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Several Strategiesof Food Crop Production n the Northeast Chna Plan for Adap-
tation to Global Cl mate Change—A M odel ng Study

JN ZhiQing GEDea-Kuo SHIChunLlin GAO L iang-Zhi

(A gricultural M odernization Institute, Jiangsu A cademy of A gricultural Sciences, N anjing 210014, Jiangsu, China)

Abstract The gradual clmate change scenarios in the Northeast China Plain in 2010, 2030 and 2050 w ere
generated, using output of the GISS T ransient B model and themean daily climatic data near 40 years (1960
1997) taking from 5 sites i e , Heihe, Harbin, Changchun, Shenyang and Yanji The CERES models in-
volving ybean, maize and ricew ere run under both the baselinew eather and the climnate change scenarios
Then the effectsof climate change and atmogheric COz2 ascent on the crop and varietal digositionsw ere evalu-
ated, based on comparion of the smulated yieldsof the 3 crops in these wo cases The possible geographical
shift of the safe northern Iim it forw interw heat in the studied regionw asal® asseessed Finally, several adgpta
tion strategies for food crop production in the concerned region w ere advanced, w hich provide a sientific basis
and serve as a reference for making them iddle and long-temm agricultural policies

Key words Global climate change Northeast China Plain; Food crop production; A dgptation strategy.
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Table 1 Outputsof the GISS Transient B at 3 sitesof Northeast China in 2010, 2030 and 2050
Tenp diff () Prec _ratio Sl _ratio
Site 2010 2030 2050 2010 2030 2050 2010 2030 2050
Heihe 2 42 326 4 56 117 114 123 Q 95 Q 98 Q 95
Harbin 2 22 279 437 106 107 100 Q 99 102 103
Shenvana 189 317 437 108 Q 98 100 Q 99 101 103

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



28

26
, 20?7 , CO-
12 (R) R CO2
(ET) :
; Penm aniM onteith ET ,R
CERES [10] [11] [12] (6, 15, 17].
, _ ET _ S+ ¥ (1+ g./4J
REETT s+ ¥ (1+ g./09) “)
CERES 'S " - oY
I} ga l gC
[13] [14 17] , c CO:
CO: ' CO-
, , (4) ge(  go)
[12].
, CERES ge( g9 = LAI/(X + ¥%) (5)
121 CO: X ;X
o> [18] , CO: ,
C: Ca , (5) XY
Co: C0: CO- L R 3
(18 21] CO: (555
« n[ia 17] wmolmol %) (330 ymolmol %) X
CO>» , (9, 18] X CO>
CO: ’ X
(330 pmolmol %)
3 CO2
2 OO 1)
(] ) CO: Table 3 Stanata resistance (}) used to simulate
, , the direct effects of CO2(According to US EPA[®])
, 02 (umolmol 1) /
CO > concentration Soybean RiceAV heat M aize
330 34 4 34 4 55 8
2 CO2 555 49 7 49 7 87. 4
( )
Table 2 Photognthetic coeff icientsfor var ious crops 3
at different CO2 levels (According to US EPAL) '
CO2  (umolmol %) / X
CO2 concentration Rice/V heat M aize Soybean CO2 ,
330 1 00 1 00 1 00
405 1 05 1 02 1 07
460 110 104 112 Ca
530 115 105 118 13
122 CO: , )
CO» , 1 2]
, Cs Ca ,
[18 21] «
" CO: , ,
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Table 4 Percentage changes n smulated yieldsof ranfed
and irr igated maize under the cl mate change scenar ios

n 2010, 2030 and 2050

Rainfed maize

Irrigated maize
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Fig 2 Percentage changes in maize yield due to clinate

change, comparedw ith the base yield in next

50 years in theNortheast China Plain
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Transient B

( 4:

Site 2010 2030 2050 2010 2030 2050
Heihe 32 39 24 32 39 24
Harbin -12 -17 -24 -12 - 17 - 24
Changchun - 12 - 20 -28 -12 - 20 - 28
Shenyang 4 -2 - 12 17 5 -6
Yanji -6 -17 - 33 5 -6 -14

BASE

Table 5 Percentage changes n smulated yieldsof ranfed and

irrigated soybean under the cl mate change scenar ios

n 2010, 2030 and 2050

Rainfed ©ybean

Irrigated oybean
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Site
2010 2030 2050 2010 2030 2050
Heihe 151 196 242 158 201 245
Harbin 4 5 11 8 9 19
Changchun 53 54 57 54 56 61
Shenyang 16 16 21 35 27 23
Yanji 6 5 -6 24 19 0
33
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Fig 3 Geographic shiftsfor the safe northern limit of winter w heat in the Northeast China Plain in the next 50 years

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



30 28
6 “ "
Table 6 Smulation exper mental resultsof* introducing var ieties’ fran south to north for several crops
V ariety . . . . . Lo
Crop V arietal type Origin Introduced site Climate scenario Change in yield (%)
18 2010 2
Soybean Tiefeng 18# M. &L. Shenyang Changchun 2030 10
maturity 2050 14
18 2010 -2
Tiefeng 18# M. &L. Shenyang Harbin 2030 14
maturity 2050 9
7445 2010 13
Y an7445 Early Shijiazhuang Shenyang 2030 14
maturity 2050 21
1 2010 7
M aize Zhongdan 1# M edium Changchun Harbin 2030 3
maturity 2050 8
6 2010 9
Jingza 6# M. &L. Beijing Shenyang 2030 19
maturity 2050 17
2 2010 *
Rice Y angeng 2# M edium Xuzhou Shenyang 2030 21
Japonica 2050 40
* Can not be safely heading
, 3
4
41 : 0,
CO:
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