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Abstract: After being introduced into China from West Asia, wheat gradually replaced
such varieties of millet as Setaria italica and Panicum miliaceum to become the main
dry-land farming crop in northern China, forming China’s current agricultural
production pattern of rice in the south and wheat in the north. To date, there have been
dozens of reported archaeological discoveries about early wheat remains. According to
these newly unearthed findings, wheat was introduced into China through at least two
routes between 4500 and 4000 years ago. One is the grassland route from West Asia,
through Central Asia, the Bronze Age cultures of the Eurasian Steppe, the Northern
Cultural Zone in northern China to the middle and lower reaches of the Yellow River.
The other is the oasis route from West Asia, through Central Asia, Pamir’s oases on both
sides of the Tarim Basin, the Hexi Corridor, to the Loess Plateau of northern China.
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1 Introduction

est Asia, China, northern Africa and Mesoamerica/South America are four
chnters for the origin of agriculture in the world. Wheat has its origin in the
Fertile Crescent in West Asia, which basically includes Israel, Palestine, Lebanon,
Jordan, Syria, northeastern Iraq, and southeastern Turkey. Remains of the earliest
wheat have been excavated from the archaeological sites of the EPPNB period (Early
Pre-Pottery Neolithic B), which is dated to 10500-9500 BP (Weiss and Zohary 2011,
237-254). Triticum monococcum and T. turgidum are two varieties of the earliest
domesticated wheat. About 8000 years ago, T. turgidum was introduced into the river

1 The research was funded by an innovation project of CASS, “Origins and Early Development of
Agriculture in China” (No.WS05_2017_SCX_3125). A Chinese version of this paper was
published in Nanfang wenwu 745 4 (Cultural Relics in Southern China) 3:44-52 in 2015 and
has been slightly modified for this journal. It has been translated into English by Zhang Lingling
k¥ ¥ and copyedited by John Moffett.
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valley between the northern Iranian plateau and southeastern Caspian Sea, and
hybridized with local Aegilops tauschii, which gave birth to a new cultivated variety that
is widely planted and used today —T. aestivum, which is also called common wheat or
bread wheat (Zohary and Hopf 2000).

Wheat gradually spread to become the main crop in the regions of the major ancient
civilizations, including Mesopotamian civilization in the Euphrates and Tigris valleys,
ancient Egyptian civilization in the Nile Valley, ancient Indian civilization in the Indus
Valley, and the ancient Greek and Roman civilizations, which were all established on
the basis of agricultural production with wheat as the main crop.

In Central Asia, the eastward spread of wheat was very slow. According to
archaeological findings, wheat had already spread into the south-western areas of
Central Asia, such as the northern slopes of Kopet-Dagh in Turkmenistan, as early as
7000 years ago (Harris 2010), but only moved eastward to eastern Asia thousands of
years later. There were many reasons for this hindrance of the eastward spread of
wheat, among which the different climates of western and eastern Asia should be the
main factor. As the birthplace to wheat, West Asia enjoys a Mediterranean climate with
hot, dry summers, and cold, damp winters, with frequent rainfall in winter and spring.
However, East Asia, including China, the Korean Peninsula, and Japanese archipelago,
enjoys an East Asian monsoon climate with hot, wet summers, cold, dry winters, and
frequent rainfall in summer. The difference in rainy seasons had a great impact on the
growth of wheat. As a summer crop, wheat is sowed in winter and harvested in
summer. Water is needed in spring, the growing season for wheat, but rain is scarce in
East Asia at this time. For example, in the vast areas of northern China, it is said that
rain in spring is as precious as oil. The lack of water is not conducive to the jointing and
filling of wheat in the growing season, while the frequent rain in summer also affects its
maturation and harvest. Under these conditions, East Asia is actually not suitable for
growing wheat unless irrigation is used. Therefore, climate differences in western and
eastern Asia are the main reason for the very gradual eastward spread of wheat.

According to historical documents, however, wheat continued to spread eastward,
reaching the middle and lower reaches of the Yellow River, which was the core area of
ancient Chinese civilization. Gradually replacing such local crops as foxtail millet (Setaria
italica) and broomcorn millet (Panicum miliaceum), wheat became the major crop of
dry-land farming in northern China, leading to China’s current agricultural production
pattern of rice in the south and wheat in the north. Thus, it follows that in spite of the fact
that wheat did not originate in China, the time when it was introduced into China, the
route it took to enter China, the method of its spread in China and its impact on ancient
Chinese civilization are all important issues deserving serious attention.

In this paper, archaeological remains of ancient wheat are studied using the
methods of archaeobotany so as to explore the time and routes of the introduction of
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wheat into China. Specifically, the credibility and reliability of the dates of unearthed
remains of early wheat are assessed, thereby determining the time of its introduction
into China. This will involve integrating archaeological materials concerning wheat
found in different regions, and synthesizing the environmental characteristics and
cultural traditions in ancient China. The means and routes of wheat’s transmission into
China will be explored, especially to the core region of Chinese civilization, namely, the
middle and lower reaches of the Yellow River.

