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cultural remains dated from late Longshan to Zhou Dynasty. In this site, three city wall ruins
of different sizes were recovered belonging to the periods of Xinzhai, Erlitou and Dongzhou
respectively. For its crucial geographic location and time range, the Dongzhao Site plays an
important role in studies of the development of civilization and state origins in central China
between 2500-1500BC. In this paper, abundant carbonized plant remains belonging to Xinzhai,
Erlitou and Erligang periods were analyzed which included charred wood pieces, nut shells
and plant seeds. The statistical results show that crop seeds dominated these carbonized plant
remains, which included foxtail millet (Setaria italica), broomcorn millet (Panicum miliaceum),
rice (Oryza sativa), wheat (Triticum aestivum) and soybean (Glycine). In addition, Foxtail,
Tares, Crabgrasses and some other weed seeds were also recovered in the Dongzhao Site. The
research results indicate that dry farming of foxtail millet and broomcorn millet is the dominant
agricultural pattern in the Dongzhao Site during the entire period from the late Longshan to the
East Zhou Dynasty. It is worth noting that past populations in Dongzhao began to cultivate rice,
wheat and soybean from the Erlitou period, indicating the formation of a new agricultural pattern
with many different crops. Furthermore, analysis of the proportional presence of all crops and
related weed seeds also shows that continuous progress was made in agricultural development
and field management techniques in the Dongzhao Site. All of these findings have great
significance for understanding the development of Chinese civilization and state origin between
2500BC to 1500 BC in central China.

Key words: Dongzhao Site; Flotation; Xinzhai period; Erligang Period; Plant remains; Evolution
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Fig.1 Geographic position of Dongzhao and other related sites
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Tab.1 Soil samples from different units of the Dongzhao Site

S04k 1Y) Phase JRYG Pit 9% Moat KI Well K4 Ditch 4 it Overall
BrEEH 34 3 37
THEIH 133 7 8 16 164
L 34 3 37
[EYSEE 2 2
il 203 10 11 16 240

2.2 FRESH

FRER N K AR VE AT IR E , FH 80 H 23 FEFT CIf 9 FLA% 0.2 mum) KU VEFE i,
20 o FETCER I FE A B TR AR RE Al AE P B R BOR R 22 A ) 2 iy S i = A T
PRk 5 %@ b, Bk, 42 BF A 0.3mm, 0.85mm A 2mm = FfAS A 7L (¥ W4 G X6 4
TR HEAT 43308, 23 JE P REAR R T 0. 3mm B RAAE i, FEAARL A BE N REAT 7038 5 e,
G RER AR S AN R R SR A A O BCRE . 0 TREAR/N T 0.3mm FOFE S, RDLARRLN,
BREMERR, 2 5 MREARRIR A AL, ASORN AT 00T AP RS
(125 5 1= B T S P [ R B AR A R 25 7 SR AR DAL B AR AL AL Tl
THRALL B AR SR A A Ay P i 1 AT
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AR B 240 47 V708 EFE T U AT 237 4 PR I A ORI Bl 1 22726 K (3R
3, PRI LR LR F T 19 k. 2%, XY R TR AR SE (Seraria
italica)~ & (Panicum miliaceum) JK¥5 (Oryza sativa). K5. (Glycine max ) R0 /N3 (Triticum
aestivum) TIARAEYIRWFFRIILTE 16960 Fi, 2545 H T AEYIRh -7 20K 75%. HoAhn] % E fE
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Tab.2 Counts of charcoal debris from different units

