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ABSTRACT 
 
 To study the effects of using superabsorbent polymers on yield, yield components and water use efficiency 
of silage corn var. KSC 704 in deficit Irrigation condition an experiment carried out in strip plot based on 
completely Randomized Block design (RCBD) with four replication in 2008 and 2009 years. Deficit Irrigation 
was applied by three different Irrigation amount (I1= 100%, I2= 75% and I3= 50% of corn water requirement) 
which were allocated to strips. Super absorbent polymers in 5 level (S1= none applied, S2= 50, S3= 100, S4= 150 
and S5= 200 kg ha-1) were allocated in sub plots. Results showed that there was significant difference between 
Irrigation levels and superabsorbent levels in all experimental Traits by increasing in deficit irrigation. Fresh 
fodder and biological yield decreased in compared by no stress condition. the highest fresh fodder and biological 
yield by 62.133 and 18.337 ton ha-1 obtained by normal Irrigation that were 36.4 and 38.4 percent higher than I3 
treatment. The highest water use Efficiency (WUE) by 2.995 kg m-3 obtained in I3 treatment that hadn’t 
significant difference by I2 treatment, but highest relative water capacity obtained in normal Irrigation (I1). 
Superabsorbent application could increase the yield and yield component. Highest fresh fodder and biological 
yield by 54.559 and 16.127 Ton ha-1 were in application 200 kg ha-1 superabsorbent and this treatment had the 
highest water use efficiency and relative water capacity, so. Polymer using and Irrigation levels hadn’t 
significant effect of Ash percent but protein percent affected by Irrigation levels that by increasing drought 
stress reduced from 9.215% in I1 to 8.887 in I3 Treatments respectively. Super absorbent using hadn’t effect on 
protein percent. 
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Introduction 
 
 The objective of well-regulated deficit 
Irrigation is to save water by subjecting crops to 
periods of water stress with minimal effects on 
yields. Iran has arid and semi arid climate, So the 
drought stress is considered as one of the main 
problems of Agricultural production in Iran and other 
part in the world, [19, 26-34]. 
 The average f water productivity (WP) in world 
is more thane 1.5 ton dry matter for consuming 1000 
m3 water, while this amount in Iran is less than 0.7 
[6], therefore selection new irrigation method or 
better water management systems is necessary for 
country development. Water shortage is usually one 

of the important reasons for the reduction of 
performance in the unit area of arid and semi arid 
area. Since 75% of Iran has a rainfall of less than 250 
mm in year, the danger of drought is considered 
serious low water potential caused by a soil water 
deficit is one of the major natural limitations of the 
productivity of natural and agricultural ecosystems 
resulting in large economic losses in many regions, 
[19]. In the past Irrigation has been a key solution to 
resolving this problem, but due to the increasing 
social demands to water, today it is not a reasonable 
alternative and it increase financial cost [24]. 
Causing stress in a stage of plant’s growth without 
loosing its performance from the point of view of 
saving water and  well irrigation for the arid and 
semi arid areas for researchers. On the other hand, 
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the use of superabsorbent polymers can be a general 
solution for the farming in Iran [1].There was several 
marks of superabsorbent polymers in Iran’s markets 
that used in fields, gardens and landscapes [18]. 
 Super absorbent polymers can hold 400-1500g 
of water per dry gram at hydrogel [19]. The use of 
superabsorbent polymers has a great importance for 
their role in the increase of water absorption capacity 
and retention of water shortage conditions and the 
decrease of bad effects of drought stress, [19].Corn 
(Zea mays L.) is an important plant that is used as 
human food (20-25%) livestock and poultry feed (60-
70%) and as raw material in industry (5%) .corn is 
one of the best plant for production green forage, 
silage forages and grain due to its content of sugar 
and starch as well as it yields more than 80 tone fresh 
fodder per hectares [13].On other hand, in Iran we 
have shortage in production animal feeds and 
livestock grazing pressure for pastures is very high, 
so, corn production is very important in Iran. The 
dearth of water is on the important factors for corn 
production. Researches show that suitable water 
management in corn farms and availably of water 
can increase yield and water use efficiency and corn 
silage and grain quality [7, 16]. 
 Jose et al., [9] showed that in drought stress 
condition can reduce corn yield to 37-79% in 
compared by non stress condition. Majdom, [16] 
reported that increasing in drought stress can reduce 
shoot weight from 347 to 154g m-2. His result, so, 
showed that ear dry weight reduced from 149 to 134g 
m-2, [16]. The research of Ibrahim and Hala showed 
that in various irrigation intervals the highest value 
of plant height, ear characters and biomass were 
obtained under irrigation interval of 10 days followed 
by 14 and 18 days, [8]. 
 Karimi et al. [12]. in a research on deficit 
irrigation effect on morphological traits and growth 
analysis of forage corn in Iran showed irrigation after 
missed 75% soil moisture decreased leap dry weight, 
plant growth rate and leaf area index. Their results 
so., indicated that by intensity of drought stress total 
dry mater, ear dry weight, Stem dry weight, leave 
numbers per plant and stem height reduced 
significantly. 
 Khadem et al., [13] in an experiment on the 
effect of animal manure and super absorbent polymer 
on corn reported that by in creasing drought stress 
from irrigation after 70 mm evaporation of basin 
class A to 140 mm Biological yield, Relative water 
capacity, leaf chlorophyll content (SPAD value) and 
1000 grain weight reduced significantly but with 
using 35% super absorbent +65% animal manure the 
highest yield obtained in both non stress and stressed 
condition in corn. 
 Yazdani et al., [25] Reported that highest leaf 
area index, crop growth rate, total dry matter and 
harvest index obtained by using 225 kg ha-1 polymer 
compared with the control (without polymer) and 
polymer using could reduce the bad effects of 

