[ 4% 5 (Agricultural History of China) 2024.4

fRERMEMA T /INEX A LABT &= iR
EREREHRIZN

(LAY R Bl SO~ Be, 1178 KI5 03000652, INPERAE Az Blag2abe , 1P K 030006)

[ Bl EFMHRARBEAREIRLEMNNETZMRBERAFAR 2L ENETERE, EHWHE 0 X
ARIENE A R b R SRS R R B AN R KA AT B G B AR B SR —— AR 0 C N AR Rl AL 4
PRATT 20 W T OB RN EELR TR NN ER D SRR, R T T, A 40005 £ 3800F7 /5,
N FE TR I A R R R AR M T AR BEA 3600 F 0T, N & TTAE AT H A AT IE A b AR ML R R R 6 A4
ME R, R, KA ZRXEE, NEAASET P HER ARG ELEMN T EYR., Bihkms, B E R,
FEFBHEFTHREERGIRENSANEYn, ARAEZRXNH, NEESLORSTHRRE LR IZTEMPHL
ERR LI, BR KRR LSRR, XTRS AN A A EF R AR R A TR KE
HEMX, KM, ANEFPHIFREFRSL ARG RELERFHE—F IR, KRR EH BN EELERE
BEM PO T, TR AL P E S RE S,

[RBRVER R D EGHE; FTARR; AR EHR

[HESFES]S-09;K207  [XERAREBIA [ XS ]11000-4459(2024)04-0087-14

Wheat Contribution to the Dietary Pattern of the Past
Populations (c. 2000 BC-220 AD) in the Yellow River Valley by
Stable Isotope Evidence
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Abstract: The extent consumption of wheat in the diet of the past populations in China has been in-
creasingly discussed and debated in recent years. Based on archaeobotanical evidences and historical records,
here we review the stable carbon and nitrogen isotopic data of the past populations in the Yellow River valley
from c. 4000 BP to the Han Dynasties (202 BC—220 AD), focusing on the temporal-spatial consumption of
wheat in human dietary pattern. Results show that wheat had been consumed in the Hexi Corridor from c.
4000 BP to 3800 BP. And wheat had been consumed in the Hehuang and its contiguous region during 3600
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BP. However, wheat had not been consumed abundantly in the Central Plain until the Eastern Zhou Dynasty.
Concretely speaking, the dietary pattern with gradient wheat consumption for the most humans in the Guan-
zhong area, Middle Shaanxi were presented during the Han Dynasties. And a similar dietary pattern was also
appeared in Shanxi and Henan from the Eastern Zhou Dynasty to the Han Dynasties. Obviously, the period
from the Eastern Zhou Dynasty to the Han Dynasties is a turning point for the expansion of wheat in the Yel-
low River valley, which might relate to reasons of the emergence of winter wheat and the rotary mill, the car-
ryout of new agricultural policies, and the population explosion. However, the related questions about wheat
in central-south of Inner Mongolia, and Shandong should be researched further. In the future, we should still
focus on the questions of distinguishing the extent of wheat consumption in human dietary pattern accurately.
Key words: stable isotopes; consumption of wheat; the Yellow River valley; from the Western Zhou

Dynasty to the Han Dynasties
gl
— R EE

B /N A A B PR M, R TR (A B e LA R ) B ELR FH AR X . Ik, /N
AT B A VR T Gt B s AR RNAE ), ST e O R A AT I R S R A, H £ O ARG
AF 5 1) Ei R A

FRT, 2% il B SCERAE AR T AR R IR RN /N e b [ L 3 R AR e i P A, 23U 1 A
R . AR IR R, IR AEHTA 5200 4R AT il /N (Triticum aestivam) JF 46 7E B 86 403
Biy 7 2 b DX 1 38 R st hk Y. L, /N2 8 A T AR B AR BT et B, AR AR AR AR e B A
4000~3200 4F- P B 2 o it A st B 3 ORAS/INEZ 19 SEE ) it A R o R B i LR R BT & T TN T
W THY . REAMER — 30 WRETFG , AR R Y. B nl LR /INZ RN Tk ik (R i 2
A EE R RIE AR SR Dy s Sk T s S B R RN I E M . AN - B TN,
“JE A LI TCE AN BEHEREE ORI S ANCRLIE - H )3, R A e T9 3B A DR
FA R ATIRTCEE",

AR BT ARG 2 2R SR I AT B R /N A LN R ) ) DG B P 3, A R /N A2 T i
SETRANAS Jry () T A0 o DAL, AR 3 A i i [R] B N /INZZ XS R s b B 52, R LA 7S /N2 4
JURYEELR AR IR, /N AR TF A6 A BT e R B Rl e A 2R B Y e e R W s
FY) b S [R) i, AR SR T A5 BIG R e

Bt E BACEF =R 09 & R B i H o O I8 )08 IR 45 £ St se ikl . 20 42 70 4R A0K
P NI (you are what you eat) " (IR H, A% 22 5k BNE H AT C NARUE [ 2K LA RENS B
FLH R et NAE R E A5, BT, CONARE RN R AW e, C & U g R a4t

@ Zhou, X., Yu, J., Spengler, R. N., et al., 5,200—year—old cereal grains from the eastern Altai Mountains redate the trans—
Eurasian crop exchange, Nature Plants, 2020, 6(2), pp. 78-87.

@ BEZ  UNE AP E B ——HY 5 BORL) , (R 75 SC)2015 4E55 3 4.

@) A SO X ks - o [ e S AR R 5 A T R ), (o LA B 2022 4545 1 49

@ [A .

& WG ML CNE IR ENE Sk ——/ N ), CEArtit 7 )2007 455 9 1.

© w i (ERRAEALTE) , 43R, 1990 4F 55 311 5.

@ BRECE : GRLICKSEE ), RE 54, 2004 4F 5 120-121 3L,

Kohn, M. J., You are what you eat, Science, 1999, 283(5400), pp. 335-336.