2 Background for the study of the introduction of wheat

As for the time when wheat spread into China, some clues can be found in historical
documents. For example, an ancient historical text, in the chapter “Duke Cheng of Lu
(590-573 BC)” in Zuo zhuan /A% (Zuo Qiuming’s commentary on Spring and Autumn
Annals), compiled in the early fourth century BC, records that “J& 1/ iifi £ £, NEEHE
A2, WATISL (the brother of Zhou Zi is not qualified to be a king, because he is not
intelligent enough to distinguish soybean and wheat).” It is clear from this that wheat
was widely grown in northern China during the Eastern Zhou period (770-256 BC). In
addition, Chinese characters relating to wheat have been identified in China’s earliest
written artifacts, the so-called oracle bone inscriptions (inscriptions on bones or tortoise
shells) dating from the period of the late Shang dynasty, roughly 1200-1050 BC. For
example, though the two characters lai 3¢ and mai 2§ have been explained as triticeae
crops, the former is regarded as denoting wheat and the latter barley (Song 2002). The
character % referred to wheat originally, but later was used as a word meaning
“come.” Some scholars thus believe that this indicated that wheat came (%) from
regions outside China (Ho 1985), though other scholars hold different views (Luo 1990).
At all events, the Chinese character 7k in the oracle bone inscriptions clearly confirms
that wheat had already entered China no later than the Shang period (about 3300 years
ago).

These are the earliest historical records about wheat. To trace any further into the
past requires archaeological findings that precede these historical documents, that is,
archaeological materials dated to before 3000 years ago. This is the chronological
demarcation line for the discussion of the present study.

The most direct archaeological evidence for when the introduction of wheat occurred
should come from the remains of ancient wheat found on site. The fact is, though, that
only in rare cases is wheat preserved in cultural deposits, because the plant as an organic
material tends to rot away. Unlike other archaeological remnants, wheat grains are too
small to be observed by the naked eye, with the result that it is very difficult to find any
wheat remains by means of the usual methods employed in archaeological excavation.
Despite this, there were still some reports of wheat remains in archaeological excavations
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in the previous century. Archaeological sites where remains of early wheat from 3000

years ago were discovered include the Donghuishan site in Minle County in Gansu

Province (Gansu Provincial Institute of Cultural Relics and Archaeology and Northern

Archaeology Laboratory of Jilin University 1998), the Zhaojialai site in Wugong County

in Shaanxi Province (Institute of Archaeology, Chinese Academy of Social Sciences 1988),
the Diaoyutai site in Bo County in Anhui Province (Anhui Museum 1957), the
Haimenkou site in Jianchuan County in Yunnan Province (Preparatory Office of Yunnan

Museum 1958), the Changguogou site in Shannan in Tibet (Fu 2001), the Gumugou site in
Lop Nor (Wang 1983), the Lanzhouwanzi site in Balikun County (Wang et al. 1985,
255-256) and the Wubao Tomb in Hami in Xinjiang Uygur Autonomous Region (Xinjiang
Institute of Cultural Relics and Archaeology 1992) (Table 1).

Table 1 Early wheat remnants in twentieth-century archaeological discoveries

Dating material
Sites Findings Relative date Absolute e / References
age BP Method

Donghuishan site,
Minle County, charred . soil samples/ LiFan Z=8
Gansu Province (H wheat grains Siba culture 5000+159 conventional etal. 1989
T RARZR KL

Gansu Provincial Institute
Dgnghuishan site, charred . charcoal/ of Cultural Relics and
Minle County, heat orai Siba culture 3770£145 . Archaeology and Northern
Gansu Province wheat grains conventional Archaeology Laboratory of

Jilin University 1998
Donghuishan site, h :

i eat grain:
Minle County, w}f;irrigms Sibaculture 42304250 It 81N/
Gansu Province & conventional
Zhaojialai site,
Wugong County, wheat straw  Keshengzhuang circa Huang Shilin
Shaanxi Province impressions culture 4400-4000 - WA 1991
(BeFE I 5K)
Zaojiaoshu site,
i charcoal i

Luoyang Clt.y' . wheat grains  Erlitou culture  3660+150 . / Cultural Relics Team of
Henan Province (7] conventional Luoyang 2002
T 18 BH 52 A 44
Haimenkou site,
Jianchuan County, £ wheat Late Preparatory Office of
Yunnan Province cars Ot Wheat  Neolithic Age - - Yunnan Museum 1958
(Z 181113110
Changguogou sitg, charcoal/ Fu Daxiong
Shannan, Tibet (7§ ~ wheat grains  Neolithic Age 3370 . g
AL 7 B ) conventional K HE 2001
Gumugou site, Lop
Nor, Xinjiang . coffin, sheepskin Wang Binghua
Uygur Autonomous wheat grains 3925-3765  and blanket/ e
Region (8% 1A conventional ERifE 1983

EE30)
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Table continued ...

