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The Transformation of Soybean Science in Taiwan since 1945

Abstract: This paper studies soy science in postwar Taiwan, where the Republic of
China (ROC) government incorporated the crop into its development strategy. Us-
ing the infrastructure created in the Japanese colonial era (1895-1945), the ROC
Fromoted rice-soy multiple cropping to increase the production of food, feed, and

at. By 1970, however, the liberalization of grain import from the United States led
to the collapse of Taiwan’s soy sector. Soybean scientists in Taiwan then turned their
attention to collaboration with Southeast Asian nations via the Asian Vegetable Re-
search and Development Center (AVRDC), an international centre created in Taiwan
in 1971 to extend the Green Revolution in cereal grains to vegetables. By analysing
materials from Taiwan’s agricultural agencies and the Rockefeﬁer Archival Center, I
intend to bring the history of a minor soy-consuming country into the wider stud-
ies of soybean trade between China, Japan, and the Americas. I also scrutinize how
a non-monoculture, yet no less chemically intensive soy research program emerged
in Cold War Southeast Asia. Through an approach employing history of science and
food regime theory, this 1[;atper contextualizes soy agro-food systems in less explored
regions and scrutinizes the politics of soy from a new angle.

Zusammenfassung: Der Beitrag untersucht die Sojaforschung in der Republik China
(Taiwan) in der Nachkriegszeit, in der die Pflanze fiir die Entwicklungsstrategie der
Re%ierung einen wichtigen Stellenwert bekam. Aufbauend auf der in der japanischen
Kolonialzeit (1895-1945) entstandenen Infrastruktur forderte Taiwan den Mehrfach-
anbau von Reis und Soja, um die Produktion von Nahrungsmitteln, Futtermitteln und
Fetten zu steigern. Ab 1970 fithrte jedoch die Liberalisierung der Getreideimporte
aus den Vereinigten Staaten zum Zusammenbruch des taiwanesischen Sojasektors.
Sojaexperten in Taiwan lenkten daraufhin ihre Aufmerksambkeit auf siidostasiati-
sche Lander und kooperierten mit ihnen im Rahmen des Asian Vegetable Research
and Development Center (AVRDC). Das 1971 in Taiwan gegriindete internationale
Zentrum hatte das Ziel, die Griine Revolution der Getreideproduktion auf Gemiise
auszuweiten. Basierend auf der Analyse von Materialien taiwanesischer Landwirt-
schaftsbehorden und des Rockefeller Archival Center verfolgt der Beitrag das Ziel,
die Geschichte dieses Landes mit geringem Sojakonsum in die breitere Forschun
zum Sojahandel zwischen China, Japan und Amerika zu inkludieren. Zudem wir
untersucht, wie wihrend des Kalten Krieges in Stidostasien ein Forschungsprogramm
entstand, das zwar auf eine Ausrichtung auf Soja als Monokultur verzichtete, aber
dennoch einen intensiven Einsatz von Chemikalien befiirwortete. Mit einem Ansatz,
der Wissenschaftsgeschichte und die Theorie verbindet, kontextualisiert dieser Bei-
trag sojabezogene Agrar- und Erndhrungssysteme der Nahrungsregime in weniger
erforschten Regionen und beleuchtet die Soja-Politik aus einer neuen Perspektive.
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Introduction

In 1960, Zheng Yuwei (Y. W. Cheng), a Taiwanese agronomist, visited the United States
Regional Soybean Laboratory in Urbana and returned the next year with nearly three thou-
sand accessions gifted by the institution.! He then planted these seeds to record their char-
acteristics. Intriguingly, the resulting report published in 1965 stressed the crop’s Chinese
origin, emphasizing that Europe and America were latecomers in soy cultivation and that
part of Zheng’s collection was from China. “While China [shenzhou] had fallen,” the report
remarked, “the recovery of the materials from overseas is surely a precious opportunity’?

This paper analyses how state efforts to promote soy cultivation and research in Taiwan are
entangled with the island’s colonial history and Cold War geopolitics. Under the government
of the Republic of China (ROC), an exiled regime after China’s communist revolution, Taiwan
became an ally of the United States. Ruling by way of an authoritarian one-party system
grounded in martial law (1949-1987), the ROC sought to bolster its legitimacy among the
local population by engineering economic growth. As a former Japanese colony (1895-1945),
Taiwan possessed an extensive agricultural extension and administration system. Building
on this established system, ROC officials strove to further improve crop productivity, supply
cheap food for urban workers, and use foreign exchange from agricultural exports to fuel
industrialization.?

The incorporation of soy into this state-led development strategy was far from self-evident,
however. In the colonial era, beancake was imported for fertilizer from Korea and Manchu-
ria - likewise under Japanese occupation at the time - but little attention was paid to soy in
the ROC compared to rice and sugar, the two main export items, or other cash crops like
pineapple, banana, and tea.* Cold War geopolitics intensified Taiwan’s dependence on foreign
soy. Under the ROC policies, sugar and rice continued to dominate the rural economy in
the 1950s while American wheat, soy, and maize were imported as human food and animal
feed.” For a small island with less than 900,000 hectares of arable land, most of which was
already planted with rice, the ROC’s decision to engage in research on soy appeared puzzling.

