ORIGIN OF RICE PADDY CULTIVATION AT THE HEMUDU SITE

ZHAO, Xiaobo, Hemudu Site Museum, Hemudu Town, Yuyao City, Zhejiang Province, PR China 315414

 (Agricultural Archaeology 1998(1): 131-137. Scanned by K. Sui; form. by G. Leir; ed. by B. Gordon & Elaine Wong)

1. Brief description of Hemudu site location


In the early 1980’s, the Zhejiang Province Archaeological Institute, together with related county and city cultural departments, investigated regional dissemination of Hemudu culture, finding ca. 30 later period first stage sites, supplemented later by ten. Most are in the hills and island chain on the 200-km ancient shoreline from Xiaoshan S of Hangzhou Bay to Ningbo; e.g.s, Cixi City Tonjia Gully site; 2nd period Yayou City Cishan & Niutoushan’s Dongjia in Yin County; 18 3rd period sites including Cihu in Ningbo City and 24 4th period sites (Table 1). Half are along a river in a 10 x 20 km N-S area near Hemudu (Table 1), with Wongqilon and Xiangjiashan sites 500 m away. The latter has dwellings, sacrificial altar and ash urn burials, while Wongqilon with its perforated stone axe and potsherds was a kiln or extended activity area. As both represent the same hamlet, it is certain there are more near Hemudu, their population approaching that of historic villages. The Archaeological Institute recently excavated Cishan, Cihu and Xiangjiashan, finding pots and tools very like Hemudu levels, a likeness also at Xiangjiashan and Tashan sites and a site behind Mingshan at Fenghua with bowl-like and ring-handled flat-bottomed tripod cauldrons. (1) A pig-blood red inner paint on a tall Tashan site decanter is very bright, but it was gruelling distinguishing household tools in sites near Hemudu because they are not as plentiful and colourful as Hemudu, but we can say the >20 sites are ancestrally close enough to be the same clan. Hemudu was the epicentre but grew into a group of sites.

Table 1. Period Sites
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2. Rice agricultural material in Cihu, Xiangjiashan and Cishan sites 


Cihu, in Cicheng Town’s NW suburbs in Ningbo City’s Jiagbei district, is 1.5 km from Xiaoyong Railway Station. It is 16 km E of Ningbo center and 8 km SW of Hemudu. The province and Ningbo City Archaeological Institute excavated 289 of its 2,000 sq. m in 1988, finding several hundred stone, bone and clay tools, plus a few plant samples like wild jujube and rough rice. It has 2.1-m thick upper and lower levels, the latter with 3 wood plows, a wood hoe & several digging sticks, C14 dating 6,700 years and corresponding to Hemudu 3rd stage.(2)


 Xiangjiashan is at the S foot of Xiangjiashan Mountain in Jinwumiao Village, Hemudu Town, Yayou City, and 1.5 km W of Hemudu site. Ningbo’s urban district is 16 km E, Yao River 500 m S and Xiaoyong Railway’s Yejia Station 3 km N. The centre of its 15,000 sq. m was disturbed by soil removal by a local brickyard. The Archaeological Institute & Hemudu Museum excavated 500-sq. m N-S in 1994. A red oxidized soil sacrificial altar with ash urn burial on its gentle N slope and S paddy fields suggest a bog near the edge of a village. Its 2 m thick levels have geometric, striped potsherds, while some Liangzhu culture artifacts were subsurface. The Hemudu level at its base has 150 bone, stone, wood and clay artifacts; acorn, wild jujube and water chestnut remains, and zoological and botanical specimens including rough rice and wood plow. Its C14 date of 5457(89 years (tree-ring adj. to 6196-5941) corresponds to Hemudu period 3. (3) 


