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Abstract: An integration of observation data of field experiments and statistical data of crop productivity changes with climate change in agri—
culture for the last decades were conducted, potential pathways and mechanisms of impacts of climate change conditions on agricultural pro—

duction were elaborated in this discussion paper. A hypothesis of “effect fermentation”, a mechanism of magnified adverse impacts of climate

change on the overall sector due to mutual interaction and overlapping of climate change conditions and land resource availability on crop

growth and production which in turn, may exert secondary impacts on agro—food and animal husbandry resultant from decreased yield and ef—

ficiency. The future China’s agriculture will face the great challenge of low response in productivity to technology application and of high in—
stability of cropland productivity, thus giving rise to the increasing difficulty in sustaining crop productivity and food supply for the state. Na—
tional strategy for mitigating climate change impacts on agriculture are suggested based on the susceptibility of production sectors and regions

varying with the different trends of climate change conditions. Preventing and mitigating adverse or even hazardous impacts of extreme cli—
mate change events on agriculture should be given priority in the fight with climate change in agriculture. It is also recommended that re—
search and technology development should be enhanced with long term monitoring and experiments with climate change impacts on agro—

systems nationwide under improved coordination and funding mechanisms.
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Table 1 The impact and performance of climate change on agricultural production
WMER  RmEe M SR RS

HEEW  PHatEEn SRRAM BARERASE AR EE R

REWRW X BAAEY SR RRER S8 K
R AR BRI RCR R E A F A RS, T
Xt B AR G B
ST AR B JRA A TR AR A
AFRET)
EL U2 L B R AR P XER AR R R F A
AL
KRR ZAEHEAE IR AR R, ATREK

WFTE

R K [COIXTEH RN ; 126 IR PR Ot Sy B R
FREXHERAR G, B R E , R ER IR BRI

T RN - Eh B AR , 15 B N[ COTH R X S LL 5 L
Wi s 7K BEIR B X K RE AP AR TR AR B

KA NZE J 1L Bl R AR T TR A T el AL T AR
FRRIR X AR

VR XS AE A R AR 7 B M 5 AR S T % e A 7 T
IR s T 20t - b B I

0.3r
e e L LT [CO]
e 02 pmmmmmmmmooooooooooooooooooo oo
S e T ittt
Eop| | [] Ay  gommmmmmmmmmmomeoe (R ]
T LT [P |
11—
o B0 B AR
EEEE

2 [(BHHES) F~---——-----——=----------
K 020 R F---------—-——mmmmmmmmm e

B T

1 SERTAI R & F=H 2R

Figure 1 The overall impact of climatic change on agricultural production

AR o X R M AR Al 5 AR
FR R A BTl 2 FRY A~ B 27 T

2 SEZFUXHERIEEE
eall

AR 60 43k R & R i M AU 1
7 A Rl X AU VRS 2R, LA A X 35K
SR A R , 856 A R AR 1
AR 22 S, SR AR v [ ARl A= 7= R I ]
PUBZAN AT 255
2.1 5RUEFFENHEINSEZULEFE=KES

(DRI R, T H B BUR AR« o 4
FER LRI R, IEREEES 10 4F 02~04 &,
R AR TR B AR U AR L AR IR T b
fibdL DX 5B, P R ARV AP R il o i X R 2 AR
s SR, H RT3 LT, R P R
DX RS BAGHT X, A0 A 7= 0 7 32 298 B R Wi B R
I, 32 R Pl 245 A0 T7 THR R EERCR , T Ra 7 H

MR A

I D W B R

(2) RGBS IR , et R BRI K
A =g LR |, S AR i R VR, 7 T AR
T RAERN IR K FIRRE RN RIBERS,
Atk RSB I B A AR ol A 7 4 o [ 5 B3
RSB A 7 R FA BoARS RaE F H
TR AR o

