imperial governments had established series of 

‘acclimatization gardens’ both in the metropoles and across their empires.56 In his report 

recommending the creation of a series of experimental stations in Canada, William Saunders 

pointed out that, with particular references to botanic gardens, “Canada is, indeed, the only 

important British colony where such an instructive institution is wanting.”57 In 1887, after 

receiving the first shipment of seeds from Kew, he replied to Director William Thistelton-Dyer 

that “Canada will not much longer be a clank” in the economic botany research of empire.58 The 

lessons of Kew and other acclimatization gardens was one reason for having a series of 

experimental stations and after testing demonstrated the strength of the relationship between 

where the parent tree grew to the hardiness of its children, the Indian Head Experimental Farm in 

Saskatchewan established a tree nursery precisely to grow trees for the prairies. 

It is easy to overlook the work pursued at the Central Experimental Farm in support of 

existing agricultural communities as much of the early and most celebrated research at the Farm 

was focused on the newly opened colonial frontiers of the western prairies. While the forest belts 

were also planted with the west in mind, they were also an example of research focused on what 

Saunders called “the established provinces” of Ontario, Quebec, New Brunswick and Nova 

Scotia. Alongside its national role, the Farm at Ottawa was also tasked with serving the 

																																																																				
56 Thomas R. Dunlap, “Remaking the Land: The Acclimatization Movement and Anglo Ideas of 
Nature,” Journal of World History 8.2 (1997): 303–319. 
57 Saunders, “Report on Agricultural Colleges and Experimental Stations,” 275. 
58 Correspondence William Saunders to William Thistelton-Dyer, November 29, 1886, MR/615 
Canada Cultural Products 1862-1909, Folio 327, Royal Botanic Gardens Kew Archives, 
Richmond, United Kingdom [hereafter 'RBGKA']. 
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provinces of Ontario and Quebec—although it was acknowledged that these provinces were 

already well covered by provincially operated agricultural colleges. It was also particularly 

relevant in Ottawa. As noted above, in the late nineteenth- and early twentieth-centuries Ottawa 

was a lumber town. The economic power of E.B. Eddy and J.R. Booth resulted in deforestation 

not only in the vicinity of Ottawa but also along the Rideau, Gatineau, and Ottawa Rivers.59 

Determining the best methods for replanting these forests, then, provided a direct local 

application for the research in the forest belts. It is not clear if the lessons learned in the forest 

belts were applied locally, and records of forestry research become less detailed after Macoun 

began his series of promotions first to the curatorship of the Arboretum in 1896 and then to the 

head of the horticulture division in 1898. However, the location of the shelterbelts along, 

particularly, the western border of the Farm allowed them to act as a functioning shelterbelt for 

much of the Farm against the prevailing winds of eastern Ontario, demonstrating their benefit to 

visiting farmers. The role of the Central Experimental Farm in both national and regional 

agricultural economies neatly overlapped in its treed landscapes. 

3.5 The Russian Orchard: Taste and Breeding 

The Russian Orchard was the short-hand title used by scientists at the Central 

Experimental Farm to refer to a 23-acre section of the land dedicated to horticultural research. 

Apples were the main focus in the orchard but other large fruits were also grown in this area. 

Apples were long known to be hardy in eastern Canada, and the famous McIntosh apple was 

originally discovered by a farmer in eastern Ontario among wild crosses on the road in front of 

his farm. Although many of the common varieties of apples were either traditional or similarly 
																																																																				
59 Ironically, the only old growth forest in the Ottawa Valley is on the estate of Daniel 
McLachlin, a former lumber baron, at Gillies Grove in Arnprior. See: Parks Canada, “Gillies 
Grove and House National Historic Site,” Canada’s Historic Places, online: 
http://www.historicplaces.ca/en/rep-reg/place-lieu.aspx?id=4213 (last accessed 30 October 
2017). 
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‘found’60 at the Central Experimental Farm, scientists took a keen interest in developing new 

varieties both for local orchards, and also for prairie farms and for the international fruit market. 

This section examines these efforts by focusing on the three main goals of this research: 

appetites, aesthetics, and advertising. 

These themes cannot be readily disentangled from one another and the research program 

was multifaceted. It is worth taking a moment to identify the key features of each goal. Appetite 

is, perhaps, the most obvious. The development of new fruit varieties was meant to help 

supplement the diets of new settlers not only but especially in newly colonized districts, on the 

prairies and elsewhere, where access to national and international trade and, particularly, the 

market gardens that circled many established cities in the east, was limited. William Saunders 

argued that if settlers were able to grow more varied foods for themselves they were more likely 

to stay on their farms through the difficult earlier years, thereby helping to ensure the success of 

the expanding settler colonial project. 

By the same token, and as noted above, trees were held to be aesthetically pleasing and 

an important part of creating home-like landscapes in newly opened regions, especially those 

with few existing trees. The creation of ‘home-like landscapes’ required an explicit reordering of 

ecological communities and the relationship between humans and different plant and animal 

species. European and Euro-Canadian eyes initially saw the west as a bleak, if magnificent, 

landscape that was foreign to their home districts. By providing trees, scientists at the Central 

Experimental Farm were not only helping to create shelter belts that would alter the climate in 

support of European foods crops, but also helping farmers creating a sense of home in unfamiliar 

																																																																				
60 Famously, the McIntosh apple tree was found by John McIntosh of Dundas County, Upper 
Canada, growing wild along a fence. See: Robert L. Fraser, “McINTOSH, John,” Dictionary of 
Canadian Biography (Toronto: University of Toronto and Université Laval, 1988), online: 
http://www.biographi.ca/en/bio.php?id_nbr=3546 (last accessed 30 October 2017). 
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places. In addition to softening the lines of the landscape, fruit trees were considered beautiful 

throughout the year as they went through an annual cycle of leafing, flowering, fruiting, and 

abscising.61 Fruit trees offered a regularity of seasonal change and very literally helped white 

farm families lay roots in new territories. These trees acted as a powerful embodiment of the 

metaphors used to make unfamiliar landscapes become home. Tree planting, as William 

Saunders put it, was essential frontier work for the growing Canadian state. 62 

Michael Pollan’s discussion of the historical Johnny Appleseed is illustrative. Describing 

the effect of John Chapman’s efforts to spread apples across the old American northwest in the 

early nineteenth century, Pollan states: “pioneers like him helped domesticate the frontier by 

seeding it with Old World plants…without them the American wilderness might never have 

become a home.”63 Of course, despite the flow of European settlers into the Ohio country, that 

territory was already a home to Indigenous nations and civilizations. Settler colonialism was a 

double-barrelled process. On one hand, land was cleared of pre-existing human and ecological 

communities, utilizing settler colonialism’s “logics of elimination,”64 in order to be replaced, on 

the other, by new social and ecological orders. European plants, such as apples, helped to create 

a sense of familiarity in unfamiliar lands, but also stand as representatives of these new orders. It 

is no surprise that almost a century after Chapman famously planted his trees across the original 

American northwest, the Canadian government, through the Experimental Farm Branch, 

undertook the decades long effort to develop hardy crab apples for the Canadian north-west. This 

also underscores the role of government in supporting settlement, both directly through the 

																																																																				
61	Abscising is the technical term for when trees drops their leaves and fruit.	
62 W. Saunders ,Appendix to the Journals of the House of Commons 1890, A5-30. 
63 Michael Pollan, The Botany of Desire: A Plant’s-Eye View of the World, (London: 
Bloomsbury Publishing, 2002), 5. 
64 P. Wolfe, “Settler Colonialism and the Elimination of the Native.” 
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provision of land grants and indirectly through the scientific enterprise of the Experimental Farm 

Service. 

In this sense, fruit trees also operated as advertising for the Canadian state and played a 

role in attracting potential settlers. Writing in 1897, Saunders stated that “fruit trees are generally 

taken by strangers and visitors as an indication of the character of the climate prevailing in the 

district.”65 Canada’s reputation as a cold northern country, evocatively described by Voltaire as 

“quelques arpents de neige,” alongside John Palliser’s description of the prairies as a vast desert, 

threatened to divert settlers to the United States and the other British settler colonies in South 

Africa, Australia, and New Zealand. To use fruit as advertising, it was not enough to simply 

acclimatize existing and breed new varieties of fruit that would thrive in Canada; the fruit itself 

had to be shown to potential settlers at home in Europe and the United States.  

William Saunders was well positioned to act as an agricultural ambassador for Canada, 

and the five original experimental farms were prominently featured on government posters 

advertising free land in Canada (see Figure 3.2). Saunders was also in charge of the Canadian 

agricultural section for a number of the great international exhibitions of the late nineteenth- and 

early twentieth-centuries, including the 1893 World Columbian Exposition at Chicago, the 1900 

Paris Exposition Universelle, and the 1901 Glasgow International Exhibition. Canadian produce 

from the experimental farms featured prominently in the Canadian displays, and he went as far as 

transplanting trees, including fruit trees, to large pots to show them at the exhibitions. This not 

only underscore the bounty and quality of Canadian produce but also served as a visual reminder 

that Canada could, in fact, grow “tender” fruits, including apples. 

																																																																				
65 J. Fletcher and W. Saunders, The Dominion Central Experimental Farm (Ottawa: Ottawa 
Daily Citizen, 1897), 9. 
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Figure 3.2: Free Farms for the Million: the experimental farms featured prominently in 
immigration advertisements in the 1890s. Department of the Interior, Free Farms for the Million, 
c 1893, RG15, Volume 683, File 358, LAC. Various versions of this poster exists, each with a 
different shipping line stamped at the bottom. 
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Certain fruit were highlighted in the exhibitions. The display of apples instead of 

Indigenous fruit, such as Saskatoon berries, was not a neutral choice. Catriona Sandilands has 

argued that supporting the growth and expansion of certain plants in favour of others is a 

political act rife with racial and cultural politics.66 This is not to suggest that native plants were 

not investigated at the Canadian experimental farms: they were. As examined in Chapter 5, 

botanist Faith Fyles undertook a decades-long research program into manoomin/wild rice, albeit 

for ornamental purposes. The focus on apples, pears, and other European fruits at the 

international expositions is indicative of how European food stuffs were used to advertise to 

potential European settlers as well as European merchants. The fruits served as proxies of not 

only climate, but also the new racial order on the Canadian prairies. 

The expositions provided advertising in another way. Just as they were showing potential 

settlers that Canada wasn’t necessarily as cold as it was made out to be, it also provided the 

government an opportunity to show European and American consumers the quality of Canadian 

produce and help to open new markets for Canadian farmers. In the years following the 1901 

Glasgow World Exposition, for example, Saunders and Macoun undertook an ambitious research 

project to study the reception and profitability of exporting Canadian fruit and vegetables to 

Europe. For five years, Glasgow served as the main test port with annual shipments of apples 

and, later, tomatoes being sent from the Central Experimental Farm by way of Montreal. Belfast, 

Dublin, and Liverpool also received shipments during certain years. In Glasgow, a local fruit 

merchant, Thomas Russell, received and sold the fruit on behalf of the Canadian government. 

Russell’s letters and financial accounts, published in Macoun’s annual reports, provided both 

qualitative and quantitative evidence of the reception of Canadian produce in Glasgow.  
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The purpose of these shipments was to test whether it was economically feasible to 

export apples to the United Kingdom and to compare the results with other better known 

markets. Macoun selected the fruit and ensured it was securely packed to ensure that it arrived in 

the best possible conditions. As with other aspects of the Farm’s work, a number of different 

techniques were tested in parallel, largely by trial and error, to obtain the data necessary to 

authoritatively determine which method was best. Alongside the horticulture division, both the 

animal husbandry and poultry divisions attempted to open British markets to their products with 

variable success. All three divisions would provide advice to farmers on the best way to prepare 

their plants and animals for export and, importantly, whether it made economic sense to do so. 

Macoun’s apple shipments proved successful. To demonstrate this, he provided detailed 

accounts of the experiments in his annual reports including not just the price that the apples 

received on the Glasgow market but also qualitative reports from a number of agents. Russell 

himself provided an account of how the apples looked after the voyage as well as their general 

reception. Macoun supplemented Russell’s correspondence with letters written by government 

and Canadian Pacific Railway agents working in Glasgow. Russell was impressed with the 

quality and condition of the Canadian apples upon their arrival in Scotland. Writing after 

receiving the 1907 shipment, he declared that “we really must congratulate you on the manner in 

which the consignments of apples you have sent us this season have been packed, and they have 

landed here in perfect condition, and have given entire satisfaction to the purchasers.”67 These 

shipments served the dual purpose of showing off the quality of Canadian fruit to the British 

public and merchants and of demonstrating to Canadian producers the economic feasibility of 

such shipments. 
																																																																				
67 Thomas Russell in W.T. Macoun, “Report of the Horticulturist,” in W. Saunders, ed, 
Experimental Farms Reports for the Year Ending March 31, 1908 (Ottawa: S.E. Dawson, 1908), 
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While the apple shipments proved to be successful, the attempted transport of tomatoes 

oversees proved to be a disaster. Tomatoes are fragile and have a short shelf-life, which made 

preparing them for shipment over long distances particularly difficult. Nonetheless, on the heels 

of three years of successful apple shipments to Glasgow, Macoun included tomatoes in his 

manifest to Russell in 1907. James Findlay, the Canadian government agent in Glasgow, 

observed Russell’s attempt to sell the tomatoes and reported that “I called round on Mr. Thos. 

Russell’s sale and watched him endeavour to execute a sale, but it appeared to be unsuccessful 

while I was there.”68 Russell’s own account of their condition is illustrative of the challenges 

faced in shipping fruit and vegetable overseas during the early twentieth century. Not only did 

the fruit, picked in a green state, ripen unevenly, but they arrived in such a state that Russell 

decided “you will see that there is really no demand for them in this market” and Canadian 

tomatoes could not stand up to competition from locally sourced products.69 

Simply put: there was no market in Glasgow for Canadian tomatoes. Macoun 

discontinued tomato shipments after the first attempt. Agriculturist J.H. Grisdale would make 

similar conclusions after failing to create a market for Canadian beef in the British market, in 

part because it proved impossible to have live cattle arrive after a trans-Atlantic crossing in a 

state that British inspectors and merchants deemed appropriate, and there was no market for 

foreign dressed beef. After observing both failed and successful attempts to open British markets 

to Canadian produce, Macoun became keenly aware of the importance of the reputational politics 

of dominion scientific agriculture. Good research was essential, but so was ensuring that possible 

customers thought the best of Canadian products. Where tomatoes and beef provided the 
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negative lesson, apples could be used to advertise the fertility and climate of Canada, not just at 

world’s fairs but also in the markets of Europe. 

The apple shipments also represent one way in which the three themes of appetite, 

aesthetics, and advertising entwined by providing attractive food to foreign markets. A second 

important research project, initiated by William Saunders and continued by William Macoun, 

brought these themes to the Canadian prairies: breeding hardy crab apples for the Canadian 

prairies. Just as the relatively harsh climate of the prairies led Farm scientists to promote the 

growth of the shelterbelts, they quickly realized that it was too cold for most existing apple trees 

to survive. As a result, a breeding program was set up to create new kinds of hardy apples. The 

key piece of this puzzle was the Siberian crab apple (Pyrus/Malus baccata), which gave the 

Russian Orchard its nickname.70  

The creation of new commercial apple varieties was a generational task. Macoun was 

quick to note in his annual reports, bulletins, and speeches that it could take as long as forty years 

to go from the initial cross to seeing a new variety in the grocery stores. This long time frame 

was in part reliant on the life cycles and reproductive processes of apple trees. Where annual 

cereals such as wheat reproduced every year, perennial plants such as trees can take years to 

reach maturity. Further, as with wheat, every apple seed represents a unique combination of the 

genes from the two varieties crossed. Every new generation carried with it the potential for 

almost countless new varieties of apples, and each new variety took approximately five years to 

produce its first apples, and then another at least five years to re-cross to obtain the third, 

potentially marketable, generation of trees. 

																																																																				
70 Both Pyrus, or pear, and Malus, apple, are used as the genus for the tree in Experimental Farm 
documents, with a general trend for earlier reports using the former while later publications and 
notes used the latter. Interesting, the Farm’s 50th anniversary publication uses both 
interchangeably. See: Fifty Years of Progress. 
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The act of crossbreeding was similar to that performed on other plants including cereals. 

In the spring, pollen was removed from one tree and carefully applied to the flowers of another. 

The flowers were then carefully bagged and tied off to keep wild pollinators out. Nets were 

sometimes hung over a row of trees to provide additional protection against accidental 

pollination. The fruit was then carefully collected and the seeds removed and planted. In a 

lecture delivered to school children at the Victoria Memorial Museum (today’s Canadian 

Museum of Nature) in Ottawa, Macoun explained that while an apple is the same as the mother 

tree, “every seed in an apple which grows produced a different variety,” that is each seed in each 

apple was a unique combination of genes.71 This had the potential to lead to a large number of 

crosses being grown at any given time—for example in a draft 1911 article on the characteristics 

of McIntosh seedlings, Macoun stated that since 1903 he had produced 997 new cross breed 

varieties of apples at Ottawa.72 Crosses were carefully controlled through a numbering system 

and by denoting the parental stock. Only those that showed promise were given names. 

The ability to graft apple trees provided one point of contrast between cereal and apple 

breeding. One of the challenges in producing a new variety of wheat was limiting the presence of 

sports, or genetic regressions, among a homogenous population from which the next generation 

would be planted year after year. The relatively short reproductive cycles of these annuals make 

it easier to produce stable seed stocks. Apples, on the other hand, take years to produce a new 

generation. Fortunately, apples can be cloned from cuttings, producing a genetically identical 

tree from part of a living one. Cuttings can further be grafted to existing trees of different 

varieties allowing the rootstock of one tree to have branches from another. As a result, the quest 

																																																																				
71 W.T. Macoun, “How We Make a New Apple” (Victoria Memorial Museum, February 27, 
1926), RG17, Volume 4300, 'Articles by W.T. Macoun 1926,' LAC. 
72 W.T. Macoun, “Characteristics of McIntosh Apple Seedlings” (Unpublished article, 1911), 
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for hardy apples had two paths: one, by breeding hardy apples and, two, by determining which 

more tender, yet better tasting, varieties could be grafted on which hardier, but less appealing, 

varieties’ roots. 

Both lines of research were undertaken in the Russian Orchard at the Central 

Experimental Farm. As noted above, this research relied heavily on the Siberian crabapple, 

Pyrus/Malus baccatta. William Saunders received the first Siberian crab apple tree from the 

Imperial Botanic Gardens at St. Petersburg in Russia, along with the information that it may 

prove hardy in Canada as its native range stretched north of Lake Baikal in Siberia.73 This tree 

was planted on the ceremonial lawn at the Farm and it, and its descendants, were central to the 

creation of fruit trees that could survive on the Canadian prairie (see Figure 3.3).  

While handsome in their “unimproved form,” Siberian crab apple trees produced small 

berries that tasted astringent and only edible if cooked into a jam with ample sugar.74 Saplings 

were sent alongside those of tastier varieties to the experimental farms at Brandon and Indian 

Head to determine if the trees could survive conditions on the prairies. In 1896, William 

Saunders reported that “after seven years of persistent trial, including tests of about three 

hundred of the most promising varieties [of traditional apple trees], and of several thousand trees 

in all, not a tree remains from which there is any reasonable hope of obtaining fruit." He 

continued: "There is, however, one variety of crab, a very hardy sort from Siberia, known as the 

berried pyrus, Pyrus baccata which has endured the climate for the past five years without 

injury, starting each  
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Figure 3.3: Photograph of the original Siberian crab apple tree. Source: Fifty Years of Progress, 
21. 

 

spring from the terminal buds, both at Brandon and Indian Head." 75 These observations 

demonstrated the hardiness of the Siberian crab apple and set the stage for the first of a series of 

crosses with traditional apples in hopes of improving the size and taste of the crab apples. These 

newly created varieties formed the core of the Russian Orchard at Ottawa. 

William Saunders, who was an amateur orchard keeper before his appointment to head 

the experimental farms, began the work in the 1890s before passing it on to William Macoun in 

1898. Despite the formal transfer, Saunders remained involved in the research, and his last 

publication as director of the Experimental Farms, with its dedication written just days before his 

retirement on April 1st, 1911, was on the progress of apple breeding for the Canadian north-
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west.76 For the next twenty years, Macoun continued his quest to find, or create, prairie-hardy 

apple trees. One by-product of these efforts was expanding the number of late-fruiting varieties 

hardy at Ottawa. In a draft history of horticultural research at the Central Experimental Farm 

included in one of Macoun’s scrapbooks, he wrote that before the establishment of the Farm in 

1886 there were only three hardy varieties of apples that fruited later than the McIntosh. Through 

the collecting and breeding efforts of Macoun and his predecessors, by 1925 eastern Ontario 

farmers could choose from almost three hundred varieties.77  

By 1936, three years after Macoun’s death, his successor M.B. Davis reported that a third 

round of back-crosses descended from the original Pyrus had produced a fourth generation of 

trees that finally exhibited both the hardiness of the Siberian crab apples and the size and flavour 

of the so-called tasty varieties, such as McIntosh or Northern Spy, or over forty years after the 

original crosses were made.78 The development of prairie-hardy apples, which were also suitable 

to the colder regions of Ontario and Quebec including Ottawa, was truly a generational task. 

Neither of the two scientists in charge, William Saunders and William Macoun, lived long 

enough to see their project come to fruition. The development of hardy apples serves as an 

important example of long term scientific research in the development and support of 

agricultural settlement and economies on the prairies.  

3.6 Conclusion 

These brief vignettes illustrate the role of trees and treed landscapes in dominion 

scientific agriculture practised in the late nineteenth- and early twentieth-centuries at the Central 

Experimental Farm to support growing settler communities, not only in the established provinces 
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No. 68 (Ottawa : Deptartment of Agriculture, 1911). 
77 W.T. Macoun, “History of the Horticultural Division,” 1925, RG17, Volume 4299, File 
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but also across the western prairies. Trees played an important role in settlement histories, either 

as an obstacle in forested landscapes or as a necessity on the western prairies. Both forestation 

and re-forestation were pressing issues in the late nineteenth- and early twentieth-centuries. 

Experiments at the Farm included testing the hardiness of trees from around the world, 

determining the best combination and spacing of forest trees, and working to develop new 

varieties of hardy fruit trees where existing trees did not already exist. This work shaped 

landscapes both in Ottawa as part of local beautification projects and across the country where 

trees were enlisted in the essential frontier work of colonization. In order to determine which 

species to propagate, individual trees were studied in the Dominion Arboretum, the forest belts, 

and the Russian Orchard at the Central Experimental Farm in Ottawa. Ultimately, in order to 

create new forests and imported senses of ‘home,’ knowledge of individual trees was essential.  
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4. Crowning the “Feathered Aristocracy of the Farmyard”: Poultry science, 1888-1927. 
 
There were many who wondered just why a Congress concerning even the feathered 
aristocracy of the farmyard and fancier could arouse such popular interest and grip the 
imagination of so many as nothing else of a similar nature would do…Why then this 
great and growing interest in poultry through the civilized world? Why all this homage to 
the humble hen? 1 
 

4.1 Introduction 

The founding principle of the Central Experimental Farm was to support Canadian 

farmers by applying dominion scientific agriculture to the practical problems of agriculture: this 

involved the care of plants (such as trees) but also of animals. In 1888, two years after the Farm’s 

establishment, retired journalist and amateur poultryman A.G. Gilbert was hired as the 

Husbandman in charge of the new Poultry Division. Gilbert was tasked with investigating 

problems concerning winter laying, egg preservation, and the proper housing of chickens.2 Over 

the next twenty-five years Gilbert worked to raise the humble chicken from obscurity in an 

attempt to truly crown the oft-derided “feathered aristocracy of the farmyard.”3 After Gilbert’s 

death in 1913, F.C. Elford was promoted to the newly created position of Dominion Poultry 

Husbandman and given control over a national poultry research program conducted on 

experimental farms and stations in every province, a position he held until his own retirement in 

1937. In 1927 Elford would bring the Third World’s Poultry Congress to Ottawa under viceregal 

patronage and with the Prince of Wales, the future Edward VIII, and both the Canadian and 

British prime ministers, William Lyon Mackenzie King and Stanley Baldwin, in attendance. This 

congress was the largest international conference held in Canada at that time and was framed by 

																																																																				
1 W.R. Motherwell in World’s Poultry Congress and Exhibition, Report of the Proceedings of the 
World’s Poultry Congress, Ottawa, Canada: July 27 to August 4, Nineteen Hundred and Twenty 
Seven, (Ottawa: The Mortimer Company, 1928): 1. 
2 W. Saunders, Experimental Farms Reports for 1888 (Ottawa: Brown Chamberlin, 1889), 17. 
3 W.R. Motherwell in Report of the Proceedings of the World’s Poultry Congress, 1. 
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attendees as an important contributor to peaceful relationships between former belligerents 

during the interwar period.4 

This chapter uses the work of the Poultry Division as a lens to explore the spaces and 

cultures of science at the Central Experimental Farm. Although among the humblest divisions of 

the wider Experimental Farm Service, the diversity of work in the Poultry Division highlights 

key trends in the early history of the Farm. Research into animal behaviour, the 

professionalization of agriculture and agricultural science, the extension of the state through 

science, and the importance of national and international partnerships formed a key part of the 

division’s work. Through an examination of these trends, with a focus on chicken behaviour and 

poultry business practices, I argue that the early work of the Poultry Division provides an 

important lens for understanding the place of dominion scientific agriculture in the development 

of the young Canadian state and its agricultural economies.  

It is easy to overstate the importance of chickens and other birds at the Central 

Experimental Farm. Although this chapter is dedicated to poultry science, in histories of the 

Farm, attention is most often given to the importance of developing new cereal varieties, the 

most famous of which was Marquis wheat, a hybrid variety that accounted for over 80% of 

prairie wheat production by 1917, and will be discussed in Chapter 5.5 In early twentieth century 

Canadian agriculture and dominion scientific agriculture, wheat truly was king. Even within the 

divisions focused on animal husbandry at the Farm, a hierarchy existed with large mammals like 

cows and horses at the top, followed by sheep and pigs, with the birds and the bees forming the 

																																																																				
4 Report of the Proceedings of the World’s Poultry Congress, 4. Originally scheduled for 1916 
but post-poned at the outbreak of the First World War, the First World’s Poultry Congress was 
held in The Hague in 1921, followed by the second in Barcelona in 1924. Initially held 
triennially, but since 1954 the World’s Poultry Congresses have been held every fourth year. 
5 A.H. Reginald Buller, Essays on Wheat (New York: Macmillan, 1919), 243; Symko, “From a 
Single Seed”; J.W. Morrison, “Marquis Wheat.” 
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bottom rung. Indeed, before the ascension of F.C. Elford as Dominion Poultry Husbandman in 

1913, the Poultry Division was properly known as “the Poultry Department,” a subordinate unit 

in the organization of the Farm overseen not by a “Chief” but a “Manager.”6 Nonetheless, it is 

just as easy to understate the work of the Poultry Division by reinforcing the opinions and 

hierarchies of Gilbert’s contemporaries. As Rob Shields has argued, “marginal places…are not 

necessarily on the geographical peripheries but, first and foremost, they have been placed on the 

periphery of cultural systems of space in which places are ranked relative to each other.”7 As 

such, the processes of modernity can often be best understood from the margins. In the context of 

the Experimental Farm Service, the Poultry Division is precisely such a margin. 

Initially only the Agriculture Division and Poultry Division examined animals from a 

husbandry point of view—the Entomology and Botany Division under James Fletcher focused 

on controlling insect threats to agriculture.8 The Agriculture Division was split into Animal 

Husbandry and Field Husbandry in 1912. The Bee Division was formed from work undertaken 

varyingly under the auspices of the Director’s Office and Entomology Division when the latter 

left the Experimental Farm Service in 1914. In this milieu, the Poultry Division represents a 

small window into the world of experimental agriculture that can be obscured by focusing on 

physically larger and more charismatic mammals or more prestigious plants. These divisions all 

pursued research that examined a diverse array of agricultural practices: breeding and 

registration; architecture and housing; animal health and disease; feeding; behaviour; food 

production (of milk, eggs, or meat) and preservation; marketing; and, business practices. As this 

list suggests, dominion scientific agriculture did not limit itself strictly to the biological sciences 

																																																																				
6 For the purposes of clarity, I refer to the “Poultry Division” throughout this chapter. See: Fifty 
Years of Progress, 90–91. 
7 R. Shields, Places on the Margin, 6. 
8 Castonguay, “Naturalizing Federalism.” 
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and extended to more social scientific studies such as agricultural economics and business 

practices. These were pursued alongside conventional biological research and underscore the 

importance of providing practical solutions through dominion scientific agriculture. In this 

chapter, I explore how the work of Poultry Husbandmen A.G. Gilbert and F.C. Elford 

demonstrated the importance of animal behaviour and the promotion of rational farming and 

business practice throughout the wider Experimental Farm Service.    

The dominance of mammals at the Central Experimental Farm reflects, in part, a 

gendered understanding of what agriculture should be. Chickens were often viewed by landed 

male farmers—the primary targets of the Central Experimental Farm’s outreach efforts—as little 

more than nuisances or the domain of women and children. In her study of chicken-human 

relationships in Africa, Alice Hovorka highlights the importance of investigating human-animal 

intersectionality.9 Relationships between certain groups of humans and certain species of animals 

can underline the workings of power. As discussed further below, Gilbert and Elford tried to find 

a precarious balance between emphasising that ‘even’ women and children could oversee 

chickens while at the same time promoting large-scale poultry rearing, implicitly undertaken by 

men, as an increasingly important part of the agricultural sector. Generally speaking, in the late 

nineteenth- and early twentieth-centuries, chickens were viewed by (adult, male) farmers not as 

part of a farm’s core business, but rather as distractions and potential economic liabilities best 

left to women and children—unless chicken raising was the primary focus of the farm. Even 

more so, through the work of poultry scientists and the feminized bodies of the small birds that 

were the object of their investigations, I expose the underlying disciplinary and gendered 
																																																																				
9 Alice J. Hovorka, “Transspecies Urban Theory: Chickens in an African City,” cultural 
geographies 15.1 (2008): 95-117; Hovorka, “Women/Chickens vs. Men/Cattle: Insights on 
gender-species intersectionality,” Geoforum 43.4 (2012): 875-884; Hovorka, “Feminism and 
animals: exploring interspecies relations through intersectionality, performativity and 
standpoint," Gender Place & Culture 22.1 (2015): 1-19. 
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hierarchies at work in dominion scientific agriculture. Although, as I argued in the introduction 

to this thesis, most Farm divisions focused on recommendations for adult male farmers, the 

Poultry Division’s advice was also directed to urban residents and farm women and children, in 

addition to farm men. Perhaps unsurprisingly, the number of birds in question scales up as 

Gilbert and Elford’s attention move from the urban backyard, to the feminine and juvenile 

barnyard, and eventually the masculine poultry plant. Attention to the spatial and gendered 

hierarchies in poultry research serve to underscore those at work across the Experimental Farm 

Service. 

Margaret Derry, in her recent account of the art and science of chicken breeding,10 

focuses on the development of scientific breeding principles out of what she terms ‘craft 

breeding practice’ in the late nineteenth- and early twentieth-centuries. Derry examines the 

importance of formally-trained scientists in applying Darwinism and later Mendelism to the 

problems of egg and meat production. Her focus on the introduction of scientific principles by 

way of university trained scientists dismisses the important contribution of the whole class of 

talented amateurs that formed the core of early experimental farm researchers in Canada, 

including Gilbert and Elford.11 Derry’s focus on breeding also overlooks research into diverse 

fields such as animal behaviour and the cultural role of chickens in sustaining farm families 

against the pull of migration to growing urban centres. Similarly, existing literature on late 

nineteenth- and early twentieth-centuries poultry science often focuses either on the use of 

chickens to advance the cause of Mendelism against rival theories such as biometry, the breeding 

																																																																				
10 Derry, Art and Science in Breeding: Creating Better Chickens (Toronto: University of Toronto 
Press, 2012). 
11 Elford’s promotion stands in contradistinction to the increased reliance on university trained 
scientists at the Farm at the end of the first decade of the twentieth century, discussed in Chapter 
7, reinforcing the Poultry Division’s place towards the bottom of the Farm’s rapidly 
professionalizing hierarchy. 
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principles used by fanciers, or the origins of modern industrial poultry farming.12 Far from 

simply striving to create and perfect standardized breeds, late nineteenth- and early twentieth-

centuries poultry science paralleled the diverse efforts of other animal divisions, including the 

Animal Husbandry Division and the Bee Division, to bring to bear a plethora of methods for 

improving particular segments of Canadian agriculture. Placed in its larger historical, 

institutional, and cultural context, the Poultry Division’s diverse research agenda underscores the 

importance of a bird’s-eye view of agricultural science in this period. For much of his tenure, 

Gilbert was, in effect, the entire Poultry Division. As a result, he was forced to compete for the 

limited supply of horse teams and temporary day labour for assistance. After taking ill in 1913, 

Gilbert’s assistant Victor Fortier reported that little work had been completed without Gilbert’s 

guiding hand.13 Even more, Gilbert had a rocky relationship with William Saunders, the 

founding director of the Central Experimental Farm. Saunders oversaw both the central farm at 

Ottawa as well as a growing network of stations across the country from 1886 until his 

retirement in 1911. Starting in the 1890s the men clashed over the allocation of resources as well 

as the status of the Poultry Division within the Experimental Farm Service as a whole. 

Symbolically, the Poultry Division’s buildings were geographically isolated from the other 

divisions at the Farm, located close to the Dominion Observatory along Carling Avenue on the 

Farm’s northern border (see Figure 4.1). 

																																																																				
12 For example: Jenny Marie, “For Science, Love and Money,” Social Studies of Science 38.6 
(2008): 919-936; Derry, Art and Science in Breeding; J.E. Horowitz, “Making the Chicken of 
Tomorrow: Reworking Poultry as Commodities and as Creatures, 1945-1990,” in Schrepfer and 
Scranton, eds, Industrializing Organisms, 215-236; Kathy J. Cooke, “From Science to Practice, 
or Practice to Science?: Chickens and Eggs in Raymond Pearl's Agricultural Breeding Research, 
1907-1916,” Isis 88.1 (1997): 62-86. 
13 Victor Fortier in J.H. Grisdale, Experimental Farms Reports for the Year Ending March 31, 
1913, (Ottawa: C.H. Parmelee, 1914) 271. 
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Figure 4.1: The houses and yards of the poultry division were located north of the Farm’s main 
core (verticle lines). The dotted area denotes the site of the post-First World War egg laying 
competitions. 
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In addition, and in contrast to other division chiefs such as James Fletcher, the botanist 

and entomologist, who frequently visited industry associations and branch experimental farms 

across the country, Gilbert was often refused permission to travel. Further, as other divisions 

received more assistants, Gilbert was left alone to manage his increasing workload for most of 

his career and only received a single assistant shortly before he retired in poor health in 1913. In 

1893, Gilbert also noticed that what he saw as mere foremen were receiving both houses on the 

Central Experimental Farm’s grounds and higher pay while he had to rent his own house in the 

city.14 That year, for example, John Fixter, the chief farm foreman, earned $1000 plus a house on 

the farm, while W.H. Hay, the accountant, made $900. Gilbert, the head of a division, only drew 

a $700 salary, the same as assistants in other divisions. Other division heads took home $1400 

annually and all received government houses.15 

As their working relationship soured, Gilbert began currying favour with Saunders’s 

superiors starting with the Deputy Minister of Agriculture John Lowe, and continuing all the way 

up the chain to the Minister of Agriculture and even the Prime Minister. Feeling that the way to a 

man’s heart was through his stomach, Gilbert would hand deliver select eggs to their wives. The 

eggs would be followed up with letters decrying the injustices heaped upon Gilbert and the 

Poultry Division by Saunders. During a flurry of letters to John Lowe in 1893, Gilbert declared 

that “had I the means, I would be out of here ere this. As it is I regret exceedingly that I should 

have to fight to have merit appreciated, while, incompetency and downright dishonesty receive 

generous reward with little or no effort.”16 The animosity was such that despite Gilbert’s 

																																																																				
14 Correspondence A.G. Gilbert to John Lowe, 5 January 1893, RG17, Volume 1675, File 1885-
1895 Gl, LAC. Gilbert eventually received a house on the Farm just before his death. 
15 Report of the Auditor General for 1894 (Ottawa: S.E. Dawson, 1894), 118-119.  
16 Correspondence A.G. Gilbert to John Lowe, 16 January 1893, RG17, Volume 1675, File 1885-
1895 Gl, LAC. 
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lobbying,17 it wasn’t until after both he and Saunders retired that the head of the Poultry 

Division, now F.C. Elford, was promoted to the rank of “Dominion Poultry Husbandman” and 

given direct control of the national poultry research program.18 Other chiefs of divisions at the 

Central Experimental Farm received this promotion in 1910 when the dominion scientist 

positions were first created. 