Against this background, this paper analyses how the ROC government initially envi-
sioned making Taiwan more self-sufficient in soy through the technique of multiple crop-
ping - the cultivation of more than one crop in the same field in a single year, either simulta-
neously (i.e. intercropping) or sequentially (i.e. crop rotation). Acknowledging that Taiwan’s
environment was most suitable for rice, officials believed productivity could still be increased
through multiple cropping of rice and legumes. Besides, when the government launched a

1 Pinyin is used throughout the article for romanization. Alternative spellings used by authors publishing in
English are shown in parentheses.

Y. W. Cheng/K. L. Chan, A Monograph of Introduced Soybean Varieties in Taiwan, Taipei 1965, preface.

3 Tai-Chun Kuo/Ramon H. Myers, Taiwan’s Economic Transformation: Leadership, Property Rights and Insti-
tutional Change 1949-1965, London/New York 2012.

4 Wei Yi Leow, Horai Rice in the Making of Japanese Colonial Taiwan, in: History and Technology 36/3-4
(2020), 360-381; Chih-Ming Ka, Japanese Colonialism in Taiwan: Land Tenure, Development, and Depen-
dency, 1895-1945, London/New York 1995; Manhong Lin, Taiwan Yu Dongbei Jian de Maoyi, 1932-1941, in:
Jindaishi Yanjiusuo Jikan 24/2 (1995), 655-696.

5  Chi-wei Liu, Guoji Nongliang Tizhi Yu Guomin Yinshi: Zhanhou Taiwan Mianshi de Zhengzhi Jingjixue, in:
Journal of Chinese Dietary Culture 7/1 (2011), 1-60.
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land reform in 1949-1953 that turned tenants into landowners, farmers were expected to
intensify their land use by adopting new seed types and applying more fertilizer. This labour-
intensive, non-mechanized, small-scale but agrochemical-dependent soy production thus
offers a less-explored case study compared to the established literature on large-scale soy
monoculture in places such as Latin America.’

Moreover, this contribution expands current discussions of food regimes to include Tai-
wan’s unique position in the conflux of Japanese, American, and Chinese influences. Food
regime scholarship commonly divides the entanglement between global food systems and
political hegemony into the British-dominated imperial-colonial first food regime (1880-
1930), the American-dominated second food regime during the Cold War (1950-1980),
and the neoliberal, corporate-environmental third food regime (1990-). Recent research
has extended the perspective to East and Southeast Asia, where Japan held a prominent role
especially during the first food regime.” As I will show in the following, the laborious farm-
ing practice in Cold War Taiwan originated in the rural mobilization techniques developed
by the Japanese in the first food regime.® In addition, while Taiwan’s postwar agricultural
intensification could be read as part of the Green Revolution policy engineered by the United
States, the legacy of colonial rural mobilization and the new regime’s lack of legitimacy made
the protection of smallholder agriculture a priority. This protectionism was finally undone
in the third food regime, making the island entirely dependent on American grain imports.

By adopting a thematic focus on multiple cropping, a geographic scope covering East and
Southeast Asia, and a wider time frame extending from the end of the first food regime to
the dawn of the third, the case of Taiwanese soybean science promises to challenge the over-
emphasis on the American hegemony by scholars of the Green Revolution and food regime
theory. Echoing the recent “global turn” in the history of science, scholars have enriched nar-
ratives of the Green Revolution with actors from the Global South who contested, expanded,
and repurposed the technological and political interventions of the Global North for their
own domestic and international agendas.’ In the same vein, this article examines how postwar
officials and scientists in Taiwan retooled colonial research and extension infrastructures for
Cold War geopolitics and created a regional soybean research network linking Taiwan and
Southeast Asia, thereby charting a path that both intersected with and moved beyond the
American-dominated narrative.

The following three sections trace the evolution of this research network. I begin with
the arrival of American soy feed and chemical fertilizer in the 1950s amid the ROC’s plan

6  Kregg Hetherington, The Government of Beans: Regulating Life in the Age of Monocrops, Durham 2020;
Ryan Nehring, The Brazilian Green Revolution, in: Political Geography 95 (2022), DOI: 10.1016/j.polgeo.
2021.102574.

7 Kuan-chi Wang, East Asian Food Regimes: Agrarian Warriors, Edamame Beans and Spatial Topologies of Food
Regimes in East Asia, in: The Journal of Peasant Studies 45/4 (2018), 739-756.

8  For a study of mobilization in Europe during the Great Depression, see Ernst Langthaler, The Great Depression
as Great Transformation? Global Food Regime Crisis and (Inter-)National Transition Pathways, 1925-39, in:
Francesco Chiapparino/Gérard Béaur (eds.), Agriculture and the Great Depression: The Rural Crisis of the
1930s in Europe and Americas, Abingdon/New York 2023. Fascism can be seen as an extreme type of rural
mobilization in response to the crisis of the first food regime. See Tiago Saraiva, Fascist Pigs: Technoscientific
Organisms and the History of Fascism, Cambridge 2016.

