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Table 1- The main climatic indices of Sarayan during experiment
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Table 2- The main properties of irrigation water and superabsorbent polymer

Sl T S glaad e
Qualitative indices of irrigation water

(o Mof
S S Caln " cJ Js 5 s ) s el )
2 ooy 39 550) ‘::5 ‘ e . 3 Cowndd) ( 9'-’-:%”“ 3 Cuownd) 2 Cuomnd) ( W;JS
(o si5kes BSly o ’ Oskes 3 ’ , 9o 53
EC pH (y9ekeo Ci;f?j: ) Mg*(ppm) Ng&’m ) Kg‘zf)‘;*; , Crem
(uS.cm™) TDS (ppm)
1300 7.81 8510 48 515 156.4 0.45 170.4
e pgw b Sy
Superabsorbent properties
9 e eSS e
A T
b Cluogas ﬂ(’i& ” ( 2o oe) oSly padle 2 omiejgSe) (a09) I\EIJLN') ply> (p5
Appearance > Grain size pH (20 55k Moisture daerqL_Jm Water
Density (mm) EC (umem?) (%) urability holding
(gr.cm™) Hm. (Year) capacity
(997)
e 455 1.1-15 0.5-1 7.4 1754 11.6 7 330

White granule




O17 oSl oglii 5 (659 oo Sl ki &1 Granly 3 3lx g T i i (ol

b gs of G 053 s S o8d 9 Lo Josliie 51 -1
ila 2 9o

Ol 32 s2205 ilS 3B ot 0I5 L (5598 (A5
4> 25 9 10 LSLA) 90 B D u.)l>)49.w ),ou_l) ]awy uT u.).>
Gl b O3l g Ol g5 (Bl oy el 1S ol
(2o 2 rioajiowd 39) 203 025 & jho oo 1 Ol (5598
G oS isd olie oliEI L o5l ey 5 45 el
slod > Jlo olyie @ .cuih (g patual ialS K9, GOl pgw
4 yho maw I Ol (a8 olise Ll L S Bl a5y 25
dgd> l) u.)l>)49.w f)f P Jawy LW u.\> u—l )lJ.Eo o yd 0/25
g pials S Jbs 5> )y p,5 84 4 315 5l Lials ws > 73
103 S5 4 20y3 0125 ) (6598 e a3l b O3l s O
e ooyl g 938039 3o yd 45 Jolae (e (ywitesj o> 15/6)
P 6)9_».’ u».u_) C9]a_w ‘_;olof PR u.)l>):9w Ja.wy R uJ.> u]
2 g 0,5 lo a3 10 (clod ) s (o e any> 25 (slod
2 enlals (1 US8) 555 ang B ity cglis o) o iz
ol atedgus ol (b 5l g adly tals Ol (6 5 Dl
il o S (69905 U o slaled po S

5 Ol g Ml g ol Gl 598 (e b
G ).l 0ad 3155 50 (Omidian et al., 1999) \Son
2 el SI 3l g (65l (liee &5 15 GBS (6,503
Iy pials cud 4 ()b 9> slacSal pand 4 Sl joas
O S gl piY lej Gae Gimgi ol 0 a8
9w._ww))4)&mu]9)]a&ou’|b‘»yox»&l¢w]ubl>):9w
Rahbar & ) a3 50, Jlow py 5 slmolo 3 59, 2/3
- b O g (59, 4o cladlae > (Banedjschafie, 2009
o> 015 e jio (5 o Gl b g el S5l
g sl yials 5,5 120 sgus 4,400 5l oS5 cpl oS0l Jlade
rouly ol g O Gl i )9 103 oz g b ug
o blys ys (Zhao et al., 2005) 3,55 1y 42y JB ials
sLoogS b Sgn slp f slaJsSge b lagygsls ol o9
P ol Gl alouS ialS sy o o b cwgdol Lale
(Seyed Dorraji et al., 2010) 35,5 o w3l ygu

