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Impacts of Climate Change on Development and Yield of Soybean over Past 30

Years in Heilongjiang Province

JIANG Li-xia' ,LI Shuai' ,LI Xiu-fen' ,ZHANG Li-qun®,DU Chun-ying'

(1. Heilongjiang Province Institute of Meteorological Science , Harbin 150030 ; 2. Meteorological Bureau of Longjiang, Longjiang 161100, Heilongjiang , China)

Abstract: According to the 1980-2008 ground parallel observation data and daily meteorological data from 10 agro-meteoro-
logical stations in Heilongjiang province , by using the mathematical statistics method , temporal and spatial characteristics of cli-
mate changes and its impacts on soybean development and yield were analyzed. The results showed that the climate in the study
area trended to become warming-drying, accumulated temperature over 10°C and average temperature in growth season in-
creased , frost-free period extended, precipitation decreased from bloom to maturity of soybean ; sunshine increased from podding
to maturity. Light and heat resources increased significantly in the southern region. Soybean response to climate change varied
with regions and developmental stages. Planting, emergence and the third leaves period had no significant change , except abnor-
mally advanced in the west ; blooming period advanced , hence ,the interval from third leaves to blooming shortened , especially in
north and middle area;podding, pod-filling and maturity period went ahead slightly, and warming was one of the main factors
that advanced the growth of soybean. At a certain threshold , soybean yield increased with the rise of average temperature in the
growth season. Consequently , there would be both advantages and disadvantages of climate warming-drying to the soybean pro-
duction , hence, great importance should be attached for variety selection,introduction and planting pattern of soybean.

Key words: Climate change ; Soybean ; Growing period ; Yield

PRI AR 2 e ] FE B R A AR R 2 —
RS e Y g By J 4 I 6L, £ 4 FE ARO AR
AR E R, H AT, AR e TR 4
BRI 3l S, A 1 LA K e A Ak Al AR 7
RS 2 B R 30T 28 4R N SR AR AR AT S Y
PR, [ A O T AL T B X e — DX
AR AR BB 2 A A DT . 20 i
42 80 AR LR A Z U A W] (8 T i 5 1S T B 4

I #s HEA:2011-09-01

AN PR S Bl A /N A2 T M DX L A it
P T RRAR G . AR S T H R B AR
o R SR/ X R AR R W, 235 2R S 7 AL
H i = 10°C B A3 i 3 o, {5 7=l =20°C
ik 0 K /L, 2 B o L R AU B 4 /N T AR
R (1 38 R P G . SR PR T
(] I RE AR BB, 70 AT i e T 2 BR i B4
R GEIRA AT, K 46 2 T R SR ] i TR R

ESWB At (K4) RHFE IR %535 H (GYHY201106026 , GYHY200906019 )
FE—EEE N LW E (1972-) , Lo, WP TR, F 2GR IR AR LIS . E-mail: jianglixia0326 @ yahoo. com. cn,,
BIHESE AHER(1964-) Lo, MR TR, EENFRHIZEI R LAE, E-mail:nongyeqixiang@ yahoo. com. cn,



922 K E B 6 1]

A 1T 3 ol B Sl ™=, i L ™ i 3 B R IR T
B PREEE , BEE A E FRE rEe ], 21 i
2R R S s 19 = 4 0 A, PR TR I, X A&
ZE MR SR A Bt A Ml 14 A 7= A ) AH g HL S5 R A
FEG A B Th, R ASE I, Liu 2805 F) o
1984 ~2003 4F- 1) B RIFFT 3 B, M AR B8 1) = Ay
TSR HE P [ AR b b XM 7 5 B 3G 0, T — 2
FRJE o E At P 6 AV et XA R B = )
FETEM I/ . Kucharik 25 BF 5% 26 W 76 3 [ Bk
W e M, Aok ARG N 1°C, B R FIK G =
HTRE AR/ 13% F1 16% | i 4n S 4F B 25 S kioK
IR LT PR RE R R 5% ~ 10% 3K T
ek N3 3 A P TET S . Maall 267 R 9 a i
(R GRS 5T 1 B B S e A8 A X R 2 A 72 1
FE A5 TR R 08 45 a4 R 52 AR L s I D
7, Bootsma %' i HIL B EAG T 2040 ~ 2069
AR AGAR A AE Y T 7= ARSI, A5 TR
A SR R A B S A DG S5 e, OF B
a1 AN B PGE R E B R0, 0013 tohm 7,
165 R 1k, TR B TR KRG AT M
FE R M A R GEAT SR B D % S TFad 3 30 a X
E e SV TR RN A S o TR W T Y & o
MR LT K= w2, R 7856 BRI A 0%
PSR S 5 7 e AR S P AR

