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Effects of super absorbent polymer on water use efficiency and
output value of different crops in different regions

ZOU Chao-yu', BAI Gang-shuan'*, YU Jian?’, SONG Ri-quan’
(1. Institute of Soil and Water Conservation, Northwest A & F University, Yangling 712100, China;
2. Institute of Inner Mongolia Hydraulic Research, Huhhot 010020, China)

Abstract In order to improve water use efficiency and crop output value, promote the popularization and application of
super absorbent polymer. The objective of this study was conducted to study the influences of super absorbent polymer
on water use efficiency and crops output value. The experiment was conducted with watermelon, potato and maize as
test crops in arid and semi-arid regions. Meanwhile, spring wheat, maize, sunflower and tomato as test crops in arid
region. Different crops no applied super absorbent polymer as control in different regions. The water use efficiency, water
output efficiency.crop yields and crop output value of different crops had been monitored and had been analyzed in
different regions. The results showed that watermelon had the highest output value; however, potato had highest value
adding rate and highest water saving effects in arid and semi-arid region. Meanwhile, sunflower had the highest output
value; but maize had highest value adding rate and highest water output efficiency in arid region. Potato and watermelon
should be the preference crops for popularization and application super absorbent polymer in arid and semi-arid regions.,
and sunflower and maize should be the preference crops in arid regions.
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Table 1  Water consumption of different crops in different regions
+ 5K /mm N
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. Soil moisture AR K=/ —— HE K 1/ FEIK 1/
E . l £ Ab 3 mm Lerioati mm mm
Xperimenta B 5 A Bl . rrigation . .
field Crop  Treatment A il SIS A2 et Effective . Irrigation Water
1e ~ requenc
Before Harvest Change precipitation d Y amount  consumption
sowing stage quantity
FEEFTREX PR pagid 122. 80 101. 70 21.10 232.2 6 15.0 268. 30
Arid and kA 122,80 99.50  23.30 232.2 6 15.0 270. 50
semi-arid
. L PO 121.87 100. 10 21.77 291.5 0 0 313.27
regions
57k F1 121. 87 91. 20 30. 67 291.5 0 0 322.17
S popiid 125.68 67.15 58.53 291.5 0 0 350. 03
£ 7K 5 125. 68 88. 87 36. 81 291.5 0 0 328.31
THEIX FINE X H] 298. 30 274.98 23.32 56. 6 4 330.0 409. 92
Arid region fRkH 298.30  267.68  30.62 56. 6 4 330. 0 417, 22
I H %% Xif 279. 59 212.93 66. 66 63.2 3 255.0 384. 86
£ 7K 5 279. 59 230. 93 48. 66 63.2 3 255.0 366. 86
F ok popii 277.77 272.79 4.98 93.8 6 540. 0 638. 78
K 277.77 276. 50 1.27 93.8 6 540. 0 635.07
i X} i 255. 69 193.15 62. 54 88. 4 5 100 250. 94
R 7K 255. 69 183. 03 72.66 88. 4 5 100 263. 06
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ANRVINE TR R IR AN FAE YA 7 i (9 3 KR AR 83522 5 (P<<0. 05) , AR5 7 7 R FF 18
et 3 2 5 (P<<0. 01D,
Different lowercase letters and capital letters above the histogram indicate signifcant difference of the
increasing rate of biomass and yield of different crops at P<Z0. 05 and P<C0. 01 level respectively.
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Fig. 1 Biomass, yield and increasing rate of different crops in arid and semi-arid regions
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Different lowercase letters and capital letters above the histogram indicate signifcant difference of the increasing rate of biomass and

yields of different crops at P<C0. 05 and P<C0. 01 level respectivly
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Fig. 2 DBiomass, yield and increasing rate of different crops in arid region
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Different lowercase letters and capital letters above the histogram indicate signifcant difference of the increasing

rate of water use efficiency and water productivity rate of different crops at P<C0. 05 and P<C0. 01 level respectivly.
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Fig. 3

Water use efficiency, water productivity rate and increasing rate of different crops in arid and semi-arid regions
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Different lowercase letters and capital letters above the histogram indicate signifcant difference of the increasing

rate of water use efficiency and water productivity rate of different crops at P<C0. 05 and P<C0. 01 level respectively
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Fig. 4 Water use efficiency, water productivity and increasing rate of different crops in arid region
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Table 2 Economic increasing rate of different crops

5 L7 b A/ FEAE/ W E/ X
A e 4b - o o W%/ %
Experimental (76 /kg) (J6/hm*) (JG/hm*) ]
Crops Treatments Increasing rate
field Price Output value Increased value
TR FRK i % 1 1.2 9 066. 76
Arid and semi-
. . PR AR 1.2 11 703. 40 2 636. 64 29.08% bB
arid regions
s xit IR 1.6 41 139. 84
il 1.6 63 675. 96 22 536.12 54.78% aA
E¥S X 2.2 16 630.75

LR 2.2 18 538.61 1 907. 86 11.47% <C
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I A= T A/ FEAE/ B E/
Experimental 7 i3 Gt e b O itk %
field Crops - reaments Price Output value  Increased value o o8 T
TR BINE Xif He 2.8 15 720. 04
Arid region 5K 2.8 17 248.52 1528.48 9.72% bB
) H %% popii 8.8 50 371. 20
&l 8.8 61 846. 90 11 475.7 22.78% aA
EP/S Xif HR 2.3 26 304. 52
sl 2.3 32 338.12 6 033. 60 22.94% aA
L] Xf 1 0.5 34 500. 00
LR 0.5 36 275.00 1 755.00 5.14% cC

I R FEPIA NG TR RS 5 R8T 35 22 5 (P<C0. 05) M A 3 28 53 (P<C0. 01D,

Note: Different lowercase letters and capital letters in the same column in the table indicate signifcant difference at the P<C0. 05 and P<C

0. 01 level.
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