9 Prakash Kumar et al., Roundtable: New Narratives of the Green Revolution, in: Agricultural History 91/3
(2017), 397-422.
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to promote domestic soy production as a food crop. The next section scrutinizes efforts to
reduce soy imports through breeding and multiple cropping research in the 1960s. Finally,
I illustrate how Taiwan became a centre for soybean research in tropical Asia in the 1970s
and 1980s despite the decline of domestic production. I conclude with the afterlife of the
Taiwanese soy programmes by focusing on the rise of edamame (vegetable soybean) as a new
export-oriented product and summarizing the significance of the paper’s findings in relation
to existing scholarship on the Green Revolution.

From fertilizer to feed

Soy had traditionally been grown by the indigenous Austronesian-speaking peoples in
Taiwan, and its cultivation expanded since the seventeenth century with the arrival of Chi-
nese settlers, who grew the crop in winter as green manure or for backyard production of tofu
and soy sauce.!® The onset of Japanese colonialism in 1895 introduced modern soy product
factories and large-scale import of soy as a fertilizer. When Northeast China was a Japanese
puppet state in the 1930s, Taiwan was the second largest importer of Manchurian soybeans
for fertilizer, animal feed, and human consumption.' Although the regime’s desire to boost
rice and sugar production made chemical fertilizers increasingly common in the 1920s, bean-
cake remained widely used due to its lower price. The imported quantity of beancake was
exceeded by that of chemical fertilizers only in the late 1930s, when the Second Sino-Japanese
War (1937-1945) restricted trade with Manchuria.'?

Postwar geopolitical events changed the role of soy. Following the ROC’s retreat to Taiwan
in 1949 and the outbreak of the Korean War (1950-1953), the United States intensified its
aid to Taiwan. An intergovernmental agency, the Sino-American Joint Commission on Rural
Reconstruction (JCRR), became a key actor in rural policy and research. Created through
the 1948 China Aid Act, the JCRR had a budget supervised by the American government
and was composed of divisions based on an evolving range of development issues: agronomy,
livestock, forestry, fisheries, public health, economics, and so forth."* It worked closely with
the Council for United States Aid (CUSA) that handled general aid resources, the Taiwan
Provincial Food Bureau (PFB) controlling production input and the marketing of staple
grains, and the Taiwan Provincial Department of Agriculture and Forestry (PDAF) in charge
of research and extension.

10  Christian Leipe et al., Archaeobotanical Evidence of Plant Cultivation from the Sanbaopi Site in South-Western
Taiwan during the Late Neolithic and Metal Age, in: The Holocene 33/2 (2023), 131-146. On the colonization
of Taiwan in the 17th and 18th centuries, see John Robert Shepherd, Statecraft and Political Economy on the
Taiwan Frontier, 1600-1800, Stanford 1993. On the traditional industry of soy products, see Jianhui Zhang,
Meiyuan Huangdou Yu Taiwan Shiyongyou Zhi Gongye Fazhan Zhi Yanjiu, master thesis, National Central
University, Taoyuan 2013.

11  Lin, Taiwan Yu Dongbei, 672-674.

12 Renzi Huang, Erzhan Shiqi Liangshi Zengchan Zhengce Xia de Feiliao Tongzhi: Taiwan, Riben Yu Chaxian,
Tokyo 2018.

13 The top decision-makers were three ROC and two American (later two ROC and one American) commissio-
ners. Most staff were hired locally and embedded in the agricultural extension system.
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Figure 1: The changing role of beancake from a fertilizer (top) to a feed (bottom) in the colonial and
postwar periods
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Chemical Soy import
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Source: Author. Note that hog manure served as fertilizer as well.

As the ROC considered itself in a civil war with the PRC, the state continued selective war-
time policies imposed on Taiwan by Japan, allowing the government to centralize agricultural
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and food planning.'* The main impact of American aid on Taiwan’s soy was the repurposing
of beancake from fertilizer to feed. Although soybean and beancake were under the colonial
government’s regulation as sources of food and fertilizer, feed was not regulated. Unlike
Japan’s other colonies like Manchuria and Korea, Taiwan’s livestock sector had been confined
to backyard chicken and hog production. Most pigs, for instance, fed on domestic waste and
sweet potatoes, with the latter also serving as a major staple in the nutrition of farmers who
could not afford rice.”

By contrast, beancake was imported chiefly as feed by the postwar administration. This
policy was prompted both by the US government’s desire to dispose of surplus products and
the JCRR’s belief in the economic and nutritional benefits of increasing hog production.'®
Under this policy, the soybean and fertilizer subcommittees of CUSA coordinated imports
with the US Economic Cooperation Administration and its successors, the PFB supervised
the transfer of inputs to and procurement of food from farmers, and the JCRR studied the
logistics and demand for feed and fertilizers and advised on relevant policies. Figure 1 cap-
tures this change, with the top graph depicting how beancake entered the fertilizer system
directly during the colonial era while the bottom graph highlights its new role as animal feed
in the 1950s.

