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: When I was presented with the prompt, to choose 
an essential crop from around the world and determine its origination, 
I knew I wanted to pick something with a rich history, and a deep 
cultural connection. I remembered reading the mythology of the soybean 
in Japan, and recognized that was a rabbit hole I had to follow. Being 
a biologist at heart, the  rst trail I followed was into genomic analysis 
and complex trait tracking for the soybean. By this point I knew that the 
research I wanted to write about the plant needed to be accessible, but 
uncompromising in scienti  c accuracy.  is plant has had a complex 
intertwined history with humanity and appears in many diff erent 
cultures’ creation mythology. So I knew I had to do justice to that. 
Additionally, it reveals some amazing insights into the power humans 
have over their natural environment, how we have truly shaped the 
biosphere of our planet in amazing ways. Which belays the warning 
that we should care for our planet, our home.

 PLB 143 deals with the origins of plant 
agriculture and the domestication of crop plants.  e transition from 
hunting-gathering to agriculture to procure food and other plant-based 
products some 10,000 years ago was a signi  cant milestone in human 
evolution and a necessary precursor to the independent development 
of civilizations in several parts of the world. How, where, and when 
this transition took place and what the major changes were in the 
functionalities of crop plants is the subject of multidisciplinary research 
presented in this course. To demonstrate they have mastered the topic, 
students like Alexander Saka write a term paper that summarizes the 
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up-to-date knowledge about domestication and evolution of a crop of 
their choice. In his search of the origin of soybean, Alexander elegantly 
describes genetic, archaeological, ecological, and historical information, 
which lead him to conclude that soybean originated in what is now 
northern China. My personal thanks to Kimberly Gibson, Teaching 
Assistant, and Sheena Campbell, Student Services Librarian, for their 
support of student writing.

—Paul Gepts, Department of Plant Sciences

Abstract:

 e common soybean (Glycine max) is one of the world’s most 
useful, widespread, culturally signi  cant, and largest growing cultivations 
in the world.  e primary thread of global soybean history traced 
a path out of East Asia before spreading across the globe and  nding 
more modern agricultural homes in India, Brazil, Argentina, and the 
United States. However, despite its global fame, both the origin of the 
species, and the primary site of domestication in East Asia, are still 
hotly contested. As a result, an array of scienti  c, archaeobotanical, and 
anthropological methods have been used to assess the validity of the most 
suspected regions. A review of these signi  cant  ndings and research may 
help elucidate the history of this mighty yellow bean. While the exact 
geographical origin of the soybean is currently a mystery, with further 
research and additional international collaboration, these locations may 
become less obfuscated.

Introduction:

Ōgetsu-hime, the Shinto goddess of food, was detailed to have been 
slain by the moon god Tsukiyomi, after he was displeased by her gifts. 
From her body sprouted the  rst soybean, and so many other culturally 
foundational plants of Japanese agriculture. 10 Careful to not let her death 
be in vain, Tsukiyomi’s sister, the sun goddess Amaterasu, sewed the crops 
across the island for humans to enjoy.  is tale from the Koji ( ) or 
“Record of Ancient Matters,” is just one of the many tales of the origin 
of the soybean that exist across East Asia. Other stories include the divine 
farmer Shennong retrieving it from the mythological Mount Weishi in 
China22 as well as numerous tales in Korea. As shown by these mythic 
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origins, Glycine max, the domesticated soybean, is a crop of singular 

signi  cance. 
Soybean plants stand, on average, three to  ve feet tall, they are 

typically verdant green, and each modern, genetically improved plant, 
on average branches three times13. From these branches you can expect 
around twenty nodes of growth. G. max has the observed maximum 
capacity of six hundred pods, but realistically only produces  fty to a 
hundred. Each pod normally contains three seeds.20, 9

Soybean has a large distribution, with their primary range being 
located between latitudes of 35–50° degrees, with a secondary range 
between latitudes of -20 to -40 degrees.18 Soybean has a strict light 
requirement of about twelve to thirteen hours a day, of which at least eight 
hours need to be direct sunlight. Without this they will not  ower, and 
often become prone to diseases like white mold.12 Despite these seemingly 
rigorous requirements, the soybean has a distinct advantage over some 
plants, which allows them to enjoy a wide and global distribution. Like 
other legumes, soybean plants supply their own nitrogen via  xation of 
nitrogen in the atmosphere by a symbiotic soil bacterium nestled in their 
roots.20 Additionally, when used in crop rotations, soybean can restore 
nitrogen to the surrounding soil, reducing the need for fertilizers when 
planting other crops.

