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ABSTRACT: During their excavation on the Liangchengzhen site in Rizhao Ciiy, Shandong, the
Sino-American Collaborative Archaeological Team discovered various plant remains by means of system-
atic floatation. Their study suggests that among the cultivated cereals axound the site, rice was the main
type, which along with millet greatly contributed tc the development of ancient agriculture in the Shan-
dong region, and the introduction of wheat was also of high significance. Meanwhile, the authors re-
search the features of the plant remeins in spatial distribution, the conttibuting factors of these features,
and the question of whether the local environments were suitable for rice farming. Moreover, they make

a preliminary analysis of the problem of why the wild plants were much more than the cultivated ones.

v SRR, ATA BT RATT B F R
fl & PO RIE I, RAEBT T @Al &R
o M AR R R 1T BOLAHIERE, £ L7 B A AR
BRI, B R A SRR — A L SO A S, 7R
REMT L EARETRAGHRE, BE% A, RENRLETE TRARR, &
RN, B AL HOBTRE XA BB R IR B AT SR
BB TS, DEMORIIE N RE  EEMRMOSSE R aE RNz
R BRI ARRSOPN. SRR, YR RN A TR
Tk, WA ENENETEMBE S LR PR KR RS AT,

e, BA - FEWM (Gary Crawford). ERM (Gyoung-Ah Lee), MERZIEZKEAZEZR
(Pepartment of Anthropology, University of Toronto, Mississauga, Ontario, Canada L5L 4L6).
RRE, JLET, 100710,  EM SME RS H ST,

g ¥, RGP, 250100, LRKERFZHFTF L.

TR FERA, WRB TR, 250100, AR £,

R (Anne Underhill) JIIE + 818 (Gary Feinman) Hfi% - R BB ( Linda Nicholas), 38 BIZEIH#
PR s N3 (Departiment of Anthropology, The Field Museum, Chicago, Illinois 60605},

%9 M < 7308 841) -



— el AR R AR I

J% LAk Y i bR A R T AR R
413 X578 R, 1R 2 BER R i st
B AR LA, REN K IAAR R
B B ILEH S BRI A B S SOR A,
PR ERIIM S R B B R HE, S
R — A o RO R ALY, BN
FH R BEZR RO BT AE, — S E A R
AL E 2 A SRS, RSN
AR RE RIS R, ER AR A
TIEmMEENEFEENRP . HE, FX
Jo B R R AR B BF T A 55 IRLRE B 1 v A
VB, W AR A R b A Rl A
EL R4 M5 aKF,

AL ERHEERD, RV EE
RS R 88, FE AT
B 048 25 T IR A AL B ARl 4 41
FIERA . fll, FE AR X, AR L 5L
P (Zagros) BRI BEROARS &, RA
s Seithal P A BB RS, BN, RS
EH A ACERHX (BN vEEE i), —
METE—E R, BT ERM
RAEYFRE, FR W RRE LA RS0
P BB T #E0, BT AT AT
RIS R R R -, RfpEE, B
MENER R, BE, AR
PR BLB LT, R AEY = B B
i, PR REGR D MR IN, XE(E
BRI,

Al BT iy i A Ak P B E R
EY R, HKEBE, BAREELRE
FCAR I b XM R 1 SUA A 2 L AR
BB A R, FlaE RO R D
SCAR B AR BHR SRR L R BT R M EE
A, s b B R LSRR Y B
Wk 4 TRERISES, S IR A HE
Wk M T REMEREARS, EILIRBREE
Wk & A FHAEEY, EHEBBEAR

- 748 842) -

THERTRABHMFEES, BL, &
Fx ek py R K L8 A BT RGN T
i, ¥ BELE BIIAMIAE, BFRAR B XTI
— RSN ENEEEE R RN
MR,
. ERER M EE SR
1999~2001 45, WARKBFEEZM
B RSB YRS X IR I AT T
BB, TENEISRNRILBERMIBE,
LK o} A S e AR 1 BRI U o i — IV R
B A& B T R 1400 K, BERHRHLH
TRAL, B bk REFE N (B —), RIEXTH S
RIS, R R ERKETE TR
B R B (A JTET 2400~ 2200 4F), EER
A, AT ORI R HEIT T Bk
RERRAE, IRIE. BB ik E Sh R SO B

PO iTI4a48

)