Dominion scientific agriculture was intensely political. Farm staff were considered 

‘outside employees’ of the dominion government as the Farm was not yet located within the 

boundaries of the city of Ottawa and were thus under different rules than those working in the 

city. In fact, Farm staff only came under the jurisdiction of the Civil Service Commission after 

the First World War, although the Auditor General occasionally intervened when irregularities 

became apparent. As a result, patronage, partisanship, and relationships with local politicians, 

which will be discussed in more detail in Chapters 6 and 7, were tools that discontent staff could 

use to try to improve their situation. Indeed, Gilbert argued that allowing him to visit local 

poultry societies could be seen as a kind of campaigning to help ensure support for the 

Conservative government in the 1890s. Quoting an anonymous correspondent from London, 

Ontario, Gilbert warned Lowe in 1894 that if the government didn’t reach out to poultry farmers 

through Gilbert “the first thing you Conservatives know you will be Oliver Mowated out of the 

sympathies of the farmers of Ontario.”19 In this light, scientists, their research, and their outreach 

efforts could be viewed as tools in the electoral and partisan tool box.   

																																																																				
17 For example: Correspondence A.G. Gilbert to J.H. Grisdale, 25 November 1911, RG17, 
Volume 2745, File 114344A 'Appointments, Increases, Buildings, etc,' LAC. 
18 F.C. Elford, “Report of the Division of Poultry" in J.H. Grisdale, ed, Experimental Farms 
Reports  for the Year Ending March 31, 1914, Volume 2 (Ottawa: J. de L. Taché, 1915), 953. 
19 Oliver Mowat was the Liberal premier of Ontario, while the dominion government was headed 
by the Conservative Party. Correspondence A.G. Gilbert to J. Lowe, 28 February 1894, RG17, 
Volume 1675, File 1885-1895 Gl, LAC. 
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Despite being understaffed and underappreciated, Gilbert continued to work on the tasks 

in front of him. In the early years, his focus remained on solving the problem of winter laying 

and the preservation of eggs. Nonetheless, when poultry science’s day finally came with the 

arrival of the delegations of the Third World’s Poultry Congress in Ottawa in 1927, the then-

Minister of Agriculture, Prime Minister, and Governor-General all seemed unaware of Gilbert’s 

efforts, not mentioning his pioneering work in their speeches.20 Gilbert’s, and after 1913 

Elford’s, work focused on attempts to increase domestic poultry production before and during 

the First World War, as well as an effort to transfer quantitative business practices to poultry 

keeping to underscore its importance as a legitimate, and male, agricultural pursuit. Bookended 

by the quest for winter layers and the pomp of an international conference, this chapter traces the 

work undertaken by the Poultry Division with an eye towards broader threads within dominion 

scientific agriculture in the late nineteenth- and early twentieth-centuries. 

4.2 Behaviour and Winter Eggs 

Prior to the late nineteenth century, eggs were a seasonal food.21 Attempts to foster 

winter-laying required the manipulation of long engrained habits. These efforts demonstrate that 

animals, as Dolly Jørgensen has argued,22 are imperfectly controlled technologies. This statement 

has two key parts. First, animals are technologies. While controversial on the face of it, the co-

evolution of humans and non-human animals has led to adaptations in both human and animal 

behaviours that benefit both groups. In animal husbandry, humans work to maintain healthy 

herds that are then utilized to help sustain our communities through direct and indirect 

consumption. The development of standard breeds of laboratory mice in the mid-twentieth 

																																																																				
20 Report of the Proceedings of the World’s Poultry Congress. 
21 Susanne Freidberg, “Freshness from Afar: The Colonial Roots of Contemporary Fresh Foods,” 
Food and History 8.1 (2010): 257-278. 
22 Jørgensen, “Not by Human Hands.” 
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century underlines this point. The mice require humans to exist but, in turn, they exist to help 

build the epistemic scaffolding of medical research.23 Other animals, such as cows and chickens, 

as well as domesticated plants, can be viewed in this light. The long history of what historian 

Edmund Russell terms the co-evolution of humans and non-human animals and plants has 

resulted in complex changes in the form and relationships amongst all species involved.24  

The second part of Jørgensen’s argument is that animals are imperfectly controlled 

technologies. That is, they retain agency beyond human control that can be guided but not 

completely determined by human demands. In this, the individuality of animals was important—

a point that was important both to managing poultry behaviour as well as in the promotion of 

scientific business practices. This was recognized in the animal husbandry, bee, and poultry 

divisions at the Central Experimental Farm. Agriculturist J.W. Robertson emphasized the 

importance of viewing breeds not as perfect forms but as guidelines for a range of expected 

phenotypes and behaviours that individual animals could express, arguing that “the nature of the 

individuality is so elusive of even the most careful and painstaking study, that the results of 

comparisons between breeds must depend very much upon the capacity, constitution and 

tendency of the particular animals which are chosen to represent them.”25 As I discuss in more 

detail below, Gilbert and his assistant Victor Fortier applied this lesson to Farm poultry arguing 

that it was only through the observation of individuals, and an acknowledgement of the 

particularities of individual birds, that practical conclusions (and profit) could be reliably 

																																																																				
23 Nelson, “Modeling Mouse, Human, and Discipline.” 
24 E. Russell, “Coevolutionary History”; for a critique of co-evolutionary history see Joshua 
Specht, “Animal History after Its Triumph: Unexpected animals, evolutionary approaches, and 
the animal lens” History Compass 14.7 (2016): 326-336. 
25 J.W. Robertson, “Report of the Agriculturist,” in W. Saunders, ed, Experimental Farms 
Reports for 1890, 61. Emphasis in original. 
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obtained.26 The importance of tracking individual behaviour was also central, as both a challenge 

and opportunity, to attempts to prompt hens to lay eggs in winter. 

The winter laying research program faced two key behavioural hurdles that highlight the 

imperfect nature of animal technologies. First, hens did not generally lay eggs in the winter. Left 

to their own devices, hens begin laying in the spring and continue into the summer. Gilbert 

observed that most breeds stopped laying before the onset of colder temperatures as there was no 

advantage to raising young when food was most scarce. At the same time, eggshells became 

weaker the longer a hen laid, meaning late eggs held for preservation and winter sale were not as 

robust and flavourful as eggs laid by the same bird in the spring.27 As a result, distributors would 

purchase stronger spring eggs to store into the winter increasing the chance of spoilage and 

raising the price of stored eggs. This served to undermine public trust in egg preservers and 

created a lucrative market for whatever fresh winter eggs were produced. Similarly, chicks 

hatched late in the season were noticeably less robust than those hatched in the spring, 

complicating the search for winter layers. Further, eggs were reported to taste better when 

consumed fresh in the spring in comparison to both those laid in the autumn or winter and 

preserved spring eggs. 28 Overcoming this biological challenge lay at the heart of the search for 

good winter laying eggs. 

The second hurdle operated at a smaller scale. Rather than evolutionary, it was ultimately 

a social and architectural problem. In the early 1890s, Gilbert began to notice a series of 

disturbing behaviours in his chickens that began in November and sometimes lasted until the 

spring. Kept in lightly heated buildings to keep them safe from the cold Ottawa winters, the hens 
																																																																				
26 A.G. Gilbert and Victor Fortier, “Breeding, Feeding and General Management of Poultry,” 
Bulletin 54 (Ottawa: Department of Agriculture, 1906), 29. 
27 Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farm Reports for 
1889 (Ottawa: Brown Chamberlin, 1890), 97-111. 
28 Freidberg, “Freshness from Afar.” 
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became restless and began attacking each other as well as any eggs they could find. Feather 

pulling, egg breaking, and other anti-social behaviour became a common winter occurrence. The 

violence was usually started with a small group but, if not checked, the whole coop would 

descend into chaos. Some hens were killed outright by their fellows, and others were euthanized 

by Gilbert after being found gravely injured. Newly laid eggs—the goal of the experiments—

were destroyed by the hens. Further, the poorly ventilated warm buildings led to a build up of 

moisture, mould, and disease. 29 The entire winter laying research program lay in the balance. 

The challenge of obtaining a productive winter laying flock thus ran up against behaviour 

operating at two divergent scales: biological and architectural. At the biological scale, and as 

noted above, hens generally did not produce eggs in the autumn and winter months. At the same 

time, hens literally became broody, a potentially disruptive and contagious form of behaviour 

characterised by a hen’s desire to see her eggs hatch as well as aggressiveness towards other 

chickens and humans, when they were laying.  If also forced into close quarters with other, 

brooding or otherwise, chickens, as happened during the winter laying trials, these hens became 

a potential outlet for violence. The unique circumstances of winter laying led to an increase in 

this violent behaviour. Following instinctive patterns, most chickens wouldn’t even be laying in 

the winter and thus Gilbert created a perfect storm in his search for hens laying fresh eggs for the 

lucrative winter market that tied a disinclination to lay with enclosed spaces. In these conditions, 

hens truly became Jørgensen’s unruly, imperfect technologies. 

I discuss the marketization of poultry in section 4.3 below, but it is worth emphasizing 

that Gilbert’s research, like nearly all work at the Farm, was designed to find solutions to 

practical problems. Winter laying, then, sought to provide farmers with another source of income 
																																																																				
29 Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms Reports 
for 1892 (Ottawa: S.E. Dawson, 1893), 168–69; Gilbert, “Report of the Poultry Manager,” in W. 
Saunders, ed, Experimental Farms Reports for 1893, 194–98. 
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by exploiting a relatively high priced market in off-season eggs. Eggs, like many other staples, 

were once a seasonal commodity as most hens only laid in the spring and early summers. As a 

result, those eggs that were available in the winter before the advent of winter laying were 

generally imperfectly preserved, less flavourful, and as a result brought a lower price. As noted 

above, the strength and quality of eggs decreased the longer a hen was laying, so even those eggs 

that were impeccably preserved were less than desirable, especially when compared to spring 

eggs.30 The winter laying research project sought a solution to this problem. If farmers could sell 

fresh eggs to urban markets in the winter, eggs for which they would be able to demand a higher 

price than preserved eggs, they could supplement their incomes during the winter months and 

increase annual farm productivity. 

Preservation remained important. Indeed, Gilbert’s research into winter laying was 

paralleled by an exploration of the best ways to preserve eggs. This included putting eggs in 

various locations on the farm ranging from cool root cellars to humid attics. Eggs were dipped in 

different solutions including fresh water, brine, and glass-water (sodium silicate) and then placed 

in different environments for a number of days, weeks, and months. In order to determine how 

well these treatments preserved the eggs, they were taken out after set lengths of time for testing. 

This involved a visual examination of the shell’s deterioration followed by a taste test. The eggs 

were poached and someone had to eat them and report back on the taste and consistency of the 

egg. While there are no reports of food poisoning symptoms, particularly poorly preserved eggs 

were described as being off colour, smelling bad, and tasting worse.31  

																																																																				
30 Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms Reports 
for 1893, 200. 
31 Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms Reports 
for 1890, 219–22. 
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The trial and error method of experimentation reflects the amateur ethic of early poultry 

science. While historians such as Margaret Derry can be dismissive of the lack of technical 

sophistication of these efforts,32 the cultural context of dominion scientific agriculture plays an 

important role in understanding the methodology. Gilbert, part of the school of talented amateurs 

who made up early scientists at the Central Experimental Farm,33 applied both his mind and 

previous experiences to these and other problems facing Canadian farmers. Aware of the 

importance of appealing to both farmers and politicians, there was a further hesitancy to focus on 

theoretical positions. Instead Gilbert, like other early scientists at the Central Experimental Farm, 

was intimately aware of the importance of communicating the practicality of his efforts rather 

than any contributions they may have made to contemporary theoretical debates.  

Through the efforts of Gilbert and other scientists, the Central Experimental Farm 

became what Thomas Geiryn terms a “truth-spot.”34 The communication of research was key as 

the perceived value of experimental agricultural lay in serving the needs of the farming public. 

To highlight this, Gilbert frequently mentions the increasing number of correspondents and 

visitors to the Poultry Division in his annual reports.35 Further, as discussed above in his feud 

with William Saunders, Gilbert relied on the testimony of his interlocutors to strengthen his case. 

At the same time, while it is clear that he relied on contemporary scientific theory in his 

undertakings, politicians and farmers expressed concern whenever reports focused too heavily on 
																																																																				
32 Derry, Art and Science in Breeding, 77 and 150. 
33 Of the first generation of division chiefs, only Chemist Frank Shutt had a university degree in 
his field of work. Others, such as William Saunders (a pharmacist) and James Fletcher (a clerk), 
were educated but agricultural work was a sideline to their main activities before their 
appointment to the Experimental Farm Service. This began to shift with the hiring of J.H. 
Grisdale in 1899 and increased over the course of the first decade of the twentieth century until it 
became practically a requirement to hold a scientific job. 
34 Gieryn, “Three Truth-Spots.” 
35 Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms Reports 
for 1891 (Ottawa: S.E. Dawson, 1892), 233. See Figure 1.4 on page 12 to see the increase in 
correspondence during the late nineteenth- and early twentieth-centuries. 
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these apparently abstract concerns. To the practical poultryman, the exact chemical composition 

of feed, for example, was less important than knowing that the advice came not from some 

abstract theory but “the experience necessary” to be taken seriously by farmers.36 Nonetheless, 

despite framing their research in the language of practicality, it was clear that the search for 

solutions to questions of feed and winter laying, among other problems, required an application 

of theory and scientific rigour to practical problems and, as will be discussed in Chapter 7, the 

presentation of scientific data was part of Farm scientists’ performance of masculine authority 

alongside their pretensions to practicality. Dominion scientific agriculture during the late 

nineteenth- and early twentieth-centuries was clothed in the language of practice and practicality. 

These competing pressures came together in a multifaceted research program that sought 

to answer practical questions including: were certain breeds better suited to winter laying? Could 

late hatched chicks be the solution? Was the age of hens important? What role does diet play in 

laying?37 Gilbert applied all of his talents—including his considerable experience as a poultry 

keeper and “his skill as a journalist”38—to answering these questions. He tested numerous 

scenarios that focused on particular variables, such as age and diet, to determine the best 

combination of factors to secure the coveted, and lucrative, fresh winter eggs. He then published 

his results in a series of lively pamphlets, circulars, and bulletins to circulate his conclusions to 

the farming public. Over the course of the late 1880s and early 1890s, Gilbert’s efforts were 

rewarded with increased winter egg production. The key lay in hatching the winter’s pullets 

(hens less than a year old) in late spring, giving them time to fully mature before the cooler 

																																																																				
36 See for example: A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, 
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37 For example: A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, Experimental 
Farms Reports for 1891, 221. 
38 Anstey, One Hundred Harvests, 25. Gilbert wrote bombastically and with more enthusiasm 
than his colleagues. 
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autumn months set in.39 As noted above, late hatching was against general practice as it was 

quickly realized that late hatched chicks were less robust than their earlier counterparts. On the 

other hand, care had to be taken that they did not begin laying too early. This could, in part, be 

controlled through feed. 

In the Poultry Division, feed experiments served not only to test the effect of feed on the 

quantity and timing of eggs produced,40 but also on the strength of shells and how eggs tasted. 

On the latter point, just as with the preservation experiments, human taste tests played the 

determining role in deciding which feed regime was best. Although Gilbert applied his curious 

mind to a wide range of possible feed combinations, he was not surprised to discover that the 

taste of eggs reflected what the hens were fed. For example, hens exclusively fed kitchen refuse 

or onions produced rancid and onion-flavoured eggs, respectively.41 Gilbert also tried to 

determine the nutritive qualities of various feedstuffs to see if this would have a bearing on the 

qualities and timing of eggs produced. Some of the conclusions were obvious. For example, in 

1894, Gilbert undertook a wide-ranging experiment to determine the effect of feed on laying 

habits.42 Fresh green food, reminiscent of spring diets, worked to promote winter laying but was 

not in itself a complete solution.43  

																																																																				
39 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for 1892, 173; Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, 
Experimental Farms Reports for 1895, 244; A.G. Gilbert and V. Fortier, “Breeding, Feeding and 
General Management of Poultry,” 20. 
40 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for 1893, 194, 198–200; A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, 
ed, Experimental Farms Reports for 1894, 228–36. 
41 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for 1891, 221. 
42 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for 1894, 228–34. 
43 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for 1894, 233. 
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Further, feed did not solve the violent behavioural problems plaguing the winter laying 

experiments. The solution to these lay in using architectural and social changes to control the 

bodies of individual hens in order to enact flock-scale change. As noted above, it was readily 

accepted that the best herdsmen in the Animal Husbandry Division were attuned to the moods of 

the mammals under their charge. This skill was just as essential to work on birds in the Poultry 

Division. Gilbert’s close attention to the moods and behaviour of his flock allowed him to isolate 

individual offenders when the violent behaviour began. He also noted the correlation between the 

relatively cramped winter quarters and the increase in social dysfunction. Taking note, he 

investigated the amount of space required to maintain happy birds. He quickly realized that 

overcrowding increased tensions and “pens containing the lesser number were freer from vice 

than the more crowded ones, thus showing the benefit of room and comparative range.”44 

Although chicken houses were used all year round, hens made little, if any, use of their outdoor 

yards in the winter. Gilbert, however, ultimately concluded that chickens required enough space 

to have separate areas for roosting, laying, and scratching indoors as well as large outdoor runs. 

The scratching grounds and runs were important because idle chickens were potentially violent 

chickens.45 In 1916, F.C. Elford recommended that each hen should have, on average, 5 square 

feet of floor space in the poultry house.46 This wasn’t strictly out of a humanitarian concern for 

the condition of his animals but rather that happy chickens produced higher quality eggs and 

their meat tasted better, therefore would catch a higher price. As with all research at the Central 

Experimental Farm, the practical concerns of farmers informed this project. 

																																																																				
44 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
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45 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for 1893, 195–98. 
46 F.C. Elford, “The Principles of Poultry House Construction: With General and Detailed 
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Architecturally, this led to a number of innovations and, like other Farm buildings, the 

chicken houses were meant to both house animals and to test new systems.47 First, Gilbert argued 

it was important to plan for winter when building chicken houses. Space, of course, had to be 

provided for both roosting and laying. Not only this, but Gilbert’s insight into the importance 

having adequate range during the warmer seasons meant he worked to ensure his flock had 

indoor scratching grounds that could be used in the winter. Although this was necessarily less 

space for activity than was provided by a pasture during the spring, summer, and fall, the 

provision of indoor scratching grounds gave an outlet for the natural activity of the birds and 

helped to prevent outbreaks of violence.48 

Second, attempts to face the simple facts of winter led to a counterintuitive problem. 

Gilbert, like other farmers, was afraid that if he didn’t heat his chicken houses, the birds would 

freeze as outside temperatures fell. The problem with these methods was that it was difficult to 

control the moisture produced by the combination of animal bodies in enclosed spaces while 

retaining any kind of heating efficiency. If the houses were kept too warm or were too well 

insulated, moisture developed. Moisture led to illness. Sick birds, just like bored birds, became 

violent birds. The solution was evolutionary as well as architectural.49 It was evolutionary 

because in Elford’s words it was better “to get a bird that does well in a like climate” than to try 

to compensate for the fragility of warm-climate breeds through boilers and other heating 

methods in the winter.50 This paralleled the Cereal Division’s attempts to find hardy wheat for 

																																																																				
47 I make this argument in more detail in Chapter 6. 
48 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
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49 A.G. Gilbert and V. Fortier, “Breeding, Feeding and General Management of Poultry,” 14. 
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the Canadian Prairies by looking to northern countries such as Russia and to the Himalayan 

mountains of India.51  

One important difference between cereals and chickens, reflecting in part the different 

status of and resources available to these research programs, was that neither Gilbert nor Elford 

prescribed specific breeds for regions; rather they asked farmers to look to their neighbours and 

to use the most common birds in their district. Eflord’s assistant George Robertson put it 

succinctly in an exhibition circular: “the question is frequently asked what is the best kind. The 

best kind for any individual, is the kind best suited to his conditions, but whatever variety is 

decided on, keep it pure so as to have uniformity in products.”52 After this wavering response, 

Robertson went on to suggest that “light breeds such as the Leghorns” were generally better as 

layers and heavier breeds, such as Rocks or Wyandottes, were usually preferred as general 

purpose (meat and egg) birds. 53 Careful record-keeping, as will be discussed below, was 

necessary regardless of the breed selected and Robertson included a “Farm, Egg, and Poultry 

Account” form in his circular, along with detailed instructions as to its best use, to promote good 

business practices amongst his readers. 54 

The solution to the moisture problem was to abandon the idea of heating the chicken 

houses entirely. Instead, in his later annual reports, Gilbert promoted the use of well-ventilated 

houses that had cotton windows.55 F.C. Elford consolidated these recommendations into a 

																																																																				
51 As I discuss in Chapter 5, the Cereal Division relied on the development of new varieties by 
crossing hardy and early ripening Indian and Russian wheat with naturalized Canadian varieties 
that had other desirable qualities such as higher yields, gluten strength, and protein content. 
52 Robertson, “The Farm Flock,” 2. 
53 Robertson, “The Farm Flock,” 2. 
54 Robertson, “The Farm Flock,” 2-4. 
55 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for the Year Ending March 31 1908, 242; A.G. Gilbert, “Report of the Poultry 
Manager,” in W. Saunders, ed, Experimental Farms Reports for the Year ending March 31 1909 
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pamphlet in 1916.56 This was counterintuitive as these houses would retain little heat. But 

although they were cold, these buildings did not allow moisture to accumulate and thereby 

limited the possibility of disease taking hold in the flock. Shelter from snow and wind was 

determined to be more important the provision of heat. Roofing was also important. Elford 

recommended either a simple single roof, which was warmer, or a double roof with a straw loft 

that while colder kept the house dryer. Farmers were told to take account of their local climate 

and individual budgets while deciding which features to include.57 To assist with these decisions, 

detailed lists of materials needed for each design was included in the pamphlet and farmers could 

write to the Animal Husbandry Division’s draughtsman with the specifics of their farm for a free 

custom blueprint and designs were distributed at fairs and exhibitions across the country.58 

The internal layout of the buildings was just as important in avoiding violence as their 

structural components. Elford’s bulletin included a number of different designs that could be 

employed depending on the conditions of a farm and the size of the flock. Ultimately each 

format took into account four factors: comfort and sanitary conditions for the birds and the 

convenience and economical work of the farmer. This meant that a tall alley was set aside for 

human workers, while space had to be provided for nesting, roosting, feeding, and scratching.59 

The internal organization would depend on a number of factors, including the geography of the 

farm yard, the availability of materials, and available budget. For example, if building on a hill, it 

was possible to construct a two-story building that allowed the farmer to enter at the top with the 

range for the chickens at the bottom. It was also essential to have coops inside the poultry house 

in order to isolate broody hens from the rest of flock before their behaviour became contagious. 
																																																																				
56 F.C. Elford, “The Principles of Poultry House Construction.” 
57 F.C. Elford, “The Principles of Poultry House Construction,” 7–8. 
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Coops, nests, and roosts should all be located off the floor to maximize the amount of space 

available for scratching.60 

While disease and close quarters were two important causes of discord in the flock, 

Gilbert realized that the combination of cohorts could also lead to tension.61 The lifecycle of 

chickens dictated different behaviours as they progressed through maturity. Two-year old hens 

were more likely to become broody, which if not dealt with, led to violent behaviour. As 

discussed in more detail below, through the application of business practices to poultry farming 

Gilbert’s focus was on the productivity of individual birds and lineages, through both records of 

performance and attempts to produce and maintain pedigreed lines.62 Ultimately this work 

reduced the life expectancy of his birds, except in exceptional cases, to two years. After two 

years of laying, it was more profitable to sell the hens as meat than to keep feeding them to 

produce ever weaker eggs.63 Thus at any given time, there were only two generations of hens 

being investigated by the Poultry Division: the pullets, in their first year, and the hens, in their 

second. Just as hen’s bodies were controlled through architecture and feed, once they became a 

financial burden they were disposed of as meat. 

Behaviourally, egg collection could also become a problem. Hens, especially in their 

second year, instinctively wanted to hatch eggs and if their eggs were being taken every time 

they laid them, they became more and more broody as Gilbert and Elford’s research program 

relied on an accurate count and collection of eggs. The hens, as a result, generally never had a 

chance to even try to hatch their eggs—which were infertile except when roosters were 
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introduced for breeding purposes. The control of reproduction went hand in hand with the 

chicken’s role as objects of scientific study and economic activity. The removal of eggs was 

recognized as one cause of broodiness, and broodiness proved to be contagious not only to other 

laying hens, but also to non-layers and “unless at once checked on first showing,” Gilbert 

lamented, it “would continue” until spring.64 There were two general solutions: wooden eggs and 

cohort segregation. The first was simple: broody hens were provided with wood eggs to sit on, 

often in a coop isolated from the general population of the chicken house. After twenty-one days, 

the length of time it takes a fertile egg to hatch, these hens tended to return to their normal 

behaviour and start laying again even though the wooden eggs, naturally, did not hatch.65 

The second solution involved the physical separation of cohorts. Alongside wooden eggs, 

dividing the pullets from the hens proved an effective method to stop the violent behaviour from 

spreading throughout the chicken house. As noted above, older chickens were more likely to 

become broody, and this behaviour was contagious. By keeping the pullets and hens segregated 

by cohort, even if one generation became broody or violent, the other was insulated from the 

discord. Further, Gilbert observed that “the ration that which would go to eggs in the pullet 

would likely make the hens too fat to lay.”66 To keep the generations straight, as it is difficult to 

accurately tell the age of mature chickens, Gilbert and Elford instituted a system where all chicks 

hatched in a certain year had a band on one leg. Those hatched the following year would be 

banded on the other leg. As chickens were only kept for two years, bands did not have to be 
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changed as each new cohort of pullets would be banded on the same leg as that which was just 

sold for meat.67 

Once the generations were made visible, it was possible to institute architectural solutions 

to keep chickens with their cohort in the house. There were a number of methods recommended, 

depending on the layout of the chicken house, space available on the farm, and the physical 

contours of that space. If space was available, a large house could have multiple runs so that the 

cohorts did not mix more than absolutely necessary.68 In certain situations, such as where the 

land was particularly hilly or adequate space was scarce, Elford recommended employing 

multiple moveable houses rather than single permanent ones.69 This meant that the generations 

could be more physically separated based on the topology of the farm, at the expense of 

efficiency. 

These factors—feed, architecture, and social segregation—were successful and although 

the work continued into the 1910s, by 1896 Gilbert was advertising a series of simple steps for 

farmers to keep in mind when preparing a winter laying flock, including proper housing, good 

feed, and not keeping hens for more than two years.70 Alone, none of these innovations were 

enough to overcome the behavioural consequences of winter laying, but taken together they 

proved successful. The important point here is that like other technologies, progress is not always 

linear. Solutions to one problem can open the door to a host of unintended consequences that 

require further study and innovation. Chickens, like other animals, remained imperfect 

technologies. In the next section, I examine attempts to apply business practices rooted in the 
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Farm’s search for ‘practical solutions’ to poultry farming to turn it from a neglected side project 

to a mode of farming in and of itself. 

4.3 The Business of Small Things 

The Poultry Division’s primary mode of outreach during the late nineteenth- and early 

twentieth-centuries was through a series of bulletins and circulars in addition to the annual report 

of the Poultry Husbandman in the Experimental Farm Service’s annual reports. These 

publications were freely available to farmers and other interested parties through application to 

receive copies through the Department of Agriculture’s publication division. As with other 

disciplines within dominion scientific agriculture practised at the Farm, the Poultry Division’s 

publications wed empirical data with rhetoric that argued Farm expertise was based in hands-on 

experience. As a result, and with the caveat that they rarely emphasized failures unless solutions 

were found, these publications provide a window into the Poultry Division’s attempts to 

influence the behaviour of farmers and promote poultry keeping—especially chicken keeping—

to Canadian farmers. 

Poultry promotion took on two distinct and potentially contradictory lines of argument: 

first, poultry keeping was so simple that even women and children could be successful and, 

second, that through the application of modern business practices successful (male, adult) 

farmers could gain access to a profitable market. These assertions were based on the observation 

that there were three main areas of poultry keeping in Canada: the backyard chicken, the farm 

chicken, and the poultry plant.71 Each of these three categories carried different gendered, 

geographic, and hierarchical assumptions of who was doing the work and, relatedly, how 

important it was to the overall economic welfare of the household.  As noted above, Alice 
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Horvorka’s observations of human-animal intersectionality are essential to understanding the 

way privilege and power cut across not only gender (and age) lines, but also species lines. 

Kendra Coulter’s work on horses in twenty-first-century Ontario shows how while “women and 

girls numerically dominate the [low-level] shows…at the highest competitive levels, men 

constitute a majority.”72 This entanglement of species, gender, and class was also present in early 

poultry science at the Central Experimental Farm in turn-of-the-twentieth-century Canada and 

provides a lens to understand how ways of keeping and caring for certain species, even 

taxonomic classes, of animals can help make gendered relationships and hierarchies visible. 

At the Farm, these hierarchical relationships were exposed through the perceived lower 

status of the Poultry Division within the Experimental Farm Service, especially during its first 

quarter century, as well as in the Poultry Division’s research, which supported the expansion of 

chicken keeping across Canada. This reflected wider observations on the place of hens on farms 

themselves, often being viewed as the realm of farm women and children whereas larger 

mammals, such as cows, or cereal crops were viewed as the domain of adult male farmers. The 

division between male and female work was never so simple, and nuances within the purpose 

and scale of chicken keeping spoke to different gendered relationships. Ultimately the key 

distinction was less about whether a farm had chickens on it than whether or not chickens were 

the main focus of the farm. Writing during the First World War when increased domestic egg 

production was viewed in the context of the government’s “Patriotism and Production” 

campaign,73 Dominion Poultry Husbandman F.C. Elford laid out and provided recommendations 
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for the three types of poultry keeping: backyard chickens, farm poultry, and poultry farms.74 In 

moving from the incidental production undertaken alongside other dominant forms of 

employment or agricultural practice to establishments where the main purpose was to raise 

chickens for meat and eggs, Elford’s descriptions, in effect, underscored the geographic basis of 

the species/gender relationships at play.  

In his 1917 pamphlet, Elford presented backyard chickens in relation to their wider 

geopolitical context. Published during the darkest days of the First World War as the 

conscription crisis loomed, domestic rationing was promoted alongside a concerted effort to 

preserve (mammalian) meat for the consumption of soldiers fighting overseas.75 Elford made it 

clear that while “poultry-keeping is at all times a pleasant and profitable industry. Just now it 

might be looked upon as something more—a patriotic duty.”76 Urban chicken raising not only 

provided an opportunity to increase local protein production and preserve mammalian meat for 

soldiers, it also played an important role in utilizing land unfit for victory gardens—a program 

promoted by Dominion Horticulturist William Macoun.77 In Elford’s words: “There are many 

back yards and vacant lots that cannot be used for vegetable growing, upon which poultry might 

be profitably kept.” He continued, adding that “many a school teacher, stenographer, or book-

keeper might add health and variety to his or her occupation, increase the income, and have the 
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satisfaction of helping to keep the home fires burning by taking up this side-line.”78 This latter 

point, that chicken raising was an easy task that women, children, and old or infirm men could 

manage on top of their day jobs in order to supplement their diets and save resources while 

healthy young men were fighting in Europe, fit with government propaganda that called on all 

citizens to do their part for the war effort.79  

The second category, farm poultry, refers to the birds present on a farm not solely 

dedicated to raising birds. Unlike backyard chickens, these birds were raised in a farm setting but 

rather than being raised on a farm dedicated to the industrialized mass production of chickens—

which became increasingly common over the course of the twentieth century, as Margaret Derry 

has demonstrated80—this category refers to those farms that also had birds alongside the plants 

and mammals that were their main focus. As an intermediary category between the poultry 

operation and backyard chickens, the advice given for the care of farm chickens contained 

elements of both. On the one hand, Experimental Farm scientists recognized that farm women or 

children were most often responsible for the care of the chickens as it was supplemental to the 

main work on the farm while, on the other, advice emphasized the importance of ensuring even 

small-scale poultry operations were profitable.  

This served to reinforce gender and age hierarchies related to chicken-keeping on farms.  

Elford argued that while farm men could most profitably pursue poultry-keeping, ingrained 

habits of male farmers meant that the birds were largely beneath their notice. This disregard 

could lead to an unintentional lack of care of the birds and thus a lack of profit, thereby 
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reinforcing prejudices that saw farm birds neglected in the first place. For that reason, Elford 

argued that farm woman or children were often best suited to the task of raising chickens. 

Alongside their lack of cultural bias against chickens, if given a financial stake in the endeavour, 

“the boy or girl will take an interest in the work and a better showing will be made at the end of 

the year.”81 Elford continued, asserting that “this system is a good way to keep the boys and girls 

interested in the farm work, and if more farmers would adopt some such co-partnership plan 

there would not be the continual cry of ‘Why do boys leave the farm?’”82 Chicken raising also 

worked to teach early lessons in good farming practice. For example, they could play a key part 

in a ‘two crop’ rotation where the family’s kitchen garden and chicken run were alternated to 

ensure neither vegetable nor bird unsustainably exhausted the soil. 83 

Farm chickens, then, were understood as the domain of women and children. They were 

portrayed as incidental to the wider work of the farm and therefore beneath the notice of the 

farm’s adult men who, in their uneven attention, would create more harm than good if they gave 

intermittent effort to the birds. Boys, when they were old enough, could graduate to the ‘real’ 

farm work of looking after mammals, such as cows or pigs, and tending the crops. Chickens, in 

this discourse, hold a similar place to the kitchen garden: a female domain focused on the home 

economy. This was made explicit in a section titled “Hens as Homemakers.” 84 Listing the 

various goods purchased from the money raised by selling eggs in local markets, such as “small 

boots and shoes, the straw hats and pinafores, the books and the pencils,” Elford concluded by 

asserting that “many a prosperous farmer or business man can trace the early comforts of home 

life to his mother’s poultry yard on his father’s farm.” Note the explicitly gendered distinction of 
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the ‘mother’s poultry yard’ from the ‘father’s farm.’ This marks a brief but rare shift, echoed in 

contemporaneous canning research discussed in Chapter 7, in focus from white male farmers to 

farm women. It also underlines the femaleness of the hen and the enlistment of her reproductive 

processes and products to serve within the farm patriarchy. At this scale, the feminized labour of 

women and hens, as well as the potential of their living (in the case of humans) and unborn (in 

the case of hens) young, provided the extra cash needed to secure many of the necessities 

growing children required. 

The third type of poultry—those found on poultry farms—were the domain of men. 

Where the purpose of the farm was wholly dedicated to the production of eggs and chicken meat, 

advice targeted male farmers rather than female farm wives and their children. As Coulter 

observed in her study of horse shows, as the scale and prestige of operations increased, so too did 

the dominance of men over women participants.85 It is important to note that the industrial scale 

chicken production dominant in the late-twentieth and early-twenty-first centuries had not yet 

been developed, and Elford’s recommendation of 5 square feet per bird would appear overly 

generous in today’s large poultry plants.86 Although moves were beginning to be made towards 

mass production, especially with the advent of the 1000-egg artificial incubators, an 

understanding of individual birds remained important in the late nineteenth- and early twentieth-

centuries for what was then considered large-scale production. With that said, the adoption of 

modern business practices became increasingly essential to ensuring the farm showed a steady 

profit. That is not to say that backyard or farm chickens should be allowed to become financial 

burdens, but rather that as the scale of the operation grew so too did the amount of attention 

necessary to ensure the farm’s success. In their publications, both Elford and Gilbert emphasized 
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the importance of engaging in rational farming practices especially as the number of birds on 

poultry farms continued to grow with technological developments. 

Writing in 1900, Gilbert stated “in the world of commerce a knowledge of the business 

engaged in is considered essential for success. Poultry keeping for profit is no exception to this 

rule.”87 Eflord’s lament in 1917 that “if the same intelligence were used in this as is displayed in 

undertaking any other business, there would be fewer cases of failure”88 suggested that Gilbert’s 

earlier exhortations had not been taken completely to heart by the poultry farming community. 

Nonetheless, Gilbert and Elford continued to struggle to have poultry keeping taken seriously not 

just as an adjunct to, but as the focus of entire farms. In doing so, they continually reinforced the 

importance of simple business practices to their interlocutors, relying on the accumulation of 

whole farm cost data that tracked incomes and expenses. After a busy year with many visitors 

and writers asking about how to set up a profitable poultry plant, Gilbert laid out a list of simple 

rules to follow in his report for 1891, including: “keep no hen over two years…the old hens eat 

the profit of the younger... [and] make hens lay when eggs are highest in price, not lowest as is 

the practice.”89 Twenty-five years later, in 1917, Elford made a similar point emphasizing that 

“aviculture is a business of small things, and if the strictest economy is not practised, the small 

losses will one by one spell ruin.”90 

The idea that poultry farming was focused on the management of “small things” was both 

metaphorical and literal, underling the scientific nature of the work undertaken at the Farm as 

well as the interplay between biological and managerial research. Metaphorically, farmers were 
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told to pay attention to the wide range of environmental and hygienic concerns that their 

counterparts raising mammals had to contend with: ensuring proper ventilation and temperature 

controls, providing healthy feed, cleaning stalls, and keeping pastures from being exhausted. As 

discussed above, when any of these factors were neglected there was a chance that the chickens 

would end up attacking one another, undermining the entire point of the business. Taken 

literally, chicken farming was intensely about small things. It was, after all, about the production 

of eggs and meat from small birds. As established above, at the turn of the nineteenth and 

twentieth centuries, scientists believed that it was essential that care was taken to ensure that 

each individual bird in the flock was producing enough eggs—for sale or for hatching—to cover 

the cost of feed and housing, and to back this up with proper record-keeping and analysis. This 

was the argument behind Gilbert’s point “keep no hen over two years…the old hens eat the profit 

of the younger.” Once their egg production dropped off, usually after two years, most old birds 

were worth more as meat. 