(3)RABAL M B DX AR S A, ARl A 7 BE 7 B
DX 322 S R« P ASURAE SR R, ARl A R
KB RIR, R AL RS — s ;T
B RHEFKT R HEARY KRB R, KRS T
ARALFIAE b AR B B AR T R U, T T
HR T e DX AR i P R T 9 R 22, By L A 55
SRABIRE
22 REHERLEFFHAGESSEZLFETHEX
M= KBERSEE

(DA R FE IR S 2 ARAL R K, &
F LRI Z R AR YR B aa F), e RUE IR



1710 TR GEE DX SARAE PR AR A AR AR 7™ R W B TR R AT PR

201149 A

B AE , DO BTG, AR, Do 3 i AR AR B
ANBTINRANE ; JEHAR K R R B M by 5K
R, W50 b X AN VR4 H BUB R BUE, BTN
MR E R ; R TR B BIA AE AR =, A
A SR BT, AT BRSO A ARAAR L A 7 BE T IR ER
AR E N R,

(2)FTRALhnE RS, 7= AP AT + B
Keitt—y R A0 H 2B T R4, LT
TEREY TR ER AL AR T I 2644, PEL
b AR SRS K I 2K B D PR, X L ] B
PE—2B A K IBE AR A7 ) R ARG AE

Q) HAREMR VIR R EZE MBS, RENX
e R - Tie R R IR FE D, R Stk AR
RSB BIGIN, I 2 K KA ALy
FIHLIX, e 22 , TR0 K SR T S b 5 K 3 9
KA AR R IR R 3 2 5 o R <
UG T MBS A s R O 22 B KRR
17T EL AT BEX 3t gl A 7 A RS2 AR, (A0 A7
HRERTEZENEWRE, BmT 25 LA S8
BT,

23 ARSBEEXTHERLEF=HRILHEXNE
B, ERER KRR (EM i h N SIETLE
ResstE

(17K BE VRS AR - b 3 BEAR T 7K BT,
TESARAL L Pk AR AR R, AL AR I F B IX
TR, B 77 Z 0 T BRI 0, i R &
Tr R EAKBIRF SR EIBR O B 2538 K, fRb A &
GBI R B HIZ H 22 o

(Ve 55 AR i - — S 52 A A i AR Ak
AP LB AR R, AR AR AL R AP IE R AR 1
YR TE S AR TR 5K, B R AR A P A
R AP PR A 5 B A, AR AR T B U A
PR/, T P ARG 7 7 HEK R B B AR T AN AR
KE 5 FE R PG b | 7 e DX S X R R T AR
Xt SAGAE P BRRAAEAR 25 , 4T LA R 700 EAR RGBT
FERT ZK TR AL , XA FIPREE 26+ iUk

(3) Bkt A= 7 1 i 595 bk e 2 B - 2R i oS i
JIFIE A R MR Bk D BB B O G
PAREAIILRS , AP ™ H Lkl , B o 2/3 9
R B R B AR 7E AL VAL AP R 13, X 2
3 DX R MY B AR AR AL SRR 553 3 X 5 B <A
R TR AR TR R A AL AP L AR A7
RATRE A3X o PRI, ARl B E 55 PR B A

AV A R SARAR AR T BERE S 1 o
24 ATEANFARENEEZITREE HRIE
MMARERHBRYE, SEZUNAREF . RR
MRMAR WM E R, SIEZUITR L E=F
HARAERIA—LEFEIERm, ATH 2 H A8
IR B R N3 L

(DR RS AR A g R A 765 52 PR
AR SRR JE o SUBAE AT ARyl L B T AR
TEY R A7 ST AT SEBEAF FEAR R P & o R T Y
b ARE PG R b DR A 3 3 5 A0 P A TR AR TR T
N5 2 SEAE TR , 2K BEUR R A T AS BEA RS
BRAE P 381 ARV AP et DX = A 305 T AR A
B35 8 71 ARy B AR S N R A PR E FR 1, SEP
S INAE PR A R ELSZ B HE ) R