-

jﬁgﬂi
72498 O30

(C F39§) Hill
12388/ N
g ",

T2348

T2243

H42
T2197

12147
T20%7
HéS

H93
T2047 | T2048 | T2045

Bl Pt FERERSEEESEYBREE
% W

HRE T 2 634 fy, B LBAER 5~
20 F. WHEITIERTE BHMMTH, BT RRE
HEFEENBEE KBNS BEWRSHE
B, {8 AT Se A8 AR 0 R AR A FEWE R B K A
B, FEAEKIE 89 R B KB L
2R 0.4 BN, BE LRE T TRAK
PR, X R R R, Fe), —sg
R BYBEET RENMTF TR, &
B R AR R R %S,

HREH 265 M HEMIFERGEREH
TEmESF, BAEERE, MNF AR
WA ELASRS A, BrER
SRR 2 B 1B, 0.7 8K, 0.425 %
Ko BRI EHRRT 2 RN BYBIBRS
B3, sk, RRAKE N L R R%
WFP T, TEBE/NT 2 RN HFEFHM
B R HAEY

=L FHER

HFEEHT W 265 B RH 122
B R T RALEY T, A
ik 4000 &4, BHRTE X
B 19 A F R R
(FfR—), HPFFERRIE
Py () M — 4R AR B (R
=), WMEMBEE, kK
KEHMBENHFHER
KEEREMANESHFE
A B S P, FlnTE R
B 1213 BiEES R, §H
R E BT
RIBE R 120 iRl B, B
W E, R X R
HJLAb R B, AR TR
BEERE, PR
T2097.T2047.T2147 %,

ERBHEYTH THE
ERATE 39 OERES
BERAAES, T ENBEE

%98

454 B, LB E, BAL PR ED EHBA (Y
68.7% ) S LT —PIKIH (H93), H
BRI L& 59 8L, TMERSHERE
XA 1 RRAATEHET T MEHRFEAN
F, WRRFIES 3610 + 60 4, WMATH
2135~ 1860 “F(HEBRIHRN 95% ). HWEE
W, PREUELL I BRI ST
EAF(EN), BIME, BRRERTS
RIUA T FPIEA, Forb E EA MR AERE A
2, ERXPA MR RTEBRARE E
REMEEN®, FUERRPES, RN
R RER R R a2, |
HAEH A B RN ST R TR
BINTFRRC, RGP RIT —Le35i
REDFT, DEEH ERESERENE
B, XM R RS E TREEDREE,
FERRE RIS PR PEAT 2
BrRAbNE, SRR ERNE( Triticum
aestivum ssp. compactum ), ﬁﬁﬁfé‘i‘ﬁfb

ERRTIEE D, Bl H42 FRBHER

B FREUEE RIS
1.E8% 2. %% 3./MF 4.F 5 BOER) 6. F

. 75(4& 843} *



ZRBEXE 4.6, T 2.6 2K, HWAEFTE
B ERMNE L ST HRARILER,
S S H 2 TERT 2880 4EC; HAb, I
WHETRGRANEBELRRER T B
(LT AR/NED, X /N B B 1 i R B
TR RS EEIBET RS/ R
7, B E PR G i T R RS 2R E T
A E.
E—EEEERFEERTHRE.E

5. A

FURGBAL LR AERT
L BE 2 BE 3 BkE 4 MEEE 5. WESR (#7)

TRIRS R 6 B < 4 BRXI6EK, 5
BT BT 40 B B B\ TR S SE A L BRSE
W, R TRER,

Bk hE s R T EE, FoRE
BEEEER T . EEEN B AR RX
ek, ARFIRAEE AP aU R 3L
4, FEBBHEEE, EEpP--FRE
EHEX BRI LA,

R B P B LA — SRR R R
- FRTREH, HPRTRMHTH
B, MAEIRPEREA LA
B, RABIEE M A Bl R 2L
FEZH AT TR, LK
HRHE R, RE SR
U EARR G B R EERES
B B B AR, BITE
BUTR, FPAERKRABHEERTE
HAREE, AR REMERIN
%, HRREAFECTIER
B RBIT B, TEPEMHA
s, RARNSHEIUF
R &M AR R LAY
MEBENET 3 ERZMN S
WA,

AT

n=86

2 K

o .
ﬁgZ

#

» 4

RA e o
Seoe o
09
LN L5

L 3 *
LD D 4 4 *
*

+

W i R R A R

Sy 5T e i SUAR B R 8 AR T
. R T - F R MRS

* HREE TR, AR R
A I I LR 2 B AR TR
. G E AL, B F R
Bk RPREARAERK
BAAT AT LYY thar A,
AT R, £ AR LT
RRETRERS A EERR
Hify, BB R RIEEEE

