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ABSTRACT 
 
 The present research was carried out to study effects of superabsorbent polymer on yield and yield 
components on under drought stress in Iran. Deficit Irrigation was applied by three different Irrigation amount 
I1= 75mm, I2=100mm, I3=120mm evaporation pan of class A which were allocated to main plots. A 
combination of three levels of superabsorbent polymer and two hybrid of corn allocated to subplots as follows 
S1=non applied (control), S2=100 kg ha-1, S3=200 kg ha-1super absorbent polymer and two var.Results showed 
that water stress has negative effect and significant on mesurement factors. The highest grain yields was 
obtained in normal treatment and use (200kg ha-1) superabsorbent.yield components were decreased by drought 
stress. Yield and yield components increased by using superabsorbent polymer. Ear diameter and ear length 
affected by irrigation and polymers levels. The long mature hybrid (SC700) with high amount of superabsorbent 
had highest yield. 
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Introduction 
 
 In arid and semi-arid regions of world .intensive research on water management is being carried out and use 
of super-absorbent polymers (SAPs) may effectively increase water use efficiency in crops (Bedi. Kuhpai, J. and 
F. Sohrab, 2004).  
  The application of SAP for stabilizing soil structure resulted to increased infiltration and reduced water use 
and soil erosion in a furrow irrigated field (Khadem, S.A., 2011). Addition of a polymer to peat decreased water 
stress and increased the time to wilt (Karimi, A. and M. Naderi, 2007). Correct management and applying 
improved techniques for saving and conserving the humidity of soil and increasing the soil water holding 
capacity is among the activities for increasing the productivity and consequently exploiting limited water 
resources. New method in science of soil and water is using super absorbent materials as reservoirs and 
prevention from water wastage and increase of irrigation efficiency (Bedi. Kuhpai, J. and F. Sohrab, 2004). 
Applying superabsorbent polymers in agriculture has significant role in increase of soil capacity of holding and 
absorbing water to resist drought conditions and reduction of bad effects of drought (Bouranis, D.L., 1995; 
Nazarli, H., 2010).  
 Polymers are safe and non-toxic and it will finally decompose to carbon dioxide, water, and ammonia and 
potassium ion, without any remainder (Mikkelsen, R.L., 1994; Martin, E.T., 1997).  
  Nazarli (2010) reported High 100-seed weight, resulting from more irrigation, was probably due to the 
availability of adequate soil moisture and assimilates from source to sink seed formation and seed ripping 
stages. Application of polymer tended to increase 100-seed weight of sunflower compared to the control 
(without polymer). Confirmed results were obtained by Allahdadi et al., (2005). 
 With increasing polymer, the yield of forage maize increased (Karimi, A. and M. Naderi, 2007).  
 Allahdadi et al. (2005) declared that yield and yield components obtained at 6 irrigation interval and 225 kg 
ha-1.  
 Jose et al., (2006) showed that in drought stress condition can reduce corn yield to 37-79% in compared by 
non stress condition. 
 Majdom, (2009) reported that increasing in drought stress can reduce shoot from 347 to 154 g m-2,His 
results, result, so, showed that ear dry weight reduced from 149 to134g m-2 Yield reductions in corn by drought 
stress due to decrease grain weight by lessen during grain filling (Oattar, S., 1997).  
 Tollenaar and lee (Tajbakhsh, M. and A. Pour Mirza, 2003) believed that the most drought stress effect on 
during grain filling was on grain weight that grain weight decreased by drought stress.  
 Drought stress has decreased significantly all the measured traits at sunflower. Their results, so, showed that 
300kg ha-1 polymer application had the highest yield and improved the effect of drought stress (Nazarli, H., 
M.R. Zardashti, 2010).  
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 In an experiment, Hutterman, et al., (1999) tested the effect of polymer superabsorbent in an interval 
between irrigation interruption and the plant staleness. The result shows that, the sample plant was spoiled 5 
days after the interruption of irrigation, while applying superabsorbent increase the time up to 19 days.  
 An experiment test the effect of interaction originate from the irrigation intervals irrigation after 40, 70, 100 
and 120mm evaporation pan class A showed that the increase of the interval between irrigations and stress 
originated from that, cause yield reduction of the seed from 10.56 to 8 tons in hectares in the second and forth 
treatment (Saremi, M. and S.A. Siadat, 1995). 
 Khadem, et al., (2011) tested the effect of drought stress and application of different bestial fertilizers and 
superabsorbent on corn, the results showed that, application of bestial fertilizer and superabsorbent polymer 
caused 15.92 percent increase in seed yield as compared with control by reformation and improvement of soil 
conditions. To achieve the maximum yield in complete irrigation and to reduce the effect of humidity stress, 
they recommend application of superabsorbent polymer and bestial fertilizer. Using superabsorbent polymer is 
an option that can be effective in reduction of the soil stress and simultaneously improvement of the crops yield 
and stability in their production.  
 This research is done for assessment of the effect of drought stress and application of different levels of 
Superabsorbent on yield and yields components of two kinds of corn var. (K.S.C500, K. S.C 700) corn. 
Superabsorbent polymers provide better condition for plant growth especially in drought stress condition by 
increase in capacity of water preservation in the soil, improvement in seeding, increase of soil grains stability 
and apparent specific weight of soil. 
 