1 #REFE

1.1 WHRESEER

FRPE G 1B R L0 3k 551 e 00 0 5
A7 8 DL K G RME RARAEIE O, 45 & 28 KAl
AR, 7 R 7 X BUBOT 5 10 ARl R
G VE N BIFFE S, A5, [RS8 T B8 4 oy B BB VAR
ANl XA A AR AE B X R A 7= i 52 i,
Ha o3ty 5 AR, 23 5 S A6 AR X 98 R4 X | rp
TRHLIX. | FE HBHLIX AR EBHBIX (F 1) ¢

SCHOR B BEORA EaR 10 S5 A5 1980 ~ 2008
AR H BRI REK B BRES B8R B 10 A4S
A R SR LR 2 2008 A Y K TR B IR,
FIRERYRA TRBILEILERTE . KE
ORI b 5 R (RO S5 LIRS ) 1) 22
SRUEAT, BRFE T U 7 32 i — 3k, BT i oK =
s P DI ZE I 0 ) AR LR 4 — B, it FH AR R
1R AR R — 2, HAHE I U2, BT
1980 ~2008 4F- K &7 f BB R IR T B e 144 g it
JRy R A AT E A

F1 MRRif SR

Table 1 Status of the stations in the study area

PP 4 S frE
Station Latitude/° Longitude/° Location
FR T
48.50 126.18 I8 North
Wudalianchi
T
49.17 125.23 J# North
Nenjiang
FER .
o 47.60 126.10 PG West
Baiquan
Jeit
47.33 123.18 PEHE West
Longjiang
PRz
46.88 127.48 3 Middle
Qingan
M
46.08 127.35 1% Middle
Bayan
M IR
o 45.75 126.77 F 5 South
Harbin
XU,
45.38 126.30 T South
Shuangcheng
s
46.73 129.88 A East
Tangyuan
FiF .
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Baoqing
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Fig.1 Change of accumulated temperature above

10°C from 1980 to 2008 in the study area
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Table 2 change of frost-free duration from
1980 to 2008 in the study area(d)

I B R Lb AR JEE PEE PE KW BER SRH
Period and comparison North West Middle East South Mean

A(1980-1990 4F) 130.4 145.2 150.4 154.2 153.0 146.6
B(1991-2000 4) 135.9 154.8 150.8 158.7 160.0 152.0
C(2001-2008 4) 144.1 156.4 157.8 162.6 167.5 157.7

B-A 54 9.6 0.4 45 7.0 5.4
C-B 83 1.6 7.0 3.9 7.5 5.7
C-A 13.7 11.2 7.4 8.4 14.5 11.1
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Fig.2 Change of mean temperature in the growth
season ( from May to September ) from
1980 to 2008 in the study area
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Fig.3 Change of precipitation from blooming to

maturity from 1980 to 2008 in the study area
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Table 3 Change of soybean development from 1980 to 2008 in the study area

X 3k I B Je Mo A I i = TFAE 45364 BRI A
Period and Planting Emergence The third Blooming Podding Pod-filling Maturity
Region
comparison period period leaves period period period period period
HWFFEIX A(1980 -1990 4F) 11/5 29/5 10/6 10/7 25/7 - 23/9
The study area B(1991 -2000 4) 10/5 27/5 8/6 171 26/7 20/8 24/9
C(2001 -2008 4F) 10/5 26/5 8/6 5/7 24/7 21/8 22/9
Bl A (1980 - 1990 4F) 12/5 29/5 8/6 9/7 2177 - 23/9
North B(1991 -2000 4F) 11/5 29/5 9/6 6/7 23/7 17/8 23/9
C(2001 -2008 4F) 12/5 29/5 10/6 5/7 22717 20/8 17/9
PEER A(1980 -1990 4F) 16/5 2/6 14/6 1377 30/7 - 23/9
West B(1991 -2000 4F) 10/5 26/5 7/6 771 29/7 22/8 23/9
C(2001 -2008 4F) 10/5 25/5 6/6 3/7 22/7 19/8 20/9
Hr A(1980 —1990 4F) 10/5 27/5 8/6 /1 26/7 - 25/9
Middle B(1991 -2000 4F) 9/5 25/5 8/6 471 26/7 21/8 24/9
C(2001 -2008 4F) 9/5 24/5 7/6 30/6 24/7 22/8 22/9
KB A(1980 1990 4F) 15/5 2/6 14/6 1177 26/7 - 27/9
East B(1991 -2000 4F) 19/5 4/6 14/6 12/7 30/7 24/8 30/9
C(2001 -2008 4F) 16/5 30/5 14/6 11/7 30/7 23/8 28/9
B2 A(1980 -1990 4F) 4/5 23/5 3/6 8/7 21/7 - 18/9
South B(1991 -2000 %) 3/5 21/5 3/6 171 22/7 18/8 21/9
C(2001 -2008 4F) 5/5 24/5 3/6 771 25/7 19/8 22/9
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Fig.4 Correlation between average temperature
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period of soybean in Wudalianchi from 1980 to 2008
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