Absolute  Dating material/

Age BP Method References

Sites Findings Relative date

Lanzhouwanzi
site, Balikun

County, Xinjiang charred wood and

Kygur wheat grains 3285 fur/conventional Wang Binghua et al. 1985
utonomous

Region (H73ELEH
M= MET)
Wubao Tomb,
Hami, Xinjiang

Kygur wheat grains 32602960 charcoal and so Wang Binghua 1983
utonomous

- on/conventional
Region (W% F.6%

3Ei)

It should be noted that most of these wheat remains were discovered by accident,
and there is a fair margin of doubt about the period and species that they belong to,
provoking some debate. For example, the ceramic pot in which the remains of wheat
were found unearthed at the Diaoyutai site in Bo County was initially considered to
date to the Neolithic Age, but subsequently identified as a relic of the Western Zhou
period (Yang 1963). Another example is that although there is an agreement on the age
of the remains of wheat found at the Zhaojialai site in Wugong County (Longshan
period), the determination of their species requires further research. It was reported
that the wheat remains from this site were actually found in the traces of some plant
stems present in the mud used to daub a wall (Huang 1991). However, it is difficult
enough to identify the species of fresh stems of most crops based on appearance, let
alone the impressions of stems left in such material.

The most influential and controversial of such wheat remnants discovered in the
previous century are those unearthed at the Donghuishan site in Minle County. Li Fan
was the first to research these wheat remains. Based on the wheat grains he collected at
the site in 1985 and 1986, he identified Triticum aestivum and T. compactum, and
determined that the wheat dated to 5000 years ago based on radiocarbon dating results
of bulk samples (black carbon soil) from the site carried out by the Radiocarbon
Laboratory of the Institute of Geography, Chinese Academy of Sciences (Li et al. 1989).
Since Li Fan is a well-known agronomist rather than archaeologist, his identification of
the wheat species is credible, but the methods he used to collect the samples of plant
remains and to assess their date require further confirmation by professional
archaeologists.

In 1987, a combined archaeologist team from the Gansu Institute of Archaeology
and Archaeology Department of Jilin University officially began the excavation of the
Donghuishan site. The results obtained by the team show that the site belongs to Siba

culture (Gansu Provincial Institute of Cultural Relics and Archaeology and Northern
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Archaeology Laboratory of Jilin University 1998, 131-132), an early Bronze Age culture
in the Hexi corridor dated from 3900 to 3400 BP. Therefore, the date of the
Donghuishan site determined by archaeologists based on excavation was over 1000
years later than that of the wheat remains at the site identified by Li Fan. Even more
complicated are the two radiocarbon dating results published in the appendix of the
official archaeological report. The calibrated result of the radiocarbon age of charcoal
samples with clear acquisition layer (87MDTG®) was 3770 + 145 cal. BP, determined
by the Institute of Antiquities Preservation Sciences and Techniques, State
Administration of Cultural Heritage, which was precisely in the period of Siba culture.
However, the conventional radiocarbon age of charred wheat collected from the Siba
cultural layer was 4230 +250 BP (Gansu Provincial Institute of Cultural Relics and
Archaeology and Northern Archaeology Laboratory of Jilin University 1998, 190),
obtained by the Radiocarbon Laboratory of Peking University, which seemed to be
closer to Li Pan’s assessment. These contradictory radiocarbon dating results added to
the confusion over the age of the wheat remains found at the Donghuishan site, leading
to further academic debate (Li and Mo 2004).

In 2005, a joint team consisting of Chinese and American archaeologists made a
special trip to the Donghuishan site. Using the flotation technique, more remains of
wheat and barley were discovered. Based on over 10 series of charred wheat samples
selected through flotation, the age of this newly unearthed wheat was directly dated
using accelerator mass spectrometry dating technique by the Radiocarbon Laboratory of
Peking University (Flad et al. 2010). The results indicated that most wheat samples were
from 3600-3400 BP. In recent years, new sampling and dating (Dodson et al. 2013) by
Chinese and Australian scholars have determined that the calibrated results of
radiocarbon dating age was 3829-3488 cal. BP.2 These new data irrefutably prove that the
cultural deposits and remains of wheat from the Donghuishan site are from the period of
Siba culture, and their absolute age was about 3600 BP. As a result, this archaeological

problem, which had been confusing academic circles for years, was finally solved.
3 New archaeobotanical data

Flotation is currently the most effective way to obtain ancient plant remains from
archaeological excavations. Since the beginning of this century, flotation has been
vigorously promoted and popularized, making it much easier to find ancient plant
remains in the process of excavation. It has now been used at hundreds of
archaeological sites, resulting in the discovery of a large number of charred plant

2 Ttis given as 1897-1538 cal. BC in the original report, and converted to the BP (Before Present) format, with
BP as the 1950s. For the sake of consistency, all the BC (Before Christ) years in this paper (including tables)
are converted to the BP format using this method.
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remains of great value to Chinese archaeological research (Zhao 2014, 49-55). These
plant remains also include ancient wheat, providing new evidence with which the
introduction of wheat into China can be explored (Zhao 2009).