Materials and Methods 
 
 The experiment was carried out in Seed and Plant Improvement Institute, Karaj, Iran during 2009-2010. 
The site is located at 39°59΄N latitude, 50°75΄E longitudes and an altitude of 151m above the sea level. This 
region has a semi-arid climate (354mm rainfall yearly). Experiment was laid out in a randomized complete 
block design with split factorial arrangement with three replications. Main studied factors included irrigation 
regimes in three levels (irrigation after 75 as control (I1), 100(I2), 120(I3) mm evaporation from (evaporation pan 
of class A) in main plot and sub factor including different levels of superabsorbent including control (S1 without 
application of superabsorbent polymer), S2=100kg ha-1 and S3=200 kg polymer in hectare and two kinds of 
hybrid of corn (single cross 500 (V1)and single cross 700(V2) in sub plot. Each experimental unit includes a plot 
with 6 rows of cultivation with 6 meter long and the distance between the rows was 75 centimeters. The distance 
between the plants on the rows was 25 centimeters.   
 In this research the superabsorbent polymer TawaratA200 is used that is produced by the research center of 
petrochemical and polymer of Iran. After preparation of the land, stream and stacks, the superabsorbent was 
placed beneath the seed in depth of 15-20 cm. To make polymers inflated, they were immediately irrigated. 
Cultivation was in middle of July. After seed cultivation and germination till the primary pitch and after 5 leave 
stage, the application of treatments was started.  
 Up to this stage, all experiments plots were irrigated monotonously. From the beginning of cultivation up to 
harvest the data of evaporation from the pan of class A was noted to define the time of treatments. The 
consumed water was measured by counter. 
 All data were analyzed using MSTAT-C software each treatment was analyzed in three replication. When 
ANOVA showed significant treatment effects. Duncan s multiple range test was applied to compare the means 
at P<0.05. 
 
Results and Discusion 
 
Grain Yield: 
 
 The result of variance analysis showed that the grain yield affected significantly by drought 
stress(table1).The effect was so that, with increase in drought stress the yield of seed reduced (table2).  
 The highest yield control irrigation 9.29 Ton ha-1 and the least yield in intense stress 5.88 Ton ha-1 were 
achieved. This result confirms with other researcher’s result Majidian[15] In application of superabsorbent also 
the most function of the seed with superabsorbent in hectare with amount of 8.41 Ton ha-1 achieved. Not using 
superabsorbent and applying superabsorbent polymer in hectare showed reduction in yield 31%, 13% 
respectively.  
 Moazen Ghamsari (2009) also reported the increase in function with application of 300 and 200 kg 
superabsorbent in hectare. Probably using superabsorbent caused increase in number and weight of one 
thousands seeds that cause increase in function of the seed in mentioned attendance.  
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 Mao et al., (2011) study yield characteristics of summer corn under different rates of super absorbent 
polymer in a drought-affected field of northern china showed corn yield increased slightly following (SAP) 
application at low and medium rate, but significantly at high rate by 37.5%.  
 The interaction effect of application of superabsorbent and irrigation was also significant. The most yield 
with application of 200 kg superabsorbent polymer in a completer irrigation with amount of 11.40 Ton ha-1 
achieved, that in relation to the sample (75mm evaporation pan and not applying superabsorbent) showed 35% 
increase. In mild stress (100mm in evaporation pan) the increase in application of superabsorbent caused 
increase in yield. 
 Statistically, there was not any significant difference between function with application of superabsorbent in 
mild attendance and function in sample attendance (75mm in evaporation pan and not using superabsorbent).  
 In intense stress, irrigation with application of superabsorbent the yield significantly increased in 
comparison with not using superabsorbent. Khadem et al reported increase in function by application of 
superabsorbent and bestial fertilizer in water tension attendances. The best record in this exam belongs to SC700 
variety. The interaction effect between applying superabsorbent and the triple effect of variety ×drought 
×superabsorbent was not significant statistically, but in comparison in both all condition (normal and levels of 
stress)polymers has increased yield rate in every variety , the average of variety 700 in response to application 
of superabsorbent, showed higher yield in relation to variety 500. 
 