Notably, with beancake replaced by chemical fertilizers, the demand for soy in the 1950s -
around 120,000 tonnes per year — was lower than during the colonial period, when annual
imports had peaked at 226,800 tonnes in 1934."” However, the JCRR was concerned about the
reliance on imported soy as well as wheat and maize, and believed Taiwan had ample poten-
tial to increase domestic production. Due to the previous regime’s focus on making Taiwan
a supplier of tropical products, it had paid less attention to soybeans, considering them a
staple that thrived in more temperate climates like Korea and Manchuria. Categorized as a
“miscellaneous grain” (zaliang) or “dryland crop” (hanzuo), soy was cultivated less intensively
and had lower cultural prestige than paddy rice.'® Ironically, many ROC scientists from the
mainland were trained in the breeding of crops such as wheat, maize, barley, and soy that
were crucial in Northern China but less suitable for the subtropical island."

Seen in this light, the interest of the ROC officials in soy research may have been not only
a quest for food self-sufficiency, but also in part a desire to make their knowledge relevant.
At any rate, the soybean programme was launched under the broader plan to boost miscel-

14 Pin-Tsang Tseng, The Wartime Regime and the Development of Public Diet in Taiwan (1947-1950s), in: Journal
of Current Chinese Affairs 47/2 (2019), 113-136.

15  Liu, Guoji Nongliang Tizhi, 122-123.

16 Ibid., 125-127. On the politics of food aid, especially under Public Law 480 (1954), also known as the “Food
for Peace” programme, which allowed aid recipients to import American surplus products using local curren-
cies, see Nick Cullather, The Foreign Policy of the Calorie, in: The American Historical Review 112/2 (2007),
337-364.

17  Liu, Guoji Nongliang Tizhi, 127; Wenging Liu/Mindui Li, Ganshu Dadou Jianzuo Fangfa Zhi Yanjiu, Pingtung
1958, 1.

18 Among the non-rice staples, the colonial government did launch extensive studies on sweet potatoes, which
were more suitable for the climate of Taiwan and widely cultivated since the seventeenth century. H. Wang,
Ganshu Xin Yinjin Pinzhong Texing Guancha, in: Nongye Yanjiu 2/3 (1951), 91-116.

19 Most commissioners and division directors of the JCRR were trained this way and had received advanced
degrees at American land-grant universities. See Harry H. Love/John H. Reisner, The Cornell-Nanking Story:
The First International Technical Cooperation Program in Agriculture, Ithaca 1964.

195



laneous grain production. The JCRR began supporting wheat seed multiplication in 1949/50,
followed by the introduction and testing of American maize, sorghum, barley, soybean, and
peanut varieties in 1952/53.%° A major goal of these early studies was to demonstrate to
farmers the yield potential of new varieties under high-fertilizer conditions. In June 1953,
the Plant Industry Division of the JCRR approved a grant application from the Kaohsiung
District Agricultural Improvement Station (DAIS), one of the extension stations under the
PDAF that served Southern Taiwan. Described as “the first project dealing with a crop in
which the Division is very much interested,” the experiment focused on yield trials of 29
soybean varieties from the United States, the Philippines, and Japan and their comparison
with local varieties.?' In collaboration with the Provincial College of Agriculture, the project
was expanded in 1955 to include 67 varieties and involve four other DAIS across the island.?
By 1957, several varieties like Shishi and Palmetto were selected for promotion via free seed
distribution, and scientists from the Provincial College began crossing high-yielding intro-
duced varieties with their local counterparts.?

American aid also funded the research of soybean scientists and facilitated seed exchange.
For example, Zheng Yuwei, the agronomist mentioned in the introduction, received a grant
to study wild relatives of soy at the United States Regional Soybean Laboratory while secur-
ing the introduction of three thousand accessions.* Together with another soybean expert,
Zhan Guolian (K. L. Chan), Zheng launched a breeding programme targeting bean rust, a
common disease in the humid tropics that posed a severe threat to crop productivity. By the
end of the 1960s, Zheng and Zhan successfully developed the rust-resistant variety Tainung
3 by crossing two of the American accessions and began promoting its adoption through the
Kaohsiung DAIS.*

As aresult of these efforts, the acreage used for growing soybeans increased by 50 per cent
from 28,225 hectares in 1953 to 43,629 hectares in 1958; production more than doubled,
reaching 37,043 tonnes in 1958, with soy imports amounting to 87,683 tonnes in the same
year. Domestic beans still predominantly served as material for tofu, soy sauce, and soy milk,
while imported beans were mostly for oil production. Seeking to bridge the supply gap, the
Plant Industry Division set an ambitious goal of increasing soybean acreage to 84,000 hect-
ares and production to 105,000 tonnes by 1963, meaning another twofold increase in acreage
and 50 per cent increase in per-area yield.? Acknowledging Taiwan’s limited amount of arable
land, the JCRR eagerly sought productivity-enhancing techniques for local conditions in
addition to funding plant breeding. The approach it decided to pursue was multiple cropping.

