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Impacts of Climate Change on Wheat Yield in China
JU Hui'? ,XIONG Wei',XU Yin-Long' ,LIN Er-Da'

(" Institute of Envi and Sustainable Develop in Agriculture , Chinese Academy of Agricultural Science Beijing 1000813 Open Laboratory on Climate
Research , Chinese Meteorology Administration , Beijing 100081, China)

Abstract: Wheat ( Triticum aestivum L.) is the second most important grain crop in China. Understanding the relationship
between climate change and wheat yields will not only help to optimize agricultural practices, but also benefit to adapt
climate change. The regional climate mode PRECIS (Providing Regional Climate for Impacts Study) and CERES-wheat
model were used to simulate wheat yield change under future climate change scenarios. The preliminary results indicated
that both the yields of rain-fed and irrigated wheat would be decreased in 2070s by about 20% with climate change. The
yields of rain-fed wheat loss more than irrigated wheat, and spring wheat or spring-habit winter wheat would be decreased

more than winter wheat and winter-habit wheat with cli

change in 2070s. The areas that yield decreased remarkable are

located in Northeast China where plants with spring wheat and Southwest China with winter wheat.
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Table 1  Wheat g P of different l zone
o B> it PR N 3
EBR = PIV PID PS Gl G2 G3 Simulated Observed

AEZ Cultivar . N
yield yield
1 3 411 Jing 411 0.5 4.4 0.1 18.4 9.3 1.9 6484 6 697
2 4% 22 Lumai 22 2.1 3.9 2.0 5.7 3.2 2.2 6 696 6584
3 881 2.2 3.5 0.4 4.1 2.9 7.5 409 3 800
4 4B 26 Mianyang26 3.0 2.0 2.0 2.3 2.0 1.5 5363 5012
5 # 59 Xin 59 2.2 2.4 7.5 2.1 2.8 7.2 6761 6970
6 5L 9 Kehan 9 1.0 8.9 7.3 6 6.5 2.5 5226 5176
7/8 KR 4 Yongliang 4 0.5 4.7 6.5 3.5 2.5 4.9 3831 3705
9 BB Feimai 2.0 5.9 9.8 9.4 1.8 6.3 6099 6 081
10A  ## 6 Xinchun 6 0.1 45 9.0 5.6 9.9 2.5 598 7381

2.5 .6 1.0

10B__ 383 5418 Jimai5418 5.2 9.8

¥ :PIV= LA AR IE S HGPID = KA ESBGPS = MERES IOl = IFRBRFESH G2 = MEMKER SN 3 = LMW AENR

ZHMWS K. 10A: ﬂﬁlﬁﬁ 10B: FML % o
Notes: PIV = :PID=p

2.2 KSFHFNEEFHRN

IPCC RFHLSMAODZRBKE, BRXKBER
REHRBRS N 4 HELEER, K 2 RERSE
MR, B2 BEREAHFLEER. RIE PRECIS BHE
5, R E 2071 - 2079 4E Y A2 TR E B (1961 -
1990) B9 - ¥ IR BEFH 5 3.89°C , FE/K 3/ 12.86% , B2
HRTREF® 3.20C, FKHEMN 10.23%, B&
il B, 7 PRECIS iy A2 SBEEAFERT,
2070s REF /N E B EHED 23.7%, KEE
FRAABEARR (EE).

TS/ EELILAK IS T i XA 34518 m
AP MBI 0% ~30%. It RERE
FEHLPEFR, ERAFEEBRAERESET
£EH 0% UL, YHERMEEFHEERWE
EZ—RASHEZ, —BMEERKOEBRAKS
Rl KR 80% o AHTINN, IR TN E
ERESBEABRTHH=BE, BLRETEE
RRAREEM, EABRRANERBEMG, E A2
1 B2 7T, R3¥E 2070s RE4EIL K HFEKE T
M 10% ~ 14% , REFE 3.5 ~4C, KKRF/D
FH AT RE M EER B URA/NE
AR EERHE X, REMEKB R EF
R KR E MM R EER ., KIIP Tt
KEXHEMARTN, ERRLBEAZHTE

i :P5 = grain filling duration
rate parameter: G3 = dry welgh( of a single stem nnd cplke 10A: spring wheat in Xinjiang; 10B: winter wheat in Xinjiang.

