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ABSTRACT

The use of superabsorbent polymersis one of the effective solutions to increase water use efficiency and
optimal use of rainfall in arid and semi-arid areas. In this study the effect of different levels of
superabsorbent STOCKOSORSB is investigated on wheat yield and yield components under rainfed and
irrigated conditions. For this aim, an experiment was conducted in the Research Field of Agriculture
Faculty, Tabriz University, in the growing season of 2015-2016, in which the superabsorbent
STOCKOSORB was applied at three levels of 0, 50, and 100 kg/ha. Based on obtained results,
application of superabsorbent at 100 kg/ha increased the seed yield and water use efficiency of both
rainfed and irrigated wheat farming significantly. The application of 50 kg/ha increased rainfed wheat
yield but not irrigated wheat yield, significantly. Results showed that the effect of superabsorbent on yield
and water use efficiency in irrigated wheat was larger than rainfed wheat. Also, the effects of
superabsorbent application were significant in rainfed conditions at treatment of S1 (increase of water use
efficiency equal 25.9 percent) and in irrigated wheat at treatment of S2 (increase of water use efficiency
equal 19.2 percent). Due to ratio of the increasing benefit as a result of yield increase to cost, application
of superabsorbent is not recommended in wheat farming.

Keywords: Economic analysise, seed yield, stockosorb, water use efficiency.
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Table 1. The physical and chemical properties of Stockosorb superabsorbent

Properties Stockosorb
- Insoluble in water and organic
Solubility solutions ?
Acidity 7-8

Water absorption capacity The minimum 150 and maxi mum

400 mL per g
The size of particles 0.2-0.8 mm
Effective life span in the soil 7-15 years
The water usable for the plant More than 95%
Toxicology and ecology nontoxic
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Table 2. Chemical properties of experimental field soil.

Sol oc Zn Mn Fe K P N EC oc
Depth(cm) % mg/kg pH ds.m? %
0-30 0.97 0.45 11.85 7.1 483.1 15.89 0.26 7.7 0.76 0.97
30-60 04 0.15 8.16 3.08 266.7 11.06 011 7.61 0.69 04
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Table 3. Variance analysie for evaluated traits under application of superabsorbent in rainfed wheat

Mean Square
SOV df -
Plant Spike Number of Number of 1000-seed Water use S idd
height length spike per unit  seed per spike weight efficiency y
R 2 0.057"* 0.013"¢ 4411 0.59" 229" 0.007"* 61127.65™°
Rainfed 2 2473 0.398" 160.44"S 568" 485" 0.031" 266142.92°
treatment ) ’ ’ ’ ’ ’ ’
Error 4 0.37 0.018 678.44 0.302 145 0.002 15979.47

el s re WS 355 g 03 B g ) Jloil mhaws 40 Jlo sire BB 5429 basmoylis cud § 4 NS o ¥ F*
** * and ns significant at 1% and 5% probability levels and non-significant, respectively.
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Table 4. Variance analysie for evaluated traits under application of superabsorbent in irrigated wheat

Mean Square
. Number of Number of 1000-

SYOAY df . .
Pl_ant Spike spike per seed per seed W"?‘t?r use Seed yield
height length . : . efficiency

unit spike weight
R 2 114" 0.02"° 377.33"° 0.39"° 15.20° 0.007"*° 265201.62"°
irigated 5 4 43ns 009" 867033 8.38 7.65" 0029  1149602.2"
treatment
Error 4 0.73 0.058 196.68 0.6 1.40 0.001 44000.94

sl o ire WS 355 000 B 5 ) Jletizl mhas 45 o sire BB 5429 Bazmoylis i 4 NS o ¥ FF
** * and ns significant at 1% and 5% probability levels and non-significant, respectively.
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Table5. Mean Comparison for experimental treatments using L SD test in rainfed wheat

Plant Spike Water use ’
Treatments height length ’\illl:gqb: L?I’:i t S“E(;nger (ﬂ(e vlvc()aoohﬁ efficiency S?t%d n}ﬂgd
(cm) (cm) Spikep per sp 9nig (kg/m3)
S 55.36° 7.46° 593.67% 12.33° 21.93° 0.54° 1.61°
S 54.73° 7.86° 606.33? 14.79% 23.7 0.68° 2.022
S, 59.99° 8.18° 593.68° 14,632 2442 0.72° 2.12°

Wl ae 3 0 Jlisl maw js 5l pme Oglis S e B> SO ) slojlens
Mean followed by similar letters in each column, are not significantly different at the 5% probability level using
LSD’s test.
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Table6. Mean Comparison for treatments using LSD test in irrigated wheat farming

Plant Spike Water use :
Treatments height length ’\illl:gnb: Srfﬂ t Sel:(l;mgrer cﬁ(e vlv(()aoohtsfer(; efficiency S?t%d n/);:g)d
(cm) (cm)  PeP pers gmd (kgm3)
S 59.38° 8.60% 376.33° 42.01% 40.07° 0.99° 6.33°
S 61.80% 8.65% 371° 4350% 42.83% 1.04° 6.60°
S, 60.43> 8.71% 466.67° 40.17° 40.10° 1.18% 7.512

Bl as 0 0 sl maw jo (gl g Sglis S e B> S sl slajlens
Mean followed by similar letters in each column, are not significantly different at the 5% probability level using
LSD’s test.
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Figurel. Comparison of performance of super absorbent polymer applications on yield and water use
efficiency of irrigated and rainfed wheat
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