According to incomplete statistics, there have been dozens of cases of discoveries of
early wheat remains reported or formally published this century. In contrast to the
findings from the previous century, the remains of wheat discovered in this century
have three distinctive characteristics. Firstly, instead of being found by accident, they
have been mostly acquired deliberately through flotation or filtering soil samples
collected during archaeological excavations or field investigations. Secondly, many
geologists and biologists have participated in this process, and in research on these
early wheat remains. Finally, with increasingly advanced radiocarbon dating
technology, especially improvements in the AMS dating technique, a single grain of
wheat now qualifies as a dating sample. In addition, thanks to China’s growing
economy, adequate research funds have meant that such samples can be tested by
radiocarbon laboratories at home and abroad, resulting in a stream of relatively
accurate dating data.

These early wheat remains have been acquired in two different ways. On the one
hand, some have been discovered in deposits at archaeological sites through standard
excavation. These remains usually corresponded to specific cultural layers, though
highly specific dating of them is absent in most cases. The relative age of the wheat is
basically calculated based on the cultural features of the site or on the dating of other
samples excavated from the same layers, such as charcoal, animal bones, fur and even
bulk samples. On the other hand, some have been acquired from profile sediments or
cultural deposits through environmental observation or archaeological investigation.
Although these remains may not be clearly located in archaeologically attested
cultural contexts, they mostly have reliable dating data gained from direct AMS
dating.

According to the statistics in Table 2, with the exception of those found at
Xishanping in Tianshui, early wheat remains with only relative dating were all
obtained through standard archaeological excavation. Based on their relative age
determined by cultural periodization, the earliest date from the Longshan period about
4600 to 4000 years ago, while some belong to the Erlitou culture from about 4000 to
3500 years ago. According to the statistics in Table 3, those early wheat remains with
direct dating data were obtained through both archaeological excavation and profile
sampling during investigation (Chen et al. 2015). With the exception of those from
Zhaojiazhuang in Jiaozhou, the samples tested by AMS dating all come from no earlier
than 4000 years ago. Among these two sets of statistics, Xishanping and Zhaojiazhuang

are special cases and deserve further analysis.
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Table 2 Early wheat remnants only with relative age

Acquisition .
Sites methods of Relative age Presumed Basis for the References
. absolute age BP presumed age
wheat remains
Liangchengzhen
;ie' Rizhao City, archaeological Longshan cultural features Crawford
andong : ca. 4600-4000 .
Province (111 % H excavation culture of the site et al. 2004
TR PR ER)
Jiaochangpu
site, Liaocheng archaeological Longshan cultural features Zhao Zhijun
City, Shandong 5 ca. 4600-4000 . -
Province (1L %1 excavation culture of the site BEZE 2003
RE )
Zh h
siteao\‘{g:rftalilacnitgy cultural features
Shandong archaeolo.gmal Yueshi culture  ca. 3839-3627 of 'the site and ]lrlGulyun
Province (17 excavation da;mg results lof #iHEz etal. 2010
ther materials
BRI E) ©
Ma’an site,
Zhanggqiu City, . Chen Xuexiang
Shandong arzi::‘?;fgrclal Yueshi culture  ca. 3900-3600 cultoufr:ﬁ:esail::res %% and Guo
Province (Il /R&E Junfeng 214 2009
1%
Daxinzhuang
site, Jinan City, . .
Shandong archaeolo.glcal Shang dynasty  ca. 3500-3000 cultural fea.tures Chen Xuexiang
Province (1Li 4 excavation of the site et al. 2008
HIKF )
Yuhuicun site,
Bengbu City, . cultural 'features
Anhui Province archaeologlcal Longshan ca. 4300-4140 of .the site and YinDa Fi 2013
(BB 2 excavation culture dating results of
) = other materials
Xiiinch .
Bg'lgicci?lif;e’ cultural features
Henan Province archaeolo.glcal Longshan ca. 4500-4000 of .the site and Chen Xuexiang
(CRTHIE i 4 excavation culture dating results of etal. 2010
%) i other materials
Wangchenggang cultural features .
site, Dengfeng . . . Zhao Zhijun
Ci archaeological Late Erlitou of the site and .
ity, Henan excavation culture ca. 3640-3520 dating results of and Fang Yanming
Province (71 % AN, Ji#EH] 2007
BERK)
Wadian site, cultural features Liu Chang
;uzhou Clty, archaeolo.glcal Longshan ca. 4260-4150 of .the site and X4 and Fang
enan Province excavation culture dating results of Y ing 2010
(T & N FLE) other materials anming
Baligang site,
: . Deng Zhenhua
Dengzhou C.lty, archaeoloiglcal Late Longshan ca. 4000 cultural fea?tures IR and Gao Yu
Henan Province excavation culture of the site S 2012
m