4.4 Legible Birds and Practical Science 

Gilbert and Elford were concerned both with aggregate flock data but also with 

individual production numbers. The development of the record-keeping practices and habits 

necessary to efficiently assess the performance of hens relied not only on the development of 

paper-based forms but also on the proper architectural design of chicken houses and nests. 

Recommendations on the physical form of chicken-raising were intertwined with suggestions for 

adopting business practices, based on the experience of experimental farm staff themselves. As 

poultry farming became more intensified later in the twentieth century, efficiency and profit 

relied on the co-production of material architectural and discursive epistemic scaffoldings.  That 

is to say, the creation of scientific knowledge about the poultry business relied on the careful 
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preparation of ‘whole farm costs’—the determination of the exact costs of inputs and returns 

from outputs. Scientific claims about the importance of paperwork and architecture could only be 

transferred to non-scientific settings through the assertion of authority on the part of Gilbert and 

Elford that explicitly relied upon the practical results they demonstrated through their own work. 

As Minister of Agriculture W.R. Motherwell put it to the Third World’s Poultry Congress in 

1927: “Science and practice in isolation are impotent. They are complementary, needing each 

other.”91 

Although the only mention of Gilbert and Elford in Margaret Derry's recent work on 

chicken breeding is dismissive of what she terms their amateurism, it was precisely their 

experience as working poultry keepers that gave their scientific endeavours validity to farmers 

seeking to establish large poultry plants. Hands-on experience coupled with a detailed listing of 

income and expenditures helped to legitimize the scientific poultry work at the Central 

Experimental Farm. Although the Poultry Division spent less time establishing its relevance than 

the Chemistry Division, Gilbert and Elford's arguments echoed those of Chemist Frank Shutt in 

discursively emphasizing the importance of answering practical questions over purely theoretical 

concerns. 92 Of course, as Motherwell put it, practice alone was impotent. Nonetheless, this form 

of the argument and its epistemic scaffolding was key in establishing and maintaining the 

authority of the division both within the Experimental Farm Service and to its audience across 

Canada. Further, although chicken science was portrayed as, above all, practical and instrumental 

it in fact, as Bruce Braun has argued regarding Victorian geology in Canada, was constitutive of 

the unfolding political rationality of liberalism portrayed by Ian McKay.93 
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As a result, Gilbert and Elford emphasized the importance of efficiency when discussing 

poultry farms. This was reflected in both the built form of poultry operations and in their 

recommendations for keeping good records. As with handling the behavioural problems that 

arose during the research on winter laying, architecture was viewed as essential to the efficient 

poultry plant. In a pamphlet on ideal poultry houses, Elford lamented how many farmers 

neglected themselves when constructing houses for their birds and other animals. It was 

important, he noted, to provide for both avian and human ends when designing the building.94 

Birds wanted a house that was both dry and comfortable while humans required a building that 

was affordable and efficient. This did not mean that compromises could not be made: indeed, 

two roofing systems were recommended as one was better at keeping the house dry while the 

other was more cost and labour effective. 

The recommended architectures were also about profitability and visibility. In the late-

nineteenth- and early-twentieth-centuries the ends of poultry farming was predominately to 

provide fresh eggs to urban markets throughout the year. As eggs were produced by individual 

chickens, it was essential to ensure that not only was the flock producing, in aggregate, enough 

eggs to generate a profit but that each bird was individually profitable. This posed a challenge: it 

is impossible to visually tell which bird laid which egg. As Joy Parr argued in relation to nuclear 

power plants,95 technology is required to make otherwise undetectable things visible. In the case 

of poultry farming, Gilbert and Elford promoted the use of a simple system called the trap-nest.96  

A trap-nest is precisely what it sounds like: it is a nest that traps the hen in it. The trap-nest 

system was not developed at the Central Experimental Farm and was already well known before 
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Gilbert was appointed in 1888.97 A number of models existed that used slightly different 

mechanisms but the basic idea is the same: when the hen enters the nest she triggers a lever that 

closes the door behind her. She cannot escape the nest on her own and, therefore, it is possible to 

know which chicken laid which eggs. The trap-nest relied upon the understanding that chickens 

were birds of habit, that they would perform different activities (laying, roosting, scratching) in 

different locations within the chicken house and run. As a result, the hens would learn to lay in 

the trap-nests ensuring a high-level understanding of the number of eggs each bird laid on a 

weekly, monthly, and annual basis. The hens themselves were identified by tags attached to their 

legs, and the number on these tags was written on the eggs. This both allowed the quality of 

market eggs to be traced to individual birds and was useful for tracing the parentage of the next 

generation if the eggs were used for breeding.98     

While Gilbert promoted accurate record-keeping,99 Elford took this a step further by 

providing producers with templates of journals to keep in the henhouses at the end of a number 

of his annual reports.100 The Poultry Division was not the only part of the Experimental Farm 

Service promoting this kind of record-keeping. Both the Animal Husbandry and Horticulture 

Divisions advocated for farmers to pay close attention to how much milk their cows produced 

and how many apples each tree provided, respectively. There were two ways for farmers to 

procure these forms. First, they could simply copy them on to their own pieces of paper from the 

Farm’s publications. Second, Farm scientists invited farmers to write to in to have pre-made 

booklets sent in the mail. The booklets were provided free of charge; however, farmers were 
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expected to keep duplicate records so that one copy could be returned to the Experimental Farm 

Service, at which point a new set of booklets would be sent back. This gave the scientists at the 

Poultry Division an eye into the type and scale of poultry production underway across Canada. 

This latter point—using free forms to obtain information—is important, but before 

turning to it in more detail, it is necessary to underscore the importance of record-keeping in 

influencing farm behaviour. As noted above when discussing farm poultry, Gilbert and Elford 

believed that by giving children a stake in and a system for caring for the chickens on mixed 

farms would instil values that would help keep them on the farm. The provision of record-

keeping templates was an attempt to similarly effect a change of behaviour, this time amongst 

farmers operating large poultry-focused operations. E.S. Archibald, Director of the Experimental 

Farm Service between 1919 and 1951, stated that using the Poultry Division’s record books “not 

only puts their poultry work upon a business-like basis but affords a great inducement to 

eliminate low-producing and mongrel stock.”101 Directing farmers to count the production of 

each hen made individual performance the central factor in determining the health of the 

operation. Increasing individual production and eliminating birds who did not perform increased 

the aggregate production of the entire flock. These forms, then, served to direct the eye of 

farmers towards those factors that the Poultry Division felt would most effectively influence the 

success of their business. 

Just as Gilbert and Elford had to prove themselves to poultry farmers, so too did they 

have to show their superiors in the Experimental Farm Service and Department of Agriculture 

that their work was effective. I have already discussed the poor relationship between Gilbert and 

Saunders above, but it is worth noting that in his 1927 address, W.R. Motherwell made a point of 
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stating that poultry farmers, scientists, and their birds were undervalued and underappreciated by 

the agricultural establishments and that “thirty years ago experimental work and research in 

poultry were unknown.”102 His point was unintentionally underscored by the fact that 

Motherwell seemed entirely unaware of Gilbert's pioneering efforts and declared that no 

significant work had been undertaken in poultry science by 1897, despite Gilbert's advances in 

winter laying. 

As noted above, both Gilbert and Elford used their annual reports to highlight the ever-

increasing amount of correspondence received by and visitors coming to the Poultry Division. 

Gilbert was particularly keen to highlight the number of letters received as well as the high status 

of some of his interlocutors—who, when identifiable, were always male despite the focus on 

women when promoting backyard and farm chickens. He also occasionally took to answering 

questions directly in his report, reflecting his earlier career as a journalist.103 Gilbert argued that 

these reports helped him understand the state of poultry farming in Canada, although after his 

death Elford became increasingly vocal in acknowledging that he lacked good data on the extent 

of the industry. The requirement to return a copy of farm records to receive new booklets 

provided a window into these operations. This was inadequate for his purposes and, after the end 

of the First World War, Elford began two initiatives to extend his view into the poultry farms of 

the country and to make their practices legible to the Experimental Farm Service: the farm 

surveys and the provincial and national egg-laying competitions. 

The farm surveys were launched on farms near Merrickville, Ontario, and Cap Rouge, 

Quebec, in 1916. Elford stated that “the object of this work was to obtain more data of the actual 
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poultry conditions that prevail on the average farm and to endeavour to get the farm poultry plant 

put upon a business basis, with some one member of the family responsible."104 The gathering of 

information about poultry production was linked to the promotion of business practices. The 

survey was initially intended to cover every province and territory in order to provide reliable 

data on the state of the industry to Elford and the Poultry Division. Before formally launching 

the scheme, Elford wrote to Director J.H. Grisdale in an unsuccessful attempt to secure more 

staff for the survey noting that “the census [of agriculture] returns provide a few figures, but they 

are only taken once in 10 years and contain limited information.”105 The farm survey was a large 

undertaking with Elford’s assistants George Robertson and Victor Fortier making monthly visits 

to cooperating farms alongside their regular duties at the Farm. They were directed to note not 

only how many chickens were being kept and whether they were the focus of the operation or 

not, but also details on the number, scale, and quality of buildings as well as the practices used 

by farmers. This provided another opportunity for Elford and his assistants to provide advice 

directly to farmers. 

Despite its good intentions and initial success—including expanding into the Maritime 

provinces in the early 1920s,106 the poultry surveys were soon eclipsed by a new system of 

provincial and national egg laying competitions. These competitions started with a pilot program 

in Charlottetown, Prince Edward Island, in 1918 and were expanded to branch experimental 

farms in every province of the country, with both the Ontario and national competitions held near 
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the Dominion Observatory on the northern edge of the Central Experimental Farm.107 The egg 

laying competitions represent the apogee of the promotion of poultry production by the 

Experimental Farm Service. Farmers were permitted to enter teams of birds into their local or the 

national competition for a fee. They were kept by staff of the poultry division who, employing 

the trap-nest method, would keep careful count of the number and quality of eggs produced. 

Hens that laid more than 200 eggs averaging 24 ounces per dozen were registered in the national 

Record of Performance.108 The eggs produced during the competition were sold in local markets 

to help subsidize the competitions.109 

Elford believed that a healthy dose of friendly competition, overseen by the government, 

would improve the quality and quantity of hens and eggs produced by Canadian poultry farmers. 

Nonetheless, the Record of Performance quickly became the most important part of the 

competitions and represents an attempt to grade up flocks by creating recognized pedigreed lines 

of chickens.110 As with all pedigree systems, the most important factor was being able to 

accurately determine the parentage of any individual annual. In other words, pedigree birds and 

mammals are a function of record-keeping. There were three paths of registration available for 

birds, depending on their sex. Cockerels and roosters could only obtain a pedigree status if both 

their mother and grandmother were in the Record of Performance or if their father and mother 

were both registered. Hens could only obtain this status through their own individual 
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production.111 This reflects a general uncertainty among poultry scientists about which features 

were hereditary and which were the result of environmental conditions. During the early-

twentieth century, university poultry science employed chickens in the debate between 

Mendelian genetics and biometry in part to see which system would best answer these questions.  

The importance of record-keeping expanded from the relatively small distribution of 

booklets to centralized competitions that publicly acknowledged high producing birds and their 

owners. Elford's hope that the competition would improve the quantity and quality of egg 

production was repaid when his assistant A.G. Taylor told the Third World’s Poultry Congress 

that they had observed steady increase in high quality eggs produced after the advent of the egg 

laying competitions, from an average of 122.5 eggs per bird per year to 179.5.112 Alongside 

experiments in feed and housing, developments in record-keeping played a key role in 

inculcating a business sense in farmers and thereby increasing production on poultry farms. Just 

as these threads helped develop Canada's poultry industry, they also pointed towards the future 

of industrialized bird farms where the other lessons of early poultry science that focused on 

adequate space and happy chickens were overlooked in the quest to increase human efficiencies. 

One important development was the introduction of artificial incubation and the “electric 

mother,” a machine that provided food and water to chicks, that almost removed the hen from 

rearing chicks entirely, replacing her role after laying almost entirely with machines.113 This fits 

into the narrative Ann Vileisis displays in her history of North American foodways.114 Vileisis 
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argues that as North Americans became less connected with the source of their food, so too did 

producers begin to focus more and more on plant and animal monocultures and single animal 

operations. The story of introducing business practices to farm poultry and poultry farms is part 

of this wider history. 

4.5 Conclusion 

In 1927, F.C. Elford was joined by not only W.R. Motherwell, the Minister of 

Agriculture, but also William Lyon Mackenzie King, the Prime Minister, and the Viscount 

Willingdon, the Governor-General, on stage to welcome delegates to the Third World's Poultry 

Congress. This event was heralded as larger than any international conference previously held in 

Canada and included delegates from 43 countries representing every populated continent. Later, 

the congress was visited by the British Prime Minister and the Prince of Wales. In his opening 

address, Prime Minister Mackenzie King highlighted the importance of the event by comparing it 

to two other gatherings underway at the same time: the Conference of the Institute of Pacific 

Relations in Honolulu and the Geneva Conference on Disarmament. King, while acknowledging 

the small stature of the bird that brought the international delegates together, argued that 

international scientific cooperation and economic competition was just as important as 

disarmament in preventing future wars declaring that “As long as we have competition in egg 

laying, there will be no room for competition in armament.”115 The exchange of knowledge was 

viewed as an opportunity to deepen relationships not just at the level of political elites, but also 

amongst scientific practitioners. King expressed hope that this level of exchange would make 

post-war settlement last by providing multiple avenues for political, diplomatic, economic, and 

scientific exchange and peaceful competition.  
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While heralded as a success in Elford’s annual report and in the Ottawa press, the journal 

Science quoted the London Times’ concern that the event, while a popular and monumental 

achievement, was organizationally a failure as a scientific conference.116 The Times’ 

correspondent focused on the tension between scientists and practitioners with their respective 

focuses on the laboratory and the field. This view from a leading scientific journal, highlighting 

the divide between laboratories and field sites as documented by Robert Kohler,117 is also 

reflected in Margaret Derry’s account of poultry breeding.118 It is remarkable that these 

criticisms, both past and present, entirely neglect the approach to poultry science taken by 

Gilbert and Elford at the Central Experimental Farm. Rather than focusing on laboratory 

concerns around the debate between Mendelism and biometry, they focused on applying 

scientific methods and theories to the immediate practical concerns of poultry farming. As 

Minister Motherwell put it: “Science and practice in isolation are impotent. They are 

complementary, needing each other.”119 

Despite his strong support of contemporary poultry science, Motherwell (as well as King) 

failed to recognize the longstanding tradition of poultry research at the Central Experimental 

Farm. Indeed, they appeared to be unaware of Gilbert’s earlier contribution to the field despite 

the lengths he went to ensure his work was recognized by his superiors during his time. The lack 

of acknowledgement of his efforts in 1927 reflects the low stature of the field in his time and 

after. Nonetheless, as demonstrated above, work in poultry science at the Central Experimental 

Farm brought together behavioural science, architecture, and modern business practices. Their 
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work also highlights the gendered hierarchies and the political rationality of dominion scientific 

agriculture at play in the development of the early Canadian state.
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5. Plants, Science, and Settler Colonialism: Investigating Marquis Wheat and Wild 
Rice/Manoomin, 1893-19301 
 

The ‘tame grasses’ are completely dependent on the farmer’s care and attention for 
survival in our climate…in contrast wild-rice is essentially the same plant today that it 
was when the first explorers found certain Indian tribes…using it as a main food.2	

5.1 Introduction 
At the turn of the nineteenth and twentieth centuries, the Canadian government advertised 

Canada to potential European settlers as “the last, best west” with “free farms for the million.”3 

The colonization of the Canadian prairies by Europeans received extensive state assistance 

through the completion of the transcontinental Canada Pacific Railway, the provision of free land 

grants, and the testing of existing and development of new crop plants. This chapter examines 

the latter by exploring the intersection of race and dominion scientific agriculture by contrasting 

the breeding of Marquis wheat, a novel variety of hardy spring wheat, with the recasting of wild 

rice, a plant Indigenous to northern North America and also known as manoomin, from food for 

humans to an ornamental feed for animals. I argue that the practice of dominion scientific 

agriculture worked to alter bio-cultural relationships between human and ecological 

communities, displacing Indigenous peoples to support new settler ways of life.4 

The movement of Marquis wheat and wild rice within Canada and across the British 

Empire demonstrates how the operation of eco-cultural networks relied on scientific 

investigation to enact new political, economic, and ecological orders across northern North 
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America.5 Building on work by environmental historians, geographers have re-integrated 

relationships between humans and the more-than-human world into analyses of empire and 

colonialism, from North America, the Mediterranean, and Asia to the Pacific.6 The relationship 

between the state and nature in these contexts was complicated and involved the development of 

networks of experimental stations, agricultural colleges, and test gardens in order to observe and 

assess the economic and environmental viability of plants from other parts of the world and to 

control against potential disease and entomological outbreaks.7 In settler contexts, these 

institutions were employed to support new colonists at the same time that other agencies worked 

to remove existing human and ecological communities.8  

In this chapter, I explore how the treatment of Marquis wheat and wild rice by Cerealist 

Charles Saunders and Assistant Botanist Faith Fyles, respectively, informed the development of 

ecological imaginaries in different landscapes of settlement. In particular, I contrast how 
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government cereal breeding programs, of which Marquis wheat is the most celebrated example,9 

served to build up new agricultural settler communities while the re-definition of manoomin 

(food for people) to wild rice (ornamental feed for wild animals) supported the discursive 

creation of Canadian wilderness that underlay a system of cottage colonialism.10 More than 

metaphors, Marquis wheat and wild rice were employed in what William Saunders, the founding 

director of the Experimental Farm Service, described as “frontier work in the Dominion … to 

build up a country.”11 This frontier work was two-fold: it required the replacement of existing 

human and ecological communities with new ones at the same time as land was redefined from 

one purpose to another. The ultimate goal was to create the material and discursive landscapes of 

settlement that while, radically different from what they replaced, ultimately became perceived 

as banal as the frontier appeared to retreat.12    

The development of Marquis wheat between 1893 and 1910 highlights the importance of 

fields, farms, and towns in the creation and reproduction of the colonial state.13 The wheat staple 

played an important role in the development of export-focused agricultural economies as well as 
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in Western ideals of appropriate food.14 Fields of wheat also represented idealized landscapes of 

settlement. These landscapes, as Susan Gray notes in a similar American context, are “not only 

associated with dwelling and permanence, but with a particular kind of commercial, agrarian 

landscape, one in which cultivated fields, farms, and towns have replaced the forest primeval.”15 

Similarly, using the Mexican region of Veracruz as an example, Andrew Sluyter argues that it is 

necessary to interrogate the balance of power between settlers, Indigenous peoples, and the 

land—what he terms ‘the colonial triangle’—to understand the development of landscapes in 

specific geographic and temporal contexts.16 In post-confederation Canada, I argue that settler 

dominance was maintained through these material and ideological strategies based on earlier 

historical geographies of government support for white settlers.17 The Canadian government’s 

use of dominion scientific agriculture demonstrates the importance of state sanctioned science in 

tipping the colonial triangle in favour of settler communities. The development of hardy varieties 

of wheat and other Western food plants by government scientists was part of this suite of 

strategies that played an essential role in the support and reproduction of settler communities. 

Wild rice, on the other hand, while readily acknowledged as a valuable food source for 

Indigenous peoples, did not fit easily into Western foodways: it was not enough to uplift settler 

communities, Indigenous communities and foodways were also devalued through dominion 

scientific agriculture. While Canadian and British scientists acknowledged it as a nutritious 
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grain, they saw its value as an ornamental and to attract game birds.18 The name ‘wild rice’ itself 

serves to discursively undermine its millennia-long history of cultivation, with continued 

political ramifications to the present day as cottagers in central Ontario ask why a so-called wild 

plant is being treated as if it was part of a domesticated agricultural system on Pigeon Lake.19 

The assertion of the wildness of wild rice has a long history in Western discourse.20 The plant’s 

perceived wildness was reflected in the perceived wildness of the people who relied on it for 

sustenance. The racializing basis of the identification of the plant underscored the 

appropriateness of the colonization of the lands, waters, and peoples of the region.21 At the same 

time research on wild rice was underway at the Farm, First Nations communities were 

increasingly confined to reserves.22 Settler authorities exerted powerful imaginative control over 

the lands and waters themselves, redefining their possible uses from the active sustenance of 

human life and community to one that privileged cottage colonialism dedicated to recreational 

escapes and sports hunting for white settlers.23 
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The historical geography of Marquis wheat and wild rice research at the Farm in the late 

nineteenth- and early twentieth-centuries highlights the complex entanglement of settler 

colonialism with more-than-human beings, including plants and animals, in redefining lands and 

waters towards settler ends.24 These entanglements were embodied in not only the wheat and 

wild rice plants examined by Farm scientists, but also in those scientists themselves. For the rest 

of this chapter, I explore each case study in turn before bringing them together to offer 

conclusions about the intersection of race, food, plants, and dominion scientific agriculture. 

5.2 Marquis wheat and spreading agricultural economies 

A clear economic hierarchy existed in Canada at the turn of the nineteenth and twentieth 

centuries. The owner-occupied farm was privileged as the foundation of both the national 

economy and the fledgling dominion’s polity. In the aftermath of the American Revolution, 

British loyalists fleeing the United States established agricultural colonies along the lower Great 

Lakes, beginning the transformation of the landscape from forest and marshes to fields. A 

century later, after the completion of the Canada Pacific Railway and defeat of the Northwest 

Resistance in 1885, the Canadian Prairies came to represent the next frontier for agricultural 

settlement. This required a different way of ordering the land than had existed previously, and 

new plants and animals had to be introduced in order to affect the change and make the new 

economic and political order viable. Marquis wheat, the single most celebrated example of 

agricultural scientific progress of the Experimental Farm Service in the early-twentieth century, 

was bred in this context.25   
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A further set of nested hierarchies existed within this new agricultural order. Growing 

economic plants was deemed superior to raising animals. Within animal husbandry, dairy cows 

were better respected than poultry. Among plants, wheat was king. This attitude is reflected in 

the debates surrounding the enactment of the “Act Respecting Experimental Farm Stations “in 

1886.26 Cereals, including wheat, quickly came to be of central concern among the scientific 

programs at the Farm with the Act included the direction to “test the merits, hardiness and 

adaptability of new or untried varieties of wheat or other cereals.”27 Director William Saunders 

retained personal control over cereal experiments until he gave the duties to his son Charles 

almost twenty years later in 1903. To pursue this work, the Saunders relied on scientists based at 

the initial five experimental farms,28 which were joined by new experimental stations established 

after 1906. In addition, they enlisted other state agents, including the Northwest Mounted Police 

and Indian Agents, as well as non-state actors, such as the Canada Pacific Railway and members 

of Christian missions, as partners in his scientific endeavours.29 A parallel network of farmers, 

numbering upwards of thirty thousand a year by 1902, were employed in what Saunders 

described as “cooperative experiments.”30 These experiments played a key role in the 

ascendancy of Marquis wheat and other novel varieties of cereals by ensuring their wide 

distribution, and observation, across the country. 

At the same time that he was establishing his network of collaborators, William 

Saunders, as director, would spend part of his summer visiting the branch farms. Further, in the 

early 1890s, he sent his sons, including Charles and Percy, as well as his assistant William 
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Macoun, to work on the branch farms during the summer. Although Percy ultimately moved on 

from his father’s line of business and Charles made multiple attempts to set up an independent 

career in music in Toronto,31 both Charles Saunders and Macoun would become established as 

successful and influential agricultural scientists at the Farm, gaining control of national research 

in cereals and horticulture, respectively, in 1910.32 During one of their summer assignments in 

the early 1890s, either Percy, Charles, or William Macoun made the fateful cross of Red Fife 

Wheat and Hard Red Calcutta that produced Marquis wheat. 33 

The development of new varieties of wheat and other plants, including cereals and fruit 

trees, played a key role in the early work of the Farm. William Saunders directly oversaw the 

Cereal Division until he ended Charles’s music career to appoint him to the newly created role of 

‘experimentalist’ (later renamed ‘cerealist’) in 1903. Cereal research was central to the wider 

experimental farm project as existing varieties did not thrive in the colder conditions of the 

Canadian Prairies. Writing in 1911 to John Percival, a professor of agricultural botany at 

University College Reading, Charles Saunders noted that while Europe already has many 

regional varieties, in Canada they must be created to meet the diverse soil and climatic 

conditions of North America.34 The desire to reimagine the Canadian West from fur trade and 

bison based economies to the breadbasket of the British Empire required discovering or creating 

varieties of European foods that could survive the short growing seasons and harsh climate 

encountered by settlers.  
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Creating novel varieties of cereals required the careful removal of pollen from the male 

plant and manual fertilization of the female plant, whose stamen had been removed. After 

pollinization, the female plant was carefully wrapped in cheesecloth and tied off with twine to 

prevent further uncontrolled fertilization.35 At the end of the season, the seed was carefully 

collected. The next year the seed was planted in small plots and closely observed. The length of 

germination, ability to resist late frosts or blight, the strength of stalks, the quality of the gluten, 

and the date of maturity were all tracked. Any emergent varieties were numbered. The plants 

would be selected for uniformity at the end of the season and the process repeated until a stable 

variety was isolated with the appearance of sports, phenotypical variations and regressions, 

limited. Writing in 1911, Charles Saunders noted the importance of propagating multiple strains 

from a single mother plant and then selecting the best strains after years of observation.36 Those 

deemed successful were named and sent to branch stations and entrusted to local farmers for 

further testing as part of the cooperative experiments before being released to the farming 

community at large.37 Marquis was not the product of a single seed, but of many thousands. 

The methodology of these cooperative experiments was simple. In the winter, farmers 

could apply to Ottawa or their local branch experimental farm with details of their farm and 

climate and receive free seed grain.38 The latest varieties, carefully prepared and packaged, 

would be shipped before the planting season. There was one condition: in return for free seed 

grain farmers must plant it in a separate small field, carefully monitor its progress over the 
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course of the season, and send detailed reports back to the Farm. This information was the 

currency of exchange and if reports were not received in Ottawa, farmers risked losing access to 

the grain supply in the future.39 Farmers were free to do what they would with the harvest, 

including to give or sell the seed to their neighbours. Indeed, as different novel varieties, such as 

Marquis, became established and popularized the experimental farms stopped distributing those 

varieties and instead directed farmers to local sellers.40 The creation of agricultural economies 

was more than simply determining or creating varieties that would prosper in a certain region.41 

These cooperative relationships provided access to the fields of farmers across the 

country and in turn shaped future experimentation. A key part of the success of the Experimental 

Farm Service’s project was to establish its authority as a trustworthy source of seed and 

information. By enlisting farmers across the country in their cooperative experiments, the 

Saunders not only gained valuable insight on the quality of their novel cereals but also of local 

climatic conditions. This information was used to limit where certain varieties were sent. As 

Marquis wheat’s reputation spread in the late 1900s and early 1910s, Charles Saunders was 

careful to only send samples to farmers in regions where it was expected to succeed. A failed 

harvest would hurt both Marquis and the Farm’s legitimacy in the eyes of Canadian farmers. 

These relationships had to be carefully managed. In refusing to forward seeds to a farmer in 

Moosejaw, Saskatchewan, Saunders stated that “I am anxious not to send out anything that will 

be reported upon unsatisfactory … if you were to announce next year that you found this variety 
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unsatisfactory, it would be unfavourably interpreted by some of the public.”42 He continued by 

expressing his concern in keeping “the reputation of the [experimental] farms … up as high as 

possible.” The expansion of the state through these exchanges of seed and information allowed 

government scientists to reinforce agricultural settlement by ensuring, to the best of their ability 

and knowledge, that farmers would succeed and, in turn, rely upon them for advice and seeds in 

the future. 

The Saunders’ breeding work tracks the rise of the practical application of genetics to 

economic breeding work. In the early twentieth century, English biologists William Bateson and 

Edith Saunders (no relation to William and Charles) popularized the genetic work of Gregor 

Mendel.43 Mendel’s breakthrough research on the principles of heredity in beans identified the 

importance of dominant and recessive phenotypes. After listening to a lecture by Bateson at the 

1902 International Conference on Plant Breeding and Heredity in New York City, William 

Saunders rose to say that “this paper has thrown light on many subjects which have been 

somewhat dark in my mind … in the cross-fertilization of wheats.”44 Saunders was concerned 

with controlling the development of sports in his experiments. The insight of Mendelism proved 

decisive in controlling these mutations, and Charles Saunders would rely on his experience to 

defend Mendel in subsequent years.45  
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Using language similar to the eugenics movement of the day, the concern for fixed pure 

varieties was of central concern to the farmers who made up the Experimental Farm Service’s 

main audience. For example, in 1914 Charles Saunders engaged in a series of letters with a 

farmer from Saskatchewan who insisted upon receiving “pure Marquis seed.”46 Saunders, ever 

the careful scientist, insisted that absolute purity was impossible.47 Given this widespread 

concern for purity and phenotypical similarity, a brief history of the parent varieties of Marquis 

is necessary to show the tenuous grounds upon which claims of purity rested. Red Fife Wheat is 

named for David Fife, an early settler in Peterborough County, Ontario. Fife obtained the 

original wheat from a trader in Glasgow who purchased it in Danzig (now Gdańsk, Poland). Red 

Fife proved successful and formed part of the backbone of Canadian wheat production in the 

nineteenth century. Later while it was being grown in small multiplication plots, researchers at 

the Farm noticed it was identical to Galician wheat growing in a nearby plot and which 

originating in modern Ukraine,48 a link that was later reinterpreted and celebrated by a Ukrainian 

born researcher at the Farm.49 Hard Red Calcutta’s pedigree was even more blurry. Charles 

Saunders noted that the name did not refer to a fixed variety but rather was a simple trade name 

for any hard red wheat purchased at market in Calcutta, India.50  
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The origin of both Red Fife and Hard Red Calcutta tell stories of Empire. While Red 

Fife’s origin is relatively well documented and celebrated, Hard Red Calcutta is often only 

mentioned in passing despite the importance of the female line to early twentieth-century 

cerealists.51 This, in part, reflects the fact that it was never an established variety in Canada, nor 

did the name refer to any specific variety in India. Further as Canadian historians have noted, 

immigration from India and other parts of Asia was officially discouraged by the Canadian 

government in the early twentieth century. There is a dark irony that “the exclusionists argued 

that immigrants from India were unsuited to Canada’s climate”52 while plants from India were 

being imported precisely for their ability to thrive in Canada’s climate. Unlike Red Fife, which 

was popular in Ontario, Hard Red Calcutta illustrates the reach of imperial scientific 

imagination. Indeed, William Saunders’ early search for hardy wheat led him to contact the 

Marquess of Dufferin who had served as Canada’s Governor General before being appointed 

viceroy of India.53  

Recognizing the general climatic correspondence of elevation to latitude, Saunders 

reported writing to Dufferin to request grain seeds from the Himalaya mountains. At the same 

time, he began acquiring wheat from the Russian imperial government, seeking hardy varieties 

from Siberia and other parts of northern Eurasia. Despite the initial promise of some varieties, 

Saunders was ultimately disappointed in the adaptability of Eurasian wheat to the Canadian 

Prairies. Although the varieties obtained from Russia and India proved hardy, they lacked the 

yield and quality of naturalized varieties, like Red Fife, expected by Canadian farmers and 
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bakers.54 The hardiness of a plant was only one factor in its success, and not the most important. 

Ultimately the test of good wheat was whether it made good bread. 

Prior to 1905, William and Charles Saunders relied on two methods for determining the 

viability of wheat for commercial bread production. In the field the tacit ‘chew test’ was 

instrumental in determining which of the many new crosses would be selected for further 

propagation. The chew test was what it sounds like: a kernel was removed from a head of wheat 

and chewed between the molars to determine the strength of the gluten and, therefore, the 

potential baking strength of the wheat.55 Those novel varieties selected through the chew test 

method were re-sown the following year and the harvest sent to commercial bakers. Outsourcing 

of this work proved cumbersome and, in 1905, Charles was able to secure funding to purchase 

commercial milling and baking equipment as well as to hire an assistant.56 This work stalled 

during the First World War when the milling and baking assistant enlisted.57 By this time, 

however, Marquis wheat was already heralding an explosion in production across the prairies, 

pushing the viable wheat growing region hundreds of kilometres further north.  

The breeding of Marquis wheat, therefore, was the result of a number of geographic 

movements across a number of scales. Globally, the international networks of the British Empire 

and of the late-nineteenth-century scientific communities first facilitated the movement of seeds 

across oceans and continents to the Farm and its branch stations. Later the imperial commercial 

networks, employed in the wartime economy, hastened Marquis wheat to markets in Europe and 

to the trenches at the frontlines. Nationally, the traffic of specialists and plant material between 

the central and branch stations of the Experimental Farm Service brought together the sons and 
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assistant of William Saunders and wheat varieties from around the world, allowing the 

purposeful crossing, testing, and selection central to creating new varieties of economic plants. 

At the most minute scale, the disciplined movement of pollen from the stamen of Red Fife to the 

pistil of Hard Red Calcutta and the physical control of further reproduction created the 

scientifically controlled reproductive circumstances that resulted in Marquis wheat.  

The scientific breeding work described above was not esoteric. It was part of a deliberate 

settler colonial policy to resettle the prairies with western and northern European and Euro-

Canadian populations. As Peter Russell observed, the opening of the west to settlers from the 

established provinces came just as the supply of available agricultural land in Eastern Canada 

was being exhausted.58 While Russell’s focus on the market economics overlooks the scientific 

and technological challenges faced by settlers, his description of the type of agriculture moving 

west along the railroad corridor shows the importance of developing an understanding of this 

migration that relinks science to its settler colonial ends. My point here is not to denigrate the 

struggles of early settlers or to downplay the important achievements of agricultural science. 

Rather, by relinking the scientific mission at the Farm and its regional branch stations to the 

settler colonial project, I hope to expand the discussion of the role of science in the British 

Empire to the Canadian context. 

Dominion scientific agriculture, including the development of Marquis wheat and other 

novel cereals, was essential to settler expansion. The new economic and ecological orders being 

transplanted from eastern Canada and Europe focused on the wheat staple alongside cattle, fruits, 

vegetables, and small scale reforestation efforts based on private property rights. The creation of 

farms and the focus on cash crops for export can be linked to the widespread extirpation of bison 

that, in turn, reinforced the deteriorating conditions of Indigenous peoples confined to ever 
																																																																				
58 P. Russell, How Agriculture Made Canada. 



	
	

145	

smaller reserves. Far from the simple increase of agricultural settlers from Eastern Canada and 

Europe that Russell describes, the new order included the successful assertion of imaginative 

control over the prairies that redefined what was possible. James Daschuk demonstrates this 

process of erasure by showing how disease and hunger were used to break the spirit of 

Indigenous communities and hasten their relocation.59 The government’s Indian Agents worked 

to keep Indigenous people on reserves while dominion agricultural scientists worked to expand 

the productive basis of incoming white settlers. The hand of the state that held down one 

community was used to uplift others. 

5.3 Manoomin and ‘wild’ rice 

The development of Marquis wheat and the place of the breeding projects in the 

Canadian settler colonialism highlights the importance of understanding the role played by 

scientists in reinforcing the imaginative control necessary to remake landscapes for different 

economies and societies. The transformation of manoomin into wild rice, a shift from food for 

humans to feed for game birds, offers another angle to explore the exertion of imaginative 

control over nature in the context of Canadian settler colonialism. Rather than using plants to 

replace one ecological and human community with another, the movement of wild rice 

illuminates the power of how a single plant species can be used to redefine land that was 

important for Indigenous food production yet marginal to European-style agriculture towards 

recreational ends. As with the previous section, my focus is on the use of these plants by settler 

and imperial scientists. 
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In 1901, American botanist Albert Ernest Jenks listed 59 different names in use for wild 

rice in North America at that time.60 This list included the two names already used in this 

chapter, manoomin and wild rice, along with a number of variations in European and Indigenous 

languages. Although detailed, this list was not exhaustive as a number of additional names were 

applied by botanists at Kew, most often Canadian Rice Grass.61 The names on Jenks’ list can be 

divided into three main categories: those based on the Anishinaabemowin manoomin; those 

derived from the French folle avione, including the common English name wild rice; and, 

finally, names based on the Linnean classification of the plant’s genus, Zizania.  