(2) AV TR A AR 5 B Ol BEIR e
FIE o SRARAL B F R P LAY A 7 ) SRS
A EEE R E AR K, A R AN
HRAEYy, TPEIL A A AR BT b B AR A ol
ARl 1) B PR i H B L 5 e R 4 B U
A TR, JUHR T e, P b R iR e —E ™
5 i PHAL3B B R 2 ARl EE AR AR L TC 8 K BEIR
F R RS IRF AR EAR LR B8 5 A 4R
BN, i FoK GEURFR A , F OIS B XA N5
R BE RS, VRN X, R R
BT E AT X, B ARl e R a7
BIRGRAE RAEL T g A F o B & ™ iR
RS EE I, AR PR A P RE R R R
fR, FERRPFR R AR A ™ . (i,
BRI TE -5 70 TE AT RE RSN LN AR AR AL B

()M 4y A 7= A B P B A DR SR AR AL R T R
EMAERET SXR A FEY LRERERTE .
SURBALE BT, AR R R T A
VeV J17e Ak, T AL B BARAE PR B i 5
AEEYGERRRFGCELMNTE. FEHERX
T U IIR AR K/ T R EY A KR T
SRR B B AR SR A R B A AR MUK T R R P
HEIH B R, BIAN[COLITH R T ALk B B &
AR SR TR A R YA AR s SRR X 2
b DX FIAE 0 A 7 28 GEAE o TR 0 R B B T A
Yo PRI, 38 B AN SARAE SV 7= R G
mi , AME T Z SR SR B B2, SRR AR
TR IE R ESE FEIE,



53085 oM

DI S 1711

2.5 AT, M SEEUIHEME RGEE = HF=
BHIRN, EFERARHEME

(IR RN A A E 1 - RARAE AL P THR B B
XHEM AL P BE T B2 , EL A8 BRI AN RE BB IR BE XS
VEMHE 7= S R A5 R BN A M BT o 3 BE A0 [
ARKSEA TS, AR AR RAE
HARHIR B AR T 2L 5, [RJAHiiR BE AR ARAE AN TR 224
AANFZRB, FIAKTT AT X 2 20 B AR 5
(RISt , AN [R] st A 3 B AR APV ) A ™ B RS
Rz AN R, a0 IR AR A5 B AR AR 7K R ™ Y
AR, R YRR MET R ZES, B
AN FEFIAHAR ) 2o 5 7 B ] RE R T P

(2)[CO it A28 17 B9 AN RE 1A - [COL e AT 8% 2
B BTIRBENL BT 20, BIINERMEN; AR
[COMEURAEA ] , 451 40 E R ALK RS FIAR TS 5 [COIRS
A Yy I S RO, FTRERHLR. (B OB A& B
2, RYIBONIEATRE ; i, AR HRICO, Tt
R A 7 RE T AR Ak = A RARA FRAY , B AT
AL AT A DR i3 AP AR AR 7= G R AT AR
T o5 i Y A RO

3 SEEALSHERVEFSZRIEZRSK
B 5 Bt
31 SETAMFERLEFMRIEFEEKE
TR R RN

(DRI N BAR B B, HE AN AT 3
FIURESE AR TR T o BT AR SAERE A H 2538 KA
AR, SRARE T AR AR P AR 38 7 BRI , A
RES T FRIGESE , HBUET A RIEE & Brik iR m = R Y
TARTE A RME ;45 B B A EOR TR 2 RS
TRBA AR J R F LGB EER MBI T ARAE
A9 RSB AL E

()RR R TR, KRB EAR
ST LA, SRR, Pl S S AR5 s 4
BIREBEHOL FRRE T TR, T# ™ i RKIEm,
TRDH 2 RERE 1, AR Bl P A itk R UK R A B¢
Bl A AR AR RO o AR T R 25 7™ B A%, <
RAAL T AR i A T R AT 58 G R AT B
MR RAE T AR AL, AT B B AR AR X3
R TR, R R 5 7Ll AUt X

(3) SRR BT ARV A = A A X AT Ry o T
L X - i L X B o R R R, R
BV /B ZEH TR, AR LR P RS S (i e

A N E B 3 %) 9F JE K B IR R R T AL T X K
RE T AR, R R AR M A 7™ 4 XS8R g 5 R , I
SRIEL AR M TR AN S, {51 BT e, s e AR
AT BN ZE H B 1)
3.2 R FHSEZLHBRRE REETEH R