drought stress in soybean. EL-Amir et al., [4] who 
showed that the amendment of the soil with super 
absorbent polymers prolonged the time until 50% of 
soil water was evaporated. 
 In corporation of superabsorbent polymers in to 
sandy soil media for L.esculentum (tomato), 
rhaphanus satira (radish) Triticum aestivum (wheat) 
and lactuca sativa (lettuce) by Yazdani et al., 
[25].drought sensitive annual, such as Petunia 
parviflora (petunia), responded well to super 
absorbent polymer in dry conditions and increased 
flower numbers and dry weight [3]. 
 According the Haj Hassani Asl et al., [7] by 
increasing in drought stress with 160 mm 
evaporation of basin class A , Fresh forage and dry 
forage yield, stem diameter, leaf dry weight and stem 
dry weight decreased in forage sorghum, forage corn 
and forage millet. The results of nazarli and 
Zardashti,[19] Indicated that drought stress has 
decreased significantly all the measured traits at 
sunflower (Helianthus annuus L.). Their results, so, 
showed that 300 kg ha-1 polymer application had the 
highest yield and improved the effect of drought 
stress. 
 This experiment was carried out with the aim of 
investigating the effect of Tarawat A 200 
superabsorbent polymer and water stress on the fresh 
fodder, biological yield, stem dry weight, ear dry 
weight ear to shoot ratio, ash percent, protein 
percent, relative water capacity and water use 
efficiency of silage corn var. K.S.C 704 in farm 
condition. 
 
Materials And Method 
 
 The experiment was conducted in 2008 and 
2009 at Khoy Agricultural and natural resources 
research station in west Azerbaijan province (in 
North West of Iran). 
 Experimental design was strip plot arrangement 
based on randomized complete block with four 
replications. Physical and chemical properties of soil 
in experimental field were presented in table 1.Main 
plots (strips) were included irrigation levels as 
irrigation I1=100%, I2=75% and I3=50% of corn 
water requirement. Before of farm plough, water 
penetration value determined by double ring using 
and irrigation duration calculated by blani kriddle 
method.5 level of super absorbent polymer (Tarawat 
A 200) at S1= Control (without application of 
superabsorbent polymer), S2 = 50 kg ha-1, S3= 100kg 
ha-1, S4=150 kg ha-1 and S5= 200 kg ha-1 
superabsorbent used before planting into 15 cm depth 
of furrows. Physical and chemical characteristic of 
super absorbent polymer presented in table 2. 
 Each plot was consisted of 6 Rows by 10 m 
length and 0.6 m width. There was 1.8 m distance 
between strips and 3 m between sub plots (super 
absorbents included in plots).Method of irrigation 
was siphons and amount of water used measured by 
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2 inch contour. All phosphoric and potassium 
fertilizer applied in three stage: 1/3 before sowing, 
1/3 in 6-8 leaf stage and 1/3 in Anthesis stage. 
 The corn variety was Ksc 704 with 120-130 day 
maturity duration and plant density was 8.3 plants m-

2. In this study measured the amount of fresh fodder, 
biological yield (dry matter), leaf dry weight, stem 
dry weight, ear dry weight , ear to shoot ratio, water 
use efficiency, relative water capacity, ash percent in 
shoot, protein percent in shoot .In the measurement 
of the characteristic samplings were done between 
lines regarding to marginal effects for the 
measurement of fresh forage yield sampling of two 
square meters in each plot and the leaf, stem and ear 
weight were chosen to determine separately and dry 
weight of these characters determine by drying in 

Aven by 72’c and leaf relative water content was 
obtained by following formula: 

weightdryTotalTw

weightdryDw
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 Water use efficiency was obtained by following 
formula: 
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 The statistical analyses of data were included 
analysis of variance (ANOVA) and separation of 

means by Duncam new multiple range tests were 
conducted using the MSTAT-C program. 