Soybean is also an economically crucial crop.  ey provide 300 
million metric tons of food a year, and are responsible for nearly 100 
billion U.S. dollars worth of annual revenue.4 Soybean is used as an 

Figure 1. Retrieved from the International Food Policy Research Institution.  is image 
displays the global potential suitable land for Soy. Areas have been stained with blue to 
distinguish current ranges according to FOASTAT ranges. Most arable land supports soy 
production, but yield is restricted by above mentioned factors.
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ingredient in the formulation of a multitude of food, feed and industrial 
products.21  ere is a large and expanding range of diff erent soyfoods, soy 
seed cooking oil, growing biodiesel applications, industrial farming uses 
as feed, as well as uses of vegetable protein substitutes for meat and dairy. 
Furthermore, soy food products have made more nutrients available to 
the economically disadvantaged in local markets by being “a primary 
source of high-value secondary co-products such as lecithin, vitamins, 
nutraceuticals and antioxidants.”3, 21 However, due to lack of genetic 
variation in the known modern cultivars, there has been somewhat of a 
plateau of global yield, even shrinking from 2018 to 2019.26, 21, 4

While the soybean has high current and future global distribution 
as seen in Figure 1, soybean origin and center of domestication research 
has been extensive and often con  icting.  is is further complicated and 
compounded by the cultural importance of soy to China, South Korea, 
and Japan, as illustrated by the origin stories provided earlier. As a result, 
there is also a political interest in being able to say that one nation is the 
center of domestication as well as the birthplace for the crop.

Results and Discussion:

China, Korea, Japan; Understanding Trait Migration

In order to understand and narrow down the sites of origin, study of 
soybean phenotypes in these three countries can help trace the migration 
of soy. A key element of the domestication syndrome (the ensemble of 
traits that distinguish a crop from its wild ancestor) is the increased size 
of the yield from the plant,6 particularly the seeds in plants in which 
the seed is the primary element of human consumption.  ese favorable 
traits are known as domestication related traits (DRTs).14 In the case of 
the domestication of Glycine max, DRTs related to bean dimensions are 
a critical area for research. DRTs present in Glycine max are unique due 
to their loci positions being compressed. A study done by researchers 
from the Laboratory of Plant Genetics and Evolution in Japan used 
quantitative trait locus mapping to identify genotypic coalescence across 
loci.15  ey found that across twenty linkage groups, DRTs had a tendency 
to be clustered across just six. But since these regions were not clustered 
themselves, the introgression of useful genes was less hindered.15

 Data collected from China, Korea, and Japan was analyzed in a 
study by dimensions (length and width), in order to track the progression 
of these DRTs, and hence their migration patterns.14  is study of soy 
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length and width was done across cultural eras in these three countries. 
Within this study, two main varieties were discovered: a more wild and 
weedy variety and the modern domesticate. Soybean had been collected 
from numerous other researchers, and data from other relevant research 
in question was used when direct observation of samples was not possible. 
 ey found that the earliest recovered Glycine max was present in the early 
Neolithic period in China (9000–8600 B.P.). Samples were recovered that 
spanned a large period of time. Figure 2 demonstrates their results when 
length, width, and time are considered. We can see a distinct increase 
over time in the dimensions of the seeds, which increases the con  dence 
in the assumption that seed size is a DRT through integration. We also 
observe that the Chinese samples on a whole were smaller than the Korean 
samples, which were smaller in turn compared to the Japanese variety.14

 is suggests that as the larger crop varieties are preferred by humans, 
those would be the crops traded, eff ectively functioning as a genetic 
bottleneck by increasing the standard size threshold in the locations they 
arrive in.17  is evidence points to the conclusion that China is likely 
the center of domestication, as seed size was likely much smaller when it 
was originally cultivated, as is similar to other legumes which have other 
DRT that are aff ected by domestication  rst.5

 e Four Chinas Agricultural Origin Concept:

Figure 2: Retrieved from Lee et al. (2011).  is graph displays comparisons of length and 
width over time. China is indicated in blue, Korea in red, and Japan in green. Limited 
Japanese samples result in decreased con  dence.  is graph evidences the idea that earlier 
found samples also were the smallest, and all belonged to China, suggesting that is the region 
with earliest domestication.
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Key historical research done in 1975 placed the domesticated 
soybean’s introduction to mainland China, and soon the rest of the 
world, to have taken place in the northeastern regions of China around 
500 B.C.E.4 In fact, it was speculated that soybean domestication was 
associated with the agricultural revolution in the Eastern Zhou Dynasty.10

However, soybean is known to grow throughout China. With production 
being localized across four primary regions: the kaoliang-soybean region 
(Northeast China), the winter wheat-kaoliang region (Central China), 
the winter wheat-millet region (Eastern China), and the Szechwan rice 
region (South-Central China).5 Additionally, the earliest appearance 
of soybean samples in the Kaoliang-soybean region are around 2000 
B.C.E.,24 which suggests that they were not domesticated there originally 
or had independent origin, as other samples from other regions were dated 
to be older.  is is also somewhat supported by loci analysis performed in 
2016, which discovered that soybean often has distinct regional traits.26

Charred soybean specimens place the Huang-Huai basin (South of the 
winter wheat-Kaoliang) region as older than the Northeast regions.19 

Additionally, phylogenetic and nucleotide diversity studies have 
shown that the Huang-Huai basin region has the highest observed 
diversity 7 when compared to the others. 

