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Table 1. Physical and chemical properties of soil
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Texture Clay Silt Sand Potassium Phosphor Organic pH Salinity Soil saturation
(%) (%) (%) (mg/Kg) (mg/Kg) carbon (%) (dS/m) (%)
= e
Clay 35 44 21 178 9.4 0.65 7.2 4.88 46.8
loam
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Table 2. Analysis variance of applying of super absorbent polymer on quantitative and qualitative traits of cowpea in
low irrigation management conditions

O s pulio 4’.)°— Ags y0 AE Sl ._éwLé.)a LHERRESY aila\uo):, gy .\:.a,a s 5 ,Shos o elam 0 5hos Clild g el
SOV &3l Pod number Grain number 100-grain Protein Grainvield  Biological vield Harvest
o df per plant per pod weight percentage y gicaly index
IS5
)_'SJ . 2 1.3644 6.6415 9.7324 10.677 7748 27509 31.316
Replication
1
‘S)L“ ”5 2 52.0533** 17.0726** 43.8081** 74.561** 70375 ** 243891 ** 375.416**
Low irrigation (I)
Ve
4 0.2844 0.7015 1.02251 0.345 1343 7565 3.172
Error 1
ol
TR 2 9.8711** 9.5926** 10.6686** 27.788* 16747 ** 55474 ** 119.650**
Super absorbent (S)
Y sl
4 0.0556 0.1348 0.3731 1.775 159 713 1.499
Error 2
ERYES x s kol
~ f’g ;5) id 4 0.6244* 0.3526™ 0.5711™ 0.142™ 94ms 2017 17.595*
¥ slas
¢ 8 0.1489 0.1248 0.2851 0.087 195 1487 2.881
Error 3
(3o,0) Sl s o po
Coeficient variation - 34 3.7 3 12 73 6.2 5.7

(*0)

Gl s sime B a3l NS 100 )20 g o pd) Jlazl mhaws o o cire o ey K g ¥

** and *: Significant at 1% and 5% probability level, respectively. ns: Non significant
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Table 3. Mean comparison of applying super absorbent polymer on quantitative and qualitative traits of cowpea in
low irrigation management conditions

e N o . (g oy &ls 5,5 dos Se3glgm o Slos
" e o ails olus (p55) 4ildVev 39 (o) LSD 15 0,84L5) LSD 15 218eL5)
T o Grain number 100-grain weight > I Ffs’l”s I P;,_.\,,s
reatment per pod © Protein Grain yield Biological yield
percentage (%) (Kg/h) (Kg/h)
sl
Irrigation
Skl 10.84° 20.00° 2257°¢ 2853.4° 7962.4°
Furrow full irrigation
ol e, 5Ky sl ]
ST Ot SRS S 8.13¢ 15.59°¢ 28.19° 1108.2° 4764.7°
Fixed alternate furrow irrigation
o Lo 10 S (&l (W]
S O ST S)w 9.64° 17.75° 26.46° 1732.6" 5684.9°
Variable alternate furrow irrigation
@3l g
Super absorbent
s O 8.20°¢ 16.64° 27.58% 1453.2¢ 5335.6°
Non- used super absorbent
LS 50 0,55k b b b b b
9.64 17.89 25.55 1926.5 6171.8
75 Kg/h
Se )0 0 SelSV0.
10.20° 18.81° 24.08 © 2314.5° 6904.6°
150 Kg/h

5 Kaes b g lo cire M g lel Ll 1 oo jod grlans j0 o Sils (glassloniz a3l ulol p caites gulive gy (glls a5 oo jled (. Silee
Means followed by the same letter in each column are not significantly different in probability level of 5% by Duncan test.
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Table 4. Mean comparison of applying super absorbent polymer on pod number per plant and harvest index of
cowpea in low irrigation management conditions

Treatments Means of traits
| gs)L'-" . Vsiﬁ’“‘b ag 30 BHUE oluws (90 y0) il yy Lo
rrigation uper absorbent Pod number per plant Harvest index (%)
L o9 13.00° 34.73%
Non-used super absorbent
5 s,k S $sLSY
J‘ 6.) ) ) » P;}l‘s (A 13.86ab 35.02 ab
Furrow full irrigation 75 Kg/h
A2 52 pF AN 14.26° 37.13°
150 Kg/h ' '
e o9 7.80° 16.61%
Non-used super absorbent
. Sl e y0 G)LTAI o S o 0 S5lSVO 8.46 % 23.69%
Fixed alternate furrow irrigation 75 Kg/h
1iSa s .
) P F;PL:S\A 1046cd 27.91 be
150 Kg/h
L o9 9.86¢ 25.26°
Non-used super absorbent
) e L5 6)L:4,:‘ o S o 0 S5lSV 11.06°¢ 31.27°
Variable alternate furrow irrigation 75 Kg/h
S 0 0 Sel SN0 12.20b¢ 33,232
150 Kg/h