Names are not neutral, and language forms a key part of biocultural relationships central 

to human life.62 Names are historically and geographically relevant to the situation in which they 

are employed and are fraught with cultural and political ramifications. They enact different 

relationships between the human doing the naming and the plant being named, as well as 

relationships between the namer and the wider world. To use Dolly Jørgensen’s terminology, the 

name we use for the plant is itself a technology that does essential work in remaking the world.63 

A brief examination of the etymology of each of the three most common names for 

manoomin/wild rice/zizania will serve to explain these differences. Manoomin, the 

Anishinaabemowin term, is often translated as the good berry. The cultivation, harvesting, and 

consumption of manoomin is remains important to the Anishinaabeg foodways. 64   
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Wild rice, on the other hand, was assigned to the plant by Europeans who saw aquatic 

plants resembling rice growing as if in the wild, unaided. As William Dore, a botanist at the 

Farm, put it in the late 1960s, “the ‘tame grasses’ are completely dependent on the farmer’s care 

and attention for survival in our climate … in contrast wild-rice is essentially the same plant 

today that it was when the first explorers found certain Indian tribes … using it as a main 

food.”65 Wild rice was ‘wild’ both because it was well adapted to the climate in which it was 

found and used, and because Indigenous communities relied upon it. There have been numerous 

attempts to domesticate wild rice since its ‘discovery’ by Europeans in the eighteenth century, 

including at Kew Gardens in the early twentieth century.66 Wild plants, for Dore, thrived 

naturally in the climate in which they were found while the tame grasses—among which he 

counted wheat, oats, and other Eurasian cereals—required active human support. Without the 

intervention of farmers, wheat fields would be overtaken by invasive wild plants.  

Zizania, the third name from the Greek for weeds, is the taxonomic genus in the Linnaean 

system of classification. Most accounts give Carl Linnaeus himself credit for naming it in the 

eighteenth century from a sample obtained in British Virginia.67 Today Zizania is neatly divided 

into four species: aquatica, found in coastal and brackish waters from the St Lawrence down the 

Atlantic coast of North America all the way to the Gulf of Mexico; texana, found in Texas; 

latifolia, found in Manchuria in Northeast Asia; and, palustris found across the great North 

American boreal forests from Saskatchewan in the West to Quebec in the East.68 The latter, 

Zizania palustris, currently refers to the wild rice in question here. These distinctions, however, 
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are not historically constant. In particular, the words palustris and aquatica have referred to each 

other at different times by different authors. In the late nineteenth- and early twentieth-centuries 

Zizania aquatica was used to describe the species of wild rice under discussion in this chapter.69  

To summarize, the three most common names are: manoomin the good berry, an 

important Indigenous food plant; wild rice which has never been tamed; and Zizania, a weedy 

plant that’s hard to categorize. Add to this multiplicity the fact that, in the early twentieth 

century, imperial botanists at Kew requested that Canadians working at the Farm send them 

Canadian rice grass and received wild rice in the mail.70 The importance of these naming 

conventions is central not only to the ongoing dispute regarding the appropriateness of 

cultivating manoomin on Pigeon Lake today but also because the naming of plants is an exercise 

of imaginative control over the possible uses of land and water.71 What we call the plant changes 

our understanding of how it should be used, planted, and harvested, thereby influencing our 

reactions to debates that arise from its cultivation on Ontario’s Pigeon Lake in the twenty-first 

and at the Farm and Kew in the early twentieth centuries.72 To avoid confusion, I employ the 

name for the plant based on its use. As my focus is on settler colonial scientists at the Farm and 

imperial botanists at Kew, the term wild rice is used more often than manoomin. 

Both the geography and the ends of wild rice research were different than those of the 

cereal breeding programs. Where the development of Marquis wheat relied upon a generally 

westward movement of plant material from Europe and British India to Ottawa and from there to 

western Canada, wild rice generally moved in the opposite direction: from rural Canada to 
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Ottawa and then east across the Atlantic to Kew. The source of the plants used in naturalization 

experiments further underlines the cooperation of various agents of the young dominion’s 

government. Initially seed was obtained from the Geological Survey of Canada’s chief Botanist 

John Macoun (father of William) in northwestern and central Ontario before local sources were 

found in eastern Ontario. These latter sources were along the Rideau River at Kars and Smith 

Falls, south of Ottawa, as well as at Billings Bridge in Ottawa. The seed was then planted, 

studied and harvested in the ponds of the Farm’s Dominion Arboretum.73 Starting in 1909 and 

continuing into the 1930s, regular shipments were made from these stands in Ottawa to Kew. At 

Kew, the seed was planted in the Lily Pond. From there, it was sent to amateur experimenters, 

landed estates, churches, and other botanic institutions across the United Kingdom.74 

The first shipment of wild rice was sent from the Farm to Kew Gardens in 1887.75 In a 

letter to William Thistelton-Dyer, Kew’s director,76 Saunders described the relationship he hoped 

to establish between the newly established Farm with the growing community of Canadian 

botanists and horticulturists, on the one hand, and between his experimental farm and the wider 

world. With the establishment of the experimental farms, Canada would “not much longer be a 

clank” in the empire’s biological research program.77 Similar to the role played by prominent 

local botanists in rural Victorian England, Saunders was positioned himself as an authoritative go 
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between in the exchange of knowledge and plants.78 He sought to establish the Farm as a key 

node in the network between the metropole (Kew) and periphery (Canada). 

The wild rice seed sent in 1887 was collected by John Macoun but had to pass through 

Saunders’s growing clearing house at the Farm before being shipped overseas. Enclosing the 

seed in his letter, Saunders thanked Thistelton-Dyer for his investment in the new experimental 

farm system—an investment that came in the form of seeds and saplings. The wild rice seed was 

the first return on Kew’s initial investment and helped reinforce the fledging relationship of 

exchange of plant material between the two research centres.79 Where the currency of exchange 

between William and Charles Saunders and farmers in the cooperative cereal experiments was 

information, communication between research stations was focused on the exchange of plants 

and plant material. 

Wheat and cereals would eventually make their way east as food stuff for the British 

Empire, but wild rice in the hands of western scientists, tended and harvested as manoomin by 

the Anishinaabeg, was not intended as food. Its movement from the Canadian Shield and Rideau 

River to, first, the Farm and, later, Kew Gardens marked a transformation from thinking about 

manoomin for human consumption to viewing wild rice as an ornamental to attract wild game to 

the estates of the landed gentry in the UK and to hunting camps, parks, and nature preserves.80 In 

letters sent to experimenters in 1908 and 1909, Sir David Prain, Thistelton-Dyers’ successor at 

Kew, noted wild rice’s two benefits for his clients: it was a beautiful addition to one’s pond and 
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could be used as a feed grain for waterfowl.81 Although European and settler authors had long 

referred to the plant as wild rice, folle avione and similar names, the movement of the plant in 

scientific communities is key to its redefinition as part of the wider Canadian settler colonial 

undertaking. Prain did not promote manoomin as highly nutritious food for humans, rather in the 

British scientific market wild rice was valued only for its looks and its ability to attract desirable 

birds. 

This discursive shift from food to feed cannot be overstated. In the letter that 

accompanied the initial supply of wild rice seeds, William Saunders noted that it was “freely 

used by many of the tribes” of Canada.82 The seed, however, was not intended for human 

consumption when it arrived at Ottawa or Kew. E.S. Archibald, the third director of the Farm, 

noted in his preface to a 1920 pamphlet on wild rice written by botanist Faith Fyles that while 

“as a food for man, wild rice has distinct value…our main object…is to stimulate its growth in 

localities where it is found to thrive in order to attract and furnish food for our game birds.”83 

W.J. Bean, head of the arboretum at Kew, wrote in the 1909 Kew Bulletin that “although the 

seed or rice is used as food…it is on its value as a food-plant for duck and other edible waterfowl 

as an economic plant chiefly depends.”84  

While there was a niche market in Canada and the United States for growing wild rice for 

human consumption outside of Indigenous communities, mechanized production was limited 

largely to settlers. As a result, innovative white harvesters were lauded for mechanizing the 

harvest of wild rice while harvesting by Indigenous peoples was, and in some cases continues to 
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be, only viewed as valid if it was limited to local consumption and traditional canoe-based 

harvesting.85 Worse, settler harvesters had access to markets whereas Indigenous communities, 

moved onto reserves, saw their lands and waterways repurposed, and economic opportunities 

stifled by government regulations.86 Scientific attention at Kew and the Farm that viewed wild 

rice as ornamental feed rather than food was part of this process. At the same time, wheat and the 

other tame grasses were deemed appropriate food for settler communities and land grants were 

provided for their cultivation.87  

Just as the development of Marquis wheat and other novel cereals was part of a re-

imagination of the Canadian prairies towards grain production, wild rice at the Farm played a 

role in redefining the forests and lakes of the Canadian Shield for a new economic reality that 

focused, in part, on the rise of recreational economies in the form of cottages and hunting 

camps.88 Despite its recognized value as high quality human food well adapted to its 

surroundings, the frequent refrain that wild rice’s economic potential lay in its consumption by 

wildfowl, not people underlines this shift. Similarly, the introduction of certain species of fish 

preferred by sports fishers supported the vacationing elites from southern Ontario. The provincial 

government asserted its imaginative control by establishing a series of fish nurseries and a policy 

of stocking lakes to support the growing recreational demand shifting the balance of ecological 

communities across the region away from Indigenous to white recreational fisheries.89 Wild rice, 
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not considered appropriate as food by settlers, was similarly underprivileged in its own right. Its 

role was to attract ducks and other wildfowl for hunters and only be consumed indirectly.  

The eastward movement of wild rice seed continued during the early twentieth century. 

Botanists at Kew Gardens hoped to introduce the plant to the rural elites across the British Isles 

to help attract game birds to their grounds.90 Wild rice, however, was notoriously difficult to 

transport. Seed stored over the winter, such as that found among the Farm’s first botanist and 

entomologist James Fletcher’s effects after his death, often lost its germinating power.91 Drying 

the seed for shipping had a similar effect.92 Indeed, Fyles would later conclude that “the sowing 

of seed which has been kept dry for several months is the chief cause of so many failures to 

cultivate wild rice.”93 Shipping the seed moist risked mould and fermentation.94  As Dolly 

Jørgensen put it “animal and plant life does not always behave as humans want—they have their 

own drivers for action.”95 Plants retain the ability to die if placed in conditions not conducive to 

their survival.  

The development of particular techniques and technologies to transport wild rice seed 

across the Atlantic Ocean posed a particular challenge as neither Kew Gardens nor its partners in 

other parts of the UK were able to create self-sustaining stands.96 Although Saunders did not 

describe how he prepared the initial 1887 shipment for the trans-Atlantic voyage, Faith Fyles, 

working over 25 years later, took careful notes on her attempts to send seed across the ocean. 

Fyles inherited the wild rice research project from James Fletcher. At the same time, Sir David 
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Prain, Thistelton-Dyers’s successor at Kew, sought to reintroduce wild rice to the UK. There had 

been previous attempts by Joseph Banks at the turn of the eighteenth and nineteenth centuries but 

W.J. Bean concluded “it would not appear to have been permanently successful.”97 The renewed 

interest in wild rice in the UK was demonstrated by the number of members of the landed gentry 

who signed on to a cooperative experiment to naturalize wild rice. Seed received from Canada, 

from the Farm, was then distributed to over twenty estates across the UK.  

Fyles continued to collect and send wild rice seed to Kew. Initially she received the seed 

from collectors working in north-western Ontario; however, after the outbreak of the First World 

War, she reported the collectors had all enlisted and been sent to the front. In 1916 she located a 

source of wild rice along the Rideau River near Billings Bridge, two kilometres west of the 

Farm. Fyles collected the seed and planted it in the Dominion Arboretum on the banks of the 

Rideau Canal. Alongside the plantings in the slow moving waters of the Arboretum ponds and 

streams, Fyles experimented with different methods of cultivation to increase her ability to 

harvest seed for distribution.98 Shipments to Kew continued into the 1930s predominately in the 

fall but occasionally also in the spring.99 The autumnal shipments were preferred because most 

attempts to preserve seed over winter failed. 

Efforts to cultivate wild rice as an ornamental plant in the UK, including challenges faced 

sending seed from Canada, conflicted with wild rice’s life cycle. An annual aquatic plant, it is 

grown from seed each year. As the seed ripens in the fall, it darkens and loosens its hold to the 

stalk. As a result, many grains drop into the water and sink into the muddy banks of the slow 

moving rivers and lake shores the plant prefers during harvest by humans or when eaten by 

animals. As a result, the harvest and consumption of wild rice is often coterminous with planting 
																																																																				
97 Bean, "The Canadian Wild Rice," 382; See also: Zilberstein, "Inured to Empire.” 
98 Fyles, "Wild Rice.” 
99 RGB Kew Inwards Book 1934-1936, RBGKA. 



	
	

155	

and where conditions are right, such as in Ontario’s Pigeon Lake, can lead to the expansion of 

stands.100 The seed lies dormant during winter until the surrounding waters warm, at which point 

it germinates and the stalks begin to grow out of the water. The relationship between wild rice 

and water is a necessary one, and once dried for any length of time the seed loses its vitality.101  

Fyles treated the regular shipments of seed to Kew as an opportunity to run an 

experiment on the best means of transporting the seed across long distances as well as how to 

successfully store it over the winter. Initial attempts were made to ship it wet, but this required 

the seed be kept in a cool place. Too much heat would create the ideal circumstance for mould 

and other bacteriological threats. On the other hand, dry seed was almost worthless. After a 

decade of work, she determined that seed collected on a cool day and stored in dirt away from 

the sun proved the most effective way of shipping. Time was still a concern and depending on 

the growing conditions of the season, the seed would not survive the transit in any meaningful 

way. Too much summer rain, for example, led to small seeds that dried out too quickly.102 

Getting the seed to Kew was half the battle. Once there, the Royal Botanic Gardens 

proved unsuitable for the creation of self-propagating stands. While in the Dominion Arboretum 

at the Farm ,wild rice was planted in streams and ponds that kept their water all year, at Kew the 

ponds were drained for cleaning during the winter. This gave the seeds an opportunity to dry out 

before being re-submerged. Further, as a seed used to attract birds it was altogether too 

successful. At Kew the main threat was from sparrows, while those receiving seed from Kew 

reported ducks, voles, and mice “greedily eating it.”103 These challenges led the botanists at Kew 

to experiment with different means of naturalizing their wild rice. One method was to collect the 
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seed as soon as possible after they ripened and to store them in mud at the bottom of water filled 

barrels for the winter. This would mimic the conditions found in the lakes and rivers of Canada. 

In the spring the seed would be carefully transplanted to the ponds and from there a new season’s 

collection would be grown. This method was labour intensive and time sensitive.104 The repeated 

and regular requests sent to Fyles for new seed underscored the unsustainability of the 

naturalization project.  

5.4 Conclusion 

The failure of botanists at Kew and across the UK to naturalize wild rice offers a 

poignant counterpoint to Dore’s argument that wild rice was wild because, in Ontario at least, it 

did not require the care and attention of the tame grasses. The failure of the early twentieth-

century naturalization project in the UK, as with that in the early nineteenth century,105 provides 

a second ground on which Europeans and settlers could assert the wildness of wild rice: it could 

not be tamed even at the very heart of empire. 

Settlers did not abandon their cultural heritage and foodways when they moved into new 

regions. They brought their culinary traditions, including a sense of which plants and animals 

were fit for human cultivation and consumption, with them. Indeed, as Kay Anderson noted in 

European thinking “to cultivate nature was to draw it into a moral order where it became 

‘civilized’”.106 This can be seen in the hierarchy of plants and animals in the agricultural sciences 

where, as noted above, wheat was king. The expansion of ‘tame’ cereal based agriculture relied 

on the creation of new varieties suited to the climatic conditions settlers found in the newly 

opened west. The food sources of existing communities became less and less important as those 
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very communities were displaced from the land. This expansion of agricultural economies 

further undermined existing foodways, leading to the famines and disease that helped force 

Indigenous nations from their territories onto reserves.107 Similarly, wild rice was not seen as 

appropriate for regular consumption by settler communities or as having been cultivated by 

Indigenous groups.  

Settler colonialism requires the creation of new landscapes through a process of asserting 

imaginative control. Imaginative control was not just abstract ideas, but guided the construction 

of desirability of different plants and animals. The imagined economic productivity of these 

plants and animals thus shifted and those deemed desirable were protected while those deemed 

nuisances were literally rooted out.108 This control is at once cultural and material demonstrating 

the complex interaction between the material world and ideas of belonging. The cultural vision 

of what a productive colony should look like cannot be removed from its material consequences 

including the destruction of the economic basis of previously existing communities. The creation 

of new economies and landscapes in Canada required the removal and replacement of existing 

human and ecological communities. This was facilitated by agricultural scientists in the 

Experimental Farm Service and, particularly, at the Farm. 

The stories of both plants in the hands of Canadian and imperial scientists demonstrated 

the hierarchy of crops in the settler colonial order. Each had a role to play in exerting the 

imaginative control necessary to remake the landscapes of the young Canadian state for 

permanent European and Euro-Canadian settlement. The rise of Marquis wheat in the first 

decades of the twentieth century led to the creation of the now iconic landscape of western 

Canada alongside the primacy of wheat as a key economic staple. Manoomin was eclipsed by 
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wild rice, assisting in the redefinition of the lakes and forests of Central Ontario away from 

Indigenous food ways and economics towards cottaging and tourism. 

The two cases of Marquis wheat and wild rice demonstrate the role dominion scientific 

agriculture—scientists and scientific networks—as a technology of governance, played in 

creating and sustaining settler colonialism in Canada in the late nineteenth- and early twentieth-

centuries. Science helped nurture the ground in which settler communities and economies 

developed. The physical and discursive alteration of plant material by government scientists was 

essential in rooting new economic and political orders across northern North America. In both 

cases examined in this chapter, the movement of plants and plant material through scientific 

milieus was used to reinforce nascent state structures during the Dominion of Canada’s first 

decades, helping to enact political, economic, and ecological changes. 
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6. Formal Agriculture: Information, Authority, and Outreach. 
 
And so he welcomed the scientific men who came from the experimental farms at 
Ottawa, Swift Current, Medicine Hat. Let them take the credit, he thought. Let them take 
the heat.1 

 
6.1 Introduction 

This chapter examines how information regimes operated in the Experimental Farm 

Service across three domestic scales: the dominion level, through the development of 

institutional control of information and experimental data within the Experimental Farm Service 

as a whole; nationally, collecting information from farmers located across Canada through fact 

finding tours and correspondence; and, finally, at the level of individual farms, made up of 

human, plant, and non-human animal bodies, through the development of standardized forms and 

free architectural plans in order to promote good business practices by farmers. The division of 

information management practices into these three scales illustrates different information 

sharing, gathering, and dissemination practices employed by Farm scientists throughout the late 

nineteenth- and early twentieth-centuries and reflects a disciplining project that sought to 

influence different behaviours at each level in order to promote good farming practices through 

scientifically rigorous and practical solutions. The practices examined in this chapter underscore 

the inherently messy and multi-directional movement of information to and from the Central 

Experimental Farm in Ottawa as well as how authority, and the political rationality of a liberal 

governmentality, was constructed, performed, and disciplined by Farm scientists.2 
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Viewed from the position of Farm scientists (see Figure 6.1), these scales form a nested 

hierarchy: Farm scientists discursively positioned themselves and their work from a vantage 

point above and to a degree outside of Canadian agriculture. As a result, they were in a position 

to oversee and study Canadian agriculture in order to make both generalized and localized 

recommendations for Canada’s farmers located across the growing nation. Finally, at the level of 

individual farms, efforts were made to build efficiencies and best practices into the micro-

geographies of farms by inculcating business practices and making architectural 

recommendations. The scientific and communicative labour examined in this chapter highlights 

the importance of building epistemic scaffolding that provided recommendations that were at 

once legible to farmers while also maintaining appropriate scientific practices and discipline that 

allowed these recommendations to be made in the first place.  

 

Figure 6.1: Dominion, National, Farms: the three scales examined in this chapter as viewed from 
the perspective of Experimental Farm scientists. 
	

The information management and outreach techniques discussed in this chapter played an 

important role in the development and support of the authority of Farm scientists. Following 

science studies scholar Nicole Nelson, I use the metaphor of the “epistemic scaffold”3 to describe 

how Farm scientists sought to position themselves as authorities not so much in agricultural 

science but rather in agricultural practice. While Nelson’s research looks at how mouse 

behaviour in laboratory situations become models for human health, the epistemic scaffold can 
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be fruitfully applied outside Nelson’s laboratory context. As Nelson puts it, the metaphor of the 

scaffold “show[s] how researchers build up the scaffold of arguments that support the test, break 

down or modify troublesome parts of the scaffold, and signal their understandings of what the 

scaffold should look like … [and] highlights the social dynamics of claims-making.”4 In the 

context of dominion scientific agriculture, the social dynamic of claims-making was also an 

attempt to make farmer behaviour conform to an expected economic and political rationality, 

such as during the poultry surveys discussed in Chapter 4.  

In presenting their research to the farming public, Farm scientists built an epistemic 

scaffold that emphasized their experience as farmers rather than their expertise as scientists. As 

discussed in the introduction to this thesis, they stressed that scientific theory “will make way for 

practical experience, the most important element of all success.”5 The focus on practice was 

particularly visible in Chemist Frank Shutt’s frequent defence of his work, which risked 

appearing ephemeral in the context of the “man on the land.”6 This marks an inversion of Robert 

Kohler’s argument that the twentieth century saw an ascension of laboratory science over field 

work.7 At the Farm, the field remained the primary site from which authority was drawn 

throughout the period under examination in this thesis. This particular epistemic scaffolding 

becomes increasingly clear as I follow the movement of information from the dominion through 

the national to the farm scale.   

Before I interrogate each scale in turn, it is necessary to acknowledge the artifice of this 

division at three levels. First, I want to emphasize that this is the view from the experimental 
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farms: farmers, provincial departments of agriculture and agricultural colleges, and even other 

parts of the Dominion Department of Agriculture had different perspectives on the relationship 

between each of the three scales examined in this chapter. The epigraph that opens this chapter is 

one example. The events of Elizabeth Hay’s novel A Student of Weather are spurred on by the 

repeated appearance of a young scientist from the Central Experimental Farm, Maurice Dove, to 

a farm in Willow Bend, Saskatchewan, during the dustbowl of the 1930s. Ernest Hardy, the 

farm’s owner and father of the protagonist Norma Joyce, welcomed scientists with a wary eye, at 

once letting them explain his successes to him while also giving them the opportunity to shoulder 

any blame for failures. The relationship between agricultural scientists and farmers was not 

straightforward. It formed a tangled web between government and citizen, expert and 

practitioner. As described in Chapter 5, Farm scientists such as Charles Saunders carefully 

guarded the reputation of the Farm, working to ensure only those seeds likely to succeed in a 

given region would be distributed there, even if another variety was more popular.  

Second, while each of the three scales represents a different type of relationship, the 

circulation of agricultural knowledge, plants, and animals between and within each scale is 

mutually reinforcing. For example, the handbooks provided by the Division of Poultry 

Husbandry to track egg production, discussed in Chapter 4, relied on work undertaken and data 

collected at the Farm in Ottawa and branch farms across Canada in order to provide advice to 

individual farmers for the most effective management of both human and avian bodies in 

properly designed and constructed poultry houses. At the same time, knowledge about business 

practices in the country were garnered from correspondence and site visits to working farms, and 

by the data provided by returned booklets. Proper record-keeping, in turn, supported whole farm 

cost calculations undertaken that tracked inputs (labour, feed) and outputs (eggs for sale) to 
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ensure hens were laying at a profitable rate. The scientific work at the dominion scale was 

supported by data collection at the national scale, which led to practical solutions for application 

at the farm scale. In presenting these relationships across three scales, I seek to tease out the 

different processes at work while recognizing that they form part of a unified program of 

research. 

Finally, I acknowledge that Farm scientists also worked at international and imperial 

scales. Scientific knowledge and material was not confined within the borders of nation states 

nor to the constituent parts of the British Empire. As discussed in Chapters 3 and 5, plants, 

animals, agricultural products, and information were part of a multi-directional and -nodal trade 

between research stations and individuals located around the world. The Central Experimental 

Farm was established in the context of this network of colonial outposts and relationships at its 

inception following Director William Saunders’s report on the state of agricultural science 

published in February 1886.8 The key difference between the domestic scales examined in this 

chapter and the international scale was that relationships maintained across national borders were 

often between fellow scientists and experts, while within Canada much of the work undertaken 

was to support farmers themselves. Nonetheless, just as the three domestic scales are deeply 

entwined, it is impossible to completely set aside the international scale, and I turn to 

international actors to highlight the working of domestic networks. 

This chapter, then, seeks to uncover the techniques of management and control employed 

in the development and maintenance of scientific relationships across three domestic scales: the 

dominion, the national, and the farm. Farm scientists sought to establish for themselves a central 

role in overseeing the movement of information and the plant and animal bodies that were key to 

the Farm’s ongoing program of pursuing answers to the practical problems of agriculture facing 
																																																																				
8 William Saunders, “Report on Agricultural Colleges and Experimental Stations.” 
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Canada’s farmers. In this way, the Farm acted as a centre of calculation and Farm scientists 

sought to enact disciplinary power over dominion scientific agriculture within and beyond the 

Experimental Farm Service. They pursued this power over nature by extending networks of 

surveillance and writing: examinations of reporting relationships, cataloguing techniques, fact 

finding tours, the provision of architectural recommendations and blueprints, and the creation of 

standardized form-fillable booklets.   

6.2 Dominion Science 

In this section, I interrogate the relationship between Farm scientists based in Ottawa 

with their regional counterparts. I trace how the bureaucratic reporting relationships within the 

Experimental Farm Service itself ensured the Farm’s place as the primary centre of calculation in 

dominion scientific agriculture throughout the late nineteenth- and early twentieth-centuries, 

with an important shift after the creation of the “dominion scientist” positions by Minister of 

Agriculture Sydney Fisher in 1910. I begin with an examination of the 1886 “Act Respecting 

Experimental Farm Stations”9 (hereafter ‘the Act’) before turning to the information 

management techniques applied by Dominion Horticulturist William Macoun after he took 

control of horticultural research across the Experimental Farm Service. At the dominion scale the 

epistemic scaffolding that relied on a narrative of practical experience was less prevalent, 

nonetheless this section provides a backdrop to the investigative and outreach work examined in 

the following sections. 

Receiving royal assent in June 1886, the Act laid the groundwork for the development of 

the Experimental Farm Service’s research program, establishing its mission to undertake wide-

ranging research into the practical problems facing farmers and the agricultural sector across 

Canada, and spurred the creation of a national network of agricultural scientific stations with the 
																																																																				
9 “An Act Respecting Experimental Farm Stations.” 
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necessary hiring of agricultural scientists. The “principal or central station,” the Central 

Experimental Farm, was to be located in the “vicinity of the capital”10  having control over the 

branch farms located in Nova Scotia, Manitoba, the Northwest Territories, and British Columbia. 

Sections 5, 8 and 10 of the Act are of particular importance for this chapter. These sections 

provided the legal basis for the reporting relationship between the central and branch farms that 

remained in force—with a slight but important modification with the creation of the dominion 

scientist positions in 1910, discussed in more detail below—into the middle of the twentieth 

century. 

Section 5, subtitled “Management of the Farm Stations,” made it clear that “said farm 

stations shall be under the control and direction of the Minister of Agriculture”11 and authorized 

the minister to appoint a director and other officers as may be needed to pursue the research 

mandate outlined in section 7. Sections 8 and 10 positioned the Director of the Central 

Experimental Farm as the essential intermediary between the minister and all other scientific 

officers. The minister, having charge of a large and diverse department as well as being a 

member of parliament, was not, of course, in a position to oversee the day to day work of the 

experimental farm service. To this end the Act ordered that the officers of the various 

experimental farms prepare reports for the minister on quarterly and annual bases, as well as 

publications on the topics under study as needed, and that these reports were to pass through the 

director of the Farm in Ottawa, who would then himself report to the minister.  

This formalized reporting structure established the basis of the hierarchy that defined the 

early management structure of the Experimental Farm Service. William Saunders, as the 

founding director of the Central Experimental Farm and Experimental Farm Service, played a 

																																																																				
10 “An Act Respecting Experimental Farm Stations," 98, Section 3. 
11 “An Act Respecting Experimental Farm Stations,” 98, Section 5.  
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pivotal role in establishing the relationships between the central and branch stations. As laid out 

by the Act, Saunders received regular reports from the division chiefs located in Ottawa as well 

as from the superintendents of the branch farms. These reports were compiled into an annual 

submission to the minister and published in the sessional papers until 1925, when the sessional 

papers were discontinued as a unified publication. Both before and after 1925, annual reports 

were also made freely available to farmers and other interested individuals as stand-alone 

publications, as established by Section 9 of the Act. In this way, while these annual reports were 

addressed to the minister, they (and other Farm publications) also kept an eye to their primary 

target audience: Canada’s farmers and settlers.  

The political aspect of the annual reports—using annual reports to justify the continued 

existence of the experimental farms—cannot be ignored and was most clear when a new party 

took power. For example, William Saunders opened his 1897 report with a description of the 

progress of the experimental farm system since its establishment a decade prior.12 While this was 

his tenth annual report, it was also the first published after the election of Wilfrid Laurier’s 

Liberal government and the appointment of Sydney Fisher as Minister of Agriculture. An earlier 

retrospective was written in 1891, after Sir John Carling was replaced as minister due to his 

defeat in that year’s parliamentary elections.13 This is notable as Fisher, himself a farmer by 

trade, was one of the most vocal critics of the Experimental Farm Service, in general, and 

Central Experimental Farm, in particular, after it was established.14 Addressing Fisher’s earlier 

criticisms, Saunders opened his retrospective by declaring that although experimental agriculture 
																																																																				
12 W. Saunders, Experimental Farms Reports for 1897 (Ottawa: S.E. Dawson, 1898): 5-7 
13 W. Saunders, Experimental Farms Reports for 1891, 5-6. 
14 In particular, the land acquired for the Farm was criticized for what Fisher and other members 
of parliament deemed its poor agricultural potential. Fisher based his early opinion on a visit to 
the Farm in June, 1887. See: House of Commons Debates, First Session Sixth Parliament, 1887 
(Ottawa: MacLean Roger & Co, 1887), 2 June 1887: 720-728; Sydney Fisher in House of 
Commons Debates, 1887, 6 June 1887: 983. 
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is necessary a long term endeavour, “enough has been accomplished which can be cited to show 

that the Experimental Farms have already proved of great service to the farmers of the 

Dominion."15 Saunders continued by underlining that “the chief aim [of the experimental farms] 

has been to advance the interests of farming and to make that noble occupation more 

profitable.”16  

This discursive focus on the practicality and, importantly, profitability is important. In his 

reports, Saunders was quick to use language that avoided denigrating Canadian farmers while 

pointing to the benefits of agricultural science to improve their economic position. Thus, 

Saunders portrays science as an endeavour that does not necessarily replace the knowledge 

obtained by farmers through the practice of their vocation, but rather serves as a catalyst, 

providing ever increasing possibilities for profit through the investigation and rationalization of 

farming practices. While the reports were addressed to the minister, they were written with an 

eye to distribution to the farming community at large. This focus on practicality served to build a 

rung in the epistemic scaffolding of dominion scientific agriculture between implicitly 

acknowledging the scepticism with which government scientists would be received and 

providing the results of scientific investigation as directly as possible to Canada’s farmers.17 

Fisher appears to have accepted Saunders’ arguments and he oversaw the rapid expansion of the 

system with the first new branch stations opening in 1906 at Lethbridge in the new province of 

Alberta. This presaged a rapid increase in the number of stations and by the end of 1913, thirteen 
																																																																				
15 W. Saunders, Experimental Farm Reports for 1897, 5. 
16 W. Saunders, Experimental Farm Reports for 1897, 7. 
17 Extension services were largely administered by the provinces in Canada. See: Lee-Anne S. 
Milburn, Susan J. Mulley, and Carol Kline, “The End of the Beginning and the Beginning of the 
End: The Decline of Public Agricultural Extension in Ontario,” Journal of Extension 48.6 (2010) 
online: https://www.joe.org/joe/2010december/a7.php (last accessed 30 October 2017); Everett 
Rogers, “The Intellectual Foundation and History of the Agricultural Extension Model,” Science 
Communication 9.4 (1988): 492–510; Ayele Yeshewalul, “Agricultural Extension Agent Roles 
in Canada and the United States” (Ph.D. thesis, University of British Columbia, 1982). 
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new stations joined the original five farms in the Experimental Farm Service, in addition to seven 

sub-stations.18 Although the rate of increase slowed during and after the First World War, the 

network continued to expand. In 1939, the Experimental Farm Service consisted of 30 

experimental farms and stations—some of which held particular specializations, such as the 

Charlottetown Experimental Fox Ranch—and 16 sub-stations (see Figure 6.2).19  

The director was not the only scientist in Ottawa who oversaw local aspects of national 

research programs. The Ottawa division chiefs had an increasing impact on research undertaken 

across the country. This was at first through a relatively informal process of delegation, where 

William Saunders authorized division chiefs at Ottawa to oversee research in their field. This 

arrangement was formalized after 1910 with the creation of the new “Dominion Scientist” 

positions by Minister of Agriculture Sydney Fisher. Before 1910, the branch superintendents 

reported directly to Saunders in his capacity of director and he officially oversaw the work of the 

scientists working at their farms. The dominion scientists, on the other hand, were given formal 

direct control over all research in their area of expertise regardless of whether it occurred in 

Ottawa, where they were without exception based, or on the branch farms across the country. 

The dominion scientist positions have an interesting origin. Observing the importance of nation-

scale trials for cereal research projects, William Saunders wrote to Fisher during the spring of 

1910 to argue that Cerealist Charles Saunders, his son, be granted a new status of Dominion 

Cerealist with direct responsibility over the entire cereal research and breeding program.20 As  

																																																																				
18 Anstey, One Hundred Harvests, 33–38;  
19 In addition to the experimental farms, stations, and sub-stations, the Experimental Farm 
Service also oversaw 125 illustration stations and 43 Prairie Farm Rehabilitation Administration 
stations. Fifty Years of Progress, 22-26. 
20 Memorandum to Minister Fisher by W. Saunders, April 1910, RG17, Volume 2744, File 
114344, LAC. 
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Figure 2.2: Map of the Experimental Farm Service in 1939. Source: Fifty Years of Progress, 6. 
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mentioned above, prior to this William had formal control over research at the branch farms 

through his authority over regional superintendents. Fisher saw the wisdom in this 

proposal and took it even further than William suggested. In his response and without apparent 

consultation with William due to the pressing needs of a busy parliamentary session, Fisher 

included Orders in Council not only promoting Charles to Dominion Cerealist, thereby giving 

him control over research in his field at the branch farms, but also extending the authority of 

Horticulturist William Macoun, Chemist Frank Shutt, and Agriculturist J.H. Grisdale. Along 

with Charles, Macoun and Grisdale immediately received the ‘Dominion’ honorific before their 

title, and most other division chiefs received their new titles before the publication of the report 

for the year ending on March 31, 1910.21 In fact, only Poultry Husbandman A.G. Gilbert was 

excluded. It wasn’t until after Gilbert’s death in 1913 that his successor F.C. Elford received the 

title “Dominion Poultry Husbandman.”  

The dominion scientist positions served to both decentralize the authority of the director 

over the superintendents to the division chiefs at Ottawa while centralizing the powers of the 

new dominion scientists based in Ottawa over research undertaken in the branch farms. This 

seemingly minor bureaucratic reorganization created a new regime that was explicitly focused on 

extending and streamlining the authority of scientists at the Farm in Ottawa over their regional 

colleagues. Instead of having to communicate requests for work in the regions through the office 

of the director, the new dominion scientists were now authorized to correspond directly with the 

branch superintendents and scientists regarding projects undertaken in their disciplines. Far more 

																																																																				
21 Note that the discussions to create the dominion scientist positions took place after the end of 
the fiscal year, yet the titles were included in the list of officers on the cover on the 1910 annual 
report. See: Correspondence Fisher to W. Saunders, 23 April 1910, RG17, Volume 2744, File 
114344, LAC; Correspondence W. Saunders to C. Saunders, 14 June 1910, RG17, Vol 4301, 
File ‘Correspondence Dominion Cerealist 1911-1914,’ LAC; W. Saunders, Experimental Farms 
Reports for the Year Ending 31 March 1910 (Ottawa: C.H. Parmelee, 1910), 1. 
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than a strictly paper-based relationship, they were directed by Minister Fisher to undertake 

annual tours to observe first-hand the progress of research in their fields on branch farms. 