- 88 -



RERAMRENA T/MEXNR AT ETRE LR ERLEHHIR I

Rz " WA B AN [ IS U R A R B i AR T BRE R R AR i
HoIX e BB W 25 A B B8 B H AR 1 T o AR SCHUL A B TT sk DA R AR 21 it ik 56 I B € N RS [) (67 38K
P S, R RS HE SRR A2 S R W A A R A 22 5 B R2 L, ) i /N TR e IR R R A
F18 A 2 AR R AR R, 5 JR AR SC TAE AR A T 18]

= CNA = Bl AL & A 2

WA EHEAR AT, i A2 S O R A LA T 4 =25 B CAY)  C R AN CAM 26 R 4% . Hirpr,
A C A5 AR R A A = R TR B VIR 56 . CAEY, WA 2 . 30 28 B B o B AR il — B B8
A HA KA 8VC A, YIMH N ~26.5%0; 1M C2EAHY) , WNSE F L Tk CH EA—Se i 2 45 H §°C 38 # 4%
5 BE R -12.5%" . SHEYIEN P , X P 22 S BUSETE R B Wi . AHOCHR SR o, B AR
A I S B B 7 e A R, 8P C BRI B 4R 5%0, LA 1009 1Y C 2R 5 L 1009 1) C,2548 ) M B i E ik
B 8 C A 20 IR T 2 -21.5%0 F11-7.5%0. 5 C [RAL R T8 Mo Wy iR A0 L, SUN(EAE B 37 %%
(1) £ 3o IS A7 76 B B 09 8 48 B 3R i B T — 40, AR AR B IR 1 SN AEDKE 5 5 3%0~5%0” , 3X 1 FH R B 1
PRI 2 A4S N Sh W 7E B W B P AL . WFSE BRI B0 N 2 i A, 2o e B A5 e I )
N STHERE D s (H 2SN S iy, B 2 BT % 0 FL BAS K, Al 2 Wk 2 RS AN I T N
BRIR . — AR, ERMEY (C, A ) B S NAH K 0%0~1%0, AE S RHEHII 8N AE g 3%0 Ay A 25
VI 8N AE N 3%0~T%0 , ZR LIS SN AE N T%0~9%o , L ENHI Y 5N B — 725 T 9% . XL, 237
6 R SRR 1) C R N RRUE RIS 2R AL, T30 i 5 R A A VR %) 2K 1R T PR £ W VR ) 5 1

FEH E AR M IX B A R B KR 2SRy CL A, i He RAR 15 RRR A ) SEZR Ry C 28
I, A RIS 3 K 01K it SR B LRI i, i J T 9 8P C B s AR R 8 o IR SR 76 )L
SPAEA A AR AR S0 R I T A i Y 8V C AL A HE AR SR M K B RN R SRR AR AR AR . B
AR IR, Bl /N2 AR Al /N2 B i R e R B BT 8 C (B B R BRI 34", &5 Ak
W2 iy A SCHR B30 3k B C N RS IR A Hr A BB A Ok 2 ) R BORIEF/NE . BRI &, B
DRI E AL AR FE R R R R Hop KRS (C, 404 7Eb b X A FAs
TR, BA N E—FEE 5, AR TR e R K= B ORHE C MR 8 N K 4% F 0%,
JUTAS XS B 8N AF P A5 A I A 52 M), (AR SCRHR 40 BRI S N AE AR AR X 48 v , PRI I 0 S m i the 9

(D Hu. Y., Thirty—four years of stable isotopic analyses of ancient skeletons in China: An overview, progress and prospects,
Archaeometry, 2018, 60(1), pp. 144-156.

@ MOl : (R E LR AEAS) , RS HOA HUMAL, 2013 45, 55 89-94 T .

3 Hatch M. D., Slack C. R., Johnson Hilary S., Further studies on a new pathway of photosynthetic carbon dioxide fixation in
sugar—cane and its occurrence in other plant species, Biochemical Journal, 1967, 102 (2), pp. 417-422.

@ O’ Leary M. H., Carbon isotope fractionation in plants, Photochemistry, 1981, 20 (4), pp. 553-567.

® DeNiro M. J., Epstein S., Influence of diet on the distribution of carbon isotopes in animals, Geochimca et Cosmochimica
Acta, 1978, 42, pp. 495-506.

® Ambrose S. H., Butler B. M., Hanson D. H., et al., Stable isotopic analysis of human diet in the Marianas Archipelago,
Western Pacific, American Journal of Physical Anthropology, 1997, 104(3), pp. 343-361.

@ WM Gl AR B SCRITTE ) , B R 2 22 138 30, 2002 45, 5 13-18 TT .

XN JA T (R B AR R A LB [ 67 R UESE ) L (R PO 2RI SE ) 2011 A5 340 .

O fEzese  (RE R E A T E A R AR L3 BT AR) , (R 7 ST 2019 4565 2

@0 Liu X., Lister D. L., Zhao Z., et al., Journey to the east: Diverse routes and variable flowering times for wheat and barley en
route to prehistoric China, PLOS ONE, 2017, 12(11), pp. e0187405.

@ ke BEE R Crh RO s —— 2R ) , RO A, 2007 4R 55 1-175 5T,

_89_



YRAL 044

A R KA 5 RS Z U VE Y sl DR E Y X 5 R 25 1 STkt A BR Y . SR, B e £
WS A AN AL R R P A, O e R N BRI —% . BRI (LR ) EEAEEFAMIR,
RI C/C,EYRA RIFRAE" . P, 2158 R R I A 8N AR AY 8 C (I , 512 SN (R T
12%0 BOREAS , SEACAT LIDE M) B 322 M SRl Ol B AT, I 5/ D ST PR R AR

ST ASSCR e SR DU ARG B A& 3R 00 e IR ARE R Bt o D B 1R i 22 , SCrp it
WA K e RS CAE A SN, Bodla it K 745 T 3L IMA . Rl AR e R Y 8V CAE B AR 2% 1t i BF
TR, 275 Fe R SUNAH (/T 12%0) , FIIBT/INAE X 5 R B WD A5 A0 B 52

= EMREERREFEMEIR

454 HATSE I C ONFRE A7 280 B 20 A 175 0, A8 SORF S0niat 3 73 7 A4 DX, BIAD P8 5 Jig 7
V5L R HCHE AR M X A B A N ST P R AR M X A L PG AR A LR R 23 S AT e, 22 1dE s /)
A XA HIX S R T B SR A

