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Fig.1 The location of Longqiuzhuang site
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Photo, 1 Plant opals from motor cells of rice
detected from 4th~8th (1~5) soil
layers in Longqiuzhuang site
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Table 1. Amount of rice plant opals from motor cells detected from soil
layers in Longqiuzhuang site and rice production estimated
L Je Tlghtc VD7 T b - A= Lk A4 F D/ pEReproduction (t/a - cm)
Soil layer Number of plant opals “1g soil #WE Dry matter #% Grain

4 70800 3.65 1.01

5 31800 1.64

6 20700 1.07 :

7 13000 0.67 0.19

8 4000 0.20 0.06

9V 0 0 0
DS 9 R 3R T b, The 9th layer was identified as “virgin soil” which did not contain any remains or

artifacts.
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Fig.2 Rice production estimated from the amount of plant opals of motor cells
detected from soil layers in Longqiuzhuang site
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Fig.3 Distribution of discriminant scores (Z4) based on the shape of

plant opals from Longqgiuzhuang site as compired with those of
silica bodies from Asian native rice
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Table 2. Morphological characters and discriminating score (Z4) of rice plant
opals from motor cells detected from soil layers in Longqiuzhuang site

(B fitle VL ft & HL i f LL JEZAR AR 2 ) A
Soil layer (pm) (pm) (pm) b/ a 749
4 43.28bB ¥ 34.43d C 30.12a 0.94a 2.64
5 41.43bB 33.14cdBC 30.16a 0.96a 2.06
6 41.41bB 32.31bcABC 30.36a 0.97a 2.2%
7 38.13aA 31.03abAB 30.04a 0.92a 1.7
8 36.55aA 29.69a A 29.43a 0.97a 0.52
LSD 2.62 1.90 1.20 0.08
LSD o 3.73 2.71 1.7 0.12

=0.4947VL—0.2994HL +0.1357L.1L —3.8154b "a—8.9567
(Z4< 0, indica ; 7Z4= 0, japonica)
(VL @ #tf Vertical length, HL : i [& Horizontal length, LL : {lj}% Lateral length, b a : JF£k{f % Shape

coifficient)
D[AIA) T S AN & RT3 5 % & 1 %D /RHETHATIEZEDH 5 2 L %53, Different small and capital letters in

the same culum mean s1gmf1cantly different at 5% and level, respectively.
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Fig.4 Change of discriminant scores (Z4) based on the morphological
characters of plant opals from soil layers in Longqiuzhuang site
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Fig.5 Changes of mean values of the morphological characters of plant opals from soil
layers in Longqgiuzhuang site
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Fig.6 Change of the coefficient of variation for the morphological characters of plant
opals from soil layers in Longqiuzhuang site
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Fig. 7 Distribution of the four morphological characters of plant opals from Longqiuzhuang site and

silica bodies from motor cells of native keng rice from Taihu valley, China
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Table 3, Comparisons of the morphological characters between plant opals from Longgiuzhuang site and motor
cell silica bodies from native hisien an keng rice of Taihu valley, China and plant opals from Caosieshan site

i H ltem it s VL fi e HL ik LL ZKAR 2 LIRS
(m) (pem) (m) b/ a z4Y

] A I ok A Sk RURTE ) B g (A
Silica bodies from native hsien of 35.37aA? 31.98aA 24.51aA 0.97bB —1.41
Taihu valley, China

e A I Sk A1 SR ) B (A
Silica bodies from native keng of 37.55bB 33.19bB 27.29bB 0.81aA 0.30
Taihu valley, China

BEELA D7 T b - A=

Plant opals from Longqiuzhuang site Ah1Gnts B2.Laabts 20t apal L
SEEGEIF D 75 > b - A ov— L
HAEHREIAY5 2 - - o749l 41 54¢C 32.93abA 29.42¢C 0.95bB 2.11
Plant opals from Caoxieshan site

LSD o 1.23 1.01 1.31 0.04

LSD o 1.62 1.33 1.74 0.06

D 74=0.4947VL—0.2994HL+0.1357LL —3.8154b "a—8.9567
(Z4< 0, indica ; Z4= 0, japonica)
(VL @ #tf Vertical length, HL : R} Horizontal length, LL : {ll & Lateral length, ba : 24k 4% % Shape
coifficient)
DIl THE ) N e RICTE 5 % & 1 %D RAETHAT 2 5 2 & &3, Different small and capital letters in
the same culum mean significantly different at 5% and level, respectively.
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Table 4, Production (ta - cm) of dry metter of some Gramineae plants estimated from the
amount of motor cell plant opals detected from soil layers in Longqiuzhuang site

@ A F FEHii¥h Gramineae plant
i-’u
Soil layer 3 3 Reed % 4 Bamboo t x Barnyard millet 2 Z % Eulalia

4 1.23 0.34 2.16 1.10
5 1.30 0.18 4.56 0.70
6 1.10 0.15 3.89 0.99
7 151 0 0 0.54
8 0 0 0 0
9 0 0 0 0

L5 EALHEIE A LI S BIN S L2 BT T > b« A — L S TR

Table5, Amount of different types of plant opals detected from soil layers in Longqiuzhuang site

1 77 v b A= LN Type of plant opal
Soil layer g G 5t m o B oo 20l o G
4 554 25 1 11 157 116 243 1116
5 196 it 21 6 51 48 142 475
6 306 14 14 5 49 45 164 597
7 261 2 11 4 15 41 71 406
8 24 0 11 0 0 6 14 56
9 3 0 0 0 0 0 5 8
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Longqiuzhuang site is a site date form New Neolithic Age (B.P.7000) Located in
Gaoyou city (N32° 50" ), Jiangsu Province, China. It is an oldest site in the Jianghuai plain
found upto date. The site was found in the beginning of the 1970s and excavated for four
times during 1993-1995. It was found that there were eight soil layers excluding the “virgin
soil” which did not contain any remains or artifacts. The 4th to 8th layers were indentified
as belonging to the New Neolithic Age (B.P.7000-5500). This paper reported on the results
of plant opal analysis on soil samples collected from the New Neolithic cultural layers of
the site in 1995, and discussed the beginning and the development of the rice cultivation and
its paleoenvironment around the site.

The quantitative analysis of plant opal detected large amounts of rice plant opals in all
the cultural layers, and the amount of rice plant opals increased gradually with the
advancing of times, the rice production of the 4th layer estimated from the amount of rice
plant opals was especially high, reaching nearly 18 times of that of the 8th layer.

It was supposed that the rice cultivation near Longgiuzhuang site was begun in B.P.7000
and continued for 1500 years to B.P.5500. Also, from the quantity and the increase speed of
the rice production in each soil layer, rice cultivation at the site was supposed to have a
quite long primitive cultivation period and arrived at the early stage step of cultivated rice
finally at the time of B.P.5500. The morphological analysis of plant opal suggested that the
rice grown at the site was mainly japonica. The plant opals from the site was larger in b."a

as well as in vertical length and lateral length, compared with the motor cell silica bodies



of Chinese native keng (correspond to japonica) rice from Taihu valley, and more like those
from Majiabang period (B.P.6000) in Caoxieshan site. These results suggested a great sig-
nificance for the research on the origin and spread of rice cultivation in the eastern area of

Jianghuai plain even in China.



