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Effects of Drought at Different Growth Stages and Different
Water Availabilities on Growth and Water Consumption

Characteristics of Summer Maize
XIAO Jun—fu, LIU Zhan—dong, LIU Zu—gui, NAN Ji—qin
(Farmland Irrigation Research Institute, Chinese Academy of A gricultural Sciences, Xinxiang 453003, China)

Abstract: By the experiment for test—pits under a rain shelter, the effects of drought at different growth stages
and different water availabilities on growth, water consumption, yield and water use efficiency(WUE) of summer maize
were studied. The results showed that drought at different growth stages would inhibit the increase of plant height and
leaf area index (LAI). The more severe the drought hit, the smaller the plant height and LAI. Suitable for water treat—
ment, the plant height and LAI were growing better than the other treatments. The yield showed the first rise after
falling trend with drought time occurring later. The output reduction in seedling stage with the light—water deficit
treatment was the least, that was 9.88%, while the grain number per spike in tasseling stage with the severe water
deficit treatment was the lowest, was 349.98, and then the yield reduction was the greatest, was 32.67%. The water
consumption of the severe water deficit at jointing stage treatment was the lowest at 258.09 mm. Any growth stage of
drought-hit, its days as the water consumption decreased the severity of drought. Through the yield and water con—
sumption of summer maize analysis, both showed a good relationship between the quadratic curves. WUE of the
light—water deficit at jointing stage was the highest, 2.202 kg/m’, followed by treatment of dry weight in seedling stage.
And because of the magnitude of production decrease was more than water—saving in late stage, WUE decreased. Fi—
nally, according to the results of yield and WUE in different treatments, properly reduce the limit of soil moisture for
water—saving and high—yield in summer maize was put forward in this paper.
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Table 1 The soil moisture lower limit guide indexes of summer maize in different periods and drought degree experiment process %

b & 5 W -
Treatment Number Seedling—Jointing
EFMIET T, 65
R T, 60
i Ty 50
PO T, 65
WATHER Ts 65
A Ts 65
v R T, 65
I 5 Ty 65
IR Ty 65
A F YRR T 55

O - i il — WEIR TR —
Jointing-Tasseling Tasseling—Filling Filling-Mature
70 75 70
70 75 70
70 75 70
60 75 70
50 75 70
70 60 70
70 50 70
70 75 60
70 75 50
60 60 50
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Note: The figures in the table represented the precentage of the soil moisture content account for the field capacity.
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Fig.1 The hydrograph of summer maize plant height in different periods and drought degree
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Fig.2  The change process line of summer maize leaf area index in different periods and drought degree
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Table 2 The yield characters of summer maize in different periods and drought degree process

b 3 R (em) T (em) B (om) () TR CRY) 7 it (kg/hm?) W4 (%)

Treatment Ear length Length of bare tip  Ear thick diameter Ear row number  Grains per spike Yield Decrease rate
T, 18.02 1.92 5.25 16.4 498.69 7590.0 a 0.00
T, 16.64 1.44 4.98 15.6 461.82 6840.0b 9.88
T, 13.99 1.03 471 12.4 380.63 55350e 27.08
T, 15.85 1.56 4.88 15.6 469.23 6435.0¢ 15.22
Ts 15.26 1.14 4.73 15.6 395.86 5360.0 e 29.38
Ts 16.55 1.46 5.04 16.4 463.03 6350.0 ¢ 16.34
T, 15.93 2.72 4.96 16.4 349.98 5110.0f 32.67
Ty 19.53 3.62 4.76 16.0 483.99 6455.0¢ 14.95
Ty 15.54 1.20 4.79 15.8 465.98 5885.8d 22.45
Tio 15.12 0.88 4.73 15.8 390.92 5460.0 e 28.06

A ANE TR IRTE 0.05 K- F2E R, Note: Different letter express in 0.05 level differences remarkable.
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Table 3 The water consumption of summer maize in different periods and drought degree process mm

BrBcFEK R Phase water consumption

LU - o i - T 2EEW
- HBl - $1 PN - il il - HESK MK - IR
T'reatment Whole growth
Sowing— Jointing Jointing—Tasseling Tasseling—Filling Filling—Mature

T, 112.34 92.13 65.28 114.33 384.08
T, 96.40 80.39 53.14 89.87 319.80
Ts 60.81 72.65 50.62 74.01 258.09
T, 113.86 71.40 45.09 61.92 292.27
Ts 111.82 62.46 44.33 61.19 279.80
Ts 110.05 88.36 46.54 84.05 329.00
T, 109.69 84.43 33.59 64.10 291.81
Ty 107.60 88.03 60.70 64.55 320.87
Ty 110.74 87.83 56.75 54.65 309.96
Tio 9391 64.83 45.59 51.78 256.11
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Fig.3  The hydrograph of date water consumption in different periods and drought degree for summer maize
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Fig.4  The relationships between yield and water

consumption for summer maize
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Table 4  water use efficiency in different time drought and drought degree for summer maize.

hb P
T, T, T T,
Treatment
7o (kg/hm?) 7590.0 6 840 5535.0 6435.0
FE/KE (mYhm?) 3 840.6 3198 2580.9 2922.7

WUE(kg/m’) 1.976 2.139 2.145 2.202

Ts Ts T, Ty Ty Tho
5360 6350 5110.0 6455.0 5885.8 5460.0
2798 3290 2918.1 3208.7 3099.6 2561.1
1.916 1.930 1.751 2.012 1.899 2.132
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Table 5 The soil moisture lower control limit target of summer maize in different growth stages

Ui g

Control target Seeding—Seedling

Hhh - i )
Seedling period

T KA T R (5 HIT K %)
TR (cm) 40

70 ~ 75
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40

PRCTT - Al il - HESK TN — A
Jointing—Heading Heading—Filling Filling—Maturity
65~ 70 70 ~75 60 ~ 65
60 80 80
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