0 1 3
B G

B BRI A R SRR BT I R AR AR

- 7608 844) -

5 b &, EHEERZEIAMT— A
SoE L RCE WSS AT
£ W

FEEH, WATRBRE-HIREY. BT RIE
AEREFRETER, AFERHME, FHE
WHERE, SHAKBEMNES, BEEWR
IR T T 7 PR R M RS A 7= e g T8
BRI ESERIBRE LRETILER
R AR B R, T /DGR B B Bt — &
JEdREI EEEN, BT, Bl

AR A B B R AR B R R R B Z

Lol

Py () A AR A ST R IR O o0 Ll S ke
HENRARENRCOERE THRELK
FRETE, ERBEET, RIEDFEY
THRENSHFRIEE, RHEE T2047
M T2097 534 B 5 B AN, 7 HO3 B TE
FEEBERTHEDF FRUENK R, %
BEWRERRATRENBTEE, KBIWIK
o MR FR ] 2 AR e IR I AR AR Fl— Bt e 2 R
AT RE SR 35 0 R B L T 7E 4 Bl
B, AUH D BOLA B RO 4 T KRR
YR 7E, HFEHE PRI REEMRE, &
YEY R FAR A, 48 KA A SR 4 B B ik e
A, TR B MY E R B TR S 2 5
Fedb, DRI — B AE 200 BERBE B Y
SYESMHER, RTERAR, MEEEHR
B 5 e 0 o FE A R S b A R R 5
HATEBRI K KA 25 %, XeFimmT
BEMKHERXEEEEREEEREE
ERHGHI#HT. YR, RNIBEEH—S
EHEBRETE REBEENAHXE
B, MEIEX —458,

BRIULR, 5REREYRF RN
HHLL, RN RFEREMSRD,
XA REJE By T R RN R BT S B 45
R, PIINE N EREEEFESREERE
B B AT A RIS B 4 9 B B
B SRR, R YRR R R HLE
B TSR, WA TEERYE IR
FE PR IR AR W IR, R Sty

% 9

T 5% BRSO 5 SR R AL

PATMTAEEREEAR, MAZEMT
BT TR T AR R, X
HE—ERE ESEREYREND L3
ZEMRE. SWEEREIA N TREF
&, BERTF — 3 Hepy AR R B
R R R T, MR ERNFT B55E,
FoBRATR ¥ SR EEALIRY, X H A
KRS RBATS KB LB BRI HER,
BT ERARERE A XB KR, B
sb, FE—Sum R, BORAMBEHE
YRR LR+, BRI R
EARHT, HMRTEREE DERY
BRI 2 R e IR R R B TE R B RN
T, RN SHATRSE—EHFRER M
AT IR R, AT
EPREEY R T & B — RS SRS,
Bk, FRATTHRI A A Y R A 4L
Ba A AT RE R M SR AR MR R Y
pUIEAN

MG T 2= TE B/ BE2E B8, B P R R
HE AR ER, B PH LR
MEE MY HT R, BRITE A6
WEETRESHEHEEEYSE b5
B, —HKRMEHNETFEEHM, B
R R ELBER T RERBE P —FiE
WRFRIEW K AVEY  Eleusine coracana IR
FE 4 TR B AR BOE®, (BERIINER R
mP T RANEREYRTET A L#E
KRR 0, BRI R B B & AR T sk 88
ERHEYFHFUPEEESR, BRAEE
FHEMENTRT, RIABER TN
BIEME,

AR E R X, B iliad A
WS BRITENR R T, B A& KB
FEREFEAR AV AT, R T AT B3R5+
FIAR, FEFBEEIER N gR .0 K,
HATRI T JLAFLEH BN, M RREN
— Ry, {EE B S W AR, e
R AT EHKRERREE,

- 7705 845} -



ZE 1 L SR B, AN AR R SR PR
Ve iR R — AR — B WA
SR, EMAREREN, RAFRT
BE4~ 3000 4E8T, 40H K ) IR T I,
Spma TR AEThURBR, SRS
B RN RHET, XA TR ARRA TR
B, BR, ERIBBRE, FBEIHIC
HT B ST VOB R R B AR % R R
RIS R, XM, 3
B 7R LT PR EE IR FE T BB AR,
W B bl SCk R AR AR
S B SRR, B, AR
B 0 R R e DL KRB & R AR
ERMGREETRERN, WE, G
% b Bl — s KR L, SRR RIER
wEZ, EEREA, L RAN LRRE, B
B R, B RETLRNR, E
INRIEN R IE, AERRBE. H
BT AL SR R o X R B, TRAE R RASES
T TOHE A H 7 2K SR T R IUAE Y PR
WX EARAE  FERS, RERERE
ARG K B R RE W, BT
S X I AR — BRI Y —— 8
W, BATA DR — R B E AT HER
HH,