:G1 = grain p at anthesis: G2 = grain filling

RBEFF 2 ~3C,BRTT LRIEHF /N E SR
HIELER, Rt X3Z 28 FTRKREM, Btk
—E R EE.

EREFL ALELERAERLER,/MEH
BRI, BEELE 30% ~60%. BET, AILFIR
LB/ EEFUENMNENE B TRENTAS, R
BRREFLWHHETEEX, RS EHENT
R, BERRENY  ERRBEFABHLEE
T, &/NEHFHEICRET IS, MERIEE R
R R4 /N S A Bk IE SR AT IE AR, #5577 DABER AR
SRBEAINENEEFHAAEH, AELERY
BERETFUMNZRAEN/INESHEEERNL
F HEEFHAFNEEZ-RBERS AFTEL
ERMASEVR, Z-_ERKEEZHEHBTFRENE
AR, B % Xt R B R

ERKEBERGFMET , MRELRPDENE
FLRIRENUSHBEEEE NeENEL/NE
ERB= , FNE RGBT 30% ~35% ; L/
EHBT= 10% ~ 15% , FET B R B, BB AT LAER 4
AMER R INE ARFIE W, AMERY IR F A
5% Z W BT E/NEHIMEERB R TL/IE,

MEER/NEEFRE, SEZLITERNE
BKREEARAE W, 2B FHB= KA 20.2%. &
EBEGT BERETHRBETHNS  HERE
FHRE, HEFEOWRTFREFIE BFEELETR
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2.3 FAESBEHEBUE CO, B /MEHRM

M A2 1 B2 RRSBEE R T/ Z =R K
TE(E2),HELLRETHEEMELIEE L2
FI#EAR K, BBIFE PRECIS RAMABEER T BER
RS A2 #0 B2 SM/NER R WEEEAMER, &’
EHEJEENER., MBEREE CO, WIEKER, /I
EWBFEBEERBE BNREEE Co, WERE
B RSN E R E PR RIEE R K

%2 FESETAMITHRERNESREL(2070s)

Table 2  Irrigated wheat yield change under different
climate change scenarios (2070s)

W F&_Scenario A2 B2

¥ CO, FEXL Without CO, fertilization effects -20.2%  -19.4%
F 18 CO, FER With CO, fertilization effects  +4.0% +3.5%

FERFBEBE,CO, WERRBREERNA,
SEAHRETEREAKERFEETEX. RE
FEKE ST BRI R B &4 T , CO, BIFERA BE
HI LK, AP CO, FBRFBEEE, REBR
NEEKMKEERESTLBARE, MEPEZE
KEFHMABREFEE, MERALHES P, EXL
BEXHEERS, EFEMY R EE, Hit, &
R FSER MY HEEE X O, BRBFHER
R—#2% AR EF P RREERTHEE,

3 it

SR CERES BRI — /551 L8 135
I B RS R A , A B RE S RS IE AR 25 8]
FHOHERAANFEEETARARGEANE,
ERBESKEEL LEE, FEERKNRR T
HALAHRIE, BAETHENELOERURE
ENFBE TR, R EERH AR B PR
EA—RHRAAEEERATHRREN, RS
BIAARFRREMEN BB ESRES, HiLE
£, CERES FF £ ARk %, FI IR FI W B0 , B
GENCALHEHMBESEMEA—SHT S, Mi%E
— B MR RZEA EA L RARGTERERA
BEAE TN ARER. MEFRZRSRE 145
YR 2 R P T S L AL T DR B A IS BT
ESREHE, AFROREETFIRE—FER, 5%
RT NERESEEHE,  FRKGEBISLET
Bt — R RRE BN FAIX RS (LB R, BF
REERRHEN, TSA—EE, NXHH
B AR EE RSB, A R A

BHEREREX NEFREHEER, MRARET
HETR /N ERE R AR ERG, RRRE
BEWEEZ— MREEHEEN A, LIREL
AR REYHEE SR —E,
FRBEEAEHEREEH TEARR
B GCM MR B AR E R A A T —F
KEERFTRERPETRE, LBEIERRRE
SEEAYHHBEZ-UHSE nREBLH
BHRENMEFBRECES, ER/EEL MR
REMERH ST LR ERIEFRENTE,
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