55 ,Kaes b (g ylo cire M (gLl Ll 5l oo jod gxdaws jo Sils (glasaloniz a3l ulol s gulive gy (glls a5 o jlond - Silee
Means followed by the same letter in each column are not significantly different in probability level of 5% by Duncan test.
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Introduction

Beans are the major part of the diet of many people in the world, because the large amounts of protein in
combination with cereal grains could provide a valuable source of food. Iran is located in dry and semi-arid
region, and water deficit due to the drought are observed in most parts of Iran. Therefore, implementation of
irrigation techniques in order to be more productive than water resources is a scientific approach to reducing
water consumption. Meanwhile, based on research, the use of super absorbent hydrogels can increase the
yield or reduce the damage caused by scarcity of water resources. Accordingly, this experiment was
conducted to investigate the effect of super absorbent polymer under low irrigation conditions on
guantitative and qualitative traits of cowpea.

Materials & Methods

This research was conducted in summer 2015 in a field located 12 Km far from Ahvaz. This experiment
was carried out as strip-plot in a randomized complete block design with three replications. The first factor
consists of: 1) furrow full irrigation (control), 2) fixed alternate furrow irrigation and 3) variable alternate
furrow. The second factor included three levels of super absorbent polymers: 1) Absence of super absorbent
(control), 2) 75 Kg/ha and 3) 150 Ka/ha. Super absorbent on the basis of treatments was mixed with the soil
with the help of a disk machine. Stagger furrow irrigation is one of the irrigation methods which can be
applied fixed or alternatively by irrigation of half of the furrows. In the irrigation of variable alternate
furrow, the furrows are irrigated as arrange in a series of alternating intervals. That way, in one irrigation
time, two furrows and in next irrigation time, only the middle furrows is irrigated. In this method, only half
of the plant roots, tolerate a period of drought stress and in the next irrigation, the dry period is removed and
the other half is subjected to drought stress.

Results & Discussion

The results showed that the differences between different levels of irrigation was significant in number
of pods per plant, number of seeds per pod, 100-seed weight, protein percentage, grain yield, biological yield
and harvest index at 1% probability level. The effect of different levels of super absorbent on all tested traits
was significant at the level of probability of 1% and grain protein content at 5% level. The interaction
between different levels of irrigation and super absorbent on number of pods per plant and harvest index was
significant at 5% probability level. The maximum grain yield under furrow full irrigation and 150 Kg/ha
super absorbent were 2853.4 and 2314.5 Kg/ha, respectively, and the minimum grain yield under fixed
alternate furrow irrigation and absence of super absorbent was obtained were 1108.2 and 1453.2 Kg/ha,
respectively. It has been stated that the beans are sensitive to water shortages throughout the growth stage
and water shortages, especially during flowering stage and grain filling period, can reduce grain yield. The
role of super absorbents in increasing the grain yield can be attributed to a better supply of water and
nutrients and the availability of them during stress and also to the reduction of water and nutrients waste. The
maximum percentage of protein under fixed alternate furrow irrigation and absence of super absorbent was
28.89% and 27.58%, respectively, and the minimum percentage of protein was observed under furrow full
irrigation and and consumption of 150 Kg/ha super absorbent was observed with 22.57% and 24.08%,
respectively. It has been stated that drought stress increased the protein percentage of seeds relative to
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normal irrigation conditions. The reason for reduction of protein is to reduce the transfer of photosynthetic
material to the seeds. Because, the percentage of protein in the shell and embryo is higher than endosperm.
Therefore, in water shortage conditions due to reduction of transfer of photosynthetic material to endosperm,
the seed protein percentage is increased compared to endosperm. Super adsorbents create better conditions
for water absorption. This increases the photosynthetic capacity and storage of carbon hydrates in the seeds
and decreases the protein content.

Conclusion

In general, the results of the experiment showed that the effect of super absorbent application in furrow
full irrigation conditions with increasing production parameters and under low irrigation conditions, with
reducing the effects of water deficit and improving the damage caused by it, could be effective in increasing
the yield. However, with the use of super absorbent, the yield qualitative was reduced.
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