(EER AN )]
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Table continued ...
Acquisition .
Sites methods of Relative age Presumed Basis for the References
. absolute age BP presumed age
wheat remains
Xinzhai site, cultural features
ﬁmrm City, . archaeolqglcal XlZl"lEll phase of 2.3910-3830 of ‘the site and Zhao Zhijun 2011
enan Province excavation Erlitou culture dating results of
(7] B 2 T ) other materials
Erlitou site,
Yanshi City, 4 cultural features
Henan Province ~ 2rchacological - PhaseVof =, 5570 g4q)  Ofthesiteand =z, 7504 2015
(AT — excavation Erlitou culture dating results of
b o other materials
Zhouyuan site, cultural features
Fuf ij
eng ‘County, archaeological Pre-Zhou of the site and Zhéo thun/ andEXu
Shaanxi ton riod ca.3080-2870 datine results of Lianggao 1% K i
Province (ifgk ~ X@Vae perio e rgmateriam 2004
SR )
?;i:i:ﬁgncgl t51te, profile presumption of
G Y sampling in deposition rate of  Li Xiaoqiang =/
ansu Province environmental - ca. 4650 sediments of etal. 2007
(tgmﬁ AT survey profile
F -
};Ezggil él:znty cultural features
Qinghai archaeological .o culture  ca.3200-2800  Ofthesiteand o hiiun 2004
Province (%1} 1 excavation daﬁng results 1of
i other materials
IR
Table 3 Early wheat remnants with direct dating data
Acquisition Calibrated .
Sites methods of wheat  result of C14 Datn.\g Laboratory References
. materials /Method
remains dates (cal. BP)
Zhaojiazhuang site,
Jiaozhou City, archaeological . Peking Jin Guiyun
Shandong Province excavation 4500-4270  wheat grains University/ AMS el al. 2011
(L ZRIB AR 5K )
Huoshiliang site,
Jinta County, Gansu  profile sampling .
Province (H 4% on cultural layer 4085-3845  wheat grains Oxford/AMS Dodson et al. 2013
EEES)
Ganggangwa site,
Jinta County, Gansu  profile sampling . Dong Huanghui
Province (H7R43EHL  on cultural layer 3976-3709  wheat grains  Oxford/AMS HLHE etal. 2014
#LFC)
Donghuishan site,
Minle County, Gansu  profile sampling .
Province (H# 5% on cultural layer 3829-3488  wheat grains Oxford/ AMS Dodson et al. 2013
Kih)
Donghuishan site, profile sampling Peking
Minle County, Gansu on cultural layer 3573-3402  wheat grains University/ AMS Flad et al. 2010

Province
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Table continued ...

Acquisition Calibrated Datin Laborator
Sites methods of wheat  result of C14 '8 y References
. materials /method
remains dates (cal. BP)
Jinchankou site,
Datong County, archaeological . Dong Huanghui
Qinghai Province excavation 3980-3720 wheat grains Beta/ AMS etal. 2014
(R KB AT
Aigingya site,
nggch? Cou‘nty, profile sampling 3406149 wheat grains Beta/ AMS Chen et al. 2015
Qinghai Province on cultural layer

(FHlENIgEZ S )
Xiaeryamakebu site
in Dulan County,

Qinghai Province profile sampling 331669 wheat grains . Pelfmg Chen et al. 2015

(RG22 B RS on cultural layer University/ AMS

] Afi)

Shuangerdongping

site, Ledu County, profile sampling . Peking

Qinghai Province on cultural layer 325188 wheat grains University/ AMS Chen et al. 2015

(TSR R EF)

Xiaohe Tomb

Complex, Lop Nor, . - .

Xinjisng Uygl:t)lr archacological wheat/millet Peking Xinjiang Institute of
. 3640-3370 /tips of L Cultural Relics and

Autonomous excavation animals’ ears University/ AMS Archacology 2007

Region (H73E% 1M

UNTIE-=:))

Xintala site, Heshuo

County, Xinjiang profile sampling in .

Uygur Autonomous environmental 3830-3677  wheat grains  Oxford/AMS ﬁ%_h;o Ktelelmggu

Region (HTsEANATHT survey LIS etal

B A

Although the wheat remains from Xishanping in Tianshui were gained from
sediment profiles through environmental observation, the age of the wheat was based
on speculation due to the lack of direct AMS dating of the grains unearthed. According

to the original report:

Twenty samples with the thickness of 10-15 cm and weighing approximately 80 kg were
acquired from a 650-cm-thick sedimentary section. Various archaeological remains were
then extracted through filtration and flotation. Wheat was detected in the top profile of the
eight samples, with an earliest date of 4650 cal. a BP. (Li et al. 2007)

After being published, the report immediately attracted wide attention due to the
relatively early dating, and has been cited as data relating to the earliest wheat in China
in many relevant papers.

However, the question remains concerning how the date 4650 cal. a BP was obtained,
and how accurate and reliable it is. Tables in the original report offered eight radiocarbon
dating results in which the data 4650 cal. a BP was not included. The eight dated samples
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mainly consisted of charcoal (in six samples), and rice and millet grains (Setaria italica)
(one sample each), but these samples contained no wheat grains. Clearly, no AMS dating
was carried out on any unearthed wheat in this research, and thus, the date of the wheat
found at Xishanping must have been calculated based on the age of the layer from which
it was excavated. Which layer, then, was the wheat actually found in? What was the basis
of the determination of the layer’s age? The eight sets of age data in the report all
corresponded to the layer depth of the sedimentary sections, yet, other than recording
that wheat was discovered in the top eight samples. The report does not refer to the layer
depth in which it was found, making it impossible to identify the age.