The weight of 1000 seeds: 
 
 The weight of 1000 seeds will be affected by the drought tension and show a significant difference (table1).  
 With increase in tension of drought the weight of 1000 seed reduced, in a way that caused reduction of 
8.5% and 13.9% in mild and intense stress treatment in relation to complete irrigation treatment. This finding 
approved those projects that had shown drought stress causes reduction of seed weight (Moazen Ghamsari, B., 
2009). Application of superabsorbent polymer caused significant increase in weight of 1000 seeds comparing to 
sample seeds (table 1).  
 The weight of 1000 corn seeds is depend on the capacity of the plant in provision of processed material for 
sinks and also environmental conditions such as supply of humidity and nutrition elements at the time of seed 
filling (Andrade, F.H., 1999). The weight of1000 seeds were affected significantly by the interaction of 
irrigation and superabsorbent, in a way that the highest weight of 1000 seeds was 340.3 from the treatment of 
superabsorbent in complete irrigation and was 225.5 from the treatment of not applying superabsorbent in 
intense drought that cause 32% difference between them.  
 The difference between the interaction effect of variety and tension of drought was significant too 
Comparing to SC500, the variety700 was more resistant in stress condition and the weight of 1000 seeds of this 
variety was higher. This variety also showed positive reaction in relation to application of high level of 
superabsorbent. Application of superabsorbent with 100kg and 200kg superabsorbent in variety 700 than 500 
was shown increase 3.7 and 4.6 respectively. 
 
The number of seeds in rows of Ear: 
 
 The number of seed in rows of corn was affected significantly by irrigation treatments (table1).in a way that 
with increase in stress intensity, the number of seeds in the rows was reduced (table 2).  
 This result confirms with the results of other researchers (Heathery, L.G., 1990). As the final number of 
corn seed will be defined two or three weeks after pollination and whereas the number of seed rows in corn is 
equal in different environmental condition (Majidian, M. and H. Ghadiri, 2002). Probably reduction in the 
number of seeds in rows of corn for drought stress is because of lack of adequate humidity in stage of flowering 
and filling of the seeds (Setter, T.L., 2001).  
 The number of seeds in rows of corn in reaction to different proportion of superabsorbent polymer was 
different table 2), in a way that the superabsorbent polymer cause increase in the number of seeds in rows of 
corn in relation to not using them. With application of 200kg superabsorbent and complete irrigation the most 
number of seed in rows of corn was 391.15 and the least was 36.92 in intense treatment and not using 
superabsorbent polymer. 
 In treatment of interaction effect of irrigation and superabsorbent in all treatments, using 200 kg 
superabsorbent in comparison of not using it, cause increase the number of seeds in rows, so this proportion was 
respectively in sample, mild stress and intense stress 2.6, 2.7 and 3.01%. The difference between kinds of seeds 
was also significant. The variety sc 700 showed more seeds in rows. 
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The number of seed rows in Ear: 
 
 The effect of irrigation treatment on the number of rows of seeds in corn was significant statistically. The 
trend of data change showed that with increase in drought tension, the number of seed rows in corn was 
reduced; in a way that the most number of rows in corn in attendance of lack of drought tension was 19/45 and 
the least was 18.07 in drought intense tension (table1).This result confirms other researcher's results (Moazen 
Ghamsari, B., 2009).  
 Between different proportion of superabsorbent polymer, the most rows of seed in corn in attendance of 200 
kg superabsorbent was 18.91 and the least was 18.32 (not using superabsorbent) that the difference was 
significant.  
 Lack of significance of the effect of drought stress and application of superabsorbent on the number of rows 
in corn shows relative stability of this element on seed yield. Researchers showed that the number of rows in 
corn is usually controlled by genetic and not affected by the environment (Sajedi, N.A., 2009).  
 The number of seeds in rows in variety700 that will ripe later was more that variety 500 (medium ripeness) 
and the number was 3% more than the latter one.  
 
Ear length: 
 
 The comparison of average related to the length of corn, showed that the longest corn is related to the 
irrigation treatment of control(75mm evaporation pan) and the shortest related to the irrigation (120mm 
accumulative evaporation).The basic factor that cause reduction in corn length in drought tension treatment, not 
reaching to the maximum growth of corn, was due to delay in growth of corn and reduction in processed 
material for corn growth that is confirmed by Mohammadian et al (2002). 
 The effect of application of different amount of superabsorbent on corn length was significant (table 1), in 
way that the increase in application of superabsorbent cause increase in corn length. There was also a significant 
difference in applied sort of seeds. Application of 200 kg superabsorbent in hectare caused 3.1% increase in 
length in relation of application of 100kg superabsorbent and 12.5% in relation to not using superabsorbent in 
hectare (table 2).  
 The interaction effect of superabsorbent and irrigation was also significant. Application of superabsorbent 
in all irrigation treatment cause increase in corn length and application of 200 kg superabsorbent in intense 
stress treatment in contrast of control treatment caused 7.8% reduction in corn length, while not using 
superabsorbent in intense stress treatment in contrast to control treatment caused 13% reduction in corn length.  
 Variety SC700 showed more length in all treatment comparing to variety 500, while the 700had larger 
diameter comparing to variety 500 that was not significant statistically. 
 Interaction effect of irrigation and variety of corn and irrigation and superabsorbent and triple effect was not 
significant statistically.  
 