(DA ZETE RS e VT IL R 2h B R
P D R B T B AR MV AR PR, B AT 7R 1A
AT BBLE R TR o

()G ANRAE A G R ARAHAE L - K
BT RER ST THEUEZAIRR AR,
EL 1 R38BT AE AR S 6, T8 L Ak Dl
KRB RATI R 255 2 25 BB AR R AR R AR
BARWEERETT

OB IRAEEAR F AL T2 A, 45 52 B
I SRS AP e AT o H TR Z Rt R SR K FE
AR EROR , BB R MK G IR ZBAR , KR fe
A7 B REOR s R, S =Z 5G] BB S AL o
FEAE PR B TR RN SABAR A 3 (R
3.3 ol R 3 SARZE 4 B [ 3R KT AR B R AR 3L

JOENF AR R R AR A R R AE 55, T
DA ] R S 1 R S T A O o SR AR AL R W Y
FERBOR X ETHRENLR . FATA N, 3R S kot
N FEHEANT 4 DJ7 AR

(DR SARASAL T LA 25T A SRR X U™
WoAE S HATE R, P AR i
SR, T AR MY SR AR SR X SARAR L B B AT, T4
b AR PR B AR B X ARz b
X E RO R, SR BRI ORI T &
Holk; @QF- s m K F oK H AR T 3R R ; @by
RFFTT - P BT AR L) G ) 3/4, R AN
ST 5K 2R R, R R L P R A
PHLIX, R T A AR AR A K RS BRI eSS . [
I, RSB A K IR R R R R IR T
Aedb . ARACAPYIL B AR 4 B AR SR A 7 0T A 4R
155 o IR B AL THT H G AR A BORS R 7 BE i Bt
FEA K, R RAR R T L AR A2
BAEPIING /N AR KR = MR R
HIRE ST RIELAR

(2 )RSk R UK A BB 1R R X AR AR
RS, TR AR EROLE™, <
AR F AR GRSl K R R A= 7 RE
TIRIARERE P, T i [l Ry 2 e 7 M R 7= A T
R B RS o FERARLY , Bl it KUK AT R i —4F



1712 TR GEE DX SARAE PR AR A AR AR 7™ R W B TR R AT PR

201149 A

AR B 7 R CEE LI, TN 24 A AR 52T
B A FESENE , — U B R T AT REE A AR 3~5 4F
I BRI, — U B R RV SR T 5 R B
25 T R RE B SURAR SRS e KR ™ &
EWA RN E MY e, XIIHB—HIX,
B B B A IR T A R 2 e AU AR
RIEH o

(3) 55 1 L Fi e A 1 Py A 2L ] 2B
FR R AR E AR T E AR A = RIRARIIE - 18
I PR AR i A 7 A RBRB R LA AR B A LB
FREAMU SRR ARl A= 7 XU B BATL A A
R 55 , PRIk AP RR NS RE A J o IR AN RIS
L FIEEE SARAE R R B ARV BHE AT, K R Ffd 4
RIS EEARMFR , TERHE] ATl AR R AR Al £
X PRI o

(4) 303 M U TF 5 760 107 3o 52 AR 4R BT 64
FE AR PRI AR A P15 SRR E K R B B &R
B AR RS AT, AR ARk A
7R ARAF G ERTOARERA R, H L5 DL
XA K J o FARF B [ 5 RUE 9 AR LM 2
W SARBACTFAE L (BATXT XA TV BB ik
Z 5 M TR [COIR EHF M RBIBT AL 2 , TS
ARG R A Y R BT T b s R SC R BT
PORHRZ , AR IR WA S ik o S {2 R e AR
B A PR , T B R A AL S R i A
A RO FBEAIEA , 45 5 3 LABE 2]
34 EERA SSEEURE, BREARXE