Finally, Fisher’s order-in-council also formalized weekly reports between the superintendents 

and the director in Ottawa—increasing the required frequency from the legislated minimum of 

quarterly—and added the requirement for the director to solicit input from the new dominion 

scientists on any other details that superintendents must provide reports on.  

Of the new dominion scientists, it was Horticulturist William Macoun who felt most at 

home in this new state of affairs. Macoun, as outlined in Chapter 3, spent his entire adult life 

working at the Central Experimental Farm, from 1889 until his death in 1933. He soon 

demonstrated his value and in 1890 Saunders took the unusual step of publicly acknowledging in 

his annual report that Macoun was “unremitting in his attentions, and has proved himself 

thoroughly reliable in his records and observations.”22 This attention to detail and discipline in 

information management helped to ensure Macoun’s rise from assistant to the director to 

foreman of the short-lived forestry division, and ultimately his appointment as the chief 

horticulturist in 1898, which he held until his death thirty five years later. These qualities also 

served him well as he adjusted to his role as dominion horticulturist. 

Writing in his annual report for the year ending in March 1912, Macoun reflected on his 

first full fiscal year as dominion horticulturist.23 His new official responsibility over all 

horticultural research in the experimental farms, stations, and sub-stations—which now 

numbered twenty-five in total—brought with it a requirement to visit each farm and station in 

person, although sub-stations which were located at or beyond the northern agricultural frontier 

																																																																				
22 W. Saunders, Experimental Farms Reports for 1890, 41. 
23 Since 1906, the Farm’s fiscal year ran from 1 April to 31 March, in line with the wider civil 
service. As the dominion scientist positions were created during the summer of 1910, Macoun, as 
well as Hewitt, Shutt, and Güssow, were promoted partway through the 1910-1911 fiscal year. 
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were left out of his tour. During his travels, he took careful note of how horticultural science was 

being practised across the country and used his observations to make plans for its centralization 

in his office at Ottawa. This included a list of twelve action items ranging from a reaffirmation of 

the Central Experimental Farm’s role as the primary source of plants and plant matter for branch 

farms and stations to detailing a new information management regime.24 This list served to 

expose the discursive and material technologies that allowed the Farm to act as the Experimental 

Farm Service’s centre of calculation. 

The last item, Macoun’s information management regime, highlights the important 

changes underway concurrent with the creation of the dominion science positions. Upon 

receiving the title Dominion Horticulturist, Macoun reviewed and revised his information 

management practices in order to ensure that the increasing amount of data and reports he 

received from the branch farms and stations remained locatable and legible. In his 1912 report, 

Macoun reported three interrelated practices that ensured essential information would not be lost. 

First, he took quick advantage of Fisher’s authorization to add questions in the weekly reports 

superintendents were directed to send to Ottawa. To ensure he received the information he 

desired, Macoun created and distributed standardized “weekly report blanks” for the 

superintendents to use.25 He also sent field and permanent record books to the branch stations to 

ensure that scientists working in the regions were capturing the proper information for their 

weekly reports. These forms and record books created a paper trail to guide the observation of 

branch scientists and were reinforced by the institution of a series of “uniform abbreviations” to 

be used “in recording notes, as in the past these had varied considerably and were sometimes 

																																																																				
24 William Macoun, “Report of the Dominion Horticulturist” in J.H. Grisdale, ed, Experimental 
Farms Reports for the Year Ending 31 March 1912 (Ottawa: C.H. Parmelee, 1912), 82-83. 
25 Macoun, “Report of the Dominion Horticulturist,” in J.H. Grisdale, ed, Experimental Farms 
Reports for the Year Ending 31 March 1912, 82. 
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puzzling.”26 Information was extracted and added to a card system that identified each 

experimental farm with a unique numeral and each variety or, in some cases, individual plant 

with an identification number. This consistency was key in ensuring accurate results that could 

be compared across geographic locations and “by which the history of that variety or plant 

[could] be readily traced.” 27 This was reflected in the siting of experiments at the branch farms 

and stations where Macoun intervened to create physical changes to the layout of horticultural 

experiments that reinforced the uniformity of the records he received from the superintendents. 

After consulting with superintendents during his site visits, he noted that “it was suggested that 

they [vegetables] be sown on the same sized plots, with the plants the same distance apart, at 

each of the Farms, for the purpose of comparing results, one Farm with another.” 28 

Dominion scientific agriculture required rigorous observation, the application of uniform 

standards, and regular reporting in order to conduct experiments on multiple sites across Canada. 

The disciplining of information collecting and management regimes reinforced a system that saw 

regional scientists employ localized knowledge and test beds to support projects initiated and led 

by dominion scientists located at times thousands of kilometres away in Ottawa. This, in turn, 

helped to reinforce the epistemic scaffolding that allowed agricultural science be translated to 

practical solutions for Canada’s farmers. At the dominion scale, scientific rigour, defined by 

proper practices and good record-keeping, was important in managing relationships between 

scientists. In 1886, the contours of these relationships were established in the Act Respecting 

Experimental Stations with the Director of the Central Experimental Farm overseeing the work 

																																																																				
26 Macoun, “Report of the Dominion Horticulturist,” in J.H. Grisdale, ed, Experimental Farms 
Reports for the Year Ending 31 March 1912, 83. 
27 Macoun, “Report of the Dominion Horticulturist,” in J.H. Grisdale, ed, Experimental Farms 
Reports for the Year Ending 31 March 1912, 82. 
28 Macoun, “Report of the Dominion Horticulturist,” in J.H. Grisdale, ed, Experimental Farms 
Reports for the Year Ending 31 March 1912, 82. 
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of the Experimental Farm Service as a whole. After 1910, while the Farm’s director remained at 

the top of the hierarchy, the new dominion scientists oversaw dominion-scale research programs 

in their disciplines. In this context, Macoun’s efforts to streamline horticultural research under 

his control by standardizing the data received from the branch farms and stations, played an 

important role in building the epistemic scaffolding necessary to support a dominion spanning 

research program.    

6.3 National Perspectives  

To be successful, dominion scientific agriculture required knowledge of the conditions 

faced by Canadian farmers. While the dominion scale examined above focused on relationships 

between government scientists, the national scale looks at how information regimes—and 

especially information collected from farmers—allowed Farm scientists to gain an understanding 

of Canada’s agricultural landscape as a whole as well as the particularities of individual regions 

and sectors of the agricultural economy. This knowledge provided an important plank in the 

Farm’s epistemic scaffolding, allowing studies and recommendations to be appropriately 

targeted at the farm scale, discussed in the next section below. Farm scientists employed a 

number of different techniques to learn about Canadian agriculture including: tours across the 

country; participation in agricultural fairs and exhibitions; acting as judges in local competitions; 

data gathering from letters; co-operative experiments; indirectly managed sub-stations and 

illustration stations; and information collected from returned forms. In this section, I focus 

particularly on the tours of senior scientists.  

As mentioned above, both the “Act Respecting Experimental Farm Stations” and 

Minister Sydney Fisher’s mandate for the dominion scientist positions obliged Farm scientists to 

visit the branch farms located across the country. These annual inspection tours provided Farm 
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scientists with the opportunity to survey Canadian agriculture as it was practised on the land 

located between the branch farms. While details of the tours of directors and dominion scientists 

were included in annual reports, correspondences, and other archival documents, I primarily 

focus on those undertaken by the first and third Farm directors, William Saunders and E.S. 

Archibald. I make use of Saunders’s own accounts of his train trips Western Canada but rely on 

the perspective of the diaries of E.J. Russell, director of the Rothamsted Experiment Station in 

the United Kingdom for Archibald’s 1933 car tour of eastern Canada. In both cases, the accounts 

provided details about the progress of experiments underway at the branch farms as well as 

vignettes of the various communities—settler and Indigenous—encountered between official 

stops. 

The observations contained in these accounts provide a glimpse at how the vernacular 

practice of Canadian agriculture was viewed by its leading agricultural scientists. Lianne 

McTavish’s observations about the historical, cultural and geographic specificity of vision is 

important for understanding these accounts. McTavish, writing about education programs for 

New Brunswick children, argued that sight can be disciplined to see particular resources in the 

land.29 Saunders, Archibald, and Russell, as agricultural scientists, were not neutral observers of 

the Canadian landscape, rather they were looking for particular things that demonstrated 

agricultural value and proper practices and in doing so supported the goals of the settler state. 

Although their prose was rather more pedestrian than the “brand of verbal painting” Marie 

Louise Pratt evocatively described in relation to “the monarch-of-all-I-survey genre,”30 they still 

																																																																				
29 McTavish, “Learning to See in New Brunswick.” See also: Braun, “Producing Vertical 
Territory.” 
30 Marie Louise Pratt, Imperial Eyes: Travel Writing and Transculturation (London: Routledge, 
2002), 201. 
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exerted a kind of “imaginative control,”31 as Jennifer Bonnell has termed it, framed by 

observations of both agricultural development and potential. Bruce Braun’s examination of 

Victorian geology in Canada, which builds on the theoretical work of Michel Focuault and 

Bruno Latour, highlights the importance of scientific field work in supporting the establishment 

of liberal economic and political orders.32 In this light, the publication of Saunders’ observations 

in his annual reports helped to disseminate observations about Canada’s agricultural regions to 

Canadian farmers and to promote certain practices in line with particular views of agricultural 

progress. 

Saunders’s 1890 account of the land near Indian Head is illustrative. Couched within a 

longer narrative of his tour to the three western experimental Farms, Saunders observed the 

progress of white settlement in the eastern Northwest Territories, noting that “these wonderful 

plains so marvellous [sic] in their fertility despite occasional drawbacks are being gradually 

occupied.” 33 This occupation was not without its risks, including an over-exploitation of the very 

fertility that attracted settlers to the prairies. In a passage that anticipated a later research on 

preserving soil fertility he counselled that “once the farmers can be brought to fully realize the 

great importance of adopting mixed farming, its general practice will do much to lessen the 

injury caused by early frosts where wheat is the mainstay of the country.”34 For Saunders, the 

‘marvellous fertility’ being unlocked by the influx of settlers wasn’t enough: it needed to be 

insured against depletion and climatic conditions through tree-planting and mixed farming. 

Saunders employed his observations of Canadian farming to support the epistemic 

scaffold of the Experimental Farm Service, arguing that the research undertaken on the fields in 

																																																																				
31 Bonnell, Reclaiming the Don. 
32 Braun, “Producing Vertical Territory.” 
33 W. Saunders, Experimental Farms Reports for 1890, 46. 
34 W. Saunders, Experimental Farms Reports for 1890, 46. 
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Ottawa and at the branch Farms was inspired by conditions on the ground in the different 

agricultural communities of Canada. Here he was also careful to walk a fine line between 

suggesting there was no improvement necessary and denigrating the farming practices he 

observed. There is one notable exception to this latter rule: while the work of settlers establishing 

new agricultural communities was largely celebrated, the same cannot be said for the agriculture 

and other land uses pursued by Indigenous communities. As I argued in Chapter 5, the hand of 

the state that supported white male settlers35 was often employed against Indigenous people. 

Saunders’s observations, while not actively undermining Indigenous practices, highlights the 

focus of various dominion agents, such as Saunders’ and other scientists in the Experimental 

Farm Service, on promoting agricultural production and settlement, which taken together with 

other governmental actions represent an overwhelming ideology of settler-colonialism that 

sought to replace Indigenous land tenure and use, as well as ways of seeing nature.36 

Two trips taken by Saunders in 1906 and 1907 to the west are demonstrative. Unlike in 

earlier trips, where Saunders would take a variety of forms of transportation to reach his 

destinations, his focus during these years was explicitly on the view of the country from the 

window of a railcar. That is not to say he remained confined to a train for the entire trip. Rather 

that he explicitly framed his observations around the railroad by sub-titling his account with the 

name of the stations between which he was travelling, giving his readers a sense of the lay of the 

land between, for example, Portage la Prairie and Macdonald and then between Macdonald and 

Westbourne, and so on. Saunders’ does not present the Canadian prairies as a kind of 

																																																																				
35 Sarah Carter has recently demonstrated that while British women were initially welcomed as 
homesteaders, these rights were quickly replaced. See: Carter, Imperial Plots. 
36	See: Carter, Lost Harvests.	
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technological sublime formed by the rapid passage over the land, 37 rather he commented on the 

generalized potential of the land between each set of stations for agricultural purposes.  

The prairie was not an unchanging vista outside his window. Saunders observed a rich 

and diverse set of landscapes that offered different promises to potential settlers depending on 

the lay of the land or type of soil. Of particular interest was the apparent quality of farms he 

observed and on the presence of different species of trees—which were often taken as stand-ins 

for the quality of the soil. Trees were also viewed as a mark of civilization, as discussed in 

Chapter 3. For example, in 1907 he noted that poplars only appeared north of Carstairs, between 

Calgary and Red Deer, while willows were present throughout the region.38 These observations 

echo his earlier thoughts from 1890 about the appropriateness of mixed farming, which included 

tree planting, to help preserve the soil and moderate climate. While trees were important to 

farming, ultimately farming was the most important factor. North of Red Deer, he observed with 

dismay “a large Indian reserve along this district on which there is practically no land broken” 

but “as soon as the Indian reserve is past the country becomes well settled and fields of grain 

again appear on the landscape.”39 Saunders did not always denigrate unbroken land, only that 

that was not available for settlement. Indeed, land just opened for settlement but not yet broken 

or occupied by European settlers received more favourable reactions, as demonstrated by his 

description of land near Churchbridge, Saskatchewan, in 1908.40  

These observations did not take place in isolation. They were informed by Saunders’ 

position at the head of the Experimental Farm Service just as much as they were by his seat on a 
																																																																				
37 See David E. Nye, American Technological Sublime (Cambridge, Massachusetts: MIT Press, 
1994). 
38 William Saunders, Experimental Farms Reports for the Year Ending 31 March 1907, 35. 
39 William Saunders, Experimental Farms Reports for the Year Ending 31 March 1907, 36. The 
reserve in question is likely the Samson Reserve of the Cree First Nation, established after the 
signing of Treaty 6 in 1876. 
40 William Saunders, Experimental Farms Reports for the Year Ending 31 March 1908, 14. 
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train. Saunders’s accounts of his annual trips through Canada provide one high level window 

into how physically moving through the geography of Canadian agriculture helped Farm 

scientists understand the context of their research. Another means was through interacting with 

farmers’ societies. The travels of Saunders and senior Farm scientists, especially after the 

creation of the dominion scientist positions, provided the opportunity for interaction and 

exchange between scientists and farmers. Evidence of these encounters are included in the 

diaries of E.J. Russell, the director of the Rothamsted Experiment Station in the United 

Kingdom, written during his trip to North America in the early 1930s.41 Writing in his personal 

journal, Russell’s account was, unlike those included in Farm scientists’ reports, not intended for 

general consumption. As a result, he at times provides a degree of candour absent in official 

accounts of Farm scientists. 

Russell undertook a three-month tour of Canada from Regina in the west to Halifax in the 

east occasioned by the Worlds’ Grain Exhibition and Conference held in Regina in July 1933. 

After the end of the conference, he travelled to Ottawa where he visited the Farm and then joined 

Director E.S. Archibald on his tour of the eastern branch farms. While in Saskatchewan, he 

observed Dominion Cerealist L.H. Newman (who succeeded Charles Saunders in 1923) oversee 

a grain competition in Rouleau. This episode highlights some of the ways Farm scientists used 

their positions and expertise to both learn about and try to influence local agricultural conditions. 

Describing the scene, Russell stated “it was very interesting to watch him examining the various 

little plots; he walked through them backwards stroking down the plants with his hand and 

																																																																				
41 E.J. Russell “Visit to Canada, E.J. Russell, 1933,” RUS3, Rothamsted Research Archives, 
Harpenden, United Kingdom [hereafter ‘RRA’].  



	
	

180	

commenting in a humorous sarcastic fashion while groups of farmers stood round.” 42 Newman’s 

observations were not just meant to amuse the nervously watching farmers; indeed, his hands 

were actively grading the small plots presented to him and journalists wrote down his 

judgements to share with their readership. Much like the poultry competitions discussed in 

Chapter 4, in Russell’s account Newman had the authority to determine the quality of seed grain 

and whether it could be sold or not. Grade A seed was good enough for sale and Grade B for 

personal use and milling. When he encountered Grade C quality wheat, Russell records Newman 

telling the farmers “they were doing wrong in growing such stuff to the discredit of their district 

and to Canada.”43  

This last point echoes Charles Saunders’s concern over the authority of the experimental 

farm system when providing grain that may fail in a region, as discussed in Chapter 5, the egg 

laying competitions operated by the poultry branch, described in Chapter 4, as well as Macoun’s 

correspondence with Glasgow merchants over the supply of fruits and vegetables to the Scottish 

market from Canada, outlined in Chapter 3. In all four of these cases, there was a deep concern 

by Farm scientists that only the best products—whether seed, grain, eggs, or fruits and 

vegetables—should be available on the market. This would help build up both the Farm’s and 

Canada’s reputation and in doing so fetch a higher price and open new markets for Canadian 

produce. The reputational economy was, to a certain extent, about managing appearances, as 

Elizabeth Hay’s fictional farmers in A Student of Weather knew well. At the same time as it was 

focused on what was said about Canada, reputation was materially about managing the physical 

products of agricultural production: grain, eggs, and apples. No amount of marketing would sell 

																																																																				
42 E.J. Russell “Visit to Canada, E.J. Russell, 1933,” 27, RUS3, RRA. Newman was not the only 
Farm scientist Russell met on the road: he would run into Macoun’s successor M.B. Davis in 
Nova Scotia in late August, see p. 158. 
43 E.J. Russell “Visit to Canada, E.J. Russell, 1933,” 27, RUS3, RRA.  
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a bruised, rotten, or poorly transported product, as Macoun learned during his attempt to ship 

tomatoes to Scotland. By attempting to control the products distributed from the experimental 

farms and from Canada, Farm scientists were both seeking to extend their authority and support 

Canadian farmers’ competitiveness in local, regional, and global markets. In this way 

information about Canada was very much embodied in the agricultural products grown and sold 

by Canadians. 

At the end of the conference, Russell travelled by train to Ottawa, arriving on August 

13th, where he stayed with Director Archibald at his house at the Farm. This gave him ample 

time to observe its operations and interact with its staff, especially when compared to his half 

day visit as part of a larger group of visiting scientists from the British Association for the 

Advancement of Science in 1924.44 On August 15th, Russell joined Archibald on his review of 

the eastern experimental farms. Amongst the many highlights was a visit with J.H. Grisdale, who 

had retired from the position as Deputy Minister of Agriculture the previous year to Iroquois, 

Ontario. Although they travelled together in Archibald’s car, the men occasionally separated 

when Russell wanted to see provincial institutions and Archibald was obliged to visit other 

federal experimental stations, as happened near Quebec City on August 17. During his side trips, 

Russell spoke with many provincial officials and began to appreciate the connection between 

dominion and provincial institutions. For example, at the Quebec Deschambault Experimental 

Station, located between Trois-Rivières and Quebec City, Director S.J. Chagon expressed his 

reliance on the work of William Macoun (who died a week before Russell’s visit to Ottawa) in 

																																																																				
44 E.J. Russell, “Account of a Journey to Canada and the United States, July 26th-October 16th 
1924,” 4, RUS3, RRA. His daughter, Elenor, lamented that the rushed visit of the Farm 
interfered with their enjoyment of other, more interesting sites. Elenor Russell, “Tour in Canada 
and the United States: Personal Impressions,” 4, RUS3, RRA. 
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employing buckwheat as a biannual “green fertilizer” in orchard plantations.45 This interchange 

shows how Farm scientists worked alongside their provincial counterparts in order to 

communicate the practical results of agricultural science to the farming public as well as how 

localized testing by provincial officials could enlist other levels of government into dominion 

scientific projects.  

Russell’s diaries provided a candid insight into the workings of early twentieth century 

Canadian agricultural science that was not always forthcoming in Farm records. Unburdened by 

questions of politics and funding, he provided an outsider’s account, although his view remained 

that of an agricultural scientist and at times was critical of the rigour of some Farm 

experiments.46 Further, Russell unintentionally provided some insight into how Saunders, and 

other Farm scientists, may have made their through-a-window qualitative judgements: via the 

presence of different species trees. The presence of birch suggested poorer land, while maple and 

beech stood as proxy for better soils.47 Taken as a whole, Russell’s account provides useful 

details about the interaction between Farm scientists and their various publics across the national 

scale, pointing out circumstances that appeared unusual to him as an outsider but nevertheless 

normalized within a Canadian system of government and scientific practice.48 Unsurprisingly, 

given how much time he spent with Farm scientists, he concluded his diary with a list of “People 

																																																																				
45 E.J. Russell “Visit to Canada, E.J. Russell, 1933,” 135-136, RUS3, RRA.  
46 He was particularly concerned about the “statistical control” and “experimental schemes” 
applied at the Fredericton Experimental Station and observed that weed control experiments at 
Nappan were “not very refined and I did not feel convinced about the result.” E.J. Russell “Visit 
to Canada, E.J. Russell, 1933,” 153 and 182, RUS3, RRA. 
47 E.J. Russell “Visit to Canada, E.J. Russell, 1933,” 153, RUS3, RRA.   
48 In particular, Russell was off-put by the degree partisan politics and patronage entered into 
scientific appointments. This became apparent as he observed the Nova Scotia provincial 
election at the Kentville Experimental Station that saw the election of a new Liberal government. 
E.J. Russell “Visit to Canada, E.J. Russell, 1933,” 159-160 and 163, RUS3, RRA.  
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to Whom I am Indebted” that included 17 senior members of the Central and branch farms, with 

Archibald listed at the top.49 

There are many points of comparison and contrast between Russell’s trip in 1933 and 

those undertaken by William Saunders almost thirty years earlier. Both were sprinkled with 

observations of the quality of the land as they passed, viewed alternately out of the window of a 

train and car. Saunders’s accounts, published in his annual reports, were matters of public 

knowledge addressed to the minister, published in the sessional papers, and made available to 

members of the farming public. Russell, on the other hand, was writing a personal account that 

was preserved when he donated his papers to his employer after his retirement. At the same time, 

both men recorded details about the agricultural production and potential of the various regions 

of Canada. There is no question that Russell would have shared at least some of his observations 

with Archibald and other Farm scientists during his time spent with them.  

These tours highlight one way Farm scientists learned about Canadian agriculture. 

Through their tours, Farm scientists observed local agricultural conditions as they existed on the 

ground between branch experimental farms. This observation, in turn, provided a view of 

agriculture that informed ongoing and future research projects, helping to strengthen the 

epistemic scaffolding of dominion scientific agriculture. During the first fifty years of the 

experimental farm service, scientists like William Saunders and E.S. Archibald, as well as 

international observers such as E.J. Russell, moved through changing landscapes, especially in 

the west, as settlers created new farms, not as passive observers but as scientific professionals 

seeking to enact change. Following Laura Cameron and David Matless, I see the engagement of 

Farm scientists with the “network of relations” embodied in the widespread places of agriculture 
																																																																				
49 This section was included in all of Russell’s travel journals, including those of previous visits 
to North America in 1912 and 1924, neither of which included Farm staff. E.J. Russell “Visit to 
Canada, E.J. Russell, 1933,” 183, RUS3, RRA.  
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as a key part in shaping the discipline of dominion scientific agriculture.50 In the final section of 

this chapter I look at how the data accumulated at the dominion and national scales moved down 

to the level of farms.  

6.4 Practical Recommendations for Farmers  

The farm scale examined in this section can be distinguished from the national and 

dominion scales in the movement of knowledge from universalized positions back to specific 

local contexts. The dominion scale was focused on the movement and management of 

information between dominion government scientists working at stations distributed across 

Canada, while, in contrast, the national scale looked at how those scientists collected data about 

Canadian agricultural conditions, particularly through the example of fact-finding tours. The 

farm scale follows the recommendations created by Farm scientists, including architectural blue 

prints and the promotion of habit-forming business practices, that sought to discipline the 

movement of bodies through the micro-geography of individual farms. I build on the arguments 

laid out in the two sections above, where the observation of agriculture at the dominion and 

national levels helped to create planks in the epistemic scaffolding that bolstered the authority of 

dominion scientific agriculture off of the Farm. In this section, I look at how Farm scientists 

sought to discipline farming practice on the ground through interventions into the built and 

written forms that defined and embodied those very practices. 

As discussed in the introduction to this thesis, dominion scientific agriculture was, with 

some exceptions, undertaken to support a specific audience: white landed men. As I argued in 

Chapter 5, research at the Farm was part of an effort to uplift white settlers and agricultural 

economies in Canada at the expense of Indigenous communities. Any focus on individual farms 

required the development of a robust epistemic scaffolding that was supported by the movement 
																																																																				
50 Cameron and Matless, “Translocal Ecologies," 17. 
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and management of information at the dominion and national scales examined above. Research 

on behalf of Canadian farmers required both a knowledge of conditions across Canada as well as 

the ability to pursue dominion-scale projects. These knowledge formations allowed research at 

the Farm in Ottawa—as the Experimental Farm Service’s centre of calculation—to respond to 

local conditions and gave Farm scientists the necessary information to make recommendations at 

regional scales. In this section, I explore how Farm scientists took the last steps down the scale in 

order to work directly at the level of individual farms to promote rational agriculture through the 

development and distribution of architectural recommendations and blue prints as well as form-

fillable booklets. 

Architecture was an important part of dominion scientific agriculture. In Chapter 4, I 

demonstrated how the design of new chicken houses played an important role in the development 

of winter laying hens. These houses were designed to both provide the physical conditions and 

micro-geographies best suited to the chickens themselves while providing for the economic 

movement of their human keepers. By testing a variety of houses at different experimental farms 

and corresponding with leading poultry farmers across Canada, Poultry Husbandman A.G. 

Gilbert was able to assemble a list of best practices for these buildings. However, one size did 

not fit all. Indeed, a benefit of the dominion scale testing and national scale correspondence was 

that Gilbert was able to also tailor his recommendations across a number of geographic scales 

and site characteristics including: the number of chickens at a farm; the different climate zones 

present in Canada’s agricultural regions; and the specific topography available on individual 

farms. 

This latter point, matching recommendations to local topography, could only be 

imperfectly implemented through the official publications used by Farm scientists. Gilbert, for 
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example, made a number of recommendations based on the space available for chicken keeping, 

as well as the lay of the land. If there was enough space, then a movable house that prevented the 

exhaustion of pasture land used for runs was the best bet. Where less space was available, a 

permanent house could be constructed with suggestions to help prevent exhaustion of the 

chicken runs by employing a rotation system where only half the runs were used at any given 

time. In less ideal circumstances, such as on hilly farms, it was possible to integrate the 

landscape into the recommended design by building a multi-story building that separated tools 

used by farmers from the chickens’ living and laying spaces.  

The Poultry Division was not the only division that provided architectural suggestions 

and blueprints. Architectural research was undertaken in the Agriculture Division—which was 

split into Field and Animal Husbandry Divisions in 1912—Horticulture Division, and Bee 

Division, among others, in order to determine the best configuration for each line of agricultural 

practice. In all cases, the research focused on efficiently meeting human and non-human 

(whether plant or animal) needs. Echoing Gilbert’s concern for the well-being of his chickens, 

and how their care was related to the quality products they produced, other Farm scientists took 

careful note of the relationship between architecture and health. Poorly designed buildings 

resulted in sick animals and moulding plants, either of which could result in financial ruin. 

Scientists, such as Gilbert, Grisdale, and Macoun, argued that farmers should seek to make 

proper investments in healthy buildings. By spending more time, money, and attention on the 

design, insulation, ventilation, and layout of their buildings, farmers would ultimately save 

money and avoid grief in the long run. Further, this disciplinary process employed architecture as 

a technology of power to physically direct human and animal bodies towards liberal economic 

ends. In order to make recommendations, it was necessary to undertake practical investigations 
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of different systems. Out of necessity, experimental farm buildings in Ottawa and at branch 

farms and stations became the subject of investigation.  

For example, in 1908 then-Agriculturalist J.H. Grisdale reported on the different systems 

integrated into the new horse and dairy barns erected at the Central Experimental Farm. His main 

focus was on the provision of ventilation as “to the person whose business compels his 

frequenting … the homes of farmers of all nationalities in this cosmopolitan country of ours, one 

of the most common peculiarities observed is the lack of provision for ventilation.” Grisdale’s 

concern was that while “the absolute need for pure air in our stables … is to-day conceded by 

practically every stock man … yet only once in many visits does he find things right.”51 These 

short quotations highlight a number of key points. First, through his travels across the country, 

Grisdale became aware of nation scale problems that affected the care of animals. Second, in 

order to find practical solutions, he employed the dominion scale network of experimental farms 

by having different ventilation systems installed in order to test their effects. After testing, 

solutions were then recommended for implementation by Canadian farmers at a local, farm-level 

scale. 

In Ottawa, ventilation testing included installing two parallel systems in the horse barn 

erected in 1907. 52 These two systems, the King and Rutherford systems, could be operated 

independently of one another in order to allow parallel testing in different conditions. Grisdale’s 

account of the experiment included detailed notes on the construction of the barn, including the 

materials used and measurements required for implementation. In order to compare the working 

of the two ventilation systems, he included an illustration that showed the different ways that air 

																																																																				
51 J.H. Grisdale, “Report of the Agriculturist” in William Saunders Experimental Farms Reports 
for the Year Ending 31 March 1908, 48. 
52 J.H. Grisdale, “Report of the Agriculturist” in William Saunders Experimental Farms Reports 
for the Year Ending 31 March 1908, 43-46. 
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moved in, through, and out of the barn when each of the systems was in action. This was 

followed up by a detailed examination of five different ventilation systems tested at the 

experimental farms, including both the King and Rutherford. The most important factor was the 

quality of construction as it related to the number of animals being housed and local climatic 

conditions. If too many animals were kept too closely together in a barn, then no ventilation 

system could keep the air clean. If only the coldest temperatures were taken into account, 

systems may fail in warmer weather. Further, Grisdale argued that “no effective system ever 

devised for us in stables is automatic in adjustment to varying atmospheric conditions,” so care 

had to be taken in maintenance and seasonal adjustments in response to local circumstances. 

Indeed, he continued, “to spend good money and careful thought installing a ventilating system 

only to neglect keeping it in operation is criminal.”53 Ultimately, Grisdale suggested that farmers 

take care in choosing which system to use at the time of construction, particularly if the King 

system was selected as it required the careful placement of pipes between the walls, as “in a 

general way each of these systems may be said to have been successful”54 as long as farmers 

were vigilant in maintaining them. 

Grisdale’s careful examination of the factors that made a good barn extended beyond 

ventilation systems. Every factor, from the materials used in the floors to the general layout for 

efficient human and animal movement, was taken into account. While he held that his diagrams 

of barns and other buildings were “for the most part self-explanatory,”55 he made a point of 

providing extensive written details about every point of their construction. This work was well 

																																																																				
53 J.H. Grisdale, “Report of the Agriculturist” in William Saunders Experimental Farms Reports 
for the Year Ending 31 March 1908, 49. 
54 J.H. Grisdale, “Report of the Agriculturist” in William Saunders Experimental Farm Reports 
for the Year Ending 31 March 1908, 50. 
55 J.H. Grisdale, “Report of the Agriculturist” in William Saunders Experimental Farm Reports 
for the Year Ending 31 March 1908, 46. 
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received, and the Agriculture Division began receiving requests from farmers for plans for their 

own farms. By 1913 the now-Director Grisdale noted in the summary of work performed in the 

Animal Husbandry Division in the introduction to the annual report that “many inquries [sic] as 

to the details of these buildings are coming…increasing numbers, from all parts of Canada. In 

consequence, this Division each year is assisting an increasingly large number of farmers in 

planning for, either the erection of new, or the remodelling of old, farm buildings.”56  

To support the distribution of plans, Animal Husbandman E.S. Archibald’s 1914 report 

included blueprints for and photographs of new barns constructed at the Central and Indian Head 

Experimental Farms, as well as the Lacombe and Charlottetown Experimental Stations.57 These 

plates provided details of the design and layout of the buildings both in idealized form in the blue 

prints and as they were actually erected in the photographs. Through these visual media, and 

supported by the text of his report, farmers received details on the construction of buildings as 

well as what they should look like when they were complete. While the blueprints contained 

measurements of various components, the photographs’ captions challenged readers to identify 

key aspects of the building. For example, the two photographs of the new dairy barn at the 

Central Experimental Farm showed exterior and internal views and asked farmers to identify key 

features of the building without explicitly pointing them out (see Figure 6.3). That is to say, the 

captions noted these features but unlike in the blueprints (see Figure 6.4), the photographs were  

																																																																				
56 J.H. Grisdale, Experimental Farms Reports for the Year Ending 31 March 1913, 37 
57 E.S. Archibald “Report of the Dominion Animal Husbandman” in J.H. Grisdale, ed, 
Experimental Farsm Reports for the Year Ending 31 March 1914, volume 1, 357-8, Plates XVII-
XX, XXIX-XL. 
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Figure 6.3: Photographs of the new dairy barns at the Central Experimental Farm taken by 
Dominion Chemist Frank Shutt in E.S. Archibald "Report of the Animal Husbandman" in J.H. 
Grisdale, Experimental Farms Reports for the Year Ending 31 March 1913, Plate XXIII. 
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Figure 6.4: Interior and exterior plans of the dairy barn at the Central Experimental Farm. 
Source: E.S. Archibald, "Report of the Animal Husbandman" in J.H. Grisdale Experimental 
Farms Reports for the Year Ending 31 March 1913, Plates XXIV and XXV. 
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Figure 6.6: Photograph of swine cabins and yards. Source: E.S. Archibald "Report of the Animal 
Husbandman" in J.H. Grisdale Experimental Farms Reports for the Year Ending 31 March 1913 
(Ottawa: King’s Printer, 1913): Plate XXXVII. 
 

not marked up themselves. The exterior view of the dairy barn made written note of the 

ventilation system, milk room, manure handling method, and windows, while the interior view 

pointed out the lighting (both natural and electric), interior workings of the ventilation system 

including floor level fresh air intakes and ceiling foul air outlets, as well as the space laid out for 

the cows. The presence of animals in these photographs offered further perspective on how the 

buildings were used in practice rather than focusing just on their idealized forms. Photographs of 

the swine cabins at Ottawa (see Figure 6.5) directed farmers to note the exercise yards which 

were populated with pigs. This highlighted the functionality of the buildings, showing that 
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government scientists were seeking practical architectural solutions to support their agricultural 

recommendations. 

Spurred on by the apparent popularity of their architectural recommendations and the 

renderings included in experimental farm reports and publications, in 1913 and 1914 Archibald 

began to provide “a large number of completed plans, with specifications…to suit local 

conditions and individual needs of farmers.” He remarked that the provision of plans and blue 

prints was no small task for his division, but “it is felt that such work demands immediate 

attention; hence the farmers who anticipate the construction of new barns or remodelling of their 

old barns, have been encouraged to write for free information.”58 Alongside the provision of 

plans directly to farmers, the Animal Husbandry Division at Ottawa took charge of the work of 

designing buildings for the other experimental farms. Details of these buildings were also made 

freely available freely to any farmer upon request, although in his 1915 report Archibald 

cautioned against farmers taking these plans too literally as “the purpose of these buildings is for 

the … conducting of experimental breeding and feeding work … These structures are thus 

special-purpose barns.” He continued: “nevertheless the details of the structure and the finish of 

[experimental farm barns] illustrates the most modern and economical types of farm buildings, 

and such may be well applied to any practical farmer’s barn.”59 This restatement of the tension 

between experimental and practical purposes serves to highlight the importance of managing and 

disciplining information between Farm scientists and Canadian farmers. Although Farm 

buildings were often explicitly used to promote best practices, farmers would still be well served 

asking for custom advice suited to their own local topographical and economic conditions.  

																																																																				
58 E.S. Archibald “Report of the Dominion Animal Husbandman” in J.H. Grisdale, ed, 
Experimental Farm Reports for the Year Ending 31 March 1914, volume 1, 357  
59 E.S. Archibald “Report of the Dominion Animal Husbandman” in J.H. Grisdale, Experimental 
Farms Reports for the Year Ending 31 March 1915, volume 1, 419. 
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Hundreds of farmers took Archibald up on his offer for custom plans, increasing the 

workload to the level that a dedicated draughtsman, R.V. Nicholson, was added to his staff 

during the 1915-1916 fiscal year. That year, Nicholson completed 843 plans and blueprints for 

Canadian farmers. These plans included all relevant details for the proper construction of new 

farm buildings down to the amount of lumber to be purchased. Commenting on Nicholson’s 

work, Archibald underscored the importance of architecture in providing practical solutions for 

Canadian farmers. As noted above, on their trips across the country Farm scientists, such as 

Grisdale and Archibald, found many barns “poor, ill-ventilated, dark, unsanitary and 

uncomfortable buildings are undoubtedly a means of propagating and distributing many of our 

contagious animal diseases.” 60 By applying for assistance in building new or remodelling own 

barns, these Farm scientists attempted to provide local solutions to national scale problems. 