The only information of reference value in the report is the relative dates in the
pollen spectrum, which was calculated based on deposition rate. The period between
the two relative dates of 4600 and 4500 corresponded to the layer depth of 200 cm,
which was roughly the position where the “top eight samples” with wheat were
unearthed. Thus, the date of the wheat remains unearthed at Xishanping was calculated
based on the depth of the sedimentary section, the dates of which were determined by
the deposition rate of the corresponding section. Clearly, due to this lack of credibility,
the relative dating obtained through this method could only serve as a reference rather
than as firm data for the earliest wheat in China.

In contrast, the wheat remains unearthed at Zhaojiazhuang in Jiaozhou were
acquired from archaeological excavation, and have provided data based on direct age
dating. According to the original report (Jin et al. 2008), Zhaojiazhuang contained sites
that included cultural deposits from the Dawenkou, Longshan and Eastern Zhou
periods. By means of the application of flotation during the archaeological excavation
in 2005, rich charred plant remains were obtained that include wheat. After analysis
using the AMS dating method at the Radiocarbon Laboratory of Peking University, the
conventional radiocarbon age of the wheat from site H339 of the Longshan period was
determined to be 3905 = 50 BP, and the calibrated result was 2500-2270 BC, that is,
4450-4220 BP. Therefore, combining both the clear archaeological cultural background
and accurate dating data, the wheat remains from Zhaojiazhuang are highly credible
and of great research value.

In summary, based on the analysis of the ages of early wheat remains unearthed
from over 30 archaeological sites listed in Table 1 to Table 3, wheat had already been
introduced into China no later than 4000 years ago, and was widely planted in northern
and southwestern China. According to the dates of the wheat remains from
Zhaojiazhuang, it is likely that wheat entered China 4500 years ago. With just this
single piece of evidence available for such a judgment for this date, final identification
will require more archaeological materials.
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4 Potential routes for the introduction of wheat

As stated above, there are more than 30 archaeological sites in China that contain wheat
remains of an early period, that is, over 3000 years ago. These sites are mainly
distributed along a belt of terrain stretching for several thousand kilometers, from the
east of Mount Tianshan in the west to the Shandong Peninsula in the east. This belt is
located at approximately 34 to 46 degrees north latitude (Figure 1). According to the
features of its ecological environment and the archaeological division of cultural
regions, it included three regions, that is, from east to west, the Haidai Region, Central

China Region and Northwest Region.
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Figure 1: The potential routes for the spread of wheat into China:

1) Northern Cultural Zone; 2) The middle and lower reaches of the Yellow River.
The dashed line indicates the Steppe Route and the dotted line indicates the Oasis
Route.

The Haidai Region refers to the areas where the Dawenkou and Haidai-Longshan
cultures of the Neolithic Age and the Yueshi culture of the Bronze Age flourished. It
basically embraces today’s Shandong Province and northern parts of Anhui Province and

Jiangsu Province (Luan 1997). Archaeological sites with early wheat remains in the
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Haidai Region include: Zhaojiazhuang in Jiaozhou, Liangchengzhen in Rizhao (Crawford
2004), Jiaochangpu in Liaocheng (Zhao 2004, 210-224), Zhaogezhuang in Yantai (Jin et al.
2010, 331-343), Ma’an in Zhanggqiu (Chen and Guo 2009, 368-371), Daxinzhuang in Jinan,
Shandong Province (Chen and Fang 2008, 47-68) and Yuhuicun in Bengbu, Anhui
Province (Yin 2013, 250-268). The importance of the wheat remains found at
Zhaojiazhuang has already been stated. The findings from Liangchengzhen, Jiaochangpu
and Yuhuicun also deserve proper attention because traces of charred wheat have been
found at all three sites although no direct dating data has been published.

The Central China Region, referring to the area of Neolithic Longshan culture and
Bronze Age Erlitou culture in Central China, is the core area for the formation of
Chinese civilization. This region generally covers today’s Henan Province and the
southern parts of Shanxi Province and Hebei Province. Archaeological sites in the
region where early wheat remains have been unearthed using flotation in recent years
include: Wangchenggang in Dengfeng (Zhao and Fang 2007), Xijincheng in Bo’ai
County (Chen et al. 2010), Wadian in Yuzhou (Liu and Fang 2010), Baligang in
Dengzhou (Deng and Gao 2012), Xinzhai in Xinmi (Zhao 2011, 1295-1313) and Erlitou
in Yanshi, Henan Province (Zhao 2015) and others (Zhao 2007, 1-11). The most
noteworthy of these are the Xijincheng, Wadian and Baligang sites because the remains
of charred wheat belonging to the Longshan culture have been excavated at these three
sites. The wheat remains found at the Wadian site were delivered to a radiocarbon
dating laboratory for dating, yet without satisfactory results. The tests indicated that
the date of the wheat was evidently later than the Longshan period, and further
analysis and verification are required.

