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Evaluation of adaptation degree of winter and spring wheat to
climate change in Loess Plateau

ZHANG Li-wei, YAN Jun-ping, LI Xu-pu, LI Min-min
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Abstract: Taking Loess Plateau as the study area, the model of adaptation degree of crops to climate change was
built. With mathematical statistics and geological spatial analysis methods, the spatio-temporal variation characteristics of
adaptation degree of winter and spring wheat to precipitation, temperature and light from 1960 to 2011 was analyzed, and
the regional division of adaptation degree was conducted. The results indicated that the synthesized adaptation degree of
winter wheat during the whole growth period was mid-high (76.2% ) and tended to decrease; the adaptation degree of
winter wheat was moderate during revival to jointing stage but mid-high in other stages. The synthesized adaptation degree
of spring wheat during the whole growth period was mid-high (70.9% ) and tended to increase; the adaptation degree of
spring wheat was mid-high during filling to maturing stage but moderate during sowing to emergence stage. The regional
synthesized adaptation degree tended to increase from northwest to southeast in Loess Plateau; it was highly correlated to
precipitation adaptation degree, moderately correlated to temperature adaptation degree, but negatively correlated to light
adaptation degree. The trend rate of synthesized adaptation degree tended to increase in the west, northwest and northeast
parts, but tended to decrease in the south and southeast parts of Loess Plateau. The climate change was somewhat benefi-
cial to the planting of spring wheat in the north part, but became more and more harmful to the planting of winter wheat
in the south part. It is essential to strengthen the management of winter wheat during revival to jointing stage and spring
wheat during sowing to emergence stage so as to improve their adaptability .
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Fig.1 The geographic distribution of meteorological stations in Loess Plateau
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Table 1

The grade standards of adaptation degree

SR
Grading standard
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Low adaptation

TRl 2

Mid-low adaptation

SR I ]
Mid-high adaptation

548 B3
High adaptation
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Table 2 The multiple regression model of adaptation degree

TR Factor FET Model FH F value
I35 I A, Temperature adaptation degree A= —1.1441 = 0.77¢ - 0.011h + 250.435 25.021
JK533E N A, Precipitation adaptation degree A,=3.3212 - 7.584¢ +0.008h - 32.215 71.507
JGHEIE N A, Light adaptation degree A= —0.5294 +4.662¢ — 0.001 h - 33.607 55.983
LEATEINE A, Synthesized adaptation degree A;= —0.5492 —1.231¢ - 0.001 h + 61.538 17.906
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