(—)iA P ERD

=1 3 P RE R AR LA 58 R AR E B i = 404
AR AR (BP) Tk AN KL 3" CHIH (%0) 8N HE (%0 ) BT IR
P EL 4450~3950 Hin 55 -74+09 9.1+1.1 [1]
5k 4350~4000 JEIHTF A 14 -72+04 83+04
DU Ak 3900~3400 [ e 4 -8.9+0.6 11.7+2.1 2]
IE6& e 3750~3300 Kb 30 -12.0+1.9 122+1.9 3]
WE Sl 3350~2950 T 30 -153+15 11.6+0.9
FREFHL 3750~3100 0] 37 -13.9+16 102+1.2
SEH AR 3200~2900 Ry 35 -16.0£ 1.6 92+2.1
IR 2900~350 JETHT B 5 157+ 14 10.5+0.8
TR

[1] Liu, X., Lightfoot E., O’ Connell T. C., et al., From necessity to choice: Dietary revolutions in west China in the second
millennium BC, World Archaeology, 2014, 46(5), pp. 661-680.
[2] S KRR 2R AE  CHR AT vE kst S R B R 0125 ), 5l )2015 4558 7 1

[3] Liu, X., Lightfoot E., O’ Connell T. C., et al., From necessity to choice: Dietary revolutions in west China in the second

millennium BC, World Archaeology, 2014, 46(5), pp. 661-680.

H1Z 1A 1 R] DL, B4 4000 4776 A7 9 FU 30U B N1~ FT PG 3 B a1k 56 R A RRE TR 3R S LS8 Y
CAH5 WWEREZL C, a8y 0 T, kP Ul R B P EALT R R SRR Y ' .

FEA> 4000 4F Z I , N B2 hETF 0, Se IR Y CRE IR 2 R A B R B, LR C, 7 e R 4
P B LE BT AR B AP G0 o i 0T A4 B 1) oy At Ak A Py S S0 R L gt i ST B A9 C AR E R 2R (AR
IR U C R R e I A H P Y FEEE IR R E

{774 7 JAg A4 4000 4F i 7045 B 4> 3800 4F Hif e A7 , SE R 19 CARE IR 7 RAETT UG W A TR . 25

@ Zhou, L., From State to Empire: Human Dietary Change on the Central Plains of China from 770 BC to 220 AD, A PhD
paper of University of Alberta, Canada, 2016, pp. 1-41.

@ e (P RE IR S S5 2250 , CRITL BT 2010 455 2.3 .

@ WA e R - (P <73 i 58 78 1) SR SR DR Ok LB  RURRE R 3R AHIESRE ), (55 1) 2012 4R 45 9

@ PNEPE st st - (R R R LA T b L7 Kty e R B A i A Ak 26355 ) L KU D5 SC4r) 2020 455 3 485

_90_



RERAMRENA T/MEXNR AT ETRE LR ERLEHHIR I

BRI RO UESE Y, 1 R0 22 21012 DX PR )RR 25 DD AR G, A OGS 0 A 382 4 14 17 B T e A TR

Z) R
El=t]
EEF A=)
W EREED
144 W kHEAOEID
1 * FEE(EI0
134 @ ==
i x EEpE3s
el BEFEOED)
z 9
=114
:-;- 4
=104 | J
=
Lk
1
T T T T T T

1 AAERXKURERIMRERMEEN S HE

(Z )58 R Fo R 4R 3t X

*2 R R EH AL AR X AR LTk R R E B =301
AR AEAR(BP) BUSII AMREL 31C A (%o) 3N I {H (%0) Hfla ki
5% H Uk 5200~4100 o H 24 -10.1+1.1 83+0.5 [1]
SR 4300~3770 LIPS 4 -7.9+04 10.0£0.2 (2]
Btk 4200~3900 TR 9 -76+04 82+09 3]
B ED Tk 241 4000 P 6 -8.7+04 7.6+03 [4]
SR 241 4000 =& 5 -9.1+0.5 8115
FER A 3500~3250 FRIF 42 -89+ 1.1 9.8+0.9 [5]
FrREFH L 3750~3100 JE 44 147+ 1.8 8.6+0.7 [6]
ZRJH 2770~2256 P 41 ~13.4+40 79+ 1.8 [7]
R

(1] AT AR R 55 - % H stk A B AORRUE [ AL 2R 2347 ) , €56 PU 4215 ) 2006 4E 55 4391

[2] TR E bR LR (o Sas S R E W 025 R —— W S8 JOE B3 1 b BR i RURR E [R5 3R 4
B, CRE 75 30002016 4F 55 4 1

[3] Ma, M. M., Dong G. H., Lightfoot E., et al., Stable isotope analysis of human and faunal remains in the Western Loess
Plateau, approximately 2000 cal BC, Archacometry, 2014, 56(S1), pp. 237-255.

[4] Ma, M., Dong, G., Jia, X., et al., Dietary shift after 3600 cal yr BP and its influencing factors in northwestern China: Evi -
dence from stable isotopes, Quaternary Science Reviews, 2016, 145, pp. 57-70.

[5] Ma, M., Dong, G., Liu, X., et al., Stable isotope analysis of human and animal remains at the Qijiaping site in middle
Gansu, China, International Journal of Osteoarchaeology, 2015, 25(6), pp. 923-934.

[6] Ma, M., Dong G., Jia X, et al., Dietary shift after 3600 cal yr BP and its influencing factors in northwestern China: Evi -
dence from stable isotopes, Quaternary Science Reviews, 2016, 145, pp. 57-70.

@ Liu, X, Lightfoot E., O’ Connell T. C., et al., From necessity to choice: Dietary revolutions in west China in the second
millennium BC, World Archaeology, 2014, 46(5), pp. 661-680. X & 4= . (/NAZ 4% A [H (1 F 5% Y EEY,
(BT 302015 4E55 3 481

_91_



YRAL 044

[7] Ma, Y., Fuller, B. T., Chen L., et al., Reconstructing diet of the early Qin (ca.700-400BC) at Xishan, Gansu province,
China, International Journal of Osteoarchaeology, 2015, 26(6), pp. 959-973.