Thus, “assistance to farmers, in correcting the inefficiency of their buildings, must undoubtedly 

be a great influence toward healthier cattle and a smaller percentage of loss and mortality.”61 

Although the number of plans initially declined to 550 during the 1916-1917 year, in large part 

as a result of Nicholson’s enlistment in the army,62 the provision of plans proved, in Archibald’s 

successor as Dominion Animal Husbandman, G.B. Rothwell’s words, “exceeding popular and 

[the work] is only held back by lack of staff.”63  

The provision of custom plans continued throughout the period examined in this thesis, 

with its popularity again noted in the Fifty Years of Progress publication celebrating the Farm’s 
																																																																				
60 E.S. Archibald “Report of the Dominion Animal Husbandman” in J.H. Grisdale, ed, 
Experimental Farms Reports for the Year Ending 31 March 1916, volume 1, 386. 
61 E.S. Archibald “Report of the Dominion Animal Husbandman” in J.H. Grisdale, ed, 
Experimental Farms Reports for the Year Ending 31 March 1916, volume 1, 386. 
62 J.H. Grisdale, Experimental Farms Reports for the Year Ending 31 March 1917 (Ottawa: J. de 
L. Taché, 1917), 34. 
63 G.B. Rothwell, “Report of the Dominion Animal Husbandman,” in E.S. Archibald, ed, 
Experimental Farms Reports for the Year Ending 31 March 1921 (Ottawa: Thomas Mulvey, 
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first half century and published in 1939. The author noted that alongside the plans and other 

assistance provided in constructing new and upgrading old buildings, Farm scientists have been 

careful to test various “equipment and accessors … both home-made and commercial” so as to 

allow “direct statements and comparisons [to be] made.”64 These practical recommendations 

unite the three scales examined in this chapter to support Canadian farmers. Farm scientists 

observed problems during their tours of the country at the national scale and deployed the 

dominion scale network of experimental farms and stations to test different solutions. Ultimately, 

both generalized national level and specific local scale recommendations could be made.  

Architecture represents one of the ways that Farm scientists sought to discipline farm 

behaviour through the distribution of information derived from the agricultural sciences. As 

noted above, Grisdale and Archibald were dismayed by the state of many farm buildings they 

witnessed during their travels across Canada. Other division chiefs, such as Poultry Husbandman 

A.G. Gilbert and his successor F.C. Elford and Horticulturist William Macoun provided similar 

information in their reports and publications. This advice served to discipline human and non-

human (whether animal or, in the case of Macoun, plant) bodies and behaviours towards 

economic ends. Macoun, to take an example that was examined in Chapter 5, sought to extend 

the growing season of fruits, vegetables, and flowers through the construction of cold frames, 

greenhouses, and other small and large scale architectural solutions. Gilbert and Elford, as 

discussed in Chapter 4, as well as Grisdale and Archibald all sought to combine a healthful 

atmosphere for animals with efficient layouts for their human handlers. If these conditions could 

be met, the result would be greater agricultural productivity on both farm and national scales. 

The question of productivity went beyond the physical layout of agricultural spaces. Even 

the best barn could not make up for underproducing cows or chickens, although they could help 
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to ensure that individual animals were meeting their highest potential and that their human 

minders wasted as little time as possible in their care. The focus of Farm scientists on the 

productivity of individuals—whether cows, sheep, chicken, or trees—was not necessarily out of 

humanitarian concern. Indeed, as discussed in reference to trees in Chapter 1 and chicken in 

Chapter 2, tracking individual production went hand in hand with culling those that did not meet 

minimum expectations. If underproducing livestock or trees were allowed to remain, they risked, 

as A.G. Gibert’s wrote in his 1891 report, “eat[ing] the profit” 65 derived from those individuals 

that met their quotas and which farmers depended on for their livelihood. 

  Tracking individuals, then, became key to understanding how to develop profitable 

farming practices, at least in animal husbandry, poultry husbandry, and horticulture.66 This 

principle was acknowledged early in the development of the experimental farms when J.W. 

Robertson, the first Farm agriculturist who served concurrently as the Canadian Dairy 

Commissioner, observed in his 1890 annual report that: "The individuality of each animal is such 

a potent factor, and a definite perception and recognition of the nature of the individuality is so 

elusive of even the most careful and painstaking study."67 For Robertson, focusing too heavily on 

the aggregate qualities of a breed or even, at a smaller scale, a herd, was counterproductive as in 

his view each animal was quite different from one another, each with its own unique potential. 

Horticulturist John Craig, whom William Macoun succeeded in 1898, made the same argument 
																																																																				
65 A.G. Gilbert, “Report of the Poultry Manager,” in W. Saunders, ed, Experimental Farms 
Reports for 1891, 234. 
66 The Cereal Division was one clear exception. Writing in 1909 about how new varieties of 
wheat are selected and fixed, he writes in favour of Hugo DeVries’s mutation theory of evolution 
by stating: “each plant has a measure of individuality, usually slight and unimportant, but 
occasionally so striking as to be easily observed.” There is an important distinction to make: 
cereals, unlike fruit trees or chickens, have relatively short life spans and were of primary 
importance for themselves not their fruit or eggs. See C. Saunders, “Report of the Cerealist” in 
W. Saunders, ed, Experimental Farms Reports for the Year Ending 31 March 1909, 200. 
67 J.W. Robertson, “Report of the Agriculturist” in William Saunders, ed, Experimental Farms 
Report for 1890, 61. Emphasis in original. 



	
	

197	

in his 1895 report about his trees noting “the constitution or individuality of the tree is more or 

less fixed and constant, and will not be changed much in the life time of a single individual.”68 

Macoun reinforced this notion when observing the hardiness of subsequent generations of trees 

planted in the same location in his 1902 report, concluding “these furnish excellent examples of 

the individuality of trees.”69  

Taken together, these statements point to the importance of individual plants and animals 

for the Farm scientists that observed, bred, and experimented upon them (largely through 

different feeding regimes in the case of cattle, pigs, sheep, and chickens). However, without a 

method to track these observations, breeding programs, and feed experiments any concern for 

individuals would be counter-productive. Internally, Farm scientists developed methods for 

marking the development of their charges. As discussed in Chapter 1, horticulturists took careful 

note of every aspect of tree development, with each tree being carefully identified for ease of 

reference. The handbooks developed by Macoun after 1910 for use by branch scientists, 

described in the discussion of the dominion scale above, showed one way this concern was 

realized and the scientific labour of his assistants and day labourers was disciplined.  

In addition to the dominion scale handbooks, Macoun and his assistants, particularly 

M.B. Davis, created standardized forms that could be used by orchardists across Canada. In 

particular, Davis’s monthly expense sheet was designed to help fruit growers track labour and 

material costs in their orchards on a monthly basis.70 Unlike the mammals and birds that were the 

focus of the Animal Husbandry and Poultry Divisions and whose major expense was feed, fruit 

																																																																				
68 John Craig, “Report of the Horticulturist” in William Saunders, ed, Experimental Farms 
Reports for 1895, 87. 
69 William Macoun, “Report of the Horticulturist” in William Saunders, ed, Experimental Farms 
Reports for 1902 (Ottawa: S.E. Dawson, 1903), 124. 
70 M.B. Davis in William Macoun, “Report of the Dominion Horticulturist” in J.H. Grisdale, ed, 
Experimental Farms Reports for the Year Ending 31 March 1915, volume 1, 503-505. 
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growers were faced primarily with labour costs—both from humans and horses. In order to better 

determine their profitability, Davis’s form was divided into two pages. On the front the standard 

tasks were listed on the right with boxes given for each day. Farmers could calculate both the 

number of hours and total cost of hired labour on a daily and monthly basis for each task. 

Similarly, space was left on the second page to track work performed by horses in addition to 

materials purchased. These simple forms were meant to inculcate a degree of business acumen in 

the farmers who used them and, by forming daily habits, to help identify possible areas of waste 

that could be improved in order to increase the profitability of the orchard. 

The push for accurate notetaking was not limited to the Horticulture Division. Indeed, the 

Animal Husbandry, Poultry, and Horticulture Divisions all sought to influence agricultural 

practice through the development and distribution of standardized forms to farmers across 

Canada. Just as with other Farm publications, these were freely available upon request and at 

times templates were included in the annual reports. The Poultry Division, in particular, 

encouraged farmers to make duplicate records and return one set to the Farm in order to receive 

additional copies.71 Further, just as with the plans available through the Animal Husbandry 

Division and various Farm publications, these forms were designed in order to discipline the 

behaviour of farmers themselves, in addition to being means for Farm scientists to solicit 

information about farming practices. Record-keeping was meant to help form habits that would 

support the success of individual farms by making potential liabilities visible. 

As discussed in Chapter 4, the Poultry Division of A.G. Gilbert and F.C. Elford pushed to 

increase the profitability and respectability of chicken-keeping through the promotion of 

business practices that emphasized the importance of maintaining good records. To this end, a 
																																																																				
71  Dominion Experimental Farms (1925). As discussed in Chapter 4, the Poultry Division also 
ran provincial and national egg laying competitions in order to gather information and promote 
the improvement of Canada’s flocks. 
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series of standardized forms were developed and distributed to track such behaviour as egg 

production, mating, hatching, and chick development. Alongside the use of trap nests, which 

made it possible to accurately track the egg laying production of individual hens, these forms 

asked farmers to slow down and think about how each bird contributed to the larger flock. Those 

that were not producing enough eggs to pay for their feed and upkeep, as identified by the 

poultry record books, should be sold for meat rather than become a drain on the farm’s finances. 

High-producing birds, on the other hand, could be kept for breeding in an attempt to grade up 

one’s flock. Overtime, with proper record-keeping and breeding, Elford argued that farmers 

could reach their “ultimate aim” of “produc[ing] heavy laying strains” in their flock.72  

Similarly, Grisdale argued that proper record-keeping at the scale of individual cows was 

the only way to improve one’s dairy herd. He reported in 1905 that “the effort to interest 

dairymen in the returns from their individual cows has been continued, and many farmers seem 

to be awakening to acknowledge of the fact that the improvement of the whole herd demands the 

study of the unit.”73 This was more than just tracking the output of milk: inputs also had to be 

considered. It is no surprise then that much of the experimental work in the Farm’s dairy was on 

determining the most efficient feed for the production of milk. It was only with the accurate and 

disciplined tracking of the “expenditure upon the individual cow and the returns from the same” 

that farmers could decide if a cow was worth keeping in the herd.74  

As with his colleagues in the Poultry and Horticulture Divisions, Grisdale helpfully 

included a sample template for daily milking forms in his annual report and farmers were invited 

																																																																				
72 F.C. Elford, “Report of the Dominion Poultry Husbandman” in E.S. Archibald, ed, 
Experimental Farms Reports for the Year Ending 31 March 1921, 31. 
73 J.H. Grisdale, “Report of the Agriculturist” in William Saunders, ed, Experimental Farms 
Reports for 1 December 1905 to 31 March 1906 (Ottawa: 1906): 57. 
74 J.H. Grisdale, “Report of the Agriculturist” in William Saunders, ed, Experimental Farms 
Reports for 1 December 1905 to 31 March 1906, 57. 
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to write for booklets. The form was simple and easy to use. Farmers were to write the name of 

each cow at the head of a column, with each row being dedicated to the morning and evening 

feeding for each day in the week. A tally column was provided for each cow’s weekly output and 

the herd’s daily output. This simple act was meant to increase farmers’ awareness of the 

profitability of their herd, a point underlined in the instructions that were included on the reverse 

of the forms. In these, Grisdale noted that “the profitable dairy cow must give over 5,000 pounds 

of milk each year” and that the only way to know this is to accurately track daily production. “A 

study of such records will soon indicate which cows should go to the butcher…it will show you 

the unprofitable cow the ‘boarder.’ You cannot get rid of her too quickly.” Forms were also 

provided for tracking how much each cow ate to ensure that only those whose production 

provided more income than their feed cost were kept. The so-called ‘boarders,’ who cost more to 

feed than their milk was worth, were sold for meat. Just as with the egg laying forms discussed in 

Chapter 4, dairy farmers were requested to provide summaries when asking for new sets of 

forms.75 

Taken together with the distribution of architectural plans, the development of 

standardized forms was part of a two-pronged strategy to discipline farmers in order to promote 

good business practices. The management of both bodies and information in daily farming 

practice lay at the heart of attempts by Farm scientists to implement the practical solutions they 

developed at the national and dominion scales at the level of individual farms. If the landscape of 

the Central Experimental Farm was to serve as examples for Canadian farmers,76 then the 

movement of information from the experimental farms through publications, plans, and forms to 

farmers was an essential part of this process. Seeing a well ordered agricultural landscape did not 
																																																																				
75 J.H. Grisdale, “Report of the Agriculturist” in William Saunders,ed , Experimental Farms 
Reports for the Year Ending 31 March 1908, 53-54. 
76 Harris and Mueller, “Making Science Beautiful." 
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guarantee that a farmer would strive towards it; however, by providing both plans and 

standardized forms Farm scientists hoped to influence the design of farms and behaviour of 

farmers at a local scale. By bringing the smallest units of nature—individual farms—into the fold 

of dominion scientific agriculture, Farm scientists further sought to increase the strength of 

Canada’s agricultural sector. 

6.5 Conclusion 

The movement of information at the dominion scale between the experimental farms, at 

the national scale from farmers to scientists, and at the local scale from scientists to farmers 

played an essential role in dominion scientific agriculture in the late nineteenth- and early 

twentieth-centuries. Farm scientists used their position overseeing Canada’s agricultural sector to 

make practical recommendations that sought to reshape the micro-geographies of farms scattered 

across the country. In order to do so, they relied on a dominion-scale network of experimental 

farms and station in addition to partnerships with other federal departments, provincial 

governments, and quasi-governmental organizations to identify relevant questions and find 

solutions for the diverse agricultural regions of Canada. These movements helped build the 

epistemic scaffold that supported Farm scientists’ ability to make authoritative recommendations 

to Canada’s farmers. Knowledge about Canadian agriculture moved both up, from the national to 

dominion scale, and back down, from the dominion to farm scales, in order to be made 

intelligible to both scientists and farmers. This work took place in geographically diverse 

locations from the established agricultural regions of eastern Canada to the newly opened 

western prairies. Farm scientists employed a wide range of communication and information 

technologies from trains to automobiles and letters to form-fillable booklets in order to first 
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translate local conditions into generalized knowledge about Canadian agriculture and to localize 

it into practical solutions for Canada’s farmers.  

In this chapter, I demonstrated how Farm scientists moved off the Central Experimental 

Farm and into the wider world in order to attempt to enact change. This chapter focused on the 

perspectives of Farm scientists themselves, and as a result cannot provide a complete picture as 

to how well these innovations were received on the ground. Despite claims regarding increasing 

correspondence and the popularity of programs such as the provision of building plans, it is not 

possible to say with complete certainty that the recommendations made by Farm scientists were 

put into wide scale practice across Canada. Dominion scientific agriculture sought to influence 

and discipline behaviour and lead to new practices and techniques being developed and applied 

in diverse local conditions. As such it directly affects farm scale geographies as well as the daily 

habits of farmers. While this chapter examined three geographic scales in some detail, and jumps 

between different chronological periods in this exploration, it only briefly talked about the role 

of temporality in the changes wrought by Farm science. In Chapter 7, I turn to questions of 

temporality in dominion scientific agriculture and probe the at times discordant harmonies 

produced by the different temporal scales and rhythms at play. 
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7. Marking Time at the Central Experimental Farm 

A true scientist has no ‘hours’… biological research means far more to us than a matter 
of office hours … It is in that spirit real research is carried on, and our greatest desire is to 
further the useful scientific work of the Department, without which practical suggestions 
can only be mere hypothesis.1 
 

7.1 Introduction 

Writing to Minister of Agriculture Sydney Fisher in 1909, recently arrived Botanist Hans 

Güssow and Entomologist C. Gordon Hewitt framed their request for houses on the grounds of 

the Central Experimental Farm with the argument that the practice of dominion scientific 

agriculture required ready access to their laboratories and experimental fields around the clock, 

every day of year. Time, for Güssow and Hewitt, was a limited commodity that was wasted 

commuting between the Farm and the city. Most senior Farm scientists and even some 

labourers—mostly foremen and herdsmen—received houses as part of their compensation 

packages and the lack of housing for some division chiefs was a point of contention, especially 

for those whose divisions appeared of secondary concern as demonstrated by Poultry 

Husbandman A.G. Gilbert’s grievance against Director William Saunders described in Chapter 

4. In this light, the new botanist and entomologist believed they were simply asking for their due 

as full members of the Farm’s senior staff. Güssow and Hewitt not only relied on tropes that 

professional scientific practice was a calling that occupied one’s thoughts at all hours, rather than 

a job that a labourer would leave at the end of the day without any lasting connection to the 

work,2 they also sought to direct the minister’s attention to how the need for houses on the Farm 

																																																																				
1 Correspondence Hans Güssow and Charles Gordon Hewitt to Sydney Fisher, 3 November  
1909, RG17, Volume 2744, File 114344, LAC. 
2 As I make clear in Section 7.3 below, while Minister Fisher clearly agreed with Güssow and 
Hewitt’s opinion of Farm labourers, those labourers and other senior scientists such as William 
Macoun disagreed. 
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was linked to the overarching goal of dominion scientific agriculture practised in the 

Experimental Farm Service: finding practical solutions for Canadian farmers. 

Where previous chapters have analysed the biological material of agriculture science—

including trees, chickens, wheat, and wild rice/manoomin— as well as the movement of 

information between, into, and out of the Experimental Farm Service, in this chapter I shift my 

focus to interrogate the role of time in late nineteenth- and early twentieth-centuries dominion 

scientific agriculture. To consider this seemingly immaterial concept I examine a number of 

cases that highlight the materiality of time: the historical geography of labour; the relationship 

between geopolitics and research, especially related to the First World War battle against decay 

through food preservation; and, finally, the importance of long term experimentation at the Farm. 

Ephemeral and always moving forward, the temporal nature of these examples renders them 

difficult to freeze for analysis. The episodes presented in this chapter show that time itself was a 

unit of analysis at the Farm, measurable in part through material processes of labour, decay, and 

crop rotations. Many of the field and laboratory experiments undertaken by Farm scientists in 

support of Canadian farmers were fundamentally about altering or controlling temporal rhythms, 

slowing natural processes of decay, and smoothing the vagaries of individual seasons in order to 

facilitate the creation of practical solutions for farmers across Canada’s varied regions.  

Dominion scientific agriculture at the Central Experimental Farm sought to contest the 

limits placed upon Canadian agricultural production by climate and geology by, in the words of 

the 1886 “Act Respecting Experimental Farm Stations,” “test[ing] the merits, hardiness and 

adaptability of new or untried varieties” of plants, animals, and agricultural practices “to the 

varying climatic or other conditions which prevail in the several Provinces and in the North-West 
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Territories.”3 As a long term study site capable of hosting decades long research programs, the 

Farm’s continued existence as a scientific station helped to control against both temporal and 

geological variables.  

The example of the experimental sub-station established at Fort Vermillion is 

informative. Sub-stations, indirectly managed branches of the Experimental Farm Service 

located at or beyond the perceived frontier of agricultural settlement,4 were not initially designed 

to demonstrate the best possible farming practices for the region in which they were located. 

Rather, their main goal was to gather information about the feasibility of long term agriculture by 

probing this “broken frontier”5 through the collection of climatic, geological, and cropping data 

over the course of a number of years. As William Saunders put it in his 1910 annual report, “the 

character of the season [along the fringe of agricultural viability] has a more immediate effect” 

on farming than various human inputs, including labour or fertilizer. As such “it was desirable to 

gain fuller light on this subject by extending the experiment over a long period so that averages 

of results might be obtained for good and bad years.”6 In this kind of experimental program, long 

term studies and study sites were essential to ultimately determining the suitability of settled 

agriculture in a region by making temporal processes material and thus legible through the 

practice of dominion scientific agriculture. 

The importance of long term agricultural studies and study sites was recognized in the 

British Empire even before the establishment of Canada’s experimental farm system through the 

work undertaken at the Rothamsted Experimental Station, now known as Rothamsted Research, 

																																																																				
3 “An Act Respecting Experimental Farm Stations,” 98-99, sections 7(a) and 7(c). 
4 Sub-stations were operated by members of the local community. The Fort Vermillion Sub-
Station was managed by a prominent local farmer while sub-stations located in the Northwest 
Territories were often operated by Catholic missionaries. 
5 Piper and Sandlos, “A Broken Frontier." 
6 W. Saunders, Experimental Farms Reports for the Year Ending March 31, 1910, 27. 
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in Harpenden, United Kingdom, and has been recently reconfirmed in the early twenty-first 

century by Farm scientists and politicians in Ottawa.7 Founded in 1843 by Sir John Lawes on his 

family’s estate north of London, Rothamsted is recognized as the oldest continuously operating 

agricultural research station in the world. Lawes and his long-time collaborator Henry Gilbert 

oversaw wide-ranging agricultural experiments, some of which have been in operation as long as 

the station itself, such as the Broadbalk and Barnfield Experiments, while five others have been 

running continuously since the mid-nineteenth century.8 In 1878, Lawes recognized the value of 

the long term studies noting that he was “anxious to…bringing forward our old results and 

adding to them the large amount of fresh facts which we have accumulated.”9 Gilbert, writing to 

the American Association of Agricultural Colleges and Experiment Stations in 1895, admitted 

that they did not initially see the value of long term experiments but half a century later he and 

Lawes recognized that “it is, however, to long continuance that we owe some of the most 

interesting and most valuable of our results.”10 Long term experiments and study sites continue 

to provide new insight into the interaction between agricultural practice and, for example, 

complex biological processes in the soil that would be otherwise illegible and invisible. As a 

result, scientists could (and continue to) have new and unexpected insights even in areas not 

directly related to the research questions that prompted ongoing experiments.11 

																																																																				
7 Lawrence MacAulay, “Inquiry of Ministry - Agriculture and Agri-Food Canada (Including the 
Canadian Pari-Mutuel Agency) - Q-184,” Sessional Paper (Ottawa: Parliament of Canada, April 
28, 2016), 1. 
8 Long term Experiments: Guide to the Classical and Other Long term Experiments, Datasets 
and Sample Archive (Harpenden: Rothamsted Research, 2006). 
9 Correspondence, John Lawes to Henry Gilbert, 24 October 1878, Lawes and Gilbert 
Correspondence, JBL, RRA. 
10 Henry Gilbert, Agricultural Investigations at Rothamsted, England, during a Period of Fifty 
Years. Six Lectures Delivered under the Provisions of the Lawes Agricultural Trust (Washington, 
D.C.: Government Printing Office, 1895), 14. 
11 See for example: Stephen R. Moss et al., “The Broadbalk Long term Experiment at 
Rothamsted: What Has It Told Us about Weeds?,” Weed Science 52.5 (2004): 864–73. 
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In the sections that follow, I examine the role of time and temporality in dominion 

scientific agriculture. I begin by outlining scholarship that examines the theoretical dimensions 

of temporality, particularly how taking a material view of time helps make underlining social, 

economic, and political orders legible. I apply this in the following three sections through an 

examination of how labour and discontent, war and decay, and soil and time played important 

roles in the Farm’s mission to find practical solutions for Canadian farmers. In this I am guided 

by anthropologist Victoria Strang’s observation that temporality “is increasingly understood as a 

multi-dimensional movement of matter through time and space.”12 The episodes explored in 

these sections take a broad view of the relationship between time, temporality, and materiality, 

jumping back and forth through the Farm’s chronology.  

7.2 Taking Time Seriously 

This chapter takes time seriously, but not simply. Following anthropologist Tim Ingold, I 

posit that “there is no single, one-dimensional time” but instead “a complex interweaving of very 

many concurrent cycles.”13 Dominion scientific agriculture practised at the Farm provides the 

opportunity to examine how the rhythms produced by the multiple concurrent cycles of animate 

beings (including humans, plants, fungi, non-human animals, and bacteria), inanimate structures 

(soil and geological formations) and processes (like climate and weather), and social life 

(calendar and civil service years, the pressures of electoral cycles, and major geopolitical events 

such as wars) become harmonies in the form of emergent landscapes and practices. This section 

weds recent research on temporality from across the social sciences and humanities with 

examples from the historical geography of the Farm in order to argue that to take the temporality 

																																																																				
12 Victoria Strang, “On the Matter of Time,” Interdisciplinary Science Reviews 40.2 (2015), 101. 
13 Tim Ingold, “The Temporality of the Landscape,” World Archaeology 25.2 (1993), 160. 
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of dominion scientific agriculture seriously requires a recognition that temporality is conceivable 

as a set of material processes. 

Building on the work of phenomenologists, and particularly the mid-twentieth century 

philosopher Martin Heidegger’s work on dwelling,14 Ingold defines landscapes as “a pattern of 

activities ‘collapsed’ into an array of features…the landscape is always in the nature of ‘work in 

progress.’”15 This assertion challenges historical geographers to seek the actions, labour, and 

processes that enact the visible world. In this sense, the cultural landscape of the Central 

Experimental Farm cannot be limited to the picturesque elements and sightlines described in its 

designation as a National Historic Site of Canada.16 Instead, Ingold’s observation serves as a 

reminder that the Farm’s cultural landscape is the product of scientific research and labour as 

well as of generation of plants and animals. That is, the Farm’s heritage value as a cultural 

landscape lies less with the landscape itself than with the sustained labour that (re)produced it. In 

Ingold’s words: “we do not act upon [the world], or do things to it; rather we move along with 

it.”17 

It is clear that Farm scientists saw themselves as moving along with the world by seeking 

practical solutions to agricultural problems facing Canadian farmers. These solutions were not 

just about farming, per se, but fit into the larger processes of settler colonial expansion that saw 

the transformation of the landscapes and economies of North America by white European 

settlers. Thinking temporally, these (at times literally) ground breaking changes wrought by a 

constellation of labouring humans, animals, and plants created what Susan Gray has described as 

																																																																				
14 Martin Heidegger, Poetry, Language, Thought, Albert Hofstadter, translator (New York: 
Harper & Row, 2001). 
15 Ingold, “The Temporality of the Landscape,” 162. 
16 Parks Canada, “Central Experimental Farm National Historic Site of Canada.” 
17 Ingold, “The Temporality of the Landscape,” 164 (emphasis in original). 
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“landscapes of settlement.”18 Landscapes of settlement were formed less by farms than by the 

practice of farming, which brought with it the idea of the white, male farmer as the idealized 

citizen within a new liberal order that replaced earlier Indigenous political, economic, and 

ecological communities.19 William Saunders’ accounts of his trips across Canada to visit the 

branch experimental farms, discussed in Chapter 6, provided windows into the changing realities 

reshaping Canada, particularly on the prairies, as white male (and, to a much more limited 

extent, female)20 homesteaders took advantage of free land grants and the division of the prairie 

into private property. If read as a series of vignettes, it is possible to view the settlement of the 

prairies unfolding with the expansion of private property, cereal crops, and rangeland supported 

by dominion scientific agriculture, until what was once a novel and struggling way of life, 

brought about through the destruction and replacement of existing ecological and human 

communities, appeared utterly familiar, even banal.21 

Through the promotion of landscapes of settlement, the expanding Canadian state, 

including the experimental farms, was part of “the implantation and expansion over a 

heterogeneous terrain of a certain politico-economic logic – to wit, liberalism”22 described by 

historian Ian McKay. Writing at a time when the dominant Anglo-Canadian nationalist meta-

																																																																				
18 Gray, “Indigenous Space and the Landscape of Settlement.” See also: Jørgensen, “Not by 
Human Hands."  
19 Coates, “‘Canada Was … Just like a Farmer.’" 
20 Sarah Carter explores the varying prospects of single women homesteaders in Western Canada 
during the late nineteenth- and early twentieth-centuries. Of course, even when women were not 
allowed to be homesteaders in their own right, their labour was essential to the settlement of the 
prairies on land owned by their husbands and fathers. Carter, Imperial Plots. 
21 Swanson “Banality of the Anthropocene.” Swanson’s look at Iowa’s farm landscape decouples 
agriculture from ideas of nature, pointing to the everyday ecological destruction of agricultural 
practices. 
22 McKay, “The Liberal Order Framework." 
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narratives were perceived as being under threat,23 McKay offered a new approach to 

investigating the way the Canadian state expanded across the northern portion of North America 

by asserting “the category ‘Canada’ should henceforth denote a historically specific project of 

rule, rather than either an essence we must defend or an empty homogenous space we must 

possess.”24 McKay’s formulation posits that “Canada as a project can be defined as an attempt to 

plant and nurture, in somewhat unlikely soil, the philosophical assumptions, and the related 

political and economic practices, of a liberal order” which privileges the ‘individual’ over the 

collective25—a far-reaching vision arguably applying to ‘improved’ chicken farming as well as 

ideas for ‘civilizing’ Indigenous people. Although McKay appears to use terms such as ‘soil’ 

largely in a metaphorical manner, it can be taken literally. Indeed, the dominion government 

recognized the ‘unlikely’ nature of some of Canada’s soils when it established the Farm in 1886.  

The Central Experimental Farm was, after all, the central research station of the Canadian 

government’s project to create the conditions for individual farmers to replace what 

anthropologist Zoe Todd terms Indigenous sovereignties and legal orders.26 Through the use of 

the concept of ‘orders’ McKay and Todd share a common mode of articulating the ways 

sovereignty is practised through time in place. Order, in both cases, refers to the constant re-

negotiation of the rules and relationships that bind together social, political, and economic life.27 

																																																																				
23 Granatstein, Who Killed Canadian History?; Stanley, “Why I Killed Canadian History"; 
Peace, “The Return of the History Wars”; Boswell, “Canada’s History Wars Are Gold for 
Popularizers of the Past.” 
24 McKay, “Liberal Order Framework,” 621. 
25 McKay, “Liberal Order Framework,” 624. 
26 Z. Todd, “An Indigenous Feminist’s Take on The Ontological Turn"; Z. Todd, “Fish 
Pluralities: Human-Animal Relations and Sites of Engagement in Paulatuuq, Arctic Canada",” 
Etudes/Inuit/Studies 38.1 (2014), 217–38. 
27 This echoes Michel Foucault’s description of “the dynamics of continuous evolutions” 
associated with disciplinary time. Indeed, in his 1978/1979 lecture series, Foucault argues that 
“the state is not a universal” but rather “the mobile shape of a perpetual statification…in the 
sense of incessant tractions which modify, or move, or drastically change, or insidiously 
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While McKay is focused on a politico-economic order of liberalism, echoing the Jeffersonian 

and heavily racialized democratic process associated with the westward spread of the United 

States through the expansion of white homesteads (that with some modifications is applicable to 

late nineteenth- and early twentieth-centuries Canada as well),28 Todd looks beyond the merely 

human frame of reference to include the more-than-human world in the relationships that 

produce Indigenous sovereignty. In particular, Todd’s work on human-fish relationships in 

Arctic Canada underscores the importance of breaking down the artificial wall created by the 

Cartesian division of humans from nature.29 Despite these fundamental differences in their 

approaches, particularly the de-colonial impulse in Todd’s work, I argue it is possible to wed 

Todd’s explanation of legal orders as involving bio-cultural30 and intimately material 

relationships with the more-than-human world and the relatively disembodied march of 

liberalism posited by McKay. Indeed, through an examination of forestry conservation, Stéphane 

Castonguay and Darin Kinsey argue that while McKay’s liberal order framework often overlooks 

the environment, it is possible to bring the more-than-human world into its lens.31 

By subjecting certain animate and inanimate aspects of the material world to 

investigation, dominion scientific agriculture at the Central Experimental Farm aided and abetted 

the expansion of settler colonial and liberal orders across northern North America. Inversely, the 

relative invisibility of experimental farm work in Canadian historiography, outside celebrated 

success stories like Marquis wheat, can actually be taken as an unlikely sign of the success of the 

																																																																																																																																																																																																																										
shift…forms and types of control, relationships between local powers, the central authority, and 
so on.” See: Foucault, Discipline and Punish, 160-161 and Foucault, The Birth of Biopolitics, 77.	
28 Coates, “‘Canada Was … Just like a Farmer.’" 
29 Todd, “Fish Pluralities." 
30 Jules Pretty et al., “The Intersections of Biological Diversity and Cultural Diversity."; Ian 
Rotherham, “Bio-Cultural Heritage and Biodiversity: Emerging Paradigms in Conservation and 
Planning,” Biodiversity and Conservation 24.13 (2015): 3405–3429. 
31 Castonguay and Kinsey, “The Nature of the Liberal Order.” 
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experimental farm scheme. In his investigation of scientific and engineering conceptions of time, 

Bruno Latour argues that the creation of uneventful times and places required immense physical 

and intellectual labour to create the appearance of smooth fluidity.32 Although he lacks a robust 

appreciation of the violence and displacement of colonial and imperial expansion,33 Latour’s 

argument for viewing processes as a fifth dimension (alongside the tradition four: length, width, 

height, and time) adds another layer of complexity to the relationship between temporal and 

spatial orders that, applied in the Canadian context, provide the means and language to uncover 

the at times discordant rhythms formed by the politicians, scientists, labourers, and their plant 

and animal subjects that were bound together in the pursuit of dominion scientific agriculture. 

These rhythms become especially clear when disruptions occur. Latour’s fifth dimension thus 

serves as a challenge to trace material things across time and through space in order to observe 

the “subtle weaving together of interactions among many places, times, and types of material.”34 

In the following sections, I use this brief theoretical discussion to explore how time and 

temporality fit into scientific practice and the development of practical recommendations for 

rational farming at the Farm. I am interested in how different temporalities become legible 

through the archival records left by Farm scientists, as well as the effects of different temporal 

scales on the research they pursued. First, I return to Hans Güssow and C. Gordon Hewitt’s letter 

to Minister Sydney Fisher and untangle the at times contentious labour relationships at the Farm, 

where the differential valuation of time often served as a spark. Next, I take a step back to 

																																																																				
32 Bruno Latour, “Trains of Thought: Piaget, Formalism and the Fifth Dimension,” Common 
Knowledge 6.3 (1997), 173–87. 
33 Latour’s presentation of a protest blocking a train line seems facile and lacks the political 
immediacy of rail and highway blockades in Canada and the United States that are often focused 
on raising awareness of racial injustice towards racial minorities and Indigenous communities. 
For an Indigenous feminist take on Latour, see: Todd, “An Indigenous Feminist’s Take on The 
Ontological Turn.” 
34 Latour, “Trains of Thought,” 182. 
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observe how political contexts informed Farm research. In particular, I examine the influence of 

the First World War on Farm food preservation research. Finally, I conclude with an examination 

of how the human and animal labour involved in long term studies was collapsed into relatively 

brief documents providing practical recommendations for Canadian farmers. Through these 

episodes, I maintain that by taking time seriously, it is possible to enter into a deeper 

understanding of the social, environmental, and political orders underpinning late nineteenth- 

and early twentieth-centuries dominion scientific agriculture.  

7.3 Labour and Discontent 

In Chapter 6, I complicated the geographic bounds of dominion scientific agriculture. I 

argued that the circulation of information about agricultural knowledge and recommendations 

served to spread dominion scientific agriculture across Canada. Just as the Farm’s geographic 

bounds became blurred through the relationships embodied in the scientific networks emanating 

from Ottawa, shifting my attention to the temporal qualities of this work provides an opportunity 

to take the senior scientists out of focus in favour of the broader constellation of day labourers, 

scientific assistants, and clerical staff who, while less represented in the archival record, were 

essential to the successful operation of the Experimental Farm Service. Dominion scientific 

agriculture was not an abstract thing summoned into existence fully formed but rather a set of 

practices embedded within a program to provide practical solutions for Canadian farmers. It 

involved intricate and detailed work by a wide class of labourers, clerks, and other officials. Any 

threat of disruption pulled their work into view and exposed their labour to investigation, thereby 

forcing senior scientists and politicians to attend to their demands. This section explores the 

relationship between the human labourers at the Farm and the scientific and political leaders 

whose work they enabled. 
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Scientists, labourers, and core government officials brought different senses of time, 

including definitions of a full working day, to the Farm. The scientific view was best 

summarized in the letter that opened this chapter. Writing to Minister Fisher, Güssow and Hewitt 

argued that science was a vocation that required the complete attention of its practitioners, 

regardless of time of day. Although Güssow and Hewitt’s request for houses on the Farm was 

promptly denied and both men found accommodation elsewhere in the city,35 the principle that 

salaried employees were expected to work as required, even outside regular hours, was generally 

recognized in the civil service. The provision of an annual salary, rather than hourly wage, for 

scientific staff was in part justified by this recognition. A decade earlier, for example, Auditor 

General J.L. McDougall reproached Deputy Minister of Agriculture W.B. Scarth for what 

McDougall saw as improper overtime payments made to Farm clerk M.C. O’Hanley. McDougall 

wrote: "It frequently happens that officials are called upon to work after the regular office hours 

without receiving any remuneration other than the salary at which they are employed.” An 

employee’s acceptance of an annual salary “naturally carries with it the contingency of the 

official being called to work after the so-called regular office hours."36 In other words, 

professional staff were expected to work as needed and this was recognized through their receipt 

of salaries, as opposed to wages. 

