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Effect of Hybrid Occurrence of Cold Damage and Drought on
Maize Yield in Heilongjiang Province
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Abstract. Based on the data of corn Agrometeorological Observatory in Heilongjiang Province from 1981 to
2016, the accumulated temperature anomaly ( > 10 C) and water deficit index ( K¢y, ) in the national meteorologi-
cal industry standard were used to distinguish the cold injury and drought during the period of maize emergence and
tasseling. It was stipulated that the cold injury and drought occurred in the same station in the same year should be
a mixture of two disasters. The relationship between accumulated temperature anomaly, Ky, and maize yield was
constructed by stepwise regression analysis, and the effects of mixed disaster adversity on maize yield were dis-
cussed. The results showed that during 1981-2016, the accumulated temperature anomaly of Maize at Seedling-
heading stage ( >10 C) in the study area responded significantly to climate warming, showing a significant increas-
ing trend (P <0.01) , showing the characteristics of low in the north and high in the south in space. Ky, fluctua-
ted with time (P >0.05). Spatially, Ky, tended to be more in the West and less in the east, which better reflec-
ted the characteristics of water resources allocation in the study area. During the analysis period, the number of
years of cold injury and drought mixed occurrence in Maize emergence-heading period was 2-12 years. The cumula-
tive occurrence of the two disasters in the study area was 94 years. The mixed occurrence of the two disasters ten-
ded to decrease with time. It occurred intensively before the mid-1990s and then decreased in frequency. Spatially,
the mixed occurrence of the two disasters decreased from west to east. Less trend, the western Songnen Plain is a
frequent area; the accumulated temperature anomaly of Maize at Seedling-heading stage ( > 10 C), K.y, and
maize yield have significant or extremely significant correlation (P <0.05 or P <0.01), ( >10 C accumulated
temperature anomaly decreased, Ky, increased, maize yield showed a downward trend; the cold injury and
drought mixed adversity at Maize Seedling-heading stage. The negative effect of environment on maize yield was
dominant.

Key words: cold injury; drought; maize yield; accumulated temperature anomaly ( > 10 C); water deficit

index; Heilongjiang Province