The Northwest Region covers a vast territory of complex geographical units,
involving the upper region of the Yellow River, the Hexi Corridor and most of Xinjiang.
Wheat remains from an early period found in this region have been obtained mainly
through environmental and archaeological investigation, and most of them have direct
dating data. Sites in which these wheat remains have been unearthed are mainly
distributed across three areas, that is, the eastern part of Qinghai Province, the Hexi
Corridor in Gansu Province and the eastern part of Xinjiang; their chronology falls
between 4000 to 3500 years ago. Important sites here include Jinchankou in Datong
County, Qinghai Province (Dong et al. 2014), Huoshiliang (Dodson et al. 2013) and
Ganggangwa (Cultural Relics Team of Luoyang 2002) in Jinta County, Gansu Province.
The direct dating data for the charred wheat remains found at these three sites reaches
or approaches 4000 BP, the earliest absolute chronological data obtained so far, besides
Zhaojiazhuang in Shandong Province.

Wheat was introduced to China from West Asia through Central Asia. Therefore,
the Northwest Region seems to be most closely related to the route along which wheat
came to China. Correspondingly, in historical times, especially after the Qin and Han
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dynasties, the major channel of cultural exchanges between East and West was the
so-called Silk Road, the Hexi Corridor being a key section of this route. In addition, the
Northwest Region is where early wheat remains have been most commonly found,
which easily leads to the conclusion that wheat was brought to China by that route.
Thus, wheat spread from Central Asia, crossed the oasis routes along the northern and
southern sides of Tarim Basin in Xinjiang, passed down the Hexi Corridor and
Guanzhong Plain to the Central China Region, and finally arrived in the Haidai Region.

However, the distribution of archaeological sites in which early wheat remains
around 4000 years old have been unearthed does not show a west-to-east spreading
pattern, since they have been found in all the three regions —the Northwest Region,
Central China Region and the Haidai Region. Moreover, the earliest wheat remains of
highest reliability found so far were unearthed at the Zhaojiazhuang site, Shandong
Province, right at the eastern end of this belt of terrain, the Shandong Peninsula.
Therefore, whether wheat simply followed the route of the Silk Road to China from the
west requires rethinking.

In fact, the Silk Road was not the only channel for exchanges between the cultures of
the East and West in ancient times. There were other routes, at different times, such as
the Maritime Silk Road, the Southern Silk Road and the Eurasian Steppe Route. This
last is an ancient route that stretches along the Eurasian Steppe, linking East and West.
The channel extends from the western part of the Greater Khingan Mountains in
Northeast Asia to the Carpathian Mountains in Central Europe, passing through the
Mongolian Plateau, South Siberia, Central Asia and the northern part of Western Asia
to Central Europe. This Eurasian Steppe Route, the main part of which is vast, flat
prairie presenting no difficulties in overcoming natural barriers, serves as a natural
corridor linking the cultures of East and West.

As mentioned earlier, wheat reached Central Asia about 7000 years ago and
continued spreading eastwards to East Asia, including China. Therefore, the starting
point for this propagation of wheat should be Central Asia. The region that connects to
Central Asia is the eastern part of the Eurasian Steppe, including South Siberia, the
Sayan-Altai-Tianshan Region and the Mongolian Plateau. Archaeological discoveries
have verified that by 5600 to 3400 years ago, several early cultures of the Bronze Age
were widely distributed across the eastern part of Eurasian Steppe, such as the
Afanasevo, Okunyev, Chemurchek, Seima-Turbino and Andronovo cultures (Lin 2014,
14-49). These Bronze Age cultures scattered over the vast steppes may not have been
successive, yet they share common cultural features, such as bronze accessories with
animal designs and bronze daggers, and a mixed type of economic production and
lifestyle combining animal husbandry and farming. This shows that these early bronze
cultures interacted closely, making possible cultural exchanges on the Eurasian Steppe
and ensuring smooth communication between cultures of East and West.
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Table 4 List of archaeological cultures in the Central Asian Steppe

South Siberia Sayan-Altai Altai-Tianshan
Afanasevo culture, Afanasevo culture, Afanasevo culture,
¢. 3600-2500 BC ¢. 3600-2500 BC ¢. 3600-2500 BC
Okunyev culture, Chemurchek culture, Chemurchek culture,
¢. 2100-1800 BC c. 2500-2100 BC c. 2500-2100 BC
Seima-Turbino culture, Seima-Turbino culture, Okunev culture,
¢. 1800-1700 BC c. 2200-1700 BC c. 2100-1800 BC

Seima-Turbino culture,
c. 1800-1700 BC
Andronovo culture, Andronovo culture, Andronovo culture,
c. 1600-1400 BC c. 1600-1400 BC c. 1600-1400 BC

During about the same period, namely 5000 to 3000 years ago, in northern China to
the south and north of the Yanshan Mountains, archaeology has revealed a special
complex of cultures (Su and Yin 1981) known as the Northern Cultural Zone (Yang 2004)
or Northern Zone (Watson 1971). The scope of this zone varies at different times, but
basically it is a strip from northeast to southwest around the route where the Great
Wall now runs, including the south and north of the Yanshan Mountains, the north of
Shanxi Province, the southern part of Inner Mongolia, the north of Shaanxi Province
and the Hetao area. What is noteworthy is that the Northern Cultural Zone falls exactly
at the ecologically sensitive zone, called ecotone, of the transition from the semi-arid
zone to arid zone in northern China. This zone is suitable for both agriculture and
animal husbandry. In other words, the Northern Cultural Zone in archaeology
coincides with the ecotone between agriculture and animal husbandry.