20 Joint Commission on Rural Reconstruction, General Report III, Taipei 1953, 5; Joint Commission on Rural
Reconstruction, General Report IV, Taipei 1954, 42.

21 Academia Historica, Council of Agriculture Records (CA), folder 7218A, “Yield Trial, Plant Selection and
Investigation of the Soybean Crop,” 1, 11 June 1953.

22 Academia Historica, CA, folder 7406A, “Soybean Improvement Program in 1955,” 11 August 1955.

23 Yingquan Lu, Dadou Zai Taiwan Yuzhongxue Zhi Yanjiu, in: Nonglin Xuebao 8 (1959), 1-21.

24 Y. W. Cheng, Studies on the Characteristics and Chromosome Numbers of Some Glycine Spp., in: Journal of
Taiwan Agricultural Research 12/3 (1963), 1-9.

25 Y. W. Cheng/K. L. Chan, The Breeding of Rust Resistant Soybean ‘Tainung 3} in: Journal of Taiwan Agricultural
Research 17/2 (1968), 30-34.

26  Academia Historica, CA, folder 0162A, “Duiyu taiwan sheng jinchukou shangye tongye gonghui lianhehui
jianyi kaifang doulei ji haichanlei shenqing jinkou yian zhi yijian,” 1-3, 26 February 1959.
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Laborious beans

Multiple cropping is certainly not a new idea for either farmers or agronomists. Before mech-
anized monoculture dominated food production in North America and Europe in the early
twentieth century, multiple cropping and intercropping had been practiced by smaller farm-
ers for economic security and researched by agricultural scientists, and such systems were
studied by European officials in the tropical colonies well into the 1950s.” In colonial Taiwan,
double cropping of rice with a winter crop of green manure began to spread in the southern
half of the island in the 1920s. The JCRR’s objective was therefore to further intensify such sys-
tems with high-yielding seeds, chemical fertilizers, and expanded irrigation infrastructure.”

Alongside technological extension, Taiwan inherited a far-reaching rural administration
network from the Japanese. Starting with colonial police and neighbourhood surveillance,
the system had evolved by the late 1930s into a mechanism not just for suppressing political
resistance but for mobilizing rural youth for civilian and military services.”” The network
was also interwoven with the state monopoly on the collection of grains and distribution of
fertilizers, and it aided in absorbing local innovations such as small motor and wind pumps
into the public irrigation systems.” A countryside deeply penetrated by state power while
familiar with both commercial production and planned economy became the foundation for
the JCRR’s postwar agricultural extension efforts.

Building on the mobilization techniques of its colonial predecessor, the postwar state used
two institutional interventions in the 1950s to foster the further expansion of multiple crop-
ping practices. First, the JCRR initiated a land reform that began with a rent ceiling in 1949
and culminated in the transfer of lands exceeding 3 jia (1 jia = 0.9 hectare) from landlords to
tenants in 1953. Next, to ensure the co-option of smallholders into the development policy,
the Joint Commission restructured farmers’ and irrigation associations created in the colonial
era to replace landlords with owner-cultivators in the management of their operations.* In
this concept, the Taiwanese countryside was organized into a tightly connected web of co-ops
from the provincial to the municipal and village levels in which family farms - generally
around one jia in size — were the basic units that could be mobilized for policy goals. At the
centre of this vision was the figure of diligent farmers who, incentivized by their land owner-
ship and new technology, increased their labour input through intercropping and reduced the
amount of time the lands lay fallow. The image was imbued with a Cold War rhetoric, as the

27 Jonathan Harwood, Coming to Terms with Tropical Ecology: Technology Transfer during the Early Green
Revolution, in: International Journal of Agricultural Sustainability 19/3-4 (2021), 305-318.

28 T. H. Lee, Agricultural Diversification and Development, New York 1971, 12-16.

29  The neighbourhood system organized ten households into a jia and ten jia into a bao, all under the obligation
of carrying out government orders. Shiyung Liu, Building a Strong and Healthy Empire: The Critical Period
of Building Colonial Medicine in Taiwan, in: Japanese Studies 24/3 (2004), 301-314; Sayaka Chatani, Nation-
Empire: Ideology and Rural Youth Mobilization in Japan and Its Colonies, Ithaca 2018.

30 Shuntaro Tsuru, Irrigation Pumps in Late Colonial Taiwan: Farmers’ Utilization of Technology and the Tran-
sition to Rice Cultivation, in: Modern Asian Studies 57/6 (2023), 1866-1902.