Ear diameter: 
 
 The result of variance showed that the effect of drought stress on corn diameter was significant (table1). 
With increase in drought stress the diameter of corn was decreased in a way that in intense stress 7.7 decreases 
in corn diameter was shown in relation to the sample corn. Noting to the table of variance analysis the effect of 
superabsorbent polymer and variety on their reaction on corn's diameter was not significant statistically (table1), 
however the trends imply reduction in corn’s diameter by increase in drought stress (table 2). Consumption of 
different proportion of superabsorbent polymer causes increase in corn diameter comparing to not using them. 
The most average of corn’s diameter was 3.47 in 200kg treatment of superabsorbent and the least was 3.33 in 
sample corn that didn’t show significant difference. Also, between kinds of seed the variety 700had larger 
diameter comparing to variety 500 that was not significant statistically. 
 
Conclusion: 
 
 In conclusion this study has shown that application of super absorbent polymer can increase the survival 
capacity of corn plants under conditions of drought stress. 
 Variety on their reaction on corn's diameter was not significant statistically (table1), however the trends 
imply reduction in corn’s diameter by increase in drought stress (table 2). Consumption of different proportion 
of superabsorbent polymer causes increase in corn diameter comparing to not using them. The most average of 
corn’s diameter was 3.47 in 200kg treatment of superabsorbent and the least was 3.33 in sample corn that didn’t 
show significant difference. Also, between kinds of seed the variety 700had larger diameter comparing to 
variety 500 that was not significant statistically. 
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Table 1: Mean squares of experimental traits in different drought stress and superabsorbent polymer application and variety. 
Treatment Degree 

of 
freedom 

Mean square 
Yield Seed in row Row in ear 1000-seed 

wieght 
Ear diameter Ear length 

Replication 2 0.771 10.850 0.176 822.414 0.004 0.036 
Irrigation 2 97.655

** 
36.514** 10.054** 38771.728** 0.710** 18.847** 

Error 4 0.086 2.912 0.094 133.206 0.034 0.833 
Super absorbent 2 36.854

** 
13.641** 1.629** 8370.278** 0.934 20.917* 

Irrigation×super absorbent 4 1.567*
* 

1.513** 0.127 110.054** 0.052 2.334* 

Variety 1 8.449*
* 

51.236** 4.002 2965.925** 0.035 4.392* 

Irrigation× variety 2 1.184*
* 

1.568ns 0.167 23.112** 0.098 0.100 

Super absorbent  × variety 2 0.656* 6.0568 0.062 18.320 ns 0.02 0.045 

Irrigation×super 

absorbent× variety 

4 0.212 1.085 0.043 21.132 0.005 0.426 

Error 30 0.242 4.222 0.092 19.318 0.042 0.603 
Coefficient of variance  6..92% 3..38% 1..63% 2..34% 2..2% 3..38% 

Note:*, **are significant difference in 1 and 5 percent respectively  
 
Table 2: Mean square of compound effects in yield (ton ha-1) ,1000-seed weight (gr), seed in row of ear, Row in ear, ear length, ear diameter 

in different tretment 
 

Factors 
Yield 

(ton ha-1) 
1000-seed 
weight(gr) 

Seed in 
row 

Row in ear Ear diameter 
(cm) 

Ear length 
(cm) 

Irrigation       
75 mm evaporation 9.228a 320.3a 39.67a 19.45a 3.614a 18.86a 
100mmevaporation 6.932b 292.8. b 37.96b 18.52b 3.435b 17.51b 
120mmevaporation 5.881c 275.6c 36.84c 18.08c 3.390bc 16.76c 

NOTE: The numbers in each columns have same alphabet aren’t different significantly with together 
Superabsorbent       

(control) 5.753c 277.4c 36.92c 18.32a 3.334 ab 16.54c 
100 kg ha-1 7.267b 289.9b 37.82b 18.70b 3.372ab 18.06b 
200 kg ha-1 8.412a 298.7a 39.15a 18.91c 3.472a 18.62a 

variety       
KSC700 6.56a 289.1a 39.1a 18.6a 337a 18a 
KSC500 5.71b 274.3b 37.2b 18.2a 3.32a 17.5b 

NOTE: The numbers in each column have same alphabet aren’t different significantly with together  
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