FATAR , T ARRALRT R W L2 AR K
L, R HRBU T30,

(1) Ao o7 PR AN SE AR S . FEEER ST
b, BT T AR AT AR MY SR B B AN ] S
AATLER S HCAE AN R X SIS [R] 7 M B SR B A5, T 7
FIBET B9 1 55 R8s 7E B ZE A 5T b, 27 D
ARV JEHE 58 B AEAE AR A B FIAR S AL S BoR
AR, TN AR AR AR Y B SR PR A s TR R BRI
kb, BFRATIAERAR S KIS ROR , 18 0 AR
Xt ATl S AR 5 ) S FEOR 5 BF i 46 0 45
A AR R G RERZ A o

(2) s W 0 SARAE A S B BE 1 e, EEAE
ST TR IR SR P 28 T 0B R X
FOVE B AR A B R AR Ml 532 W) 4 0 L0
WEIHEM 5 HSHF 2 IR AR/ 3 A= 7 i L
SRR A HE L, KITIRTNLIRAR LI BT FE K

- gl IR 5 RGBT RS BIL R 4 R A
7B (AN RRSRGE ) ) 5 G BER Sl , i
SRR S R R A B A AR AR5 15 SR A A
55 s W R Al A L S AR AR P B, 4 1R R PR K
SANEIRAE TR S EOR M &, TP R R AL RS AN
SRR o

) BEEARLXT TIRAACRIEAR B OL, STHEAK
MV RERSARAE . AT, AL SARAL AR 5 X 4
AREAIE ZATEERE, 2010 EEAER TR, 755
b DX 3 [ T R SR IRl A B R MK R A
BRI BN #, d BN S R AT AL, &
BT RN SS B 1, 25RO B £ 32
R FEsfg e R SRV B AR AL , 5
A AR 55 AN S R AR AT SRR TR , 5 HAt
PN AR FR IR S WX ARAR AL, PR L A 7
N

SE 30K :

(S, & R, SR, & SRR xRl A 7= R )). &
AP FF R AR, 2011, 30(9): 1704-1712.
PAN Gen —xing, GAO Min, HU Guo -hua, et al. Impacts of Climate
Change on Chinese Agriculture[]]. Journal of Agro—Environment Sci—
ence, 2011, 30(9):1704-1712.

R F IR WA, SRRSO BRI S REXT[T]. LRk
SN fEiHR, 2010(372): 1-15.
Xiang shan scientific meeting office. Climate change impact on agricul -
ture and coping[J]. The Xiangshan Science Conferences preseniation,
2010(372): 1-15.

[31 RS, Ak 5 RBAR AL RO TR 22 BT B2 E A, 2011(5)
23-24.
PAN Gen —xing. Some scientific problems of agriculture and climate
change[J]. Scientific Chinese, 2011(5):23-24.

(41 EEE. FURVSMRAR b BOH X 3R ERR A AR 7 R AT R R[] Bl
E A, 2011(5).27-29.
REN Guo-yu. Climate change and the possible effects of its on China’s
grain yield[J]. Scientific Chinese, 2011(5):27-29.

[5) AREESC, REIES:. SRR AR A SRR AS RARN). Bl
HE A, 2011(5):29-33.
ZO0U Jian-wen, XIONG Zheng—qin. Effect of climate change on carbon
and nitrogen process in farmland ecosystems[J]. Scientific Chinese,
2011(5):29-33.

(6] Tyttt 45, ARTTIS, S SRR SR R R R RR R R
AT BEEHE A, 2011(5):20-23.
MA Shi—min, LIN Er—-da, MA Shan—shan. Climate change and agricul—
ture and rural development and the livelihood of farmer[J]. Scientific
Chinese, 2011(5):20-23.

[THRIRIL, 54, Rz, 4. R & Bolk B ES = EE
BT BlR ELA, 2011(5):25-26.
HOU Fu-jiang, NAN Zhi-biao, ZHU Wei-yun, et al. More attention to
the effect of climate change on animal husbandry attention to[J]. Scien—
tific Chinese, 2011(5):25-26.



