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Field experiment study into influence of spring drought on maize yield
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Abstract ; This paper studies the influence of spring drought on maize yield based on the combination tests of soil
water stress test and field test of seeding trials. Results show that during the corn planting and emerging periods,
the relationship between soil water content and corn yield follows a quadratic function. Spring water stress of soil on
maize yield is very obvious. In field water capacity, soil humidity declied by 1 percentage points each, maize yield
will be reduced by about 7% ; soil effective water reduction for every 10 mm, per unit area yield will drop about
14% . The article also identified maize drought index of soil moisture. The influence of soil moisture decrease on the
corn yield was quantitatively studied. The indicator and mode of soil moisture influence on maise yield can be used
for developing the assessment and prediction of maize spring drought, and can also be used to determine drought-re-
sistant irrigation content.
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Fig.1 Average moistures and effective water quantilies of soil within depth O —20cm in each treatment

during maize seeding and emerging stages
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Fig.2 Maize yield per unit area, relative yield and average dry spike weight in each treatment.
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Fig.3  Soil relative humidity and relative maize yield per unit area in each treatment
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Fig.4 Relationship of relative yield per unit area of maize and soil moisture during seeding/emerging

stage as well as effective water content in ploughed topsoil
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Fig.5 Relationship of relative yield of maize and emerging rate and emerging stage
ST]AE 4 A Fr b A
3 MTLERMITIE

(1) FRERD R LSk B S5 B 28 IRRBOE R, fEHERKEDT, LR
B 1 AN, B R 7% /47,0 ~20 em +38 BEEROK EA /D 10 mm, By R 14% o4, 50
TR T I PRV RAK SRR R FRA, AT ™ R

(2) FERDH B A 0 ~20 em V34 HHEWREE 22% ~25 %o (SAHXREE 85% LA ) T oK™ i fi i 5 3
MREE 18.5% ~22% (SAHNHRRE 80% AiAy) = 3 ey ; TR EE 17% ~18. 5% (SAHX R 70% /47 ) ¥z
5 B LGS FAARI 12% 2247 5 1 16% ~ 17 % (SRS 65% Ze47) Ry 5 0™ 20% 2o 47 5 1R <
16% (S AIXHR B 60% LA ) R, 087" 30% L o Hif\] 0 ~20 em PR A K E 50 ~70 mm ;=5
B340 ~50 mm PR 335 ~40 mm PR R, 225 ~35 mm FHER 25 mm DL RO ER, SEEHE
P o TEREFPRT EHERN RIS, 3 2 0 1 A R i B K i (BlE /K i) 7 32 ~ 50 mm 2 [A] 3 H, 7 i i
B1325 ~32 mm NEEE,18 ~25 mm N E 12 ~18 mm PR, /DT 12 mm NEE,

(3) A1 4 oK 3 Fn 3 AN B 2 100 % R 50 20000 2 57 1 B FOKR B 5208 fe e b AnsE =, ml 4
TR B VA TR B A AR S AN LA v, o e R HE K AR R

S Hk

(1] UL, FRELL AR =5 B R REIA BRK W ie B B WS K i E280n; [ ] AR 2527 2%35,2004, 23(3) 24 -29.
LIU Gengshan, GUO Anhong, REN Shanxue. Compensatory effects of re — watering on Summer maize threatened by water stress at seedling period
[J]. Chinese Journal of Ecology, 2004, 23(3) : 24 —29. (in Chinese)

(2] B5Emn, skEAT, M. & THFARD YK ISR T]. R 5HE#R, 2010,26(4) :35 -39.
Zhao Xuianli, , ZHANG Yushu, JI luipeng. Preliminary discussion on water stress of spring maize during seedling in Liaoning province[ J]. Jour-
nal of Meteorology and Environment, 2010, 26(4) : 35 —39. (in Chinese)

[3] ZEF3E, RIJGHE, BRa Al ORI 48 H A5 & K B R A MR R s i [T ] ARb A 24,1999 (3) :55 - 59.
LI Shumei, DONG Xianwang, CHEN Jianhua. Effects of different target soil water content on summer maize growth traits and yield[ J]. Journal of
North Agricultural Science ,1999(3) : 55 =59. (in Chinese)

(4] Amp, P8t B R, 55 AR T KT TR R ], EKFEE,2009, 17(2) :60 - 64.
BAI Xiangli, SUN Shixian, YANG Guohang,et al. Effects of water stress at different stages on maize yield [ J]. Journal of Maize Sciences, 2009,
17(2): 60 —64. (in Chinese)