31 S.C. Hsieh/V. W. Ruttan, Environmental, Technological, and Institutional Factors in the Growth of Rice Pro-
duction: Philippines, Thailand, and Taiwan, in: Food Research Institute Studies 7/3 (1967), 307-341.
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JCRR officials often contrasted Taiwan’s land reform with that on the mainland, presenting
the latter as a bloody class struggle that ended in disastrous famine.*

The local reality proved to be more complex than the JCRR had envisioned, however. As
social surveys in the 1960s pointed out, the livelihoods of the tenants-turned-owners had
not necessarily improved in the decade after the reform. The income generated by increasing
productivity was largely used to pay off production costs for seed, tools, agrochemical manu-
factured goods, and children’s education.” Seasonal migration to cities also gradually drained
the countryside of available labour, and farmers’ associations frequently reported the younger
generation’s distaste for agriculture due to its perceived drudgery.* In a sense, the laborious
work of multiple cropping was adopted by smallholders not so much for the technocratic
efficiency depicted by the JCRR than because of a notion of temporary sacrifice: Farmers
worked harder so that their children would not have to. In the meantime, the apparent hege-
mony acquired by the party-state in the countryside was complicated by the emergence of
local factions intertwined with the interests of former landed elites, who retained influence
over the rural economy by serving in municipal governments, investing in food processing
and logistics businesses, and running for local elections.*

Despite these diverse local responses, claims about Taiwan’s agricultural intensification
possessed a grain of truth from a statistical perspective: Labour input per hectare had grown
from 220 person-days in 1931-35 to 305 person-days in 1956-60, and the averaged input for
a farm of 1.45 hectares reached 577 days in the north and 658 days in the south.** When the
American officials, recognizing Taiwan’s shift to an export-oriented economy, phased down
economic aid in 1961 and terminated it in 1965, the JCRR tried to support domestic soy
production and save foreign exchange. The prospect of intercropping soy with other staples
gained the most traction in the plains of Southern Taiwan, where the crop had three growth
seasons: In spring and summer, soy was typically grown as a substitute for the first rice crop
in dryland farms or partly irrigated paddies, while in winter it was planted concurrently with
the harvest of the second rice crop. In this scenario, a technique called huzi zaipei was used
by intercropping soy with near-mature rice, which slightly decreased the yield of soybeans
but significantly reduced their growing time. In 1967, when soy production reached its record
high of 52,300 hectares and 75,200 tonnes, 73 per cent of the acreage and 78 per cent of the
harvest was winter crop, and average productivity measured 1.4 tonnes per hectare —, more
than double the best results during the colonial period.””

The government’s protectionist import control nevertheless ended abruptly in a scandal:
In 1964, several oil factories were found to be bribing the railway administration and stealing

32 Leo Chu, “A Bloodless Social Revolution:” Land Reform and Multiple Cropping in Cold War Taiwan, 1950—
1979, in: Plants, People, Planet 6/5 (2024), 1104-1110.

33 Martin M. C. Yang, Socio-Economic Results of Land Reform in Taiwan, Honolulu 1970. The problem of labour
migration became serious by 1970. See Qinlang Zhang, Ruhe Wanliu Nongcun Qingnian, in: Fengnian 23/13
(1973), 41.

34 T.S.Wu/H. C. Tsai, Patterns of Agricultural Emigration and Multiple-Crop Farming in Taiwan, in: Journal of
Population Studies 1 (1977), 1-29.

35 Kevin Wei Luo, Redistributing Power: Land Reform, Rural Cooptation, and Grassroots Regime Institutions in
Authoritarian Taiwan, in: Comparative Political Studies 58/2 (2025), 227-260.

36 Lee, Agricultural Diversification, 9-13.

37  Academia Historica, CA, folder 0162A, “Jinhou shengchan dadou fazhan quxiang ji dui weichi zhongzhi lizuo
dadou nongmin liyi ji xingqu zhi jianyi,” 1-2, 13 January 1969.
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thousands of tonnes of beans from government storage.*® The resulting public outcry attacked
the import regulation as corrupted and insensitive to market demand, and trade officials
seized the chance to promote the benefits of liberalization.* Combined with pressure from
the USA to curb domestic protection, the government eventually removed the import regu-
lation for soy in 1966. Fortunately, the impact of liberalization seemed not to be immediate:
According to the JCRRs evaluation in 1969, the cultivation of soybeans remained profitable
since they were one of the few crops that could be directly planted on paddies without land
preparation.*

The JCRR’s cautious optimism for soy in Taiwan was strengthened by the growing outreach
of the island’s agricultural achievements. Anxious to retain its international presence, and
especially its seat in the United Nations, the ROC - with covert American aid - sent out more
than a dozen technical missions to its allies during the 1960s.” Complementing this official
bilateral diplomacy was the JCRR’s attempt to engage in multilateral collaboration by creat-
ing international agricultural research centres. One such centre was the International Rice
Research Institute (IRRI) established by the Ford and Rockefeller Foundations in the Philip-
pines in 1960. Considered pivotal for the Green Revolution in 1968 thanks to its breeding
of high-yielding varieties, the IRRI encapsulated the vision of agricultural development the
JCRR had been promoting since the 1950s. When the US government proposed the establish-
ment of a similar institution in 1963 that would focus on vegetables in Southeast Asia, the
JCRR promptly voiced support. After years of negotiations to secure donations, the Asian
Vegetable Research and Development Center (AVRDC) was established in 1971 in Tainan,
Southern Taiwan, with soybean serving as one of its mandate crops.