2350 Mg by (o)l Ol Gl ol ol 2 93
SOl ) e el K Slej ok (b yd g BT sled > conlial
b (g pSojlul o

Jolgl 53 cpe sslmodlal Slides ¢ yinlesl (slyn! (clym
oMl g i Lo alas Jlas] g b ol olo )|
sl 9438 isy 08 aw 53 o3le ol 155 )90 (e
@SB gpa 5l 30 4Y SB L odle oyl conlio oy bylske
L assy coils ol a3 20 150055 Jleel w5ud awlio yobo
Lol cuils . cd )5 Cyguo ab 5 o8, ol (aleS jady 5l oolatul
9o dn el 25 5 60 <o 4 i) g5 9 om Jeolsd
o - posl 20 AX3 sl 4y (slac S ) slaS US4 g
3o g 088 )l lojen jsb 4 )b 93 banjlass oales ccals” |
5 Jlasl 6Bl jbo @ &8 j2 3 5k 5,00 kel Jlas
5 0235 SB Slles Jgarmo cutlyy dloyo U (48 Jow 1 g
Ll nels (sl iy Ggo o slaile id (g
NS 53 530 Jlhe (L o 4 bajless ales 53 0lS olie
2 pge ) opgl JiSan 53 0,55k 240 [cusls 51 h3) (ol 058
2 5598 200 5 (oS gy 18y (b 5 pow 93 5 <uBlS lo
Juad bl 3 1 Bpaa (S 5l ) Ui lid g S
26 519 @) ez 4w b 2 05y 23290 Jpae i
85 )5 dslone 3590 0L ol 3,Skae 5 45 bl (ol L

3 o5 200 sliges caty B i Slio s jglaie
g asks JS oyl 4 ditunly 4y BUI (6505 olSialojl 4y 87 o
SUI g lio olSiulofl )3 05,8 Jloyl olpl (ifg, slasily
> S g Sl 1) Sl Sl L)
(oS5 1 5 o 3t (Sl Sldas 1 5 5 i
{359,500 dae) bl (1m)> s Jgb L) S
Ol 90555 BLII (lim ¢ Sdis) Capmd (63)) (S aid
5 i 330 HVIL 050 il () s s
3590 SAS 9.1 Jlible, 5 bhwgs  dolej] slaodls L, .cé)S
33l K 4 55 o Sile duglie g w85 )8 b g o0
by g doyd iy Jless ! mdaw 40 Sl (glasely wis

1- High volume instrument



1394 yloue; & ojlois 7 ol o5 359LisS owlith ooy s pis D18

gl)
[¥'¥)
]
[a]

oo

200

Water absorption capacity (;

350
L ®VWater temperature: 25°C
+ Water temperature: 10°C

Y25=509.7x%-727.3x+279.5
R*=0.922

Y10=989 7x2-1040.x+ 2873
R*=0.921

150
100
.
50
0
0 0.2 0.4

0.6 0.8 1

Water salinity levels (%o)

iz (glod 93 y3 G pgw gl O e (198 51 5)lel OF (g y900 (i 1 -1 UK
Fig. 1- Influence of water salinity on the water absorption capacity of superabsorbent at two different temperatures
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Fig. 2- The relationship between water temperature and water absorption capacity by superabsorbent
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Fig. 3- Effect of dehydration frequencies on water absorption capacity of superabsorbent polymer
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Table 3- Analysis of variance (sum of squares) for effects of irrigation management and superabsorbent polymer on yield and
quality of cotton.
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Irrigationx 6 2813158 4.86™ 7.22" 36.63" 0.03™
Superabsorbent
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S.0.V " Micronaire Brightness  Yellowish ; S
df ratio percentages Humidity
Rep)l‘ic)ition 2 0.37™ 9.35" 0.64™ 0.0003™ 1.74™ 0.33™
ol capae 2 0.05 438" 351" 0.0002" 6.82" 0.66™
Irrigation management
LS)L.‘.J o pe X )‘)ﬁ ns ns ns ns ns ns
S Ml 4 0.81 7.84 10.21 0.0021 9.71 0.63
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Superabsorbent
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0
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ns, * and ** non-significant and significant at 5% and 1% levels of probability, respectively.
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Fig. 4- Interaction effects of irrigation management and superabsorbent polymer on cotton yield
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Table 4- Effect of irrigation management on cotton quality indices
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Irrigation intervals . e Uniformity index (s Elasticity (%) ’_"9 -
(day) F'b‘z;]:f]’)‘gth (%) (9-tex’") Strength (Mlzilcrulrf)%zsiie)
12 29.2° 82.8° 317 6.8 45
15 28.8% 83.6 31.6° 6.9 45
18 28.3° 83.0° 30.0° 6.8 4.4
() 6t ool oligs SUI
322) )l SO S by 825 o sy o () (10 9) Cagb
Irrigation intervals Briah vellowi Rieni . ) Humnidity (%
(day) rightness ellowing ipening ratio Short fibers umidity (%)
(%)
12 77.2° 10.5% 0.89° 6.6 7.1°
15 78.1% 09.9 0.89* 5.8 6.8°
18 77.8° 10.6° 0.89° 6.8 7.0°
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* In each column means with the same letter(s) are not significantly different at 0.05 level of probability.
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Table 5- Effect of different levels of superabsorbent polymer on cotton quality indices
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Super absorbent levels (kg.ha?) (mm) (%) (9.tex’Y) Strength (Micronaire)
0 28.8° 82.6° 31.1° 6.83% 4,43
30 28.7° 83.6% 31.5% 6.87° 4.66
60 28.3° 82.9 31.2° 6.83% 4.46°
90 29.1% 83.3 30.8° 6.87% 4.47°
oS LI
DB g i g gl S by &35 o5 ey S (20,3 (v 9) Cugb,
Superabsorbent levels (kg.ha™) Brightness Yellowish Ripening ratio Short fibers  Humidity (%6)
(%)
0 77.3 10.2° 0.89° 6.95% 6.70°
30 77.9° 10.5% 0.90 5.88" 6.87°
60 78.1° 10.3° 0.89° 6.88 7.11°
90 77.6° 10.3* 0.89° 5.98" 7.30°
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* In each column means with the same letter(s) are not significantly different at 0.05 level of probability.
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1- Akbari Nodehi, D. 2011. The effect of different water quantities on yield, water use efficiency and cotton yield
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Introduction