The alignment of McDougall’s argument with that put forward by Güssow and Hewitt 

speaks to the internal divisions within the civil service, in general, and the Experimental Farm 

																																																																				
35 Correspondence Sydney Fisher to C. Gordon Hewitt, 4 November 1909, RG17, Volume 2744, 
File 114344, LAC. Hewitt moved a number of times in the following years, mostly in the Sandy 
Hill and Centretown neighbourhoods, while Güssow established himself in a house in the nearby 
Hintonburg neighbourhood, approximately 1.5 km north of the Farm. I traced their residences 
using the annual city directories. See: The Ottawa City Directory (Ottawa: Might Directories 
Ltd, 1909-1918 passim). 
36 Correspondence J.L. McDougall to W.B. Scarth, 14 December 1899, RG17, Volume 2744, 
File 114344, LAC. 
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Service, in particular. There was a marked distinction between the expectations and treatment of 

scientific and labouring staff. For example, responding to an earlier accusation of financial 

irregularity and a disregard for the legislated rules that governed civil service hiring practices 

brought by Auditor General McDougall in 1898, which were based on civil service rules as well 

as the “Act Respecting Experimental Farm Stations” and required an Order in Council to hire 

and set the wages of Farm employees,37 Director William Saunders argued that these rules only 

applied to the year-round scientific and clerical staff employed at the Farm. It was, in Saunders’ 

mind, entirely inappropriate to treat the Farm’s seasonal labourers under the same rules and 

guidelines as the professional staff. Indeed, he stated: “were it otherwise … it would be quite 

impracticable to carry on the Farm work at all under such restrictions.” Labourers were 

“employed but for very short periods and paid off as soon as their services are no longer 

necessary” and Saunders “d[id] not see how it would be possible to have such employment as 

this regulated by the Governor General in Council.”38 In Saunders’ mind the physical and 

seasonal nature of tending the experimental fields was closer to the seemingly unskilled rural 

labour market of farm hands than the office-based labour market of the city. 

This attitude sets up part of the epistemic scaffolding that Farm scientists used to 

establish their authority. Scientists, overseeing agricultural work year after year, viewed and 

presented themselves in their writing as proxies to the farmers who were the idealized 

beneficiaries of dominion scientific agriculture. As I discussed in the introduction to this thesis, 

these ‘practical farmers’ and ‘men on the land’ were not just anyone working in agriculture: they 

																																																																				
37 Correspondence J.L. McDougall to W.B Scarth, 2 May 1898, RG17, Volume 2744, File 
114344, LAC. See also: “Act Respecting Experimental Farm Stations,” 98, sections 5 and 6. 
Scarth acted as an intermediary between McDougall and Saunders, receiving letters from each 
and forwarding concerns and responses to the other. 
38 Correspondence W. Saunders to W.B. Scarth, 10 May 1898, RG17, Volume 2744, File 
114344, LAC. 
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were the managerial class39 of white male landowners and their sons. Farm hands and labourers 

were not the intended audience for the Farm’s recommendations. Rather labourers were objects 

of examination, variables to be controlled, and costs to be minimized. As such, labourers were 

viewed as largely interchangeable units of time and money rather than distinct individuals. This 

attitude is borne out in the archival records, where labourers are largely absent except as 

abstracted labour-hours in data tables or when they behaved outside of the expected norms. The 

distinct and varied voices of Farm scientists, on the other hand, are preserved. 

The contrast between the expectations of scientific and other professional staff to work as 

required for their annual salary, on the one hand, and for day labourers who were hired and laid 

off as needed at weekly and, later, hourly wages, on the other, marks the two extreme ends of 

Farm staff. In between lay a plethora of other positions including foremen, who supervised teams 

of labourers, as well as clerical staff and scientific assistants. Although it is not surprising that 

the archival record focuses heavily on the perspective of the senior scientific staff of the Farm, 

the work of labourers and lower ranked staff cannot be easily dismissed. Labourers were 

essential to the pursuit of dominion scientific agriculture: they tended to the animals, worked in 

the fields, and constructed the buildings. Even less visible but just as important to the smooth 

operation of the Farm system were the office workers who were essential to meeting the growing 

level of correspondence and manage the burgeoning paperwork involved in running the 

Experimental Farm Service. These workers became most visible when labour disputes and 

shortages threatened established relationships, exposing the inner workings of Latour’s fifth 

dimension. Simply put: without labourers and clerical staff, the whole operation would cease. 
																																																																				
39 Landscape historian John Brinckerhoff Jackson cogently traced the development of this class 
in his 1953 classic “The Westward Moving House.” In this article, Jackson follows a family’s 
history from the early days of puritan settlement in New England to the business-like practices of 
mid-twentieth century western farm operations. See: John B. Jackson, “The Westward Moving 
House,” Landscape 2.3 (1953): 8–21. 
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Before discussing these points of conflict, I turn to two examples when labourers were 

recognized without being the focus of dispute: through the naming of new varieties of plants and 

in a song written by William Macoun in 1895. These examples are unique in that both scientists 

involved began their tenure at the Farm as labourers. Isabella Preston’s “Stenographer Series” 

lilies, named for female Farm clerical staff, offers a gendered example of how office labourers, 

in particular, were sometimes recognized by scientists. Although not the first female scientist to 

work at the Farm, predated by women such as Faith Fyles in the Botany Division whose work on 

wild rice/manoomin was discussed in Chapter 5 and Margaret McFarlane whose food 

preservation research will be explored in section 7.4 below, Preston was the most prominent of 

the early female Farm scientists. Although she was initially rebuffed when Charles Saunders 

rejected her application to work at the Farm in 1917 solely because of her gender, claiming the 

work in the Cereal Division was “unsuitable for a woman … [and] the position will be given to a 

man,”40 a few years later Preston found work as a day labourer in the Horticulture Division in 

1920 at the age of 40 before being rapidly promoted to Assistant in Ornamental Horticulture 

upon the departure of her predecessor, F.E. Buck.41   

Preston led a successful career at the Farm and she won many awards and accolades for 

her breeding of new varieties of lilacs, roses, ornamental crab apples (as opposed to the edible 

crabs discussed in Chapter 3), and lilies.42 She worked in close collaboration with experts across 

																																																																				
40 Correspondence C. Saunders to J.W. Crow [Professor of Horticulture, Ontario Agricultural 
College], 21 March 1917, RG17, Volume 4301, File ‘Correspondence of the Dominion Cerealist, 
1917-1925,’ LAC. 
41 “Employee File: Miss Isabella Preston,” RG17, Volume 4298, File 6, LAC. 
42 E. von Baeyer, “Horticultural Odyssey of Isabella Preston”; Preston is subject to a rich 
mythology and is celebrated with achieving a number of “firsts,” such as being the first female 
scientist at the Farm, or being the first ornamental plant breeder. As noted above neither of these 
were true. This does not, however, damage her well-earned reputation. For an article from the 
popular press that borders of hagiography, see: Carol Martin, “Isabella Preston: Canada’s 
Horticultural Heroes.,” Canadian Gardening, November 2002, online: https://search-proquest-
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Canada and the British Empire, particularly at Kew Gardens. Indeed, incoming record books and 

correspondence files at Kew recorded a steady exchange of letters, data, and plant material 

between Preston and the imperial botanists, both Director Arthur Hill and his subordinates, at 

Kew. In one exchange, Preston enlisted Kew scientists in testing the growth of her lilies under 

Kew’s climatic conditions.43 Her hybrid and novel varieties often followed distinct naming 

patterns for each species: lilacs named for Shakespearian characters, roses for First Nations, crab 

apples for lakes. Alongside these more romanticized and well-known examples, it is notable that 

Preston chose to recognize the otherwise invisible female office staff of the Farm by using their 

names to identify her new hybrid lilies. The gendered work of tending to the ever-growing 

correspondence of the Experimental Farm Service—and, building on Chapter 6, I emphasize that 

this correspondence was essential to the system’s successful operation—Preston made otherwise 

invisible labourers not just visible, but celebrated. 

Twenty-five years before Preston joined the Farm staff, William Macoun—at that time 

the foreman of forestry44—made a light-hearted attempt to recognize the work of some of the 

																																																																																																																																																																																																																										
com.proxy.queensu.ca/docview/217787452?pq-origsite=summon (last accessed 30 October 
2017). 
43 Correspondence Isabella Preston to Arthur Hill [Director, Kew], 28 September 1931, 
2/CANAD/1/1, Folio 19, RGBKA. See also: Kew Inwards Books, 1916-1927; 1928-1933; 1934-
1936; 1937-1941. 
44 Macoun spent his entire adult life at the Farm, working his way up the ranks. Starting as a 
labourer in the Botany Division in 1887, he was appointed William Saunder’s assistant and 
foreman of forestry in 1893, Curator of the Arboretum in 1896, Chief of the Horticulture 
Division in 1898, and, finally, Dominion Horticulturist in 1910. The extent to which Macoun’s 
father, the Geological Survey of Canada’s Botanist John Macoun, had any influence over his 
career trajectory is unclear. The early Farm had a number of other cases of nepotism, most 
notably when Director William Saunders ended his son Charles’s music career by appointing 
him the chief of the Cereal Division. This fits the pattern laid out by Reg Whitaker where early 
twentieth century civil service reform created a more level playing field for the working class 
while retaining patronage positions for the already privileged. See: Reg Whitaker, "Between 
Patronage and Bureaucracy: Democratic Politics in Transition,” Journal of Canadian Studies, 
22:2 (1987), 56. Macoun’s personnel filed listed his movements within the Experimental Farm 
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Farm’s key employees. In preparation for the visit of school children to the Farm during the 

spring of 1895, he wrote a song titled ‘Signs of Spring’ set to the tune of ‘Auld Lang Syne.’45 

The lyrics invited “all you boys and pretty girls” to observe “all the funny things we note, that 

indicate it’s spring.” These were not strictly environmental, climatic, or even directly related to 

agriculture. Instead, they track the rhythms of the Farm seeming to reawaken with the turn of the 

season and provide some insight, albeit leaning towards caricature, into attitudes and habits of 

twenty-four members of the Farm’s staff. Interestingly, it includes not just the director and five 

division chiefs who were acknowledged, along with the farm foreman,46 by the use of only their 

last names but also seventeen labourers who were only identified by either their first name or a 

nickname. This song provided colour to the changing season at the Farm including through the 

identification and brief description of individual workers. Written to be sung with visiting school 

children, it was not meant to air dirty laundry but to provide context and appropriate light 

entertainment. 

Many of the characteristics applied to labourers appeared nonsensical, for example “Mac, 

he’s let his moustache grow,” “Amos now has got a girl,” and “Malcolm’s learned to swear,” but 

others underscore how the change of season brought with it different kinds of work necessary to 

get ready for the next year of Farm work. These latter items were often associated with the 

division chiefs: “Shutt, he has been pois’ning crows, to save Br’e Fixter’s corn,” “Fletcher, now, 

is catching bugs,” and “Craig says ‘let us spray.’”47 The “funny things we note, that indicate it’s 

																																																																																																																																																																																																																										
Service. See: “Employee File: William Macoun,” RG17, Volume 4301, File “Macoun, Dr W.T. 
Re: Death of.),” LAC. 
45 William Macoun, ‘Signs of Spring,’ 1895, RG17, Volume 2812, File 172, LAC. 
46 In 1895 the Farm’s senior staff consisted of Director William Saunders, Chemist Frank Shutt, 
Entomologist and Botanist James Fletcher, Horticulturist John Craig, Agriculturist Jason 
Roberston, and Poultry Husbandman A.G. Gilbert. The Farm Foreman, in charge of all the 
labourers, was John Fixter. 
47 Note how the Chemist and Horticulturist are both applying pesticides. 
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spring” demonstrated a division between labourers and scientists in the identifying 

characteristics Macoun employed. As William Saunders noted in his letter addressing the 

concerns of Auditor General MacDougall in 1898, salaried scientific and clerical staff were 

employed year-round while labourers were hired and laid off as the work required.48 By noting 

the changing appearance and behaviour of Farm labourers, Macoun’s song marked the passage 

of time as Farm labourers returned for another year’s work at the start of spring.49  

As suggested above, there was a third juncture where Farm labour was present in the 

archives: when disputes arose. The examples discussed below, taken from an undercurrent of 

discontent in the first decade of the twentieth century, highlight the at times fraught relationship 

between class, temporality, and science at the Farm. Here, Bruno Latour’s proposition of process 

as a fifth dimension, discussed above, is illustrative. Process, for Latour, adds another layer to 

the temporality of the landscape that serves to make the scientific and technological legible as “a 

complicated negotiation with other entities.”50 Using the metaphor of an uneventful train ride, he 

argues that seemingly uneventful passage over space that shrinks subjective time is only possible 

when the way has already been smoothed through an ongoing accumulation of continuous 
																																																																				
48 Correspondence W. Saunders to W.B. Scarth, 10 May 1898, RG17, Volume 2744, File 
114344, LAC. 
49 It is unclear where Farm labourers worked for the rest of the year as their employment patterns 
were difficult to trace. Some did work year round, especially in divisions that focused on 
animals, but others were hired seasonally or as needed. Although the annual reports of the 
Auditor General usually included lists of Farm labourers, their total pay for the year, and their 
rank, such as herdsman or team leader, where relevant, they do not provide any information on 
where else they may have worked. Attempts to cross reference these lists with other resources, 
such as the census or city directories, did not provide any additional details. The decennial 
censuses provide some details of the employment of individuals at the time the census was taken, 
but not enough to trace annual working patterns. Similarly, city directories listed the residents 
each address in the city sorted both by last name and by street address on an annual basis, often 
including where heads of households worked, although with the same bias towards professionals. 
In 1912, for example, Hans Güssow was listed as “Experimental Farm Botanist” alongside his 
address on Fairmont Avenue. In both cases, more account was generally given to professionals 
while labourers were often just noted as such without further details. 
50 Latour, “Trains of Thought,” 173. 
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negotiations with other human and non-human entities. The very notion of the smooth, regular 

movement relies on the arrangement and veiling of these relationships. Latour asserts: “with the 

notion of objective or scientific time, two entirely different phenomena are lumped together: the 

routinized work of engineers inside huge institutions is taken as though equivalent to the feeling 

of a ‘user.’” Applying this observation to the Experimental Farm Service, Latour’s ‘engineers’ 

include professional scientific staff as well as field labourers and office workers. Latour’s ‘user,’ 

then, represents the Canadian agricultural community for which dominion scientific agriculture 

was pursued, as well as the senior civil service and political officials who ultimately oversaw its 

work. The conflicts at the Farm made visible the importance of field and office labour to the 

successful pursuit of dominion scientific agriculture and were documented in letters and petitions 

by labourers as well as in observations made by Farm scientists in their correspondence with 

other government officials. Farm publications, on the other hand, make the scientific labour 

necessary to create practical solutions seem smooth and uneventful. The potential for labour 

disruption undergirded the routinized work that ensured the continuous operation of the 

Experimental Farm Service as a whole. 

I return again to the letter sent by Güssow and Hewitt to Minister Fisher. Arguing that 

proper office hours went against the spirit of scientific work, the men unsuccessfully petitioned 

for houses on the Farm so that they could be close to their work at all hours. Having failed, they 

had to seek housing in the city, increasing the amount of time spent away from their work by 

virtue of a daily commute. They were not alone in this commute as most of the Farm’s labourers 

did not have lodgings on the Farm. Macoun’s 1895 song, in fact, refers to this daily commute. 

The fifth verse ends with the observation that “Joseph’s bus is warm,” referring to the horse 

drawn bus that ran between the Farm and the city multiple times a day, allowing workers free 
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transit before and after their shifts as well as serving to transport mail and other Farm material, 

like Gilbert’s eggs discussed in Chapter 4, back and forth, maintaining lines of communication 

between Farm staff and city-based members of the Department of Agriculture, including the 

minister and deputy minister. Many of the letters and petitions cited in this chapter would have 

been transported on Joseph’s bus. 

Just before Güssow and Hewitt were writing their letter during the autumn of 1909, the 

bus was cancelled upon the completion of a spur line of the Ottawa Electric Railway to the Farm, 

financed and operated in part by the Department of Agriculture, the previous year.51 Office staff, 

labourers, and others who lived in the city were now expected to pay their own fare for their 

commute. Long-time Farm clerk M.C. O’Hanley quickly organized a petition to Minister of 

Agriculture Sydney Fisher for street car tickets to be added to their compensation package to 

recognized the increased financial burden the new scheme placed on them, citing a policy of the 

Dominion Observatory which gave staff 25 free tickets every two weeks.52 It is clear that they 

did not receive an appropriate response, and another petition was sent four years later in 1913.53 

This was neither the first nor the last issue that resulted in a petition being presented by Farm 

staff to Minister Fisher. Indeed, the general discontent amongst the office staff began in 

November 1907 when they petitioned Fisher demanding that they be given the same 

consideration as government workers who were employed in the city, noting that staff at both the 

																																																																				
51 H. Smith, Ottawa’s Farm; Bill McKeown, Ottawa’s Streetcars: The Story of Electric Railway 
Transit in Canada’s Capital City (Pickering, Ontario: Railfare DC Books, 2006). 
52 Petition to the Minister of Agriculture, 11 October 1909, RG17, Volume 2744, File 114344, 
LAC. O’Hanley’s involvement is laid out in his candid personal fonds, see: MG29-B11, Volume 
34, File 5, LAC. O’Hanley’s political activity appears to have been immense and included 
anonymous letters to francophone senators urging them to vote against conscription at the height 
of the First World War in 1917. 
53 Petition to the Minister of Agriculture, 28 April 1913, RG17, Volume 2777, File 227211, 
LAC. Faith Fyles, whose work on wild rice/manoomin was discussed in Chapter 5, was the top 
signatory on this petition. 
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Dominion Observatory and Bacteriological Lab, both of which were located on the Farm but not 

part of its organization, were considered members of the “inside service.”54 This highlights the 

key distinction in categorization of workers in the federal government at the time. The inside 

service consisted of bureaucrats working within the city of Ottawa, while the outside service 

included all those beyond city limits.55 At this point in time the Farm was still just outside the 

borders of Ottawa. In addition, office staff noted that it was difficult to obtain proper meals 

during their working day and asked for hot meals to be provided at the Farm. 

Not receiving a response, officer workers again petitioned Fisher to be treated as city 

employees. This time they included three resolutions: a universal salary increase, a decrease in 

hours, and for office staff under the Civil Service Act to be made part of the inside service. Here 

they argued that as “the Central Farm…not established particularly to serve the Ottawa district 

[but] being the centre from which the work of all the Experimental Farms, situated in widely 

separated parts of the Dominion, is directed.”56 That is, even though the Farm was located 

outside of Ottawa, it was precisely because it served as the headquarters of a dominion-scale 

network that it and its staff should be treated as if it was just another office building in the city. 

Echoing the concerns of Auditor General McDougall a decade earlier, Farm office staff also 

protested the use of short term hiring to meet regular and continuing work place needs, noting 

that the Civil Service Commission only allowed such temporary hiring during specific 

																																																																				
54 Petition to the Minister Agriculture, 12 November 1907, RG17, Volume 2744, File 114344, 
LAC. 
55 This division was formalized as early as 1882 and allowed for different rules regarding 
patronage and merit for those working within the city of Ottawa and those located across the 
country. See, for example: J. E. Hodgetts, The Biography of an Institution: The Civil Service 
Commission of Canada, 1908-1967 (Montreal: McGill-Queen’s University Press, 1972), 51; Luc 
Juillet and Kenneth A. Rasmussen, Defending a Contested Ideal: Merit and the PSC of Canada, 
1908-2008 (Ottawa: University of Ottawa Press, 2008), 31. 
56 Petition to the Minister of Agriculture, 28 April 1908, 4, RG17, Volume 2744, File 114344, 
LAC. 
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emergencies or rush periods, such as when the postal service faced increased numbers of parcels 

for delivery in the lead up to Christmas. 

Office workers were not the only ones seeking better working conditions at the Farm. 

The last half of the first decade of the twentieth century saw a slow boil of labour discontent 

across the labouring and clerical staff that only seemed to dissipate after the outbreak of the First 

World War, when many workers enlisted. These conflicts highlight the importance of time for 

day labourers employed at the Farm, as well as the general disregard their superiors felt for their 

complaints. For example, labourers had Liberal MP for Ottawa City Napoleon Belcourt present a 

petition for a wage increase in April 1906 to Fisher, which was roundly rejected stating “I do not 

think it is at all fair…for them to send in this request.”57 Fisher’s objections stemmed, in part, 

from the fact that labourers had received a slight pay increase the previous year—he saw no 

comparison between the labourers request for annual increases with the routinely approved 

annual increase for scientific staff.58 Indeed, in August of that year, in response to three 

particularly vocal labourers—Howard Russell, Thomas Alexander and William McAdoo—who 

wrote demanding either a wage increase or reduction of hours (from 58 per week to 53) at the 

same rate, Fisher wrote “as you must be aware … you have been treated with every 

consideration.” Fisher cautioned against comparing themselves with office workers, particularly 

those in the city. Rather they should look to local farm hands and appreciate “that already your 

hours of labor [sic] and your wages are more favorable than those of any farmer laborers that I 

																																																																				
57 Correspondence Fisher to Napoleon Belcourt, 30 April 1906, RG17, Volume 2744, File 
114344, LAC. 
58 Untitled document [pay lists of senior officers] (undated, c.1906), RG17, Volume 2744, File 
114344, LAC. Annual increases were disrupted during the First World War, after which the Civil 
Service Commission took a more robust interest in the Farm’s labour policies. 
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know of in this part of Canada … your employment is steady and regular and your pay is 

prompt.”59  

Although Fisher concluded his letter by stating he would discuss the matter with William 

Saunders when he returned from his trip to the western branch farms (discussed briefly in 

Chapter 6), the issue continued to simmer. In October, Agriculturist J.H. Grisdale overheard 

dissatisfied labourers complaining that Fisher had not followed through on his commitment. 

Exasperated, Fisher stated “I have not forgotten the promise I made the men…you are quite right 

that they ought to be dealt with, and I am disposed to deal with them in a generous spirit, but not 

to pamper them.”60 In Fisher’s eyes, Farm labourers were little different than the hired hands 

working on private farms. Farm labourers, on the other hand, compared themselves to civil 

servants working in the city and demanded compensation that reflected this. For Fisher, manual 

labour was manual labour. That Russell, Alexander, McAdoo and their colleagues were engaged 

in farm labour for scientific ends made no difference to him and it was, in his opinion, folly to 

try to make such a connection.  

Unsurprisingly, Fisher’s refusal to take definitive action or even to acknowledge the 

concerns of Farm labourers did nothing to solve the problems. In February 1910, William 

Macoun presented a petition from “teamsters and other outdoor employees” to Fisher.61 Macoun 

appeared sympathetic to their concerns and recommended providing some small increases in pay 

to help to ease the tensions.62 Again, matters were not resolved. Two months later, Grisdale and 

																																																																				
59 Correspondence Fisher to Howard Russell, Thomas Alexander and William McAdoo, 7 
August 1906, 2, RG17, Volume 2744, File 114344, LAC. 
60 Correspondence Grisdale to Fisher, 24 October 1906, RG17, Volume 2744, File 114344, LAC; 
Correspondence Fisher to Grisdale, 26 October 1906, RG17, Volume 2744, File 114344, LAC. 
61 Petition to the Minister of Agriculture, 21 February 1910, RG17, Volume 2744, File 114344, 
LAC. 
62 Correspondence Macoun to W. Saunders, 14 April 1910. RG17, Volume 2744, File 114344, 
LAC. 
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Macoun wrote separately to William Saunders with proposals to meet the demands of the 

workers before the season got started in earnest. Grisdale, for example, suggested changing the 

rate of pay from weekly to hourly. Changing the unit of calculation would not only make it look 

like labourers were receiving a raise but it was also easier for the accountants to work with and, 

as will be discussed below, aligned with the total farm cost calculations necessary in Farm 

research projects.63 Macoun, on the other hand, suggested abandoning the relatively flat pay 

scale for one with increments as “new men are paid the same wages as men who have been 

working in the same department for several years, in some cases for many years.” Macoun 

recognized that experienced labourers were “worth much more than new men, the majority of 

whom have had little or no experience in the work they have to do here and who cannot be put at 

certain kinds of work which only skilled me can do.”64 

Unlike Fisher, who seemed exasperated when labourers compared themselves to 

specialists and office workers, Macoun expressed a keen understanding of the value of 

experience and skilled work among the Experimental Farm’s labouring staff. It could take years 

for workers to not only learn the skill necessary to do the careful and precise yet physical work 

and, at times literal, heavy lifting of dominion scientific agriculture but also to earn the trust of 

the scientific staff. In this letter Macoun laid out that skill and trust were the key commodities he 

looked for in the workers under his control. These men (and labourers were almost always men, 

with Isabella Preston being a notable exception when she was hired ten years later) should not be 

viewed simply as units of time and labour, but rather as skilled workers essential to the fulfilling 

the mandate of the Experimental Farm Service. It bears remembering that Macoun worked his 

																																																																				
63 Correspondence Grisdale to W. Saunders, 14 April 1910, RG17, Volume 2744, File 114344, 
LAC. 
64 Correspondence Macoun to W. Saunders, 14 April 1910, RG17, Volume 2744, File 114344, 
LAC. 
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way up the ranks over his long career at the Farm and had experience both as a labourer and as a 

foreman managing teams of labourers doing the physically demanding and yet careful scientific 

work in the forestry belt as well as in the Arboretum. Macoun’s familiarity with and reliance on 

Farm labourers led him to appreciate the work of particularly long serving, trusted, and skilled 

individuals.  

The historical geography of labour at the Farm begins to draw out the importance of 

tracking the temporal rhythms of dominion scientific agriculture. The expectations of scientists, 

who served in a managerial position, sometimes conflicted with those of their workers, creating 

tensions over labour conditions. These tensions served to expose some of the processes, Latour’s 

fifth dimension, undergirding the entire Experimental Farm Service that were otherwise 

abstracted or smoothed over in archival records and publications written by Farm scientists. As I 

demonstrate below, labour was essential for the pursuit of dominion scientific agriculture science 

both in its own right and as a variable to be studied and controlled. At the same time, labour was 

but one variable among many that either influenced Farm science or was scrutinized in the 

pursuit of finding practical solutions for Canada’s farmers. In the next section I turn to the 

intersection of foreign and microscopic threats to Canada’s food supply by interrogating how the 

First Wold War affected the Farm’s research program. 

7.4 War and Decay 

Dominion scientific agriculture was never isolated from its political context. In this 

section, I examine the relationship between the demands of the First World War and the pursuits 

of Farm scientists. First, I draw links to the preceding section by looking at how the war drew 

men from the fields and laboratories, impacting the Farm’s research program just as it was 

subject to new demands made, in part, to meet the needs of the domestic war effort. Next, I turn 
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to work in food preservation that was spurred by efforts to reduce waste and make better use of 

home fruit and vegetable production. Taken together, these examples emphasize the temporal 

nature of the political and material context of Farm science in the early twentieth century as well 

as the interaction between human and non-human forces in this work. Indeed, food preservation 

research sought to combat not only the bacteriological forces of decay that attacked fresh 

produce, but also the war related food shortages. 

Historians have shown the widespread impact of the First World War on the home front 

in Canada,65 and the Farm was not immune to its effects. At least 12% of the Experimental Farm 

Service’s staff, from labourers to scientific assistants, enlisted or transferred to other departments 

to focus on war work, precipitating a labour shortage that hampered the Farm’s research 

capacity.66 As a result, two important and popular projects were temporarily halted. 

Draughtsman A.V. Nicholson’s enlistment slowed efforts to create customized plans for farmers 

across Canada,67 discussed in Chapter 6, while without Baker R.W. Nichols, whose death in the 

trenches created the vacancy for which Charles Saunders rejected Isabella Preston, the milling 

and baking tests essential to proving the quality of novel wheat, described in Chapter 5, had to be 

put on hold.68 The Chemistry Division, perhaps unsurprisingly given the widespread deployment 

of chemical weapons during the war, had the most trouble holding on to staff. When the war 

																																																																				
65 See for example: Humphries, “Between Commemoration and History"; Geoff Keelan, 
“Canada’s Cultural Mobilization during the First World War and a Case for Canadian War 
Culture,” Canadian Historical Review 97.3 (2016): 377–403; Kvill, “Practical Suggestions for 
‘An Army of Savers. 
66 Internal documents showed at least 94 Experimental Farm Service employees requested and 
were granted leave. This figure does not include those who may not have formally requested 
leave before joining up. According to T.H. Antsey there were approximately 750 staff employed 
in the Experimental Farm Service as a whole in 1915. See: RG17, Volume 2786, File 237775, 
LAC. T.H. Antsey One Hundred Harvests, 405. 
67 E.S. Archibald, “Report of the Animal Husbandman” in J.H. Grisdale, ed, Experimental Farms 
Reports for the Year Ending 31 March 1917, 34. 
68 J.H. Grisdale, Experimental Farm Reports for the Year Ending 31 March 1916, volume 1, 30. 
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began, Chemist Frank Shutt had five assistants. All but one enlisted or transferred and he 

complained that he was unable to keep new hires from joining the war effort as, in Grisdale’s 

words, “the extraordinary demand for chemists for munition works and other industries 

connected with the war has reduced the number of available chemists.”69 Further, restrictions 

were later placed on hiring so that only men deemed unfit for military service—as determined by 

enlisting agents—or who were over 45 were permitted to apply for work at the Farm,70 and some 

Farm scientists like Charles Saunders refused to hire women further limiting the available labour 

pool. 

At the same time, the First World War intensified some research programs, such as home 

vegetable gardening71 and the promotion of urban poultry consumption, discussed in Chapter 4. 

It also provided impetus for three new lines of research that demonstrate the connection between 

agricultural sciences and the home front: flax, potash, and canning. The outbreak of war cut off 

existing supplies of flax and potash, which were imported from Belgium and Germany 

respectively. These were key commodities in the war effort. Flax was used to manufacture the 

linen used in clothing and uniforms but before the war North America relied heavily on imports 

from Europe. As a result, Director J.H. Grisdale undertook a research project to explore the 

feasibility of flax production in Canada. He argued, possibly with the support and 

encouragement of the Imperial War Office,72 that alongside research it was necessary to create “a 

propaganda to increase production and encourage the industry in Canada.” A flax mill was built 

at the Farm and the new Division of Economic Fibres was set up to undertake the research, 

																																																																				
69 Grisdale, Experimental Farm Reports for the Year Ending 31 March 1916, volume 1, 20. 
70 Memorandum on Appointments [undated], RG17, Volume 2795, File 240855, LAC. 
71 William Macoun, “The home vegetable garden and a patriotic gardening competition,” 
Pamphlet No. 13 (Ottawa: Department of Agriculture, 1915). See also: Agricultural War Book. 
72 Fifty Years of Progress, 70. 
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including examining the economic potential of hemp growing and using the waste products from 

cereal production.73  

Potash, on the other hand, was an important component in the artificial fertilizers 

increasingly employed by Canadian farmers. Although it had been previously manufactured from 

wood ash, at the outbreak of the war Canada imported most of its supply from mines near 

Strassfurt, Germany. Chemist Frank Shutt was tasked with testing various Canadian materials to 

try and find a substitute despite the fact that he had trouble holding on to his staff. He was able to 

determine that seaweed found on both the Atlantic and Pacific coast was rich in the necessary 

compounds.74 At the same time, Shutt also began to receive an increase in requests for soil 

analysis as Canadian farmers, inspired by the governments “Patriotism and Production” 

campaign, sought to test whether marginal and exhausted land could sustain agricultural 

production with the application of fertilizers. Shutt quickly asked them to discontinue this service 

as their requests, along with his severe labour shortage, was straining his ability to perform other 

work, such as analysing wheat being sent to the front to ensure its purity at the request of the 

British War office.75 

Where flax and potash research sought to solve problems at a relatively large scale, food 

preservation research at the Farm focused on making use of the increased home production of 

fruit and vegetables during the First World War. The rise of victory gardens, rooted in the pre-

																																																																				
73 Grisdale, Experimental Farms Reports for the Year Ending 31 March 1916, 5-10. Quotation 
on page 5. 
74 Although Saskatchewan is currently the world’s largest producer of potash, its reserves were 
not discovered until 1943. See: M. Prud’Homme, “Potash,” Canadian Encyclopedia, 2 February 
2009, online: http://www.thecanadianencyclopedia.ca/en/article/potash/ (last accessed 30 
October 2017). Grisdale, Experimental Farms Reports for the Year Ending 31 March 1915, 
volume 1, (Ottawa: J. de L. Taché, 1915), 21-24. Grisdale, Experimental Farms Reports for the 
Year Ending 31 March 1916, 21-22. 
75 Frank Shutt, “Report of the Chemist” in J.H. Grisdale, ed, Experimental Farms Reports for the 
Year Ending 31 March 1916, 103. 



	
	

231	

war nature study movement and in part supported by the work of Entomologist and Botanist 

James Fletcher,76 aimed at helping to alleviate high food prices by promoting local production, 

especially in cities.77 This reveals an important link between agriculture and food that has sat 

beneath the surface throughout much of this thesis. As Anne Vileisis has argued, during the late 

nineteenth- and early twentieth-centuries North Americans, especially those in cities, became 

increasingly alienated from their food supply. The rise of nature study before the First World 

War —and gardening during it— provided the impetus for urban dwellers to reconnect with 

where their food came from.78 However, increased home food production had the potential of 

creating a surplus that was at risk of going to waste if not consumed before it decayed. As a 

result, Farm scientists turned their attention to canning as a key method in small-scale food 

preservation by applying dominion scientific agriculture to the war effort on the home front. 

 Canning research was housed in the Horticulture Division and took off in earnest in 1917 

when Macoun hired Laura Kirby to take charge of the experiments. Kirby was soon replaced by 

Margaret Macfarlane who published a detailed account of the research in a 1919 bulletin, after 

the end of the war.79 It is notable that two women oversaw this research. First, as mentioned 

above, war-time restrictions on hiring men limited the qualified pool of male candidates and 
																																																																				
76 Fletcher was a major proponent of the early nature study movement and gave many speeches 
to students and teachers. See: James Fletcher, “The Educational Value of Botanic Gardens,” The 
Ottawa Naturalist 5.6 (1891), 105–13; Fletcher "Nature Study" at The Summer School of 
Science, St Stephen, New Brunswick from 28-31 July 1902, in "Report of the Entomologist and 
Botanist" in W. Saunders, ed, Experimental Farms Reports for 1902, 169-170; Fletcher, "Report 
of the Entomologist and Botanist" in W. Saunders, ed, Experimental Farms Reports for 1904, 
205; Fletcher, "Report of the Entomologist and Botanist" in W. Saunders, ed, Experimental 
Farms Reports for the year ending 31 March 1907, 201-204. I have discussed nature study and 
school gardens in the Ottawa context, see: P. Anderson, “Ottawa School Gardens in the Early 
1900’s,” Bytown Pamphlet Series (Ottawa, 2010). 
77 Kvill, “Practical Suggestions for ‘An Army of Savers'"; William Macoun, “Untitled Article on 
Victory Gardening,” 1917, RG17, Volume 4299, File 'Articles by W.T. Macoun 1917,' LAC 
78 Vileisis, Kitchen Literacy. 
79 Margaret Macfarlane, "Preservation of Fruits and Vegetables for Home Use" Bulletin No. 93 
(Ottawa: J. de L. Taché, 1919). 
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William Macoun, who employed both Faith Fyles and Isabella Preston, appeared to have no 

qualms hiring woman to pursue domestic science, highlighting important distinctions concerning 

the kind of experimental work that was deemed appropriate for women to pursue. Although the 

two other female scientists encountered in the thesis worked outside, both Isabella Preston, 

discussed above, and Faith Fyles, whose work on wild rice/manoomin was examined in Chapter 

5, were engaged largely in ornamental work. Preston’s focus was on ornamental horticulture 

whereas Fyles oversaw the Arboretum and was classified as a “Botanical Artist.” Nonetheless, 

Fyles’s case provides an exception to rule. On a number of occasions, she took part in field 

research across Canada, such as on the effect of plants growing on shifting sand dunes that risked 

blocking port facilities,80 and she authored practical handbooks, including a number on proper 

identification of noxious weeds.81 Interestingly, Charles Saunders deemed milling and baking 

work inappropriate for women when he rejected Preston’s application in 1917, noting the 

difference between industrial and home scales of production that set cereal testing and domestic 

canning research apart. Women were largely confined to domestic or ornamental realms while 

men had access to the whole gamut of the agricultural sciences. It was also notable that unlike 

many other Farm research programs, food preservation was directed not at the ‘practical man on 

the land,’ but at farm and city women. 