=B (=24
BlE =)
TiERED
5 (6)
=520
FEAF(r4D)
Bl (=)
T (=d1)

=

z —

s, H
- . )

5 - E 1 ———r
20 -18 -16 -14 -12 10

8% C(%., VPDB)

4 EORON0

& 7
Ty

2 AR R HM AR KIXAR BT E RMIRER LR ERSFE

FH 3R 2 FIE 2 7] UL, 3 i % H ORI K gt hik 21 ER A e [RI7 28 55080 1 S I Y C 15 5o AR, gt
TG 5% B g ik Se B AY CRaE )07 22 (AT T R st bk, 1 U A SR 2R 1 o H st S R e 454 v ) LU
fICF ol sttt . FE LR, — 7 T T e P R o H stk AR AR (5200~4100 BP) AHXT 3, SEZR AR 1) 322 7
AR I R R 3 bk SEZR A AE S B B A5 H v i L B RS 0 5 55— T T, v RS MR Stk T AR I S
A0 S AT SRR AR A 77 B S SRR AR AR S R A M i e SR

HH 3R 2RI 2 0] UL, HOA Bl AP =5 SRS R stk 2 Rt S B R Y C, 155, D] X 4k
itk e Rl FE LIER A CL BN . SR, A SF RSk ] SEE: SO Rl MBI 06, S R C AR [
P EAEI R R, a0, H R VA bl e R (=147 £ 1.8%0,8.6 + 0.7%0,n=44) 1 C [F) {37 Z{E AL T C,H1 C,
IRA S ORHAE,, SR BWESH PR AIN TR R G C B, X 5 /N2 S M HE FFP LA C®, X
Fofrstet 22 SR ) P A9 19 00— AR 52 30 O s it 3, an o L bk (AR ) S R AR e R A AR — 2
M CfE5 (R2AHE2),

(Z)EHAERHHREESHX

%3 SHFHINK RIS RWIRE R R LR
e itk AMAR 8"C 11 (%) 8N HJ{1 (%0) BT
ARBK G 2 ] L BET 20 -11.6+0.9 10.3+0.8 []
i FE T A kT 17 -9.9+2.0 7.7+ 1.1 2]
i ] 16 ) K& 40 9.0+1.4 9.6+0.9 (3]
il FET G 40 22 VG VL 40 EiYrs 29 -8.5+0.4 92+0.5 [4]
AR RIS S 5 -9.1+0.6 9.1+0.6 [5]
TR

(1] 5K 4 R TA SRR AR - (PN Sty AR 2R LT I 2 it AU R B3 2047 ), (SC) 2006 4R 1481

O LD ERZ SRR - (55 1 ROME 5 0 7 4 I AE ik AR 53 A7 48 7 9 AR SR 5 AR AT L o DU 22 it
FU)2022 455 1 4.
@ BE%E NG AT E BB —HEY 5t ORD) , (R 5 302015 4855 3 1.

_92_



RERAMRENA T/MEXNR AT ETRE LR ERLEHHIR I

21 B A (R ST IS R B L 73t ik B B DF5E ), Bl R, 2010 4K, 57 37-42 3L
(3] FRWT A5 BRI AR AN - CAR SR I 309 P 55 oty o e 8 BRI SRR Rl 45 A PP O A 22 B —— DUV R B L S 3
NA CNFRRE RIRLZR 3T R i), (b B R < Bk ) 20 18 4F575 2. 30

[4] Hou L., Hu C., Wu T., et al., Human subsistence strategy in Ordos Plateau, Inner Mongolia during Qin—Han Dynasties by

stable isotope analysis, International Journal of Osteoarchaeology, 2021, 31(5), pp. 833 — 845.
[5] KA SRR AL : A 5 G AT RTINS R DU ZE M G - CH BRRE R 2 3R AT, CREJBUC) 2012 4F55 2

FE F(n=20)
£ F(n=17)
11 FUE L (n=40)
B E(n=29)

IFF0 S5 E(n=5)

BN %0, ATR)

|

5 T T ¥ T T T T 1
-14 -13 -12 -11 -14 -8 -5 T

&3C0%s VPDRY
B3 SHEHXRUIERNEERCEEN S HE

RIEATIG RBFETE AW Z NS SR IX Y, 5% 3 FIE 3 s, BT 7 B3k KRR I AR
P& stk Se R SUCE Y B I BRI C 55, Ui SER AR X B S5 052 . SR, 75 2248 i)
S AR AR BT G S M S R S C B X B, H SN BB (R , 3 AT RE RN Y Hb & 3k 1) B A TF A
P MR X AT RS AZ /N G CR VBRI R SE IR (H H RIS B = A DA 5 TR Y SR

BT PGB T I 2 5E e T B L L K AR 8 )R X 33 fif AR S IX I ) SEZR ARl 44
SRR N, DR NS TP R IR S R R R SRR M (B 3) . SR, 76 B LU 1L kS B &7
SRR Sk AR E st DU ) O 458 3 TiZ2IX, 56 [R (-10.0 £ 0.8%0,13.3 + 1.2%0,n=7) HI#K
SRV AT 33X B S AHOC AR A R 1 ) AT 56 o X BEBHDCE R T S b 7y 1 Hh i F
AT AR AR G i SER AR, 17 ELAR Y F Y M AL 48 i AR 28 35, DRI M) K e 3 LA T

AR IR R S TP R B DX A T A b IX R /N O X, AR R DL P R /N A T R AR
M ZZ A Friff— 2P

(M) 4Bk
=4 SR RIS RINIEE R R EE
fDEAY Juthik A AR%L 3" CHIE (%0) 3N MK (%o) BHE KA
£ 4000 BP N R ER 7 -82x+15 8.8+0.6 [1]
24 4000 BP by 28 -85+ 1.8 8.8+ 1.4 [2]

@ SRETIE SR FRIZNAE - AT IR0 A 5ty o g 3 AR S ALl R PR A AR Ml 28 55— LA ZR B 1L S
NE CNFERBLZ M A B, (F R 7 HERRE 22 ) 2018 4F45 2. 4] .