Making soy for tropical Asia

A series of changes in domestic economic structure and international politics during the
1970s cast shadows on the JCRR’s confidence. After the end of American aid, the Joint Com-
mission experienced a period of financial instability until it was able to secure new fund-
ing from the ROC as the executive agency of the Accelerated Rural Development Program
(ARDP) in 1973. The ARDP was the government’s attempt to remedy the discrepancy between
urban and rural development with a mix of welfare policies and production incentives. On
the one hand, the PFB abolished its fertilizer-rice barter programme, which had been used
to artificially devalue rice by setting the exchange rate below the market price, and instead
established a guaranteed rice purchase price.*> On the other hand, aware of the declining
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39 Ibid, 113-116.
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42 On the function of fertilizer-grain barter for keeping food prices down, see Takeharu Sasamoto, A Salient Fea-
ture of Capital Accumulation in Taiwan, in: The Developing Economies 6/1 (1968), 27-36. The price guarantee
was a response to a global food shortage in 1973-74 caused by the oil crisis and unusual climate conditions.
See Fred H. Sanderson, The Great Food Fumble, in: Science 188/4188 (1975), 503-509.
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workforce due to outmigration and aging, the JCRR aimed to turn “the traditional labour-
intensive farming methods” into “capital-intensive ones, with more emphasis on mechanized
and commercialized operation,” declaring this transformation “necessary and inevitable as
part of the process of modernization”*

The results were ambivalent. Utilizing farmers’ associations as a voluntary labour force, the
ARDP successfully fostered infrastructural improvement through self-financed local projects,
extending sewer and drinking water access, paved roads, and power supply to rural areas.*
Meanwhile, the government faced considerable difficulties in promoting labour-saving tech-
nology due to the prevalence of small family farms it had created two decades earlier with
the land reform. Most farms were simply too small to make mechanization feasible, farmers
were unwilling to sell or rent out their land, and initiatives for machinery sharing on a co-op
base usually failed due to lack of coordination.® Thus the land reform that had cemented the
smallholder system ended up preventing farm expansion and mechanization. Instead of fol-
lowing the continual push to produce more food, farmers transitioned to high unit cost com-
modities like fresh fruits, vegetables, and flowers; as a result, the production of grains other
than rice - particularly wheat, maize, and soy, which faced import pressure — quickly plum-
meted. By 1979, soy production was only around 30,000 tonnes, the level of the late 1950s.

As soybean production in Taiwan began to decline, the AVRDC, originally envisioned as a
venue for promoting the island’s agricultural achievements including soybean breeding, also
ran into troubles. Following the replacement of the ROC by the People’s Republic of China
(PRC) at the United Nations in 1971, the future of the newly established centre was called
into question. Over the following decades, most of its member states cut diplomatic ties with
Taiwan, and foreign donations dwindled. Under the directorship of Rober Chandler, who had
formerly served as the funding director of the International Rice Research Institute (IRRI),
the AVRDC tried to navigate this delicate situation by maintaining a subtle distance from
the ROC government, which was by far its largest donor, while aligning its agenda with other
organizations like IRRI so as to secure its international presence.* For example, building on
Taiwan’s success with multiple cropping, the AVRDC joined the Asian Cropping Systems
Network launched by IRRI in 1974 as a key provider of improved vegetable varieties.”

Both the soybean and mung bean were AVRDC mandate crops due to their nutritional
and economic significance. While the centre’s mung bean programme focused on increas-
ing the plant’s resistance to diseases and environmental stresses in poorly irrigated marginal
lands, the soybean programme was more aligned with the Green Revolution push for high
productivity under agrochemical-intensive conditions. The latter also drew the attention of
the Indonesian government: Following the archipelagos pursuit of improvements in rice
growing during the 1960s, Indonesian officials tried to extend their intensification efforts to
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coarse grains, pulses, roots, and tubers, broadly labelled as secondary food crops (palawija).*®
Similar to the situation in Taiwan, the government was eager to reduce soy imports for the
fat and feed industry.

