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Impact of Spring Drought on Winter Wheat Yield and the Mitigation by Fertilization and Irrigation: An Ex—
ample of Survey and Field Experiments in 2003 and 2009 in Yuanqu County, Shanxi Province, China
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Abstract: The increasing drought hazard is one of the increasingly severe challenges of China’s crop production under impact of climate

change. Agriculture in arid and semi-arid regions has been considered very susceptible to climate change, especially to the increasing

drought impacts. In this paper, data was collected of winter wheat yield both from farm survey and field experiments in a normal climate year
of 2003 and a drought year of 2009, respectively. As in the studied region, drought frequency has been increased and winter wheat yield had

been much impacted by spring drought during wheat active growing. Wheat yield was seen decreased by over 30% and the plot yield variabil—
ity increased from 10% to 22%~42% in the drought year of 2009 compared to of 2003. Nevertheless, in unirrigated rainfed fields, yield re—

duction was seen at 6% under well fertilization treatments, while irrigation only and better fertilization only brought an yield increase by 48%

~64% and 30%~44% respectively compared to unirrigated respectively in the drought year. However, better fertilization in irrigated fields re—
sulted in high yield, even higher by 36%~77% than the mean yield in the normal year. In addition, field variability of wheat yields was also

reduced under irrigation and better fertilization. Therefore, drought impacts had been effectively mitigated using better designed fertilization
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and proper irrigation performed for the production of dry land wheat. It is suggested that available nutrient amendment and irrigation will have

much potential for mitigating drought impacts on rainfed agriculture.
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Figure 1 Yield variability of winter wheat under normal climate

and drought of 2003 and 2009 respectively

2 2003 ££50 2009 FMFEMNETER TER=ES T
Table 2 Wheat yield of rain—fed fields in 2003 and 2009 and the yield decline under drought

ECi 3 2003 4E/t-hm™ 2009 4E/t-hm™ SERIIHTE 2R %
KHF#E 2.97+0.38a(n=12) 2.24+0.93b(n=12) 32.6
_ i it A 2.85+0.33a(n=25) 2.4720.62b(n=19) 154
HIE VAL 3.76+0.51a(n=25) 3.55+0.77b(n=19) 59

TR/ ING F-ROR WA R R B 3 22 57 (P<0.05),

Note: Different low case characters in a same row represent significant difference in grain yield between the two years and drought of 2003 and 2009 re—

spectively.
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mitigating the drought impact on wheat yield
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