@ sk REL IR (SRR 2R B0 728ty AU R B i) , CSC) 2006 AR5 1181

@ kA TR BRI AT (5t T R TR DL Hh 2 B IR E R R 04T ) , (A ZE 2 41) 2012 4F

543,

_93_



YRAL 044

#k4
P JE Ja T 13 -9.1 +0.9 9.1+ 12 )
| AR 7 -85+ 0.6 9.7 + 0.7 ’
ENG| NG Sk 25 -10.8+1.3 85+ 1.0 [4]
A jEia) 14 -92£0.7 8.7+0.5 [5]
% il & 146 -87%15 10.3+0.7
% LT 14 -154+29 8.0+0.6 L€l
[l Sl 7 -9.8+0.9 11.0£0.8
VE G A 2 2R Bil 5 -10.7+0.8 10.4+0.3 [7]
AR WL 30 -120+12 9.0+0.9
TR

(1] BAR T 55/ T IR ERAT - SR AR HEAT: Btk S R &3 2 17 ) L 5 il 53002015 4R 45 530

(2] A B SR/ R ARAS (et sz SA BRI 4000a BP i 5 A2l 28 B O R E [l 220 ), O Rk F: HskR}
52017 AR5 13

[3] BT (A BIEDGT) , PHAL R 22 (7383, 2010 4F, 55 45-88 1L

[4] %55 BRI T 45 - (R P RGN R SR 2R 5t R A o C RN AL ZR 404 , (A 7241 20 10 45 1 481

(315 B A WRLA (X A St 0 I I 3 28 i R [ AL 3R 20 ) , (5l S5 30 ) 2010 4585 1481

[6] Ma, Y., Fuller, B. T., Sun, W., et al., Tracing the locality of prisoners and workers at the Mausoleum of Qin Shi Huang:
First emperor of China (259 BC ~ 210 BC), Scientific Reports, 2016, 6, pp. 26731.

[7] 3 1S R Nehlich O 45 : (&b PIBUSG R AR DA R 55 8 D5 T A B R 18] 22 S i A€ Rl 2 3R 0 i ), (R %

#2013 455341,
ARAEFER(n=T7)
i Pz AR (n=28)
Ji 5 (n=13)
12 P (n=7)
., INF T S (n=25)
< 14y
1| Y% HiEe=146)
¥ LFEn-14)
11 HeWI(=7)
I8 (n=5)
= Bl¥(n=30) %
< 10 4
(=3
xR
Z
CE
8 | +
T L T T T T

313C (%o, VPDB)

B4 SERANKUNERNRBRERMCEENS HE
U 4 FE 4 Jrs e SO A HEAE BRI 2 SR RIS , 4 & Pk 0T Jo] SR R i i st i, R

I 300 B T g ik, 2 A IR (L 5 HE 2 PR ) &1 C S (LI W o, BE AT ) R DL C ol F it W]/
H RPN B YA RS AEX AT BR o 5 R AR FE , AR R B9 5 Sk st bk P TR AR DU
W VBB AN S MRS 235 R 8P CH (BT F AR B BE AL T a3, i /N2 S AR A 5% v s IX A5 51

_94_



RERAMRENA T/MEXNR AT ETRE LR ERLEHHIR I

Pz A BT R AR SR ZE P DU /N B R AN B
T Z R R, AL AR 8 B AR SC AR AT RE S A J7 i DX PE B 2 i 55 1, IR Ly 25
FFIIGHR 53 1 7 H X 5 R B ) 4 A R — B, i FT RE IR T iZaist il o R K AR e R E HTREK®
(R)& LA

%5 WP LRI E RS E B =8 R

AL itk AMAREL 3CHIE (%o) 31N HIE (%o) &) 3l
4300~3900 BP B =g 7 —6.6+1.0 89+13 [1]

£J4000 BP BT 14 -7.9+0.6 8.8+1.0 2]
P4 JE [ 62 -8.4+0.7 9.0+0.7 [3]
(Y5 F 7K S b 82 -82+0.8 75+0.8 [4]
(| I A 5 -7.7+0.2 82+0.8 -
R FIIFEIL B 7 -8.0+0.6 9.2+0.8
B P PHIE 21 87+ 1.6 10.6 + 1.3 [6]
K /NEEE A 5 -7.7+0.2 93+0.3 -
E NG| /NEEEB 11 -8.1+0.4 11.0+0.4

AR ) HEARTEA 6 9.8+ 1.6 8.8 + 0.6 8]
AR HRAREB 15 -104+13 9.1+1.5

TR

(R = FC AN s STUAE Y R PG S5 SS 1 N s 01 2115 AN = 7/ ey s 3 TN URS A B3 e S B o U A Ol
Pt g, CRHE 5 (G —5)) , Bk Rk, 2007 48, 55 41-48 5T

[2] B T7 R BT D45 - L PG g s TS B ) b A AR TR 3R 23 HT ), €5 DU 425 ) 2010 4F57 2 3 .

[3] Li, X., Zhang S., Lu M., et al., Dietary shift and social hierarchy from the Proto—Shang to Zhou Dynasty in the Central
Plains of China, Environmental Research Letters, 2020. 15(3), pp. 035002.

[4] P « CREK S ARS8 A 9 C N BRUE R G238 704, L PS4 A2 038 30, 2019 4F, 55 9-39 1T,

(5] E i - Chh 2 ARG T B[R] Jg R0 A2 3 T 22 5050 ) , b B B R 22 38 30, 2013 48, 45 15-35 T .

[6] FAEA] IR Atk R4 Qv 2 7 P BHEE SRR S R 5K 21T ) AR 254410 2008 4R 45 4 19

(7] 5 #%  EBegt AR - i va 3 /e HE 22 B Y C N R [0 38 —— BT /N AR LIPS 193 ) , (N2
2018 4EE5 2 44

(8] At i - (i B Al e 2 PO I B C N AR RIS 28 04T ), Ll Y R 222 (838 3, 2015 4F, 25 17-33 3T .