Notably, food legumes came under the spotlight of aid agencies in the 1970s, especially
within the growing number of research centres associated with the Consultative Group on
International Agricultural Research (CGIAR) founded by the World Bank in 1971 to stream-
line funding and amplify the impacts of the Green Revolution.” Tapping into these networks,
Indonesian researchers launched a soy programme with a wide range of breeding targets —
from general attributes like high yield, early maturity, and pest and disease resistance to those
tailored to local environments, like tolerance to drought and waterlogging, seed viability
under humid weather, and adaptation to acidic soil and shade for intercropping. The result-
ing variety, Wilis — developed by crossing a rust-resistant Indonesian variety with a high-
yielding AVRDC accession — achieved popularity in the 1980s and made up nearly 30 per
cent of the Indonesian soy acreage, or 350,000 hectares.” The AVRDC'’s research capability
became widely recognized as a result: A 1985 review commissioned by the CGIAR on the
contribution of CG centres in Indonesia reported that many interviewees believed the institu-
tion was either a CG centre “or that it should be one' Taiwanese soybean experts also used
the AVRDC to boost their international outreach. For instance, Zhan Guolian, developer
of the rust-resistant Tainung 3 variety, shared his experience in bean rust research at a 1977
workshop in Manila co-sponsored by the AVRDC and the University of Illinois. Despite the
obstacles soy growers in Taiwan faced, the island’s scientists were able to stay in the interna-
tional arena and sustain their research on soy through regional collaboration.

Conclusion

By the 1980s, the Taiwanese government had to admit that the island’s agriculture could no
longer rely on state-led production policies and protectionism. As the United States kept up
its pressure on Taiwan, which by now was an industrial powerhouse, to further liberalize
its food market, the administration lifted import regulations and deepened the island’s reli-
ance on cheap American products.®> With dietary changes - chiefly including the increasing
consumption of meat, fat, and wheat products along with declining demand for rice - food
self-sufficiency simply became impractical considering the unequal production conditions
and trade relationships.
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Under the market-driven policy, soy production in Taiwan nevertheless continued to sur-
vive and evolve. Since the 1990s, entrepreneurial farmers have upscaled the production of
edamame, or vegetable soybean, for the Japanese market. Despite facing competition from
cheaper products from China and Thailand, broader adoption of mechanization and seeds
developed by the AVRDC - renamed the World Vegetable Center in 2008 - and Kaohsiung
DALIS helped Taiwanese edamame maintain its edge.” In 2019, edamame acreage was
roughly 9,500 hectares, with production reaching 76,000 tonnes; exports to Japan measured
38,915 tonnes, constituting 41 per cent of its market.>* This large-scale, mechanized, agro-
chemical-intensive edamame farming demonstrates the continued dominance of the ideals
of the Green Revolution. Yet a parallel industry focused on traditional varieties and organic
production has also emerged, crafting high-end soy sauce and soybean milk for consumers
valuing environmental protection and smallholders’ livelihoods.

In conclusion, the various roles soy has played in Taiwan’s agriculture over the years reflect
an intriguing genealogy of the East Asian food regime. Starting with the Japanese colonial
regime that used cheap rice and sugar from the island to fuel its industrialization, agriculture
in Taiwan was subjected to a dense policing, research, and extension system to boost crop
productivity and later mobilize the colony for Japan’s autarky and aggressive wars. Due to
its lack of legitimacy, the postwar ROC sought to balance the extractive policies with a land
reform to facilitate the industrialization of the island by way of surplus labour and food from
the countryside. A labour- and agrochemical-intensive agriculture was thus consolidated as
the JCRR’s plan to adapt to and benefit from the American-led second food regime. Through
widespread multiple cropping practices, soy was remade from a fertilizer to a crucial source
of nutrition self-sufficiency despite Taiwan’s limited amount of arable land. However, this
successful export-oriented industrialization ended up impeding labour-intensive farming,
while the land reform prevented land consolidation for mechanization. By the dawn of the
third food regime, the government had abandoned the self-sufficiency policy, even though
soybean research continued on the island for international collaboration as well as for new
commodities like edamame and organic produce. In short, the multiple ‘lives” of soy kept
evolving along with the ever-changing political economy of the island and the region.

Appendix: List of Organizations
National Institutions

CUSA (Council for United States Aid): The ROC central government agency supervising the
use of US financial aid, including the budget of the JCRR.

JCRR (Joint Commission on Rural Reconstruction): The ROC agency funded with US aid
that was in charge of Taiwan’s rural development by collaborating with the PDAF and PFB.
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and Planning E. Nature and Space 3/3 (2020), 624-641.
54  Guolong Zhou, Taiwan Lujin Maodou: Zouguo Waixiao 50 Nian, Taipei 2019.
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PDAF (Provincial Department of Agriculture and Forestry): The provincial government
agency in charge of research and extension services via the District Agricultural Improve-
ment Stations (DAIS).

PFB (Provincial Food Bureau): The provincial government agency in charge of the distribu-
tion of fertilizers and food procurement.

International Institutions

AVRDC (Asian Vegetable Research and Development Center): An international organization
established in Taiwan 1971 and modelled on the IRRI.

CGIAR (Consultative Group on International Agricultural Research): A platform launched
in 1971 to streamline funding for international agricultural research institutions like the
IRRI.

IRRI (International Rice Research Institute): An international organization established in the
Philippines in 1960 by the Ford and Rockefeller Foundations and credited with decisive
contributions to the Green Revolution in rice.
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