The Northern Cultural Zone is sandwiched in between the Bronze Age cultures on
the steppes and the agricultural civilization around the middle and lower reaches of the
Yellow River. Thus, the zone, apart from the cultural features peculiar to it, such as
large earthen pots with snake design (west) and pottery with decorative patterns of the
Chinese character “zhi” () (east), also possessed characteristics of early Bronze Age
cultures on the steppes, such as bronze daggers, bronze accessories with animal designs
and horn-shaped eared cups, as well as features of ancient cultures around the middle
and lower reaches of the Yellow River, such as painted and corded pottery.

Lin Yun notes that many typical bronze wares of the early Bronze Age cultures on
the Eurasian Steppe first arrived in the Northern Cultural Zone in China, and then
spread to Central China. For example, bronze daggers, tube-holed axes and
bow-shaped tools, artifacts typical of the northern Bronze Age cultures, unearthed from
Shang dynasty sites, can be traced back to the Bronze Age cultures on the Eurasian
Steppe (Lin 1987). Hence, it can be seen that the Northern Cultural Zone played an
important role as a medium for cultural communications between the early Bronze Age
cultures on the Eurasian Steppe and ancient cultures in the region of the middle and
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lower reaches of the Yellow River.

In summary, the most likely way that wheat spread to China is the Eurasian Steppe
route: about 7000 years ago, wheat was brought to Central Asia from West Asia and
spread gradually eastwards, becoming the staple crop of early agricultural production
in river valleys in Central Asia. Around 5000 years ago, wheat cultivation was adopted
by the early Bronze Age cultures in the east of the Eurasian Steppe, which were
characterized by a mixed production pattern of animal husbandry and farming, with
wheat as one of the crop varieties. Due to frequent contact between these early cultures
on the steppe, wheat quickly spread eastwards, through the Sayan-Altai-Tianshan
Region to the Mongolian Plateau, where it was adopted by the Northern Cultural Zone
in the south of the plateau. Since the connection between the Northern Cultural Zone
and ancient cultures around the middle and lower reaches of the Yellow River is
longitudinal, the direction of the spread of wheat took a turn south, and reached the
middle and lower reaches of the Yellow River along multiple river valleys, such as
those of the Luan River, Sanggan River/Yongding River and Yellow River on both
sides of the Hetao area. It is significant to note that this route is driven by cultural
factors rather than population migration.

Early cultures of the East and West communicated in a variety of ways, and the
routes along which wheat travelled to China were not limited to the Eurasian Steppe
Route. As mentioned early, wheat remains around 4000 years old were found at
several sites near the Hexi Corridor, Gansu Province, such as the Huoshiliang site and
Ganggangwa site in Jinta County, which means early wheat appeared in the
Northwest Region at the same time as it did in the middle and lower reaches of the
Yellow River. This leads to another possibility, that wheat followed different routes to
the Northwest Region and the middle and lower reaches of the Yellow River. Early
wheat could have reached the Northwest Region through the Oasis Route: it left
Central Asia, crossed Pamir to the Tarim Basin, followed the oasis routes on the
northern and southern extremes of the Taklimakan Desert, and passed down the Hexi
Corridor to the Loess Plateau. This Oasis Route is basically the same as the famous
Silk Road of later history.

5 Conclusion

Since the beginning of this century, with the application of the flotation technique,
extremely rich ancient plant remains, including substantial samples of wheat,
have been found in China. According to statistics, there are over 30 archaeological
sites where early wheat remains dating from more than 3000 years ago have been
discovered. The application of AMS dating on such unearthed wheat grains has
provided relatively reliable data to explore the time when wheat entered China.
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Following comprehensive analysis of excavated early wheat remains, the
conclusion is that wheat had already been introduced into China no later than
4000 years ago.

Wheat entered China by more than one route. Analysis of the distribution of
archaeological sites where early wheat remains have been found indicates that early
wheat in the middle and lower reaches of the Yellow River and in Northwest Region
may have been introduced by two different routes: the Eurasia Steppe Route and Oasis
Route. As for the former, from Central Asia, wheat entered the early Bronze Age
Cultural Zone in the eastern Eurasia Steppe. With the close connection among Bronze
Age cultures on the grassland, early wheat moved eastward and was adopted in the
Northern Cultural Zone in China after being introduced into the Mongolian Plateau.
Finally, wheat was spread into the middle and lower reaches of the Yellow River along
river valleys. As for the Oasis Route, from Central Asia, wheat crossed the Pamir
Mountains and entered the Tarim Basin. From there it passed along the oases on the
northern and southern extremes of the Taklimakan Desert, finally reaching the Loess
Plateau through the Hexi Corridor.

These spreading routes and means are only hypothetical, as archaeological
materials are still insufficient to be absolutely conclusive. Early wheat remains have not
yet been discovered in the Northern Cultural Zone in China or the eastern foot of the
Pamir Mountains, something that requires further great efforts in archaeology,
especially in archaeobotany.
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