4k 1Y) Phase 4% Moat JK I Well Wik Pit M3t Ditch Mt Total
s 0.03g 5.92¢ 5.95¢
sk 9.06g 3.36g 4.13g 69.73g 86.28g
CHE 1.23g 13.66g 14.89¢g
i 0.73g 0.73g
At 9.09g 459 4.13g 90.04¢ 107.85¢
* 3 FHL LTEYFFHRERITR
Tab.3 Counts of different seeds at every period
By Xinzhai B3] Erlitou - HL 54 39] Erligan, # Western Zhou i
HLYIFHIR Plant species ﬁﬁpfriod Ei:er)iqod EI—Jpjiod o e Dynasty Tnotjl
3¢ (Setaria italica) 2325 10303 1543 88 14259
%% (Panicum miliaceum) 175 1798 239 6 2218
JK¥& (Oryza sativa) 31 3 34
K& (Glycine max) 176 158 5 339
Wil NAE (Triticum aestivum) 7 103 110
Ji 25 )E (Setaria) 457 2871 471 27 3826
I, fi# (Digitaria sanguinalis) 48 265 15 328
)& (Echinochloa) 12 142 18 1 173
2% (Eriochloa villosa) 24 48 5 77
J B B (Amaranthus retroflexus) 9 3 12
WS (Acalypha australis) 2 31 3 36
1} J5 558 (Eragrostis) 2 8 1 11
EHi 5 (Eleusine indica) 1 1
&} (Leguminosae) 491 580 10 1081
% (Chenopodium album) 1 1
PR E (Glycine soja) 25 25
WA g (Vitis) 2 2 4
IR (Ziziphus jujuba var. spinosa) 10 5 15
LI HEE (Carya) 3 7 10
Bk (Amygdalus) 2 2
¥rJE (Quercus) 1 1
RuFpv 20 101 41 1 163
Al 3582 16391 2625 128 22726
PR o /T 19 22 13 12 19
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Yikh- 75 M R & (Setaria) Ty ¥ (Digitaria sanguinalis) #)g& (Echinochloa) . ¥7%% )& (Eviochloa
villosa). 11| )& ¥ )& (Eragrostis)s i % (Eleusine indica)~ K W (Amaranthus retroflexus). 2k
V% (Acalypha australis)s %E (Chenopodium). ¥ K (Glycine soja )« 5%+ (Leguminosae) %547
WL BB Pp 1. #4508 (Vitis)s TR (Ziziphus jujuba var. spinosa). 1HZHEE (Carva). BE)E
(Amygdalus)~ FRJE (Quercus) SEli ez, PRIEEE/D, ASCEAMEN® (B2) o HAMNER
—HERFEANI R L B TR BB E T SR AR AR A R R K AR A R

AR TENETE R I TOMORAE D B 7 op, DUER R 2, LRI 14259 ki, S+
RAEYITH T AL 84%, HBRTEARERIRE, Kiteh 1.1~1.6mm, REDGIH, BT
TR, IR, ARPRI 1/2~2/3,

RAMFRLAE AR T - B R AR AE W5~ LR TR A SRR, 3Lt 2218 R, 5k

2 ZREE R BB 4 A A DT
Fig.2 Part of charred plant remains from the Dongzhao Site
a- £ (Setaria italica) ; b- 7= (Panicum miliaceum) ; c- /N% (Triticum aestivum) ; d- X% (Oryza sativa) ; e- K2 &

(Glycine) ; f-##JE (Vitis) ; g- #WEHJE (Setaria) ; h- )& (Echinochloa) ; i- %t (Leguminosae) ; j- & & (Digitaria
sanguinalis) ; k- 2F ¥ (Eleusine indica) ; 1- B & (Ziziphus jujuba var. spinosa)
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Tab.4 Accelerator mass spetrometry (AMS) "“C dates from the Dongzhao Site

S 28 g A VAT AL I 5 4F4C (BC) Ring correction date
SR i FEAS Sample *1*—4\311\/.- AL Phase  'C date 4E4L (a BP)
Lab number Sample unit lo (68.2%) 26 (95.4%)
23485% K H376 EiE=2 ] 3460425 1777(46.7%)1740 1834(59.5%)1732
1872(29.5%)1844 1879(27.0%)1836
1813(11.3%)1801 1719(13.5%)1693
1711(12.5%)1699
23481 Ed H422 © AT 3390+25 1695(61.2%) 1657 1705(69.6%)1627
1736 (30.3%) 1716 1744(30.4%)1707
1652 (8.5%) 1645
23484 NG H169 ips | 3280425 1564(53.1%)1526 1616(100%)1504
1609(46.9%) 1577
23486 B H321 LS 3230425 1526(57.0%)1493 1535(93.2%)1434
1481(43.0%)1454 1604(5.5%)1584
1544(0.5%)1538
1557(0.8%)1555
23480 KE HI33® L) 3180+25 1459(63.1%)1429 1500(100%)1416
1495(36.9%)1476
23483 INFE H285 D THL R 1Y) 3110425 1420(62.0%)1385 1434(55.6%)1368

1340(38.0%)1316

1362(44.4%)1298

Bt B C 5 5568, BP 4 HEA- 1950 4F #4546 4% IE B (7] &9t 400 IntCal04[16], Fi 48 i 2% 7 OxCal v3.10,

MO E S5 E i oK B E MR A R B
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Tab.5 Quantity and ubiquity of crop seeds

S Setaria italica %% Panicum miliaceum K33. Glycine max /N3¢ Triticum aestivum KT Oryza sativa

1] Ph

SCALHA Phase n % n % n % n % n %
4% Xinzhai 2325 54.5% 175 54.5% 0 0% 0 0% 0 0%
13k Erlitou 10303  95.1% 1798 65.9% 176 53.7% 7 8.5% 31 14.6%

B Erligang 1543 100% 239 77.3% 158 54.5% 103 59% 3 13.6%
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