Figure 3. Retrieved from Hymowitz (1970).  is map displays the prospective regions of the 
origin of soybean domestication.  e kaoliang-soybean region is denoted in red, the winter 
wheat-kaoliang region in green, the winter wheat-millet region in blue, and the Szechwan 
rice region in yellow.
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 is  ts into Vavilov’s method for  nding the origin of a cultivated 
plant, as the most diverse area is likely the center of domestication. 
Furthermore, gene  ow studies on G. soja and G. gracilis have shown that 
the  ow of genetic material was passed from G. soja to G. gracilis before 
being passed to G. max.8  is provided the insight that in the Huang-
Huai basin, domesticated G. max had more genetic and phenotypic 
introgression from the wildtype than any other samples from other 
regions.  is counters the claim of independent origin.  e same loci 
analysis demonstrated that region speci  c traits also discovered with the 
use of principal component analysis (PCA) there were two main clades, 
in which the domesticated clade was shown to have lost 50 percent of 
its diversity.26  is PCA suggests that a single domestication event likely 

occurred. 
It is also of note that the archaic Chinese character for 
soybean, “Shu,” has also had its origins traced separately 
from the plant.  is pictograph has been broken down 
into 4 components, the middle line represents the 
plant, the upper and lower vertical lines represent the 
stem and roots respectively, with the three lines at the 
bottom signifying the root nodules, a very distinctive 

characteristic of soy plant11 and other legumes because they harbor the 
nitrogen-  xing bacteria mentioned earlier.  is symbol is particularly 
useful as its origin is found in the “Book of Odes,” a text whose relevance 
spans 1200–900 B.P. and was discovered in the geological area of the 
winter wheat-kaoliang region.11 Furthermore, the dating of the text also 
illuminates the usage of the word and character itself was developed in 
and around 1100 B.P.2 Further morphological evidence has also been 
compiled, particularly with pod dehiscence. A study was conducted that 
tracked the concurrence of pod dehiscence with relative humidity of 
the environment in which they grew. Pdh1, the gene controlling pod 
dehiscence—an essential trait of soybean—only occurs in the Huang-
Huai basin and originates in the wild progenitor species G. Joja.23

A Common Domestication, Uncommon Origin:

 e suggested domestication origin of the common soybean seems 
most likely to be in the Huang-Huai basin. Specimens found at a Late 
Yangshao site near to the Huang-Huai basin were recovered from the  oor 

Figure 4. “Shu”
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of an ancient house; these are the earliest found in this region, however 
due to natural conditions of  ooding and sun exposure, no earlier 
samples have been discovered.14 While much evidence has been lost from 
this region, this seems to be the most likely origin of domestication in 
China. Which consequently would mean it is likely the origin in all of 
Asia and possibly the world. However, there are still complications to 
this theory. Namely, the common traits that track wild varieties of G. 
soja across Asia, which support the idea that at least partial domestication 
occurred in many sites across central and Northeast China. Which is 
supported further by the similar domestication track across at least two 
dozen other species of legumes.1  is information likely makes the actual 
origin of the soybean impossible to discover with current technology 
and methods. However, with the current understanding and evidence 
we have, a common domestication of the soybean can be placed, likely 
just below the Yellow River, in the Huang-Huai basin between 7000 to 
3000 years ago. 

Recommended Lines of Future Research:

  ere were several problems present when analyzing the topic 
of the origin and domestication of the soybean, most of them had to 
do with the quality and quantity of evidence available. Numerous 
accounts and papers have revealed that the Huang-Huai basin is prone 
to both  ooding and mudslides.  is has two main negative eff ects: 
the destruction of evidence, as well as the movement of evidence away 
from its site of origin.24 Further digs are most likely needed, preferably 
accounting for the potential movement of the specimens; however, this 
would require signi  cant analysis and eff ort. 

 International collaboration is needed in order to better 
understand the evidence we do currently have. Many nations have 
evidence, and collaboration between more teams of researchers would 
bene  t the study of the plant. In numerous studies, it is mentioned that a 
limitation is the researcher’s lack of access to the actual specimens for two 
main reasons: the inability to facilitate collaboration with the previous 
team or the destruction of the pieces due to the distance in time from the 
original study.  ese are major hurdles that can be recti  ed by a singular, 
larger, and more inclusive study. Further studies should seek temporary 
access to the specimens collected by other institutions to perform 
experiments with a larger and more diverse sample size. Additionally, 
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biases may be observed when it comes to the nation of origin of the 
studies, as each nation has a somewhat-vested interest in being able to 
claim the origination/domestication of G. max.

Another option that would not require access to the specimens, 
however, would be further research of the occurrence of vocabulary to do 
with soybean in the diff erent regions of China.  is could help place our 
marker for where and, more speci  cally, when the domestication may 
have occurred. 

Finally, the use of more modern techniques by new studies would 
also bene  t the discovery of the topic. Many published pieces about 
the origin and domestication of the soybean are not recent, some of 
which even occurred nearly a century ago, before the advent of mass 
spectrometry and genetic sequencing. Many of the samples have not 
been dated beyond their discovery in a site from a particular age. Further 
techniques like C14 dating could be employed to attempt to  nd a 
more accurate assessment of the age of certain samples. Overall, more 
collaboration and up-to-date methods need to be applied going forward 
to help clear up the crop origination of this mighty yellow bean.
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