55 36 5 3 FEREMBEXRLHFR Vol.36 No.3
2018 405 H Agricultural Research in the Arid Areas May 2018

E R :1000-7601(2018)03-0125-05 doi: 10.7606/].issn.1000-7601.2018.03.19

e B E/NEFTEXPEKSIEET LR N R 43
mHE EWmE,E S EENLE A Bk ES

(LHMWE TREASEY ¥ E SRR E ol K, Hilr 2240 730070,
2 HR g KA, Hl 2200 7300705 3. HoR gl Kbk, Hfk 22 730070,
A H A KA BB B2 BE, HlF 221 730070)

W OE. NTHREABRASEEL LA ZRENZFBEE Y, AP %K LT T T % K 1971—2012 4 4 42 4
& H A % #3435 F APSIM (agricultural production system simulation ) 1 2L 3t <[5 [& K (% H B K £20% .+
15% .+10% +5% .+0%) 5 I8 )& (% H B E +2°C . £1.5C ,+1°C . +0.5C +0C) R TWE A NZ FEHAITTH
W, HRAZALTREA EEHEARFIEABEINART BEME AT MG ENLZ BN AN, &1
R ERBRITEEAN,ZNZFEY) GBRAX,) MIEE(X,) ZNEDMELE T F 5 V=1452.24+2693.88
X,-287.25X,-200.38X,>-344.47X X,(R*=0.999,P<0.01) , YBEFT M BAEENEZFBEEELANEF A, BE
W2k BT kMR RAEH AN 5% BN F FFE R ARG K 21.38% , FHRNE A 1431%; Y IEKL LM BE S5 HE AL
BEEFOB T _REHBRAR, REENER, BEFHAT 0.5C, A NEFERAEIEN 4.92%, F ¥ 515
K 324%  MEQN BT IREAE R Z AR BB BB KRS E N ENE RN TXTREAS
P 38 1R B 9P SR

KA APSIM A R E R FANZ 88

hESES, S126 XHEIRER: A

Simulation of the effects of precipitation and temperature change on
spring wheat yield in dryland of Central Gansu

REN Xin-zhuang'?, YAN Li-juan’, LI Guang"’, NIE Zhi-gang*, WANG Jun*, LUO Yong-zhong’
(1. Gansu Provincial Key Laboratory of Arid Land Crop Science , Gansu Agricultural University, Lanzhou ,Gansu 730070, China;
2. College of Agronomy, Gansu Agricultural University, Lanzhouw, Gansu 730070, China;
3.College of Forest, Gansu Agricultural University, Lanzhou ,Gansu 730070, China;
4. College of Information Science and Technology, Gansu Agricultural University, Lanzhou ,Gansu 730070, China)

Abstract: Climate change has a great impact on agricultural production, temperature and precipitation change
are one of the most important factors. In the arid and semi-arid areas, this effect is even greater. Spring wheat is one
of the most important food crops in this area. In order to explore the effects of change of precipitation and tempera-
ture on spring wheat yield in drylands. In this paper, based on the daily meteorological data of a total of 42 years
from 1971 to 2012 in Anding District of Dingxi city, the simulation of spring wheat yield in different precipitation
(Daily precipitation +20% , +15%, +10%, +5%, +0%) and temperature ( Daily temperature +2°C, +1.5C,
+1°C, +£0.5C, +0°C) conditions using agricultural production system simulation model ( APSIM) , studied the in-
fluence of temperature and precipitation on spring wheat yield mechanism by adopting two polynomial regression,
path analysis and marginal effect of single factor. The results showed that the yield of spring wheat (Y) and change
encoding values of precipitation (X,) and temperature (X,) regression equation for Y = 1452.24 +2693.88X, -
287.25X,-200.38X,7-344.47X,X,( R*=0.999, P<0.01) within the scope of the design of the experiment. when
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the temperature is constant, precipitation and yield of spring wheat were positively linear relationship, the simula-
tion results showed that the precipitation increased 5% each, yield of spring wheat biggest increase was 21.38%,
the average growth of 14.31% ; When precipitation unchanging, temperature and yield of spring wheat quadratic
function decreasing relationship was open to the bottom, each elevated temperature of 0.5°C , the spring wheat yield
biggest drop was 4.92%, the average decline of 3.24%. Path analysis showed that the existence of a negative inter-

action between temperature and precipitation effect, but the increased precipitation effect on the increase of spring

wheat yield is greater than the temperature rise.

Keywords: APSIM model; climate change; spring wheat; yield; simulation
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Fig.1 The changes of annual precipitation and annual mean temperature in Anding District from 1971—2012
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Table 1 ~ Simulation design of precipitation and temperature
KoK AR Ak L i) o AR B A o AEBIREE
Change of . Average annual Change of Average
precipitation/ % Code precipitation/mm temperature Code temperature/ °C
=20 0.000 308.0 -2.0 0.000 9.8
-15 0.125 327.3 -1.5 0.125 9.3
-10 0.250 346.5 -1.0 0.250 8.8
=5 0.375 365.8 -0.5 0.375 8.3
0 0.500 385.0 0.0 0.500 7.8
+5 0.625 404.3 +0.5 0.625 7.3
+10 0.750 423.5 +1.0 0.750 6.8
+15 0.875 442.8 +1.5 0.875 6.3
+20 1.000 462.0 +2.0 1.000 5.8
1.4 #HiEabE 2 905.22271 200.088 , A~ [a] [ 7K F1 L BE 7K - X 75 /)N

¥ APSIM FEUL 45 b B 5 9 /N 22 7 8 55080
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Table 2 Dynamic changes of simulated spring wheat yield with the changes of precipitation and temperature
KgAK Ak L) W3 AR Change of temperature/ °C
Change of
precipitation/ % -2.0 -1.5 -1.0 -0.5 0.0 +0.5 +1.0 +1.5 +2.0
=20 1499.14 1450.80 1402.96 1342.38 1301.53 1250.36 1194.45 1130.85 1071.65
-15 1762.41 1704.21 1645.77 1574.66 1500.78 1439.06 1376.19 1309.20 1247.95
-10 2124.47 2061.97 1988.44 1903.09 1804.92 1730.20 1663.88 1585.73 1513.54
-5 2443.12 2387.75 2349.25 2270.93 2190.89 2105.00 2010.65 1898.64 1808.45
0 2803.43 2749.00 2693.41 2627.73 2544.31 2468.71 2375.27 2263.76 2152.40
+5 3187.81 3108.73 3017.09 2965.61 2863.82 2780.36 2684.94 2587.97 2467.18
+10 3520.73 3463.72 3377.77 3285.37 3173.91 3055.23 2958.65 2863.46 2735.72
+15 3786.90 3751.02 3682.95 3608.22 3526.19 3354.92 3241.69 3113.11 2999.61
+20 4013.97 4003.10 3912.04 3868.70 3770.42 3650.10 3551.08 3418.81 3301.45
T R AR NEE TR R 1971—2012 S AEP TP 441,
Note: The yield of spring wheat in the table is the average value of 1971—2012 years.
x3 FNEFERMESEKMEBENTEST
Table 3 Variance analysis of simulated spring wheat yield and precipitation and temperature
75 SRR J5 2% H & ¥or 2 P B EE
Variation source SS MS Sig.
%7K Precipitation 53762820.450 6720352.557 2905.222 0.000
ML Temperature 3702752.426 462844.053 200.088 0.000
%2 Error 148044.662 64 2313.198
AL Total variation 5.632x10° 81
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Fig.2 The single factor effect of precipitation

and temperature on spring wheat yield
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