W% 5 FE 5 Frs , 4000 BP Hi 5 09 B <F 35 SF bk 8 R C AR Ry 2R AR SR B vy L Ui B A R 32 22
DISEZR LRI MM R E A s at i, e RARSR R ZELISER Y. Filin, vim &2 (5 #) 1
IKEEH (B J8) F ARG (B R JF AL (R B L R CARAR) e (R R JE R CRasE Rl M
AR EAE L BB S B S R AR EEELUE RO R o SR, A B RS R A SPC I (R 5 A2
5), B AR B e R4S B TG 8 C B AR, F W ZR JE WG 10 22 P 0L I 0 s B AR B S IR B 45 A R A2 T el
A5 BN TS R Y A A i B H AR . AT, Ll PR IS N & BRI R Al /N 2 R AR R B e
AR DU T2, 3 U BN A A B B RS

@ 2 : Glie i A 7 T L R = WL /N R BT ) L (5 it 5 30 ) 2014 4R56 53

@ Ma, Y., Fuller, B. T., Sun, W., et al., Tracing the locality of prisoners and workers at the Mausoleum of Qin Shi Huang:
First emperor of China (259 BC ~ 210 BC), Scientific Reports, 2016, 6, pp. 26731.

@ DengZ., Fuller D. Q., Chu X., et al., Assessing the occurrence and status of wheat in late Neolithic central China: The impor -
tance of direct AMS radiocarbon dates from Xiazhai, Vegetation History and Archaeobotany, 2020, 29(1), pp. 61-73.

_95_



YRAL 044

§°C (%o, VPDB)
E5 SULPEXRMIERNBERMCEENSHE

FAOCHIFFE R, AR SR U1 v /N PR S 1l s R E S TF IR AR FIAE T /INAE BB AR . B/
AP AE T TR/ S R A TR B L (29 12.19%) 105, o B AR5 Se RX/INAZ B Rl e A 4
JURRBEA FTINGE . BN, AR R A B A B e R A TN SR I FL 20 26.4% , AXDU A
J7 B LE B4 22 32.9% . PRI, 2 ) 2 DU S 2 10 78 3l X SRR A Ml i) SEZ 22 A b e 7 ) SR I B

()& HAmE

=6 SR LRI RNIRE R R HE
AR T AEFE(BP) gk AR SPCHIE (%) SUNIMH(%o)  BAEAIE
Jeili etk 4600~4000 KE 5 -8.0+13 94+0.3 (1]
Semisctl £4 4000~3600 FA 74 -6.8+04 94+0.6 (2]
Semisctl 241 4000~3600 XIE 19 -76+0.6 96+1.0 (3]
AN e DR ] 4600~3900 s 8 —96=+1.4 9.0+1.0 [4]
AN e DR ] 4050~3750 LK A 9 -9.9+0.7 75+0.5 [5]
AN e DR ] 4050~3750 WIEB 3 143038 10203
otk 3750~3500 —Hk 4 -8.0+0.3 102+1.8 [6]
YN 2770~2256 o 7 el 15 103+ 1.4 77+1.0 [7]
ENG| 2770~2256 (LRI 30 -11.9+22 8.1+0.9
A 2770~2256 F O 75 -11.0+ 1.6 8.8+0.8 8]
IR JE 2770~2256 P NER 26 -112+2.0 8.6+13 [9]
% 2770~2256 FTaREs 82 -13.6+1.3 95+0.8 [10]
I 2770~2256 H 6 A 14 -12.7+0.8 8.7+12 [11]
PEIX 2202~1780 ) 53 13712 10.6+1.2 [12]
Wi 2202~1780 H 4 B 15 -16.7+0.8 82+0.6 [13]
R

[1] Chen, X., Fang Y., Hu Y., et al., Isotopic reconstruction of the Late Longshan Period (ca. 4200 - 3900 BP) dietary com -
plexity before the onset of state—level societies at the Wadian site in the Ying River Valley, Central Plains, China, Inter -

national Journal of Osteoarchaeology, 2016, 26(5), pp. 808-817.

@ JER ER e s QLves b N FEZCHCE 1Y C N A& SE R E——il W/ NEZE I DY HE) ), (A28 30
2018 4E55 2141,

_96_



RERAMRENA T/MEXNR AT ETRE LR ERLEHHIR I

[2] Ma, Y., Fuller, B. T., Wei, D., et al., Isotopic perspectives (8"C, 8"°N, 8*S) of diet, social complexity, and animal hus -
bandry during the proto—shang period (ca. 2000 — 1600 BC) of China, American Journal of Physical Anthropology, 2016,
160(3), pp. 433-445.
[3] Hou, L., Hu Y., Zhao X., et al., Human subsistence strategy at Liuzhuang site, Henan, China during the proto—Shang cul -
ture (~2000 - 1600 BC) by stable isotopic analysis, Journal of Archaeological Science, 2013, 40(5), pp. 2344-2351.
[4] SRANEL L M BV =55 - (TR B s i A A5 S5 AR 25 RN 2 B 3R A RRE Rl ZR A ) , (RHE
i), PR SREEBE S It BT TR G B R, 2007 47, 55 49-58 1T
[5] Chen, X., Hu S., Hu Y., et al., Raising practices of Neolithic livestock evidenced by stable isotope analysis in the Wei
River Valley, North China, International Journal of Osteoarchaeology, 2016, 26(1), pp. 42-52.
[6] TR 5 E LA T AAE (SR | P S sk o A B = R ) CRHECE A (B ), b A
SR TR R TG B A, 2007 4F 2R 41-48 BT
[7] Dong, Y., Morgan C., Chinenov Y., et al., Shifting diets and the rise of male—biased inequality on the Central Plains of
China during Eastern Zhou, Proceedings of the National Academy of sciences of the United States of America, 2017, 114
(5), pp. 932-937.
[8] Zhou, L., Garvie-Lok, S. J., Fan, W., et al., Human diets during the social transition from territorial states to empire: Sta -
ble isotope analysis of human and animal remains from 770 BCE to 220 CE on the Central Plains of China, Journal of
Archaeological science: Reports, 2017, 11, pp. 211-223.
(9] JEISZ I i) ox PINGE A% « T g 0 B R AR A S st N 8 ) 2 38 0 A ——ZR R SR S A N s 1) , (N6
FARD2019 455 111
(10T SRUIAE - (55T 28 X S H - W LB A RRUE (R 2 3R 90 ) KB RS B2 (638 3, 201947, 55 23-43 1L
(1] s BT B IS SE - CH BT stk A 2 P DS R M 2 M AN 22 55 i e A2 ), b R 27 BB 272012
RS TH

[12] Zhou, L., Garvie-Lok, S. J., Fan, W., et al., Human diets during the social transition from territorial states to empire:
Stable isotope analysis of human and animal remains from 770 BCE to 220 CE on the Central Plains of China, Journal of
Archaeological science: Reporis, 2017, 11, pp. 211-223.

