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Effect of climate change on yield potential of crops in Tibet

Gesangquzhen'*?, Pubuciren'®, HU Xi-yuan'
(1. College of Agriculture , Northwest A&F University , Yangling , Shaanxi 712100, China;
2. Institute of Forestry Seedling Science & Technique in Xizang Autonomous Region, Lhasa, Xizang 850000, China;
3. The People’ s Government of Dongla Township, Gongga County, Shannan Prefecture ,
Tibet Autonomous Region, Gongga County, Xizang 850700, China)

Abstract: Based on observation data of six representative meteorological stations in Tibet during 1971—2010, and
using linear trend estimation, this study analyzed characteristics of climate change in the past 40 years in Tibet. We stud-
ied the changing trends of light-temperature productivity (LTPP) and climatic potential productivity (CPP) of barley and
wheat in the past 40 years from six major agriculture areas in combination with the data of actual productivity. The results
showed that: (1) In the past 40 years, the temperature and precipitation increased, the mean temperature increased by
2.26°C in the six major agriculture areas, the increasing rate of mean temperature was higher than that of China (1.1°C
<100a~1); (2) The LTPP of barley and wheat increased at an annual rate of 53 kg* hm~2 and 107 kg* hm ™2 with the in-
creased temperature, respectively. The CPP increased at an annual rate of 94 kg*hm™2 and 110 kg*hm ™2 with a slight
increasing of precipitation, respectively; (3) The changing trend of yield potential in terms of LTPP and CPP of barley
and wheat decreased. For barley, there existed gap between the actual yield LTPP (10 385 kg*hm~2) and CPP (5 969
kg*hm™2) of barley, while those for wheat were 9 040 kg*hm~2 and 5 197 kg*hm ™2, respectively.

Keywords: climate change; Tibet; yield potential; barley; wheat
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Fig.2  Changing trend of mean precipitation from 1971 to 2010 in major agriculture areas of Tibet

MEZAERKERE(WE ), FWFEER
A Y A B, A 1 #E Ry 0. 334
C-10a~", Hifiid T a =0.1 KPR BRI, FE
K F A AL 3G ke A, A ] %5 10,338
mm*10a™", Bt T o = 0.1 KF1) B Z MR .

WFE HZ FKCERE, MRS R E T
AR T 0.1 K1 B RS BRmS, &
ZE RSB 5] RN 0.447°C - 102, HIRE B2, N
0.352°C - 10a™ ", /MR %, 24 0.321°C - 10a™ '
R 7K AE AN [ 25 D) 3R B S [ ) A8 Ak fa 3, 72 4
ZEFR IR S A ke gl T 0.05 ZKSF Y i
FVERE , S RN 6.9 mme10a~', HZEHE
PR 55 553 R 38 34, (H 8 A 3 0o S S PR A 5 5 K
A ZR ) e B A 55 ) U D e A (BRI A
HYERLR

A bR R, V4 96 1 34 s ik - 3R 8 7

R HL 1 AR, R8T 0.607°C - 1027,
Hep 10 ARAE KR, 2 A .6 At T 0.05 K
S S A I, AR ARE AT T 0.1 AT 2
PERGS . B2 1 H 6 1.9 .11 .12
A RE, AR rER A IEAE , (AARIA i A
B, Ho 8 F MR K S sl K, 6. 771
C-10a”"';6 A /N,y —3.878C-10a™ ",
2.2 BERENEWNEFEN

iz AT A = W i F A 2, T H A5 21 VG R
TR I RN A 0 1 ME

M 3B 4 TLAE PO BRRT/INZ R
AP ) BRI G B, o IR A 7 T
FHAE 53 kg hm ™21 107 kg hm ™29 3 EE B0, % 43
MEF- R AL AR, IR EY B 6 IR
A7 00 Bl A T 2 Y T R T . 3 1997
A H A DR EE AT, R 1 R A s T 8



552 1Y

SRS A « DY R AL fb S X 7= i i T ) 269

BT 40 AR AR (E, BA LB BBk Ot
A 7V 3 ) e 32 4 R B B e A A T
TRRFI/INZE 9 R, 2 o 1 1 3R, 38 IO P AR
TER AT, (B AN L e

R 1 AR ERER MR BRI SR E 2R

Table 1  Climate tendency rate of mean temperature and

precipitation in different periods of Tibet

il RN XIS ﬁ%/kﬁftﬁm %‘
Time Mean temperature Mean precipitation
tendency/(°C+10a™"!) tendency/(mm-10a™")
AEBR Year 0.368" 14.747
FEARKFEG—H)
Main growth 0.334" " 10.338”
time(May — Sep. )

Z Spring 0.352" " 6.9"

¥ Summer 0.321*" 8.731
B Autumn 0.351" " -0.821
£ Winter 0.447" " -0.063
1 H Jan. 0.607" " -0.088
2 H Feb. 0.346" 0.445
3 H Mar. 0.389" "~ 1.623
41 Apr. 0.335" " 1.448
5 H May. 0.333" " 3.828
6 J1 Jun. 0.305" -3.878
7H Jul. 0.347** 5.838
8 H Aug. 0.311" " 6.771
9 H Sep. 0.375" " -2.222
10 H Oct. 0.259 1.503
11 A Nov. 0.418" " -0.102
12 7 Dec. 0.389" -0.419

e ox Fl* x A3 HIFRi T 0.05 F10.01 K19 3 E A5

Note: * stands for significant difference( P <0.05); * % stands for

significant difference( P <0.01) .
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Fig.3  Changing trend of photo-thermo potential productivity of barley from 1971 to 2010 in Tibet
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Fig.6  Changing trend of climatic potential productivity of wheat from 1971 to 2010 in Tibet
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