Cishan, on a gentle slope SE of Cishan, Huixin Village, Zhangting Town, Yuyao City, is 30 km E of Ningbo City, 16 km W of Yayou City and 10 km SE of Hemudu. It is 200 m S of Xiaoyong Railway and 3 km SE of Zhangting Station and crossed by the Ningbo-Yuyao highway. Its 50,000 sq. m of 3 m thick levels have Hemudu, Liangzhu, Zhou and Xiang striped ceramics. Aided by Hemudu Museum, the Zhejiang Archaeology Research Institute and Xiamen University Historic Archaeology Department excavated 350 sq m.at the mountain-paddy interface S of the highway from Oct. 1996, to January 1997, finding 1,000 small flint tools and one of ground stone, plus tooth and wood articles and pottery. A large wood balustrade type structure had beams, crossbeam support and some mortise & tenon timber, plus carbonised rough & husked rice, rice stalk & leaf, bottle gourd, acorn & water chestnut (4). Farm tools are 1 wood and 2 bone plows and crane-beak hoe. Initial inspection infers most sites are early or 6,500 year-old Hemudu period 2. 


 The above 3 sites postdate Hemudu period 1, but their rough rice, bone or wood plow, stake and mortise & tenon correspond to Hemudu levels. As stone tool structure and style resemble Hemudu, they are not merely alike in natural environment, but common cultural appearance, and were profoundly influenced by Hemudu resulting from its expansion, which involved close interacting production and daily life - including primitive religion and art.


 3. Several views on primitive agriculture at Hemudu group sites


1. Hemudu and other Yao Plain sites, on marine strata 2-3 m deep and dating 8-9,000 years, were on the shores of a triangular lake between Jianting, Erluo City and Hemudu (5). Not just Hemudu, but also Cihu, Xiangjiashan and Cishan sites faced the lake with mountains behind. Qing Dynasty Qian Long period annals of Yuyao County record many lakes in N Yao Plain: Yuchao, Xianlin, Wonghu and Cihu, providing lake and hill food resources, plus an ideal paddy environment. 7,000 year-old Hemudu period 1 farmers had already begun si plow agriculture. Zhejiang Province Museum’s Yu thinks "Hemudu people knew to burn weeds during drought. After rainy season water accumulated on the land, grass was hoed under and left to rot in the saturated soil. Farmers let water buffalo trample the soil, creating plots of arable land. A bone si plow turned and crumbled the soil for growing paddy rice”(6). Yu’s idea is very plausible, though the si plow was not the only plow, and that farmers may not have achieved this level of knowledge. They knew that paddy rice needs water but too much may drown it. As >6000 year-old paddies at Caoshan, Wu County, Jiangsu, and Chengtoushan, Lixian County, Hunan, have drainage ditches and a 2-m deep reservoirs (7), farmers understood basic irrigation. As specialists extrapolated nearby secondary paddies, Chinese and Japanese archaeologists and agricultural historians looked for them in winter, 1994, selecting a 40,000 sq. m area near the second excavation. 3 m subsurface rice phytoliths (8) infer paddies extended broadly 100 m away in Hemudu periods 1 & 2. Site distribution shows Early Hemudu mature si plow agriculture expanded to the N Yao and W Yin Plains, important proof of grouped sites and their growth as guaranteed food sources. 


2. After Hemudu period 1, Yao Plain suffered many floods and climate change, creating and expanding lakes, repeating the change from swamp to lake and vice versa. Stratigraphy and ancient vegetation show two clear changes: a). Early Hemudu period 2 (6000-6500 years ago), when aquatic pollen fell from 58% to 5%, while drought-resistant herbs like wormwood rose from 0.8-3.1% to 4.2-7.8%; b). period 4 (5500-5000 years), when aquatics fell. A 20-40 cm thick charcoal layer in period 4 level infers a pre-existing massive freshwater lake (9). As lengthy flood and climatic variation brought heavy hardship, some think flood made people retreat N from the plain to Simingshan. But excavated material around Hemudu suggest farmers did not retreat, but expanded N to coastal hills. Their skill with the si plow allowed paddies on a small piece of lakeshore, overcoming repeated food deficiencies of alternating swamp and lake. Stratigraphy shows a period 1 level thickness of 50 cm on 8m thick mud, then a 10 cm thick cultural level, and then a 60 cm thick grey-green sticky clay on a 10 cm charcoal level on a sterile substrate (10). As repeated flood failed to evict farmers, they bonded with the land, something difficult to imagine without the developed si plow.