(3] e 27 L BG4S - CHY TR T8t ik £ ) 22 DU IR A A 22 5F B % 72 ), (b B2 kB2 2012
AR T

RE(EI) O BH=19 D FEES O FEEED
BEAGD % HEEB=I —EL() ¥ SEEELS)
BETH30) W oESgEeeT) & REe20 @ TEEED)
SEBAG=1Y) W EHE3) A =ESBE1Y)

=0

§fb—
20 18 16 -14 -12 -10 g 5

53C(%o. VPDB)

E6 SamiNXUEIiEtRANBERNEENSFE
=R 6 FEL 6 s , ] pe b DX ICHR 43 e 1l ST I 22— B S SOt S g ast ik, QAR R 3 R B
% PUE A B Sk st bk S R AR R 2R A S R I R B C M55, R T AR LA SE R A1
Yy BRI AR . 5 22 AN [A], T g PO st ik ) 43 5 R SR I AR Y 8P C (B (-14.3 £ 0.8%0,n=3) ,

_97_



YRAL 044

LGRS AR ORI e R A AR L S R A B A K AR AR, 3 T RS A4 e R CRRE R R
D AR B

SRINT , AR JAL s I 0 A e i SEZR AR T i 32 3 b . Se RARE R R B Ay BRI, AR
JE Sy S el PGSV Sy DRSS A R T T AU R R | F A A o R 8P C R {E A
O N BI{EARELAR , YL/ NAE 2 CAEAE T L B 44l vh ) L i LR A, 2 — 2D U WD R ) 22 P A2/
A AE R L X HE B G BRI A

(AR 4 A2, Dong 2538 A 648 PH s X2 Jo] IR S0 15 28 el R0 98 P 307 28 4l 11 = A C N AR
[l 3R, B BLCHR Ay LM S R AT A6 R B /N2, iR 2 B s R B AL S 3 e | ), ix
e 7 2R T R 2 A 64 e B ARG AR 2o 0

(£) S WLWHREHAmMmX
®7 SILFRNR B RMBER L RHIE
AR itk AMAEL CHIE(%0) 8N HJ{H (%0) B A U5
AR AR P 14 -100=+1.8 / (1]
R X 20 -8.4+0.6 10.0+0.7 (2]
FIARZ W) [IE-WN 35 -89+ 1.4 100+1.3 3]
JAAR JLBF 4 -922+0.8 10.5+0.5 4]
TR
[1] Lanehart Rheta E., Tykot Robert H., 75 #£45 - (1L 4 H BT 9 3 058 ik e 1 SO Ak 2 R i i A e I 3R A0 i), (%
T)2008 457 8 4

(2] B H (B R R IR ERUSE R EW AT IR R0 A 118 30, 2016 45, 55 85 1T .
[3] K E LA B L AR BN TR R L A 1B B E R R 0T) , (52012 4E25 9 4
[4] F2F ARHa YL 2 F A (AUBFisthE AR ¢ NFRE [FAL 3 0T ) , O R kR ) 2013 4R 55 1238 .

AN 7 AN T Bz, B T DXl B e i 51 RO L SCA S B 1L SCAR I 3 69 8 C AT S g
IR S, L] SE R MR BB A R C, B A AN F 12 R4 M SEZR Al R T A4 5
PRI, LRI R AL BT gt S B CARE R 3R AR P R it k' B AOAR D (B LU T, L3
AL UL LU AR L X SER A AR , Ui/ N2 X 2 b i A L 2855 7 A s A T . 5 2R e Hh
JE , FURTILAR L DX ik = 9 U915 PR AR [ 57 2 K0 , JGTE P/ INAE 3o S R R My 2 R 2 e R L

RAEFEA 4500 4E 17 , L ZR BN X R R st ikl & B 1 sk A/ 22 O Hatb AT T AMS-"C AR ZE | X 72
(SR8 i iR e | NN & G (TS R S AR 7 A W VA B S PN - S S W WA AV 8 s € el = R R (S
DXCAT T 5 B, AELHS R MRS AS 5, X A /NS FTRE AT Ok 2t e IR ) R B R

@ XM B2 J7 e G g 5 EC W 384k 2007 . 2000 4F BERA 400388 47 77 BLAS L 3HT) L (HR B2 ) 2018 4R45 13].
XA T R« Gl reg 8 P BU S8kt R 380 230 ), K 7 SCHT)2010 4R 55 4385

@ skl BEE R O AR 38 s —— I R 2R DO , i EARO Rk, 2007 4885 1-173 50 SRoRER HTkE = - (R st
X S Z I I 337 9 25 it A AT ), (T it )20 19 4F57 3 3.

® Dong, Y., Morgan C., Chinenov Y., et al., Shifting diets and the rise of male=biased inequality on the Central Plains of
China during Eastern Zhou, Proceedings of the National Academy of sciences of the United States of America, 2017, 114
(5), pp- 932-937.