(5] I, B R , ELIRA. T 58 XA R AR s 5 2 K A B 52w [ T ] B 55,2000 ( 3) 226 - 27
TAN Yongyuan, SHI Chenggiao, WANG Bingwei, et al. Effects of drought stress on corn physiological and yield for different cultivation patterns
[J]. Journal of Tillage and Cultivation, 2009(3) :26 —27. (in Chinese)



<212 - H % K F % Mk 21 %

(6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

HRST IR, SRR IE  BRZRTE, 45 WK TR Rt e ot T 0K i RK A3 R R s i [T ] . JEEHEZK 2491 ,2000, 28 (1) 50 - 53.
SHAO Liwei, ZHANG Xiyng, CHEN Shuying, et al. Effects of precipitation, irrigation and variety on Yield and water use efficiency of maize [ J].
Journal of Irrigation and Drainage, 2009, 28(1) :50 —53. (iin Chinese)
BRI, Sh6H, BT T, 4. T ST K RERUK SRR 1], KA 2005, 13(2). 79 -81.
CHUI Zhenhai ,MA Xinglin, ZHANG Lijun,et al. Effects of drought stress during seedling stage on Yield and water use efficiency of maize[ J].
Journal of Maize Sciences, 2005, 13(2): 79 —81. (in Chinese)
PR, BRI, T 5 XA TRV P K RO L AR B e m 2 [T . AR 2R, 1996,22(6) 1757 -762.
CHEN Jun, DAI Junying. Effects of drought on photosynthesis and yield for different maize varieties[ J]. Journal of Crops, 1996,22(6) :757 —
762. (in Chinese)
NG, MR, RAF IR, A8 ELFR ™ i 5K A 5 2R B m ORI KR BE [T ] . EMEHEZK 2431 ,1998. 17(3) 119 -23.
SUN Jingsheng, XIAO Junfu, ZHANG Jiyang, et al. Relation of summer maize yield and water and irrigation system for efficient utilization of water
[J]. Journal of Irrigation and Drainage, 1998, 17(3) :19 —23. (in Chinese)
FRL,EFR, FEM. EL T XA A [ T]. R UE 4 ,2007,16(5) :37 - 43.
WANG Chunyi, LOU Xiuyong, WANG Jianlin. Effects of China agricultural drought on food yield[ J]. Jouranl of Natural Disasters, 2007 ,16(5) :
37 —43. (in Chinese)
LREPE, E3, W] AR X A P R IR LR [ J] . BEURALS2,2000, 22(5) :41 -46.
MA Shuging, WANG Qi, AN Gang. Study on the variation laws of the thermal resources in maize — growing belt of Northeast China[ J]. Re-
sources Science, 2000, 22(5) : 41 —45. (in Chinese)
ELR, SR, BRA, A5 RS H [ M. Jbat. g iMuet, 200935 -37.
WANG Shaowu, MA Shuging, CHEN Li, et al. Chilling Damage[ M]. Beijing: Meteorological Press, 2009 : 35 —37. (in Chinese)
LhRFPR. 2009 455 R KGRI BT A B [T ] . &5 Aol B4 ,2010,35(1) 249 - 52.
MA Shuging. Agro — meteorological disasters in 2009 and their impact on food crop production in Jilin Province[ J]. Jouranl of Jilin Agricultural
Seiences, 2010,35(1) :49 —52. (iin Chinese)
PR AR, XU, 4. A R TR U P R0 1], TRAHAE 2010,18(2) 120 - 124,
CAO Tiehua, LANG Henghe, LIU Yajun,et al. Influence of climate change on meteorological yield of maize in Jilin Province[ J]. Journal of
Maize Sciences, 2010, 18(2): 142 —145. (in Chinese)
JEHE TR, B, XL LT K AR K 5 K A RS [T ] EKFRLE,2008,16(3) 1140 - 146,
HU Yianping, CHAO Jianmin, LIU Min. Correlation study of maize yield and climate factors in Liaoning Province[ J]. Journal of Maize Sciences,
2008, 16(3) : 140 — 146. (in Chinese)
EBE, AR ARENE, 5. RACH X R R R KRG BRI PR A [T ], B AR F L, 2011,20(5) 1141 - 147.
WANG Qi,MA Shuging, XU Liping, et al. Indices and modes of spring drought influence on maize seedling growth in Northeast China[ J]. Jouranl
of Natural Disasters, Disasters,2011,20(5) :141 - 147. (in Chinese)



