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Study on the water deficit trend of summer maize in
recent 35 years in Wugiao County, Hebei Province

SHANG Mengfei, YANG Meng, FENG Yupeng, JIA Hao,

LI Shuo, SONG Yingjie; CHEN Fu, CHU Qingguan”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract To improve the WUE and grain yield of summer maize and make the best of rainfall in limited irrigation
conditions in Heilonggang, based on summer maize yield and observed daily meteorological from 1981 to 2015, the
crop water requirement. coupling degree between rainfall and water requirement, crop water deficit index (CWDI) and
influence of CWDI on summer maize yield in the growth periods of summer maize were analyzed by SIMETAW model.
The results showed that: 1) Inrecent 35 years, CWDI in the summer maize season was not significantly decreased with
time, while coupling degree between rainfall and water requirement not significantly increased, and the water
requirement of summer maize increased significantly. The extension of growth period was the dominant factor for the
increase of summer maize water requirement, and the growth period extended more than 20 days in recent 30 years.
2) The main drought types in summer maize growth period, no drought and light drought probability, were respectively
51.43% and 45. 71% . From seeding to emergence period and from tasseling to maturity period, CWDI were the
highest. 3) In general years, when the coupling degree between rainfall and water requirement were high, rainfall could
offer summer maize basically enough water. However, in serious water deficit years, maize should be irrigated

between tasseling and maturity period.
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Table 1 Phenology of summer maize from 1981 to 2015

By A i LR i 22 3 i

Year Seeding Emergence Jointing Tasseling Maturity
1981—1985 06-22 06-28 07-29 08-13 09-14
1986—1990 06-21 06-26 07-26 08-13 09-15
1991—1995 06-15 06-22 07-25 08-13 09-13
1996—2000 06-12 06-17 07-19 08-11 09-15
2001—2005 06-19 06-26 07-31 08-19 09-23
2006—2010 06-12 06-17 07-21 08-10 09-30
2011—2015 06-15 06-22 07-24 08-08 09-29
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Fig. 1 The water requirement, effective precipitation and irrigation requirement in summer maize season in last 35 years
xk2 BEEXREXEESKEFHEXSH
Table 2 Correlation analysis between summer maize water requirement and meteorological factors
x5 i K A p N EE ) — RO} T 34 A H RE B %k AF X i
Z F IC B
Water Solar o Average Average Sunshine Relative
Item . o Precipitation . o
requirement radiation temperature wind speed hours humidity
i KA 1
oK B 8 5 0.826" 1
Rk 0. 087 0.331 1
-2 Al 0.817" 0,747 0.086 1
- Hg A 0.379" 0.471% 0. 234 0.433* 1
ERGEDR 0.677" 0.921™ 0.362" 0.455™ 0.352" 1
S 249 AR o 3 2 0.563" 0.559" 0.231 0.805" 0.473" 0.241 1

T x FIRTE 0,05 ACT- LR E M. »x FIRTE 0. 01 KT L WFHK.

Note: * represents significant correlation at the 0. 05 level; ** represents significant correlation at the 0. 01 level.
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Fig.2 The water requirement, precipitation in different growing periods of summer maize in the last 35 years
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Fig. 3 The water deficit index (a) and coupling degree between rainfall and

water requirement (b) in the summer maize season
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Fig.4 The water deficit index in different growth periods of summer maize in over the last 35 years
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Fig. 5 The grain yield, trending yield and meteorological yield of summer maize in the last 35 years
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