@ itk s B E MRS QAR BN S R 8 ke L SO R (AR DR AA TS0 ) , CRHE %+t G5 = 48)) L h Il Ak 2
BB B FE TR o Bl e, 2011 4R 56 36-53 3L,

&) MR 7+ (A5 3t DR A7 e o ARG 200 22 77 A P AR el R 15 456
3,2007 48

_98_

P E AT AR 2 e



RERAMRENA T/MEXNR AT ETRE LR ERLEHHIR I

O =03 Em=20)
O BTER(=39)
11.0 4 2y AbE =)
10.5 - ' l
7
=
E_gjm.u- =
V\i'
=
9.5
2.0
SS T T T T T T T 1
A10 105 100 935 90 835 B0 95 10

5°C(%o. VPDB)
E7 SURNRUBIERNBERMCEEN S HE

A, PE TV 5 I A 7R PH 22 1 35t bk 56 G 1 81°C BBt AL AIC , 33X W] RE AN Y AL G ) R AR R A
S, AT REAI/INAS FE 1230 DX A AR R AR 5 A, P DUIRHBTI G o R 2 2 DUAS 2 45 .26
B AT SRR F R, 455 DX VUL LA R A AR AS R, ] I V5 s 0 b ey i bl 2
ST AR GE I R SR AR A R A IR AR AL o Xt B BHAR U] /INAZ (Y MR BT — 229K

VO R JEL /N AR O I oA AR AR

b s U LA R S RS AR E ()57 3 K0 4 25 ) 8 H /N A2 AR B 4 4000 4F i A T R i A B R
O ETE 2 Hh, IR ST DU E Rt DX 5 R B A AR R o S /N AV [i] AR T i o s T deR e
PR A5 AR S o AR ZE P DU S 2 /N 2 A ST S oR WA ) ) S B I 0], AL T SRR AR
AR Ji 1) SEFR AR R e AR Y FE BN . R /N B O B R R R —

HHSCHIFTE RN, /INA AR Sl at A A AR AR 22 13 1 =B B, BINACRP Br Be 8 i B Al b L,
AR RN R B B AR ™ . B AR Xty SCHREA TR B, e BN TR S M T2 A — T4 /DA 7E TR
[ b A FISCAR B TP AE 2R . ZE4K I 1000 ZAEIY BT RI Y, /NAZ BB ol e 2 (A s &) "8 R “ 1
(& &), BA T 255 M EAMUS WS B R R RIME . TN R S B )
WeARAFHREME /N TR RO R A FIRAR , BUR QLT 46 3 A2

R 2 DRI A L AT P B B AR IR R % A i A e P 4 e B R, 08 AT e s 42
T ARG R I AR/ N T VR, S N PR i AR B T B B S AR i, I

@ ki SR E AR S —— R E G ), A L, 2007 47, 55 1-173 T2,

@ ZE % G b Ay e LR ZE DL /N ks ) L 5l 5 302014 455 S 1

@ WA G/ N R P EZY 5K, (h EIR & SC)2005 4555 141,

@ A I

® Bk OANE R BN Sk ——/NEFE P Y, CREAT TR 2007 4555 9 Wl . (o B A O B IR R 5 12 3% 1
(AL , AR B2 92022 AR5 1 1.

_99_



YRAL 044

I ST B S0 B 2 L AR R LY R R e R B DU R R B = O
HRPRZ £ 7 P8 gt bk, 4303t 1 R A B A I , RNy — S e B S A L 3
AR /N A PRI TR A3 1 5 Ay o A SR

BEAN, WD AR AT 2 BRI S N TR 284S, ™ (/N 22 BRI ok d R B . 9
DU, BORAEAT “ORIR A2 B A B R ™ A O, 64T G RS P 7 R 5 10 P R L, Hh 45 AR A9 95
B LN 5 Xof A4 8 1 2 R B R A RN - il S MR S0 e — i, FE LA A J8 B A A7 1 A0l
I BRI AR SEEVEYIN S /N A1 22 R SRR N D H g Y I AT B 1B T R
BRI

25 b /NE A VI AR AL R B R RO DX, 3R DR A 2R S 2 PTURHB) /N A rp U X A
7 4 DX R HLASEAE ™ R

B EWREE

S5 AP T B3 S SCHR AR TR | 38 2k X A A A 2 g sl B R S R C N ARUE TR
A7 2R I RCEE AN 2 Hr, 1T LA & BRI 4> 4000~3600 42247, /N2 6] P 3 JEE A4 H R T 5Ll X S R 1)
TP . R0 AR R ) R LR /N A T M X e R ) A A B B e BT
T AR RIS R /N A T A T R EE T s, BN AR L P e AT e R S R
B A= T I g . Hod &N B A FEE 1) & R AL S I SN T G K fifi 1
1R (A INZZE FE 2R S 2 PR DU sk v B S R LA ARAVEY . SR, /INZZ A LU ZR M X A 52 20 A B

LA A A /N 04 B R R O B SR C N R RIS R B 1 S R A AR Z A e R 2R
R LA TG TR A A AR 2 /N2 T B ) B [ BB A7 A AR KR 25, DR LG B 58 35 11 2R B i 1) SR A
DA% RO Y 1) B i LA B2 B R 7 3k () g FH A AE AL T o

(AL 4 AR T 38 BB

@ hE LR E B d AT A SO A B AL - GRS R R ) SO R L 1980 4E55 143( 1 BT, 5
106C ) IT.

@ v g sk i IR A e ) g o PR GBS DB ) , R A R SEAR H AL, 1979 4K, 55 80 BT

@ ey E A QU va e iy R DU ) , (5 il S5 30 ) 1978 4R 50 2391

@ BT - (—JUTLTLAR R B DU R EIR DR A ), (5 vl 274D 1956 4156 4 1

& B A B30 T Rg BB R PG DA ) L (5t ) 1983 4E 45 104].

© Kidder, T., Liu, H., Li, M., Sanyangzhuang: Early farming and a Han settlement preserved beneath Yellow River flood de -
posits, Antiquity, 2012, 86(331), pp. 30-47.

@ Wl S 2 CLBEkEs SCi Iﬁfﬂfﬁ/ﬂ—%ﬁ RSO, S5 5ER) 1954 4E55 2 10

® VFinizs (DA : B P O 2857 BT 0D L VIR N BT R L 1998 4F, 25 3-268 BT Ly - (4 ) 57 IR P I
I%E’J}\DT”%U%UE%W»/E}L»W%QE 54,

O 0. Yi, B, Liu, X, Yan, X, et al., Dietary shifts and diversities of individual life histories reveal cultural dynamics and in -
terplay of millets and rice in the Chengdu Plain, China during the Late Neolithic (2500-2000 cal. BC), American Journal
of Physical Anthropology, 2021, 175, pp. 762-776.

@0 4n:Choy K., Yun H. Y., Lee J., et al., Direct isotopic evidence for human millet consumption in the Middle Mumun peri -
od: Implication and importance of millets in early agriculture on the Korean Peninsula, Journal of Archaeological Science,

2021, 129, pp. 105372.

- 100 -