3. Ancient survival in a hostile environment with natural disasters brought enormous difficulties, especially when farmland was flooded and needed repair, hindering future growth and the reason why sites persisted 2,000 years at the si plow stage in Hemudu period 1. But minor growth occurred in outlying areas, as seen in different farm tools. All three type sites have the wood plow, but differ in size and construction from Hemudu, where the plow is bigger, trapezoidal and rectangular; e.g.s, Xiangjiashan’s T202: 1131x16.5 cm vertical-handled rake or weeder like those used later to flatten paddies; Cishan’s crane-beak hoe and Cihu’s wood hoe. Hemudu’s stone adze with wood & horn handle used on lumber possibly inspired creation of wood hoes, which were more efficient than bone ones. Wonqilong and Miaohu sites simultaneously revealed a perforated stone adze of the type appearing in Hemudu period 4 which shows primitive farming was now deep plowing. While previous research shows seed broadcast, Cihu’s many 1 m digging sticks with sharp ends for seeding shows agricultural growth, an advantage in grain production and field management. 


4. Cishan has a 186 x 30 x 6.5cm hooked wood cow-nose-shaped perforated tool for levelling paddy fields. It has a slightly concave centre, patterned adzing and smooth underside from use. With pointed partial base, its hooked 24 x 1.5 cm thicker slightly uplifted fore-end has a 4 cm jutting section for finger-sized rope. Resembling a dugout canoe, this tool also exists in Tunghiang’s Luojia sites, but is longer and half as wide. Some think it a fertilizer applying board, others for easy towing while bog fishing and hunting or for piling rice ears at harvest. (11) The second thick rectangular tool is 105 x 28-x 18.5 cm, with 15-33 cm central lines from crown to centre, plus a 2.2 x 18 cm groove. Its 18 x 4 x 12 cm bridge can pass a thumb-sized rope. Unless friction was too much, its smooth belly sided by straight neat walls may not have been dragged, but I think it was used for flattening fields before tractors, when farmers dragged logs or wood rectangular frames. This method persists in small paddy fields; e.g., Indonesia's Toraja use a long plank with one end slightly raised. (12) Hemudu farmers dragged the cow-nose-shape tool on “water weeded" paddies, burying weeds and enhancing rice growth, its use coinciding with field size. Extrapolating slowly expanding paddies under quite stable environments, hooked wood transporting vessels simultaneously appeared.


In sum, Early Hemudu si plow agriculture stabilized food resources, ensuring population growth. As Hemudu was surrounded on 3 sides by water and sheltered by mountain on its S side, growth concentrated on two sides of the lake. After Hemudu period 1, climate worsened with repeated torrential flooding, but farmers tenaciously survived with their si plow. Over many years, new tools and technology contributed significantly to primitive culture in Zhejiang.
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Table 1. Hemudu Cultural Sites List
No
Site
Location
Time
Reference