Reduced availability of water resources in many arid countries including Iran, particularly in response to the
indiscriminate harvesting of water reservoirs and climate change, has created concerns. Therefore, the
sustainable use of water resources especially in agriculture is a necessity for these countries. Strategies such as
deficit irrigation and superabsorbent application are two important ways for improving water use efficiency in
agricultural lands. In deficit irrigation the crop must be irrigated less than its required water. Therefore, some
reduction may occur in crop yield, but the savings in water will improve the water use efficiency (Akbari
Nodehi, 2011). Superabsorbent polymers also increase the nutrients and water holding capacity of soil for a long
time and thereby reduce crop water requirement. However, the effectiveness of these materials could be affected
by dehydration frequencies, temperature and irrigation water quality (Karimi et al., 2009). Due to the limitation
of water resources in many parts of Iran, the aim of this study was to investigate the possibility of cotton
production under deficit irrigation along with application of different rates of superabsorbent. In addition,
simulation of superabsorbent efficiency at different levels of salinity, temperature and dehydration frequencies
(swelling and de-swelling) were the other objectives in this study.

Materials and methods

1. Laboratory experiments

In these experiments the effects of temperature (4, 10, 20, 30 and 40 °C), salinity (0, 0.25, 0.5, 0.75 and 1%
NaCl solutions at two temperatures of 10 and 25°C) and frequency of partial dehydration (from 1 to 5 stages
watering and 70% dewatering) were simulated on water absorption capacity of superabsorbent polymer at
laboratory of environmental stresses, Sarayan Faculty of Agriculture, Birjand University.

2- Field experiment

This experiment was designed at Research Station of Sarayan Faculty of Agriculture, Birjand University,
Iran, during 2014. The experiment was carried out as factorial arrangement based on randomized complete block
design with three replications. Study factors were consisted of different levels of superabsorbent (0, 30, 60 and
90 kg.ha™) and deficit irrigation [irrigation intervals of 12 (control), 15 and 18 days equal to ~120, 155 and 190
mm evaporation from pan, respectively]. Seeds of cotton (Khordad cultivar) were sown in 20 June, with 60x25
cm distances in 3x4 m plots. The harvesting of cotton was performed at three times on 27 Oct, 10 Nov and 17
Nov. At the end of experimental period the yield and quality indices of produced fibers including fiber length,
uniformity index, strength, elasticity, fineness (micronaire), brightness, yellowing, ripening ratio and short fibers
percentages were measured. Finally, statistical analysis was employed by using the Duncan’s multiple range test
at the 5% level of probability.
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Results and discussion

Results of laboratory experiments showed that salinity had considerable negative effects on water absorption
capacity of superabsorbent in both 10 and 25°C temperatures. The amount of water absorbed by superabsorbent
reduced by 73% and 85% by increasing salinity from 0 to 0.25% and to 1%, respectively. In addition, the effect
of temperature changes was significant on the water absorption capacity of superabsorbent. The highest value of
water absorbed by the superabsorbent was obtained at 20 °C treatment. The amounts of water absorbed at 20 °C,
were 8% and 13% higher than 4 °C and 40 °C, respectively. In similar study it has been concluded that swelling
of polyaspartic acid hydrogels decreased when the temperature of the aqueous media increased from 25 °C to
60°C (Zhao et al., 2005). The amounts of water absorption ability of superabsorbent during 1 to 5 watering and
dewatering cycles were 266, 311, 334, 340 and 355 g g, respectively. Results of field experiment showed that
cotton yield was significantly affected by irrigation management and superabsorbent application. Application of
60 kg ha™ superabsorbent along with irrigation intervals of 15 days was the best combined treatment in terms of
fiber production. Moreover, experimental factors had no negative effect on the quality indices of produced
fibers.

Conclusion

Results of this experiment showed that superabsorbent application and deficit irrigation are the two potential
strategies for cotton production in semi-arid regions, especially if low saline water sources are used.
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