Home-scale food preservation research was a conscious result of war-time pressures and 

priorities. In his dedication to Macfarlane’s bulletin, Director E.S. Archibald highlighted the 

driving impetus behind her research and suggests that “owing to the continued high cost of food 

and the great interest in canning and the preservation of fruit and vegetables during the past few 
																																																																				
80 E.S. Archibald, “Report of the Acting Botanist,” in Archibald, ed, Experimental Farm Reports 
for the Year Ending 31 March 1920, 63. 
81 F. Fyles, “Do you know your weeds?” Exhibition Circular No. 45 (Ottawa: Department of 
Agriculture, 1915); F. Fyles, “Principal poisonous plants of Canada,” Bulletin, Second Series 
No. 39 (Ottawa: Department of Agriculture, 1920). 
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years, this bulletin should be in great demand through Canada.”82 Emphasizing this point, 

Macfarlane included a photograph of a public lecture on canning at the Farm in Ottawa (see 

Figure 7.1). This lecture was attended almost entirely by women. Unlike the brief glimpses at the 

early days of flax and potash research at the Farm, both of which were prefaced by the closure of 

foreign sources, Kirby and Macfarlane’s canning work sought to make use of and preserve the 

fruits of domestic kitchen gardens, traditionally female domains. Increasing food production was 

important, but only if the food did not rot before there was a chance to consume it. This point, 

the focus on food rather than agriculture, also relates back to the gender of the researchers. Both 

Kirby and Macfarlane were highly qualified graduates of Macdonald College in Quebec, but they 

were also women. In the minds of their superiors at the Farm, their gender limited their ability to 

work to areas of research deemed domestic, such as the test kitchens.  

Reflecting the structure of other Farm publications, Macfarlane’s bulletin was divided 

into three main sections and Macfarlane’s work can be interpreted as practical solutions to the 

problem of preserving home food production against decay, fitting in with the broader goals of 

dominion scientific agriculture. This served the war effort by both preserving agricultural 

products and by saving money as food prices rose. The first section of the bulletin laid out the 

recommendations for preservation: canning using the ‘single boil,’ also known as ‘cold pack,’ 

method as it not only was more successful at preserving food, but “the product is superior in 

taste, texture and colour.”83 Macfarlane explained the cold pack method in detail, including 

photographs of an unnamed woman going through the steps. The photographs, taken by Farm 

Chemist Frank Shutt, were meant as a stand in for women who could not attend a demonstration 

in person. Indeed, in her acknowledgements Macfarlane stated that “the necessary steps in  

																																																																				
82 E.S. Archibald in Macfarlane, “Preservation of Fruits and Vegetables,” 3. 
83 Macfarlane, “Preservation of Fruits and Vegetables,” 8. 
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Figure 7.1: Photograph of a canning demonstration at the Central Experimental Farm, taken by 
Dominion Chemist Frank Shutt. Note how the vast majority of attendees and both demonstrators 
were women. Food science, as opposed to agricultural science, was viewed as a largely feminine 
pursuit. Source: Macfarlane, “Preservation of Fruits and Vegetables,” frontispiece. 
	

canning are much more impressed on the person who is to do the work if she can see a 

demonstration of them and the next best thing … is good photographs.”84  

Although faithfully following the steps was essential to ensuring a safe end product, it 

was not the only consideration. Macfarlane presented a number of “favourite recipes” that made 

use of common fruits and vegetables in the middle section of her bulletin.85 This emphasizes her 

focus on food rather than agriculture. Just as with research into apples, eggs, and wheat discussed 

																																																																				
84 Macfarlane, “Preservation of Fruits and Vegetables,” 30. 
85 Macfarlane, “Preservation of Fruits and Vegetables,” 14-18. The chili sauce recipe, on page 
17, is an Anderson family favourite. 
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earlier in this thesis, the quality of food produced from agricultural products remained an 

essential consideration. Alongside the photographs and instructions for the canning process 

themselves, these Farm-tested recipes allowed new home canners a low risk entry point to the 

practice.  

In the final section, Macfarlane provided detailed data tables acting as scientific support 

for the claims made in the introduction. Like other Farm scientists, Macfarlane did not assert her 

authority simply by virtue of her position as a government scientist. Rather, she presented and 

interpreted the supporting data for her audience to check. Tables like these were found in many 

Farm publications, including annual reports, bulletins, and circulars. They showed both 

successful and unsuccessful tests, including in Macfarlane’s case a column providing prose 

“Reasons why Jars did not Keep” for the failed tests. She tested every fruit and vegetable using 

multiple methods and for each provided specific recommendations.86 

In closing this section, I want to return to a point I raised above about how Macfarlane’s 

bulletin wasn’t released until after the end of the war. This shows how geo-political events can 

influence the decision-making process over which research was to be prioritized. After the 

decision was made, the research took as long as the biological processes being examined —as 

Macfarlane saw through multiple repetitions to ensure the accuracy of results. Cereal research, as 

mentioned above, could take ten or more years to go from a cross to a successful new variety, 

and Marquis took seventeen. Apple breeding at the turn of the nineteenth and twentieth century 

could take a human generation. Canning and preservation, focused on halting processes of decay, 

operated on a shorter timeline: however, enough time had to pass to see whether the techniques 

were successful and to ensure that Canadians could preserve perishable foods safely and with 

minimal risk of dangerous contamination even if that meant the practical recommendations were 
																																																																				
86 Macfarlane, “Preservation of Fruits and Vegetables,” 20-31. 
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published after the immediate political impetus had passed. Macfarlane and Kirby’s work in 

slowing the temporal processes of decay were a part of the Farm’s support of the war effort, just 

as Shutt and Grisdale’s examinations of seaweed and flax. In the next section, I examine the 

question of scientific time and argue that long term experiments were essential to the Farm’s 

practice of dominion scientific agriculture. 

7.5 Soil and Time 

This section focuses on a short exhibition circular published in 1915 by the Division of 

Extension and Publicity that loudly declared “FARMERS! Watch your balance in Nature’s 

Bank”87 (hereafter “Watch your Balance”, see Figures 7.2 and 7.3). Despite its brevity, a close 

examination of “Watch your Balance” offers a window into the years of scientific labour 

necessary to make such sweeping recommendations, as well as how field work was observed and 

disciplined as a temporal variable of study at the Farm. Time, here, was multifaceted: it took 

years of work, observation, and analysis to make recommendations about how to best employ 

human, plant, and animal labour in pursuit of sustainable profitability. This circular served to 

summarize over a decade of research by exhorting farmers to engage in “rational” agricultural 

practices that sought to create a farm-scale balance between what was taken out of and what was 

returned to the land. It argued that those who merely extracted value from the land were no better 

than miners and would soon enough exhaust the capacity of their farm, undermining future 

productivity all the while bringing in low returns from unfinished products. This circular was 

unusually short—it was a single letter sized piece of paper folded in half while many others were 

small booklets—and was joined on the shelves of Farm exhibitions by others that contained 

detailed recommendations, data tables, photographs and analysis, similar to Macfarlane’s 

																																																																				
87 “FARMERS! Watch your balance in Nature’s Bank,” Exhibition Circular No. 32 (Ottawa: 
Department of Agriculture, 1915). 



	
	

237	

bulletin on canning described above. I open this section with a discussion of the circular before 

turning to the so-called ‘200-acre farm experiment’ managed by Agriculturist J.H. Grisdale 

during the first decade of the twentieth century. 

 

Figure 7.2: Cover of "Watch Your Balance" Exhibition Circular. 
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Figure 7.3: Interior of "Watch Your Balance" Exhibition Circular. 
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On the inside of the circular, “rational” farming practices were contrasted with “irrational 

practices” in a simple diagram. The difference, other than the name, was stark. The Rational 

Farmer’s prosperity was assured through mixed farming practices that refreshed the fertility of 

the land in a sustainable manner. This was done through two main practices: applying manure to 

fields and growing plants that Chemist Frank Shutt termed “green manure”—nitrogen fixing 

plants such as clover and alfalfa.88 At the same time, the mixed farm produced a diverse range of 

products including cash crops, milk and cream, meat, as well as manure for on-farm use. At the 

bottom, the author demonstrated how mixed farming not only provided profit but also returned, 

in aggregate, as much nitrogen, phosphoric acid, and potash to the land as were required to 

produce the crop. 

The circular contrasted the sustainability of the rational farmer with the irrational farmer 

whose prosperity was deemed “very doubtful.” These farmers were dedicated strictly to grain 

and hay production and the author notes that they were more comparable to miners than farmers. 

The irrational farmer was engaged in an unsustainable process of extracting value from the land 

for cash crops. Despite producing commodities for sale on the market, these practices did not 

return fertility to the land. Rather, the fertility of these farms was being slowly depleted over the 

course of years, unless expensive fertilizer was bought off farm. The author clearly identified this 

as “the wrong balance.” 

																																																																				
88 The promotion of green manure alongside that produced by farm animals formed an important 
part of early fertilizer research at the Farm. As noted above, Shutt also tested sea weed and other 
products for their fertilizing value during the First World War. See: Frank Shutt, “Report of the 
Chemist” in W. Saunders, ed, Experimental Farms Reports for 1892, 112; William Saunders, 
Experimental Farm Reports for 1895, 26-30; Joshua MacFadyen mentioned Shutt’s conversion 
from organic to chemical fertilizers in his lecture for ActiveHistory.ca: Joshua MacFadyen, 
“‘The Chemistry of Food’: An Environmental History of Biotechnology and Synthetic Fertilizers 
in Canada, 1891-1940.” ActiveHistory.ca [audio content], 30 January 2014, online: 
http://activehistory.ca/2014/01/commodities-culture-and-the-science-of-food/ (last accessed 30 
October 2017). 
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The question of obtaining the right balance was important for both established and new 

agricultural regimes. In their notes and annual reports, senior Farm scientists such as William 

Saunders observed that traditional farming practices, while not always harmful to short term 

profits, were often pursued with “very little attention paid to the proper rotation of crops, to the 

selection of improved varieties, or to the thorough tillage of the soil. There was very little 

knowledge among farmers” about long term considerations resulting in a loss of the soil’s 

fertility89 and that “the early practice of farming in Canada has been wasteful.”90 That individual 

farmers were occupied by the immediate concern of the season rather than taking a long term 

view of their prosperity was challenged by Saunders, who argued “the mental inactivity of the 

past is fast being replaced by a spirit of enquiry which augurs well for the future…the intelligent 

applications of improved methods will enable him to make the very best of every favourable 

circumstance which may arise.”91 In that spirit J.H. Grisdale, reflecting on the first years of his 

200-acre farm experiment, mused that “Habit and ignorance prolonged the practice of such 

[wasteful] farming…the graduate exhaustion of our fields called a halt. Hence, for some years 

past change has been in the air.”92  

Wasteful, short-sighted farming practices resulted in a perceived decline in the fertility of 

the land and dominion scientific agriculture offered the solution. The rational mixed farming 

proclaimed by “Watch your Balance,” published over a decade of research after Grisdale’s 

comments, would provide an income while slowly rebuilding the soil’s capacity in an attempt to 
																																																																				
89 W. Saunders, Experimental Farms Report for 1 December 1905 to 31 March 1906, 2. 
Saunders’ intentions in writing about the earlier state of Canadian agriculture seems a little self-
serving. Indeed, he continues on page 3 by asserting that “There is, however, no doubt that the 
experimental farms established by the federal government have contributed in large measure to 
the general upbuilding of agriculture in Canada.” 
90 W. Saunders, Experimental Farms Reports for 1898, 5. 
91 W. Saunders, Experimental Farms Reports for 1895, 5. 
92 J.H. Grisdale, “Report of the Agriculturist” in William Saunders, ed, Experimental Farms 
Reports for 1902, 81. 
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establish more sustainable practices. This took both time and practice, with success only possible 

through an application of both. The recommendation to pursue rational mixed farming rather 

than irrational land mining lacked the robust epistemic scaffolding of other Farm publications, 

such as Macfarlane’s report on canning practices discussed above, focusing instead on high level 

observations and polemical declarations to attract farmers’ attention to the other circulars on 

offer (that provided regionalized recommendations for seeking the practical solutions largely 

lacking from this document.)93 

Alongside its argument promoting long term farm-scale sustainability, “Watch your 

Balance,” in its polemical brevity, served to summarize the long term 200-acre farm experiment. 

Established by Grisdale soon after his appointment as Agriculturist in 1899 and continuing with 

occasional modification for at least 15 years, this project had a single self-explanatory goal that 

served to advance the mandate of the Farm to find practical solutions for Canadian farmers: 

Grisdale sought to determine how many cows could be profitably, and sustainably, supported on 

200 acres.94 This was no small task and dedicating 200 acres to a single study represented a 

significant commitment of the Farm’s land base (see Figure 7.4). From 1886 until 1929 the Farm 

consisted of 465 acres. Of this, 126 acres were under the control of William Macoun for 

horticultural and tree research, with a further 60 acres dedicated to barns, laboratories, houses,  

 

																																																																				
93 For example: C. Saunders, “Varieties of grain recommended by the Dominion Cerealist.” 
Exhibition Circular No. 3 (Ottawa: Department of Agriculture, 1915); O.C. White, “Crop 
rotations for central and eastern Canada” Exhibition Circular No. 9 (Ottawa: Department of 
Agriculture, 1915); O.C. White, “Crop rotations for the dry farming districts of Canada.” 
Exhibition Circular No. 35 (Ottawa: Department of Agriculture, 1915) 
94 J.H. Grisdale “Report of the Agriculturist,” in W. Saunders, ed, Experimental Farms Report 
for 1899, 63. 
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Figure 7.4: Map of the Central Experimental Farm showing the 200 acre farm within the dashed 
line. North is to the right. Source: J.H. Grisdale, “Report of the Agriculturist,” in W. Saunders, 
ed., Experimental Farms Reports for 1904, 80-81. 
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and other buildings as well as internal Farm roads.95 As a result, approximately 70% of the 

experimental fields were dedicated to Grisdale’s research into the mid-1910s. The rest of the 

Farm was divided between the needs of every other division, resulting in increasing land 

pressure that was only assuaged by the expropriation of local lumber baron J.R. Booth’s horse 

ranch, located just south of the Farm, after his death in 1929.96 

Long term research was an important part of the dominion scientific agriculture. 

Continued study over the course of years provided the essential basis for Farm scientists’ 

recommendations of the best practices, plant varieties, and feeding regimes. It also created series 

of data that provided invaluable baselines of soil conditions and climate that allowed scientists to 

transcend any given season to make more generalized observations about agriculture in a given 

region. As stated above, this fundamental principle had long been recognized at the Rothamsted 

Experiment Station in the United Kingdom and provides a sustained argument for the continued 

existence of research stations such as Rothamsted and the Central Experimental Farm to this 

day.97 Multi-year and decade research projects also served to underscore the material temporality 

																																																																				
95 William Macoun, “Report of the Horticulturist” in W. Saunders, ed, Experimental Farms 
Reports for 1 December 1905 to 31 March 1906, 26; “Re Extension of the Experimental Farm” 
[undated, c. 1913], RG17, Volume 2777, File 227211, LAC. 
96 In 1929, the Farm obtained a significant portion of land that belonged to J.R. Booth 
immediately to the south. Other land to west of Fisher Avenue was added in the 1936. Starting in 
1913, Farm scientists complained about the cramped space and argued that acquisition of more 
land was necessary to avoid putting experimental work at risk. See, for example: O.C. White 
“Report of the Division of Field Husbandry” in J.H. Grisdale, ed, Experimental Farms Reports 
for the Year Ending 31 March 1913, 130; O.C. White “Report of the Division of Field 
Husbandry” in J.H. Grisdale, ed, Experimental Farms Reports for the Year Ending 31 March 
1914, volume 1, 139; J.H. Grisdale, Experimental Farms Reports for the Year Ending 31 March 
1915, volume 1, 29; C. Saunders “Report of the Cerealist” in J.H. Grisdale, ed, Experimental 
Farms Reports for the Year Ending 31 March 1918, 37; Correspondence E.S. Archibald to J.H. 
Grisdale, 13 January 1925, RG17, Volume 2819, File 1-1-1 Part 1, LAC.  
97 Minister of Agriculture Lawrence MacAulay described how over time repeated 
experimentation and data transformed the experimental plots at the Farm from mere fields “into a 
controlled research platform (like living laboratories) that can be used to conduct experiments 
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of dominion scientific agriculture.98 The continuous crop rotations at Rothamsted continued to 

provide new insight into the complex interaction of crops, agricultural practices, and soil systems 

long after they were initiated. Likewise, the 200-acre farm experiment provided details about 

many facets of agricultural practice including which crop rotations could repair soil and the 

fertilizer value of nitrogen fixing legumes, not just the number of cows such land could sustain.  

Managing research across years and decades required the disciplining of labour and 

information. As early as 1889, Chemist Frank Shutt recognized that “a history of the soil (its 

nature and previous croppings)” was necessary for proper experimentation,99 while in 1892 

William Saunders recognized the value of having good records of experimental fields, noting 

that the Farm now had records for every year since 1887.100 This knowledge helped trace the 

movement of materials and provided an invaluable and irreplaceable baseline for scientists 

undertaking new projects such as Grisdale’s 200-acre farm. Further, in Chapter 6, I demonstrated 

the importance of information management regimes in creating the conditions of dominion 

scientific agriculture. This extended to labour practices at the Farm and formed part of the 

continued dissatisfaction with pay and working conditions during the last half of the first decade 

of the twentieth century. Macoun and Grisdale’s suggestions to deal with simmering discontent 

were clear indications that at least some scientists acknowledged the importance of labourers in 

the ultimate success of long term experiments. Macoun’s proposal to introduce a pay scale that 

remunerated experienced workers recognized how experimental work provided labourers with 

																																																																																																																																																																																																																										
requiring many years of field trials and data collection.” See: Lawrence MacAulay, “Inquiry of 
Ministry,” 1. 
98 Strang, “On the Matter of Time," 101. 
99 Frank Shutt, “Report of the Chemist” in W. Saunders, ed, Experimental Farms Reports for 
1899, 53. 
100 W. Saunders, Experimental Farms Reports for 1891, 30. Although the Farm was established 
in 1886, the land wasn’t acquired until the Fall. As a result, the first cropping data is from the 
1887 season. 



	
	

245	

skillsets necessary for its pursuit. Grisdale, on the other hand, suggested moving from a weekly 

to an hourly rate of pay.101 This would, he argued, give the appearance of a raise with minimal 

actual increased expenditure. At the same time, it would make the accountant’s jobs easier. 

There was a third reason: Grisdale provided a total farm cost analysis of the research undertaken 

on the 200-acre farm, meaning that all inputs, including labour, were carefully tracked and 

reported. In this way, for Grisdale, labour was not necessarily viewed as specialized work but as 

transferable units of time embodied in men working in the fields, and thus of analysis. 

Understanding the link between temporality, labour, and land requires stepping back to 

look at the local geography of the 200-acre farm experiment, in particular, and the Central 

Experimental Farm, in general. The original 465 acres that became the Farm was assembled and 

acquired in 1886 from a number of different landowners. Although at least twenty local farmers 

offered to sell their land to the government, Director William Saunders rejected each in turn. He 

was not seeking land to establish an ideal farm, rather he saw that dominion scientific agriculture 

would be best suited by land with a variety of soil types and drainage conditions. The land 

selected in Nepean Township provided just such opportunities, containing a diverse range of soil 

types including those prominent in different parts of Canada. This, in part, allowed the Farm to 

serve as the initial test bed for breeding work targeting other regions.102 

Focusing just on the 200-acre farm, Grisdale made use of a standard map of the Farm to 

identify the fields and plots used in his experiment. Figure 7.4, above, was included in his 1904 

annual report and shows the close account of details necessary to manage a multi-year 

experiment. Individual plots were given unique identifiers that provided information about their 

																																																																				
101 Correspondence Grisdale to W. Saunders, 14 April 1910, RG17, Volume 2744, File 114344, 
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102 For a description of the land assembly process see: W. Saunders, A Guide to the Central 
Experimental Farm (Ottawa: Government Printing Bureau, 1897), 10. 
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location, size, crop, and location within a specific crop rotation. Throughout the 200-acre farm 

experiment, Grisdale operated twelve different rotations concurrently in order to make the best 

use of his limited land. Further, multiple plots were assigned to each rotation, each in a different 

year of the cycle. The duplication and multiplication of rotations played an important role in the 

experimental design: Grisdale could not make a recommendation as to how many cows could be 

profitably kept without understanding which rotations had the best effect on different types of 

soil over the course of years. In this way, Grisdale was able to observe how different rotations 

influenced the fertility of various kinds of soil and that by 1904 they “increase[d] the crop returns 

from a given area and at the same time increase[d] the fertility of that area.”103 This, in turn, 

informed the recommendations made for crop rotations in different parts of Canada published in 

exhibition circulars alongside “Watch your Balance.” 104 

Each plot in the 200-acre farm was given a unique identifier that facilitated this kind of 

tracking. For example, the most south-westerly plot was labelled Wind Mill E1-14.00AC. This 

identified its location in the Wind Mill field as well as its position in the first year of rotation E. 

This rotation moved through pasture, corn, and oats on an annual basis, meaning that in 1904 this 

plot was set aside as pasture. The final character string, 14.00AC, provided the exact acreage of 

the plot. As shown in Figure 7.4, each plot was of a different size. Knowing, in a glance, the size 

of individual plots allowed efficient and accurate calculations of the various inputs and outputs 

associated. Through this system, each small section of the 200-acre farm was readily identifiable 

and traceable year after year, and the costs and yields for each was readily comparable. 

																																																																				
103 J.H. Grisdale, “Report of the Agriculturist” in W. Saunders, ed, Experimental Farms Reports 
for 1904, 79. 
104 For example: C. Saunders, “Varieties of grain recommended by the Dominion Cerealist”; 
O.C. White, “Crop rotations for central and eastern Canada”; O.C. White, “Crop rotations for the 
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Indeed, the careful division of the fields facilitated Grisdale’s ability to track labour costs 

for each parcel and, in part, shows where his recommendation for paying labourers on an hourly 

basis originated. This was essential to the success of the experiment. As stated above, the key 

question of the experiment was to determine how many cows could be raised on 200-acres. This 

required keeping careful account of all inputs, from rent, manure and seed through human and 

animal labour, using the rates one would expect to pay on the Ottawa region’s labour market. 

Grisdale was not trying to show how much it cost him to pursue his research, but rather how 

much the average farmer in the Ottawa area could expect to pay get similar results. That is: at the 

same time that he reduced labour to a measurable expense, there is a tacit acknowledgement that 

Farm labourers were engaged in relatively specialized work, despite what Minister Fisher 

expressed above. To increase the transportability of this research, total costs were calculated to a 

single figure for each plot as well as the average costs per acre. Similarly, the sale prices of the 

produce were calculated based on market prices, allowing the level of profit to be determined for 

the entire plot and reported on a per acre basis.105  

The design of the 200-acre farm experiment, including its long duration, was meant to 

increase its portability by producing generalizable results that could be applied in different 

locations across Canada. Not unlike the impetus behind the experiments at the Fort Vermillion 

Sub-station, which were set up not to demonstrate the best way of farming but to determine its 

feasibility over a number of years, the 200-acre farm’s longevity helped to smooth the curve of 

good and bad years by providing averages of income, costs, and profits across an increasing 

amount of time. At the same time, and especially after 1910 with his promotion to the new 

Dominion Agriculturist position and his 1911 elevation to the directorship of the entire 
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Experimental Farm System, Grisdale was able to enlist branch farms and stations into his 

experiment, testing particular rotations in local conditions across Canada.106 Total cost 

calculations, including averages of good and bad years and using localized data where possible, 

were essential in building the authority of the Experimental Farm scientists in the estimation of 

actual farmers. 

The “Watch your Balance” exhibition circular was another result of this research. It was 

published alongside a series of practical recommendations for Canadian farmers. For example, 

annual reports provided data on the profitability of the different rotations over time, including 

how many cattle could be sustained by each. These annual recommendations were in turn 

collated and summarized in pamphlets and exhibition circulars that were made freely available to 

farmers by subscription or, after 1915, at fairs and exhibitions across the country. These 

publications targeted particular regions by incorporating local data from the branch farms and 

stations. Common to all of these publications was the argument that rational and evidence based 

farming practice was essential to maintaining profitability over time. 

7.6 Conclusion 

The simple argument in favour of rational mixed farming contained at the core of “Watch 

your Balance” echoes many of the points raised through this thesis and highlights the importance 

of focusing on process, on temporality, rather than only objects. Dominion scientific agriculture 

was a set of actions and skills performed on land in space. Consciously or not, it served to enact 

specific economic and political orders on the land while excluding others. This bears out Victoria 

Strang’s assertion that temporality is the “multi-dimensional movement of matter through time 
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and space.” 107 The constellation of land, labour, plants, and animals continued to operate in 

place through time. Dominion scientific agriculture was not simply the planting of certain crops, 

but rather a set of practices and investigations undertaken in order to change the land in support 

of new agricultural economic and political orders across northern North America. Land, labour, 

plants, and animals all had to be tended to meet success, and best practices could only be 

developed through observation over time. If they were not, labour would become discontent or 

leave, plant and animals would die and decay without their products being preserved, and the soil 

would be exhausted and lose its fertility. Farm scientists moved against these entropic forces by 

seeking to calculate the right value of labour, find the best and safest ways to preserve food 

products, and preserve and restore exhausted farmland, especially in times of national crisis. 

Time was also contested in attempts to break the temporal bounds of seasonal food, 

through research on winter-laying hens, examined in Chapter 4, and food preservation, which I 

discuss in section 7.4 above. These lines of experimentation sought to provide a greater variety 

of local produce to Canadian tables and overseas export markets throughout the year.108 Rather 

than a flow, time was materialized in the form of decay and decomposition. Dominion scientific 

agriculture was employed to reduce spoilage, stretch the shelf life of agricultural products, and 

extend the season when certain fresh foods were locally available. The study of these processes 

effectively materialized time allowing it to be contested spatially and scientifically. Further, the 

limits of “climatic or other conditions”109 identified by the 1886 Act Respecting Experimental 

Farm Stations were to be overcome by employing solutions based in modernist scientific 

investigation and practice. Many of these limits, particularly in regards to climate, were viewed 

as temporal in nature. The shortness of the growing season caused by the combination of high 
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latitudes and a continental climate was a key barrier that needed to be overcome. To this end the 

development of novel varieties of cereal, most notably Marquis wheat described in Chapter 5, 

and fruits, like the crab apple trees descended from the Siberian Pyrus baccata discussed in 

Chapter 3, were meant to combat the temporal challenge of short growing seasons imposed by 

the northern continental climate of the prairies.  

Dominion scientific agriculture practised at the Central Experimental Farm in the late 

nineteenth- and early twentieth-centuries was fundamentally a settler colonial pursuit focused on 

the creation and support of agricultural economies across Canada. The necessity of long term 

research essentially was about supporting the long term re-occupation and re-making of territory 

by settlers engaged in new agricultural-based economic and political orders. The dispossession 

of Indigenous communities was followed by a program of dominion scientific agriculture that 

sought to understand the temporal processes of climate and soil in order to shore up the basis of 

continued settler occupation. As Laura Cameron argued, “to gain knowledge about our position 

in the world, to frame the answer to ‘where is here?’ in the long term of inhabited territory, we 

need powerful maps that challenge and expand our awareness spatially and temporally.”110 

Locating processes across time and space is essential for the understanding of the material and 

discursive forms those processes manifest. By taking the role of time in dominion scientific 

agriculture, and in turn settler colonialism, seriously we can better understand the material 

processes that undergird the re-settlement of Canada. 
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Chapter 8: Conclusions 

As the directing station of the dominion-wide Experimental Farm Service, the Central 

Experimental Farm played an important role in the support and expansion of Canadian 

agricultural economies in both the existing provinces and in the newly opened western prairies 

during the late nineteenth- and early twentieth-centuries. Scientists and labourers enlisted plants, 

animals, and the landscape itself in the work of dominion scientific agriculture. The Farm at 

Ottawa served as both the test bed and breeding ground for crops, livestock, and agricultural 

practices that were employed in this scientific labour. Scientific theory was always an important 

part of the equation that made the Farm successful; however, scientists were careful to portray 

their results as the result of practical experimentation undertaken to support a largely white, male 

landholding audience. 

Through my doctoral work, I pursued an ambitious research program hoping to trace the 

key events, scientists, and impact of dominion scientific agriculture at the Farm across more than 

half a century from 1886 to 1938. The archives quickly dispelled any illusion that adequately 

covering all developments at the Farm through this period was possible in a single thesis. In this 

concluding chapter I bring the diverse cases examined in this thesis—trees, poultry, Marquis 

wheat and wild rice/manoomin, information, and time—together to highlight how the pursuit of 

dominion scientific agriculture advances our understanding of the Farm’s historical geography in 

the context of Canadian political and environmental history as well as the geographies of science 

and settler colonialism. I close by pointing to avenues for further research. 

The episodic nature of the preceding chapters provided the opportunity to explore the 

many facets of the Farm’s historical geography. Indeed, it is due to the diverse nature of 

dominion scientific agriculture pursued at the Farm that its historical geography could be most 
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fruitfully pursued through a series of case studies. The “collective weight”1 of these cases serves 

to underscore the operation of disciplinary power and authority that was constitutive of the 

advancing Canadian liberal state during the late-nineteenth and early-twentieth-centuries. The 

topics examined serve as lenses into other aspects of the Farm’s work and help to situate it 

within the context of trends in Canadian and international historical geography. Chapters 3, 4, 

and 5 each focus on particular plants and animals that were illustrative examples of wider themes 

in the Farm’s historical geography, while Chapters 6 and 7 reorder these understandings and add 

additional material on information and temporality in order to provide substantive conclusions 

about the role of the Farm and dominion scientific agriculture in the development of Canada 

during the late-nineteenth- and early-twentieth-centuries. Through the form of this thesis—which 

attends to the historical geography of the Farm through specific plants, animals, and concepts—I 

make a further argument that such diverse study sites are best understood through an 

examination of their parts and that the form of this thesis can serve of a model for other complex 

sites and institutions. 

Brought within colonial scientific and agricultural networks, plants, such as the trees and 

wheat examined in Chapters 3 and 5, served to help settlers literally lay the roots of new 

communities on the heterogeneous terrain of northern North America,2 performing what Director 

William Saunders termed “frontier work in the Dominion and endeavouring to build up a country 

there.”3 These plants in turn helped reshape the environmental conditions for successful settler 

communities while highlighting the domestic and international networks in which the Farm and 

its scientists were situated. Seeds and saplings were sent west as part of the co-operative 

experiments designed to gain further knowledge from other governmental and quasi-government 
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agencies, such as Indian agents, the Northwest Mounted Police, and the Canadian Pacific 

Railway.  

Building on the background provided in Chapter 3, Chapter 4 examines the hierarchies at 

play in Farm science through the lens of the Poultry Division. Poultry husbandry was recognized 

as a business of small things: small animals, small buildings, small products, small profits. Often 

deemed a secondary pursuit, both in the Experimental Farm Service and on farms across the 

country, Poultry Husbandmen A.G. Gilbert and F.C. Elford worked to raise its profile and turn 

what many saw as a hobby fit for children and women into a serious line of agricultural work 

that men could pursue respectably, competing for space and attention at the Farm with more 

prestigious work such as cereal breeding and animal husbandry (focused on mammals such as 

cows, pigs, and sheep). This served to underscore both the micro-geographies at play in 

successful chicken farming, but also the hierarchical attitudes in play. The historical geography 

of the Poultry Division, although a small and somewhat neglected part of the Farm, provided a 

window into how Farm scientists treated animals as well as the embedded species and gender 

hierarchies within dominion scientific agriculture. 

Race was also an important consideration at the Farm. Indeed, Farm scientists saw their 

primary audience as—with some exceptions such as poultry keeping, food science, and 

ornamental work—white landholding men. This became apparent when contrasting wheat with 

wild rice/manoomin in Chapter 5. The story of Marquis wheat is one of the most celebrated and 

mythologized aspects of the Farm’s past. While challenging some of the bases for this myth-

making, I highlight the dark irony of the importation of early maturing Indian wheat at the same 

time that Indians themselves were turned away at Canada’s border. This highlights the racialized 

aspects of dominion scientific agriculture that was reinforced in the historical geographies of 
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wild rice/manoomin. Although it was recognized as among the most nutritious grains, wild 

rice/manoomin was not adopted as human food by settler society. Instead it was used as an 

ornamental and to attract game birds to hunting retreats, underscoring the racial, species, and 

political hierarchies at play in dominion experimental agriculture at the Farm. 

Dominion scientific agriculture relied on a robust system of information management, 

analysis, and exchange. In Chapter 6 I traced how information management and distribution at 

the dominion, national, and farm scales allowed Farm scientists to understand conditions across 

Canada’s diverse agricultural regions in order to provide practical solutions for Canadian farmers 

and settlers. The solutions brought forward by dominion scientific agriculture were not just 

employed to advance the rationality of liberal economic and political orders, but were 

constitutive of it. Acting as a centre of calculation for the dominion-stretching Experimental 

Farm Service, the Farm played a key role in disciplining human, plant, and animal bodies 

towards specific ends of agricultural settler colonialism. This control was based on formalized 

reporting structures as well as the centralized planning of research projects, especially after the 

creation of the dominion scientist positions in 1910. Farm scientists also relied on personal tours 

as well as interlocutors located across the country to gain knowledge of specific conditions, 

especially in regions without branch farms and stations. Particular divisions, such as 

Horticulture, Animal Husbandry, and Poultry, also provided standardized forms to farmers to 

help inculcate business practices and gain knowledge about the state of Canadian agriculture. 

Taken together, these techniques helped build the epistemic scaffold that supported Farm 

scientist’s authority to make recommendations to Canadian farmers.  

Finally, Chapter 7 examined the temporalities at work at the Farm. In particular, I looked 

at how labour, decay, and long term projects influenced the practice of dominion scientific 
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agriculture. My exploration of these diverse examples was based on my reading of recent 

literature in the social science and humanities on the nature of time, particularly how it becomes 

materialized through the movement of human and non-human actors. As with Chapter 6, I drew 

on examples from previous chapters while adding new material in order to argue that the 

specialized scientific work necessary for the pursuit of dominion scientific agriculture was not 

limited to scientists: indeed, skilled and trusted labourers played an essential but under-

recognized (and, they argued, under-compensated) role in ensuring the Farm’s success. Human 

politics also interjected into scientific work, as exemplified by the institution of preservation 

research during the First World War. The war was over before the research was published, 

underscoring that the human and non-human temporalities do not always line up. This 

emphasises the importance of long term studies and study sites, which I examined through the 

‘Watch your Balance’ exhibition circular and the 200-acre farm experiment managed by J.H. 

Grisdale. These years and decades long projects allow scientists to use time to control against 

climate and other meta-phenomena. Dominion scientific agriculture, then, provided the 

opportunity to both better understand the world and better control against its vicissitudes. 

Taken together, these chapters form a substantial intervention into the historical 

geography of science and settler colonialism in Canada. Through my examination of dominion 

scientific agriculture as practised at the Central Experimental Farm, I demonstrate that these two 

movements—the historical geography of science and the historical geography of settler 

colonialism—cannot be separated. Rather, government science played an essential role in the 

support and expansion of agricultural economies across Canada in the late nineteenth- and early 

twentieth-centuries. Scientists at the Farm were part of the hand that lifted up and enabled the 

success of white settlers through the application of scientific theory in pursuit of solutions to the 
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practical problems of agriculture, just as other forces of government held down Indigenous 

nations and communities. 

This thesis is not the last word on the Farm’s historical geography. I recognized early in 

my fieldwork that it was not possible for this project to encompass the gamut of the Farm’s 

history, even in the relatively short period of time that I examined. With that said, this thesis 

opens three major avenues for further research. First, a number of scientific disciplines did not 

make a substantial appearance in this thesis—including Botany, Entomology, and Chemistry. 

That was not because they had little importance, indeed Chapter 4’s investigation of poultry 

husbandry showed how much could be learned from relatively minor branches of agricultural 

science practised at the Farm. As Stéphane Castonguay has shown,4 a deeper examination of the 

various disciplines, and of the scientists and labourers who worked in them, would broaden our 

understanding of the operation and influence of dominion scientific agriculture in Canada. 

Second, there is an opportunity to take dominion scientific agriculture into the field, to test its 

reception on farms across Canada. In this thesis, I have been necessarily focused on the place of 

the Central Experimental Farm itself and not been able to follow its scientists and practical 

solutions off the Farm to a fulsome degree. This research would require work in a diverse array 

of archives, libraries, and museums across Canada and would also benefit from oral interviews, 

where possible. 

Finally, as recent political events in Ottawa, as well as my public lectures and tours of the 

Farm, have shown, there is little understanding but much interest in the historical geography of 

the Farm. A third research program that both extends the time period of this thesis towards the 

present day and makes the research accessible through the application of public geography best 

practices would serve the public interest. I have begun to undertake this work alongside writing 
																																																																				
4 Castonguay, “Naturalizing Federalism." 



	
	

257	

this thesis, but much remains to be done to increase the public’s understanding of the Farm and 

the importance of dominion scientific agriculture in Canada’s historical geography. 
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