FEHSBERBREET, HEK ZHE IR
BT TR RS S0 T A A&
i, (R FT A IR T AR A T Y
felh B, BN T RAED T B, Ba AR
REE, R T AR R BN R
B T I 2 R ATER R R INSR, T

RIS RET BFERNEER

.,

BINEERA BRSNS — A EEREH
T BR AR L T R R, X AR P
B H B A E R (B E I LR
FHEAR), B T R ER LY 28
S RALE T RABE A, TS LA N AT
5k PEREGR L B A S R S

+ 78 846) -

4 L RS, R RS ERRIA
IFEN ST R IR, HEARH
KA St Rk B LA, IR, A
ok Bokt FEY, AR REUE 4 & b — 2t Ay
REFEENT, BEFUTRRRILETE
VoAV AR R, AR AR L HE3R
7 L K Hofh — o A o SR (R IR R 2R A
B B ) 4125 S SR W AR B0 3 B0 T A R T
Thte, G BT RATEF M T e
1 16 I KA (7 S AT B L, A
AR, R, DRI E R
%%,

T

2=

St P A S ek T R A 2B S AT AR
RIE T R GAH L S E I Y R AT
WESEN, WRFTRRLESRENE
H), MR X E it 20 2WAR, ]
(T AEAER T ZE R AL RS S SRR
A B AR AR, T E SR AR
M, FERLEMEEGER, ERAEH
B A L SCAR B Bk L R R A T R
EE.

B A ORI T, RHRAEARMESR
(R, FERE B R RGBT RS TR
EYFT B LA EE A TR
.. RS A S A R TR
EHHRF R, IEDEREXNEY
0 B, M R i AR R I L IR
Wy B AR BB PR A T 260, it AR
Sl 1, T B R RS B ik B R AT AL B 5
5| 3 A~ 4 B P R AR R R LA BURAR
s, FTRMEN, i K AR 5T
ST BT S TTIOA T, BEENTE S R
— NERAY S B AR R PR U TR BRI
B ERWERY, B THRKEA, 4F
P 48 A Ly A B S0 B kDA B B AT
B B i AT 4 T T A B R AR

B, A% BB EREAEA R

%

WA, BSC b, AR RAKHE I E
FRRREAE, e 27 MEIR IE A 3R BT A B AT A
A, PRI R e 7 T RE LR T XA A
IE, BOMSROFERIAEF E .

CXERICE R MEES R R LUEHBIE A
B, BInEITANREFERBRE,
LEBATIEN AR 8 R Sk HTE
Hu B N T RR

Wiz, P BEZL AT A HKE
£, AR EME 22 (Henry Luce Foun-
dation) Fv & B B K AF K44 (NSF) *x #

WHEMNGRIR IR RLFELTT A
Hfreh, B, BRAGRIRLAETIFR
T4, T HREGHEALSEF T
Seagard ¥ T AL EE, £33 8

= B

O BEE. EPEHENERELETRRE,
{52001 48 7 {.

@ a.Underhill A, G. Feinman, L. Nicholas, G.
Bennet:, Cai Fengshu, Yu Haiguang, Luan
Fengshi, and Fang Hui, Systematic, regional
survey in SE Shandong province, China, Jour-
nal of Field Archaeology,25:453— 474, 1998.
b.Underhill A., G. Feinman, L. Nicholas, G.
Bennett, Fang Hui, Luan Fengshi, Yu Hai-
gueng, and Cai Fengshu, Regional survey and
the development of complex societies in south-
eastern Shandong, China, Antiguity, 76:
745 - 755,2002.

@ a.Chang K.-C., The archaeology of ancient
China, Fourth edition, New Haven: Yale U-
niversity Press, 1986.

b. Liu Li, Mortuary ritual and social hierarchy
in the Longshan culture, Early China, 21:1~
46, 1996.

@ Smith B. D, The emergence of agriculture,

New York:.$cientific American Library, 1998.

& a.Fritz G, Newer, “better” maize and the

Migsissippian emergence: A critique of prime

mover explanatibns, Late prehistoric agricul-

ol

ture: observations from the Midwest (Edited
by William: 1. Woods), pp. 19 - 43, Spring-
field: Studies in Illinois Archaeology No. 8,
Iilinois Historic Preservation Agency, 1992,

b. Kelly J. E, The impact of maize on the de-
velopment of nucleated settlements: An Ameri-
can Bottom example, Late prehistoric agricul-
ture: Observations from the Midwest (Edited
by Williama I. Woods), pp. 167~ 197, Spring-
field: Studies in Illinois Archaeology No. 8,
Iliinois Historic Preservation Agency, 1992.