1
Tonjia Gully
Tongjia Gully, Cixi City
(1)(2)
Ningbo City Archaeological Survey

2
Le’an Lake
Area behind Yunlou Village gate, Yuyao City
(4)
Stage 1, Prov. Arch. Inst. (Acad. exch.) 1980

3
Tongsan 
Shuanghe Village, Yuyao City
(4)
Initial Ningbo coast culture research

4
Cishan 
Huixun Village, Zhangting Town, Yuyao City
(2)(3)
SE Culture 1990 (5th issue)

5
Kengshaglong 
Xiaqita Village, Ting Town, Yuyao City
(3)(4)


6
Fujia 
Fujia, Lubu Town, Yuyao City
(4)


7
Zhixi Gully 
Zhixi Gully, Lubu Town, Yuyao City (4)



8
Zhangjie 
Zhangjie Village, Hemudu Town, Yuyao City (4)



9
Tianwu 
Fangjia Village, Hemudu Town, Yuyao City (3) (4)



10
Yunshan 
Yunshan Village, Sanqishi Town, Yuyao City

(4)
general survey of cultural features

11
Xiazhuang 
Bailuopu Village, Hemudu Town, Yuyao City
(3)


12
Zhoujiahuitou 
Langshuqiao Village, Hemudu Town, Yuyao City
(3)


13
Wujia Gully 
Wujia Gully, Yuyao Town, Yuyao City
(3)(4)


14
Cai Family 
Cai Family, Hemudu Town, Yuyao City
(4)


15
Bazi Bridge 
Bazi Bridge, Jiangbei District, Ningbo City
(3)(4)
Archaeology 1979(6)

16
Chenjiao 
Chenjiao, Yin County
(3)(4)
Yin County archaeological survey

17
Tongjiatiao 
Tongjiatiao Village, Miaoshan Town, Gen County
(2) (3)
Cultural Features 128

18
Baiquan 
Baiquan Village, Dinghai, Zhoushan City
(3)(4)
Archaeology 1983(1)

19
Niutoushan 
Chengguan, Shangyu City
(2)(3)


20
Wuxing 
Wuxing village, Miao Mtn. Ningbo City
(3)
Cultural Features 128 

21
Hung Miao Mtn. 
Ximenwai, Chengguan, Xiangshan County
(3)(4)
general survey of cultural features

22
Qianxi Lake 
Guoxiang Bridge, Xiaodong Town, Yuyao City
(4)


23
Bingbasi 
Anshang Bridge, Yuyao Town, Yuyao City
(4)
Yuyao City archaeological survey

24
Huangjia Mtn 
Tonghu Village, Yuyao Town, Yuyao City
(4)
 

25
Jungjia Mtn. 
Hutianwan Village, Zhangting Town, Yuyao City
(3)


26
Xinzhoujia 
Siqianwang, Zhangting Town, Yuyao City
(6)


27
Wang Family 
Qianjiacao, Hemudu, Yuyao City
(4)


28
Xiangshan Buddha Chapel 
Lijia Village, Hemudu, Yuyao City
(4)


29
Cheji No1 Middle School 
Cheji No.1 Middle School, Hemudu, Yuyao City
(4)


30
Xiangjiashan 
Wangqilong, Hemudu, Yuyao City
(4)


31
Tangjiadun 
Maxiang, Dinghai, Zhoushan City
(4)
Archaeology 1983(1)

32
Sunjia Mtn 
Taiping Township, Dai Mtn, Zhoushan City
(4)


33
Cihu 
Cicheng Town, Ningbo City
(3)


34
Miao Mtn. 
Miao Mtn. Ningbo City
(3)


35
Mingshanhou 
Mingshanhou, Nandu Village, Fenghua City
(3)


36
Ta Mtn. 
Chengguan, Xiangcheng County
(3)


37
Xiaodongmen 
Cicheng Town, Ningbo City
(3)


38
Goutou Mtn. 
Ye Gully Village, Lianghui Town, Yuyao City
(4)


39
Xizhu Mtn. 
Shengyan, Yuyao Town, Yuyao City
(4)
Yuyao City Artefact Management Office

40
Dai Family 
Doumen, Mazhu Town, Yuyao City
(4)
General survey material 

41
Dazhai Highland 
Xiaozhai Village, Linshan Town, Yuyao City
(4)
General survey material 

42
Kuahu Bridge 
Xiang Lake, Xiang Town, Xiaoshan City
(4)
Lin Huadong Hemudu Culture 1st research

43
Ma’an 
Shiqiao Village, Ma’an township, Shaoxing
(4)


44
Xianren Mtn. 
Lujiangxia Village, Ma’an Township, Shaoxing
(4)


45
Shangdu Mtn. 
Shangdushan Village, Puyi Town, Cheng County
(4)


46
Wuxing village 
Wuxing Village, Jiatang Township, Shangyu City
(4)