® EHM: (EYRRESTERZHREIREDR TR
BRI, (F 1995 458 1 Bl.

@ FLHERE . R RS (Ll AR N T o B
nEREEREREE T2 LR, &5
Y1999 45 7 #,

FERSE. (LR B R A
REMRERFT), RARIAIAS 81 T,

©@ Bz ER. {2000 FFEEESH R,
SCHI AL, 2001 4R,

@ ZEF. RIEW), WRIFE LR, 1997 4R,

(D Crawford G. W. and Shen Chen, The origins
of rice agriculture: recent progress in East A-
sia, Antiquity, 72:858 - 866, 1998,

& Shikawa R., 8. Yamamaka, K. Kanvavong,
Y. Fukuta, Y. Sato, L. Tang, and T. Sato.,
Genetic resources of primitive upla}zd rice in
{.aos, Economic Botany, 56:192 — 197, 2002.

@ HAEYEEIRN., EHREITEEI
. (RAFRKIES), PR, 1998 4,

@ MOTRAEE. (BAEREIE RS R hREp
70y, RS ETIE (B8, Blasitiit,
2000 4,

@ a.Crawlord G. W. and Gyoung-Ah Lee, Ag-
ricultural origins in the Korean Peninsula, An-

tiquity, 77, 2003.
b.Crawford G. W. and M. Yoshizaki, Ainu
ancestors and prehistoric Asian agriculture,
Journal of Archaeological Science, 14: 201 ‘
13, 1987,

B Mangelsdorf P, Corn: Its origin, evalution,

and development, Cambridge: Harvard Uni-
versity Press, 1974,

< TOLE 847 -



@ Miller N, The use of dung as fuel: An ethno-
graphic example and an archaeological applica-
tion, Paléorient,10:71-79, 1984.

@ Rddy S.N., Fueling the hearths in India: the
role of dung in palecethnobotanical interpreta-
tion, Paléorient,24:61—69, 1999,

@ Harlan J.R. The tropical African ceresls,

Foraging and farming: the evolution of
plant exploitation (Edited by D.R. Harris
and G.C. Hillman ), pp. 335- 343, London:
Unwin Hyman, 1989,

@ thbde, (EHBAEA TR R HERE
35y, (Hil)2001 5 1 H.

Bz — PSR R
MAEH BB yAup A lp A iy Al et oS Sy
e
ki Panicum miliacium 2 4 6
3 Seteria italica ssp. italica .2 g1 5 98
e Oryza sative 448 6 454
M Triticum aqestivum 1 1 2
ik 2 552 16 570
FerYS
PNt Amaranthus sp. 1 4 2 7
#BE Asteraceae 49 1 50
BH Fabaceae 2 37 1 40
R Chenopodium sp. 1 13 5 19
B Polygonum sp. 55 15 70
EEm Brassica sp. ? 34 4 38
SR Portulaca 2 5 7
HHEL Cyperaceae 1 18 7 26
A 5 233 42 280
FAR
BIR Eleusine sp. 21 2 23
FWE Paniceae 175 138 313
HApRAR 61 1276 16 1353
it 51 1461 156 1678
Hit
AR Ceitis bungeana 2 1 3
#hF? Solanaceae? i 1 2
=/ Prunus sp. 1 H
KRBy Euphorbiacese? 3 1 4
B A Vitis sp. 1 1
FREFFE 1 3 780 783
A 2 90 413 503
SRAEFEFIF 4 297 63 364
o B 72 2644 1473 4189
SR/ 1.4 3.2 7 3.9
FEmE B %)
+ BO( S, 848) - #

#2004 £5 9B

OFHS5HH

11 % Y % vl VP 9 3 -
FE o RLRE R WF 5

¥HE EFRE ORRE THS & OB IEER

SEE, AR TSN MRS RERl  AAIE
KEY WORDS: Shandong  Liangchengzhen site

environments

phytolith  rice cultivation  ecological

ABSTRACT : As known from s phytolith analysis of the soil samples collected in the 1999 excavation
on the Liangchengzhen site, plentiful phytoliths of rice and other cereals of the grass family exist in
ash-pits and cultural layers of the site. A morphological parameter analysis suggests that the segment
phytoliths left over from rice belong to japanica rice. Based on a phytolith composition analysis it can be
concluded that the then climate around the Liangchengzhen site was rather warm and humid, and the e

cological environments were favorable to the growth of rice and the development of ancient culture.
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