 
 
Table1. Soil analysis result for physical and chemical characteristics 

characteristic Soil depth Soil OC EC pH P K N 

 (cm) texture (%) Ds/m-1  (ppm) (ppm) (%) 

Value 0-30 loamy 0.88 0.80 8.1 6.9 240 0.08 

 30-60 loamy 0.84 0.81 8.2 4.6 250 0.08 

 
Table2. superabsormbent polymer (Type: Tarawat A200) characteristics 

Color Humidity (%) Toxics Density 
(g/cm3) 

PH Water soluble Dimension 
(micrometer) 

White 3-5 No 1.5 6-7 No 50-150 

 
Results And Discussions  
 
Fresh Fodder: 
  
 The fresh fodder yield, with consideration of 
statistic results, fresh fodder was under the influence 
of planting year, irrigation levels, superabsorbent 
polymer (Table 3). Maximum fresh fodder was in 
second year of planting by 53.562 ton ha- that was 
10% more than first year (2008). 
 I1 Treatment (irrigation according 100% water 
requirement) by 62.133 Ton ha-1 was the fresh 
highest fresh fodder between other irrigation 
treatments. Lowest fresh fodder by 32.40 Ton ha-1 
obtained in I3 treatment that was 36.4% lower than 
non deficit irrigation treatment. Using super 
absorbent could increase the fresh fodder yield from 
46.687 Ton ha-1 in S1 (control) to 54.559 Ton ha-1 in 
S5 (200kg polymer). There wasn’t significant 
difference between S5 and S4 treatments, so, there 
wasn’t difference between S1 and S2 treatment (Table 
4). In this experiment we didn’t observe any 
significant difference between interaction effects of 
irrigation levels and super- absorbent polymer levels 
(Table 3). 
  
Biological Yield: 
 

 The biological yield was subjected to different 
in planting years, irrigation levels and superabsorbent 
polymer amounts with the probability of one percent 
(Table 3). In second year (2009) the average of total 
dry matter was 15.712 Ton ha-1 and it was more than 
first year with 14.42 Ton ha-1 (Table 4). Irrigation on 
the base of 100% water requirement by 18.737 Ton 
ha-1 had the highest dry matter, while irrigation by 
50% water requirement with 11.54 Ton ha-1 had 
lowest biomass. 
 The highest biological yield with 16.127 Ton 
ha-1 obtained in 200 kg application of superabsorbent 
polymer. There wasn’t significant difference between 
using 200 and 150kg (S4) super absorbent. The 
lowest biological yield seems in S1 (No application 
of superabsorbent polymer) that this treatment 
produces 13.856 Ton ha-1 biomass and allocated in C 
statistical group (table 4). 
 There wasn’t significant statistic difference 
between interaction effect between levels of 
irrigation levels and superabsorbent polymer levels 
(Table 3). 
 
Leaf Dry Weight: 
 
 The weight of dry leaves was subjected to 2 
experimental year, irrigation levels and amount of 
superabsorbent application with the probability of 1 
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percent (Table 3). In second year of experiment the 
leave dry weight was 2.406 Ton ha-1 and in first year 
of experiment the leave dry weight was 2.168 Ton 
ha-1. in other hand in second year leaf dry weight 
(LDW) was 9.9% more than first year (2008 year). 
Intense in drought stress caused that leaf dry weight 
reduced from 2.827 Ton ha-1 in I1 treatment to 1.784 
Ton ha-1 in I3 treatment .This reduce equal by 36.9 
percent     (Table 4). 
 Increasing superabsorbent polymer application 
caused that leaf dry weight increased from 2.052 Ton 
ha-1 in S1 treatment (control) to 2.510 Ton ha-1 in S5 
treatment (application 200 kg ha-1 superabsorbent). 
There wasn’t significantly difference between S5 and 
S4 treatment. So, there wasn’t any significant 
difference between S3 and S2 treatment (Table 3). 
The interaction between irrigation levels and 
superabsorbent polymers wasn’t significantly 
difference. 
 
Stem Dry Weight: 
 
 There was statistically significant difference 
between experimental years, Irrigation levels and 
superabsorbent application in this biennial 
experiment. The highest dry stem weight by 5.21 ton 
ha- seem in second year (2009 year) that 3.1% was 
more than first year. with increasing drought stress , 
total stem dry weight reduced , in other hand the 
stem dry weight decreases from 6.808 ton ha-1 in I3 
treatment (irrigation by 50% water requirement) 
(Table 4). 
 The amount of superabsorbent application 
could effected this trait, so,. The highest stem dry 
weight observed in 200 kg ha-1 super absorbent 
polymer consuming that with 5.773 Ton ha-1 was 
16.4% more than non consuming treatment (S1) 
(Table 4). 
 There wasn’t statistically significant difference 
between S5 and S4 treatments and S3 by S2 

treatments, so. The interaction of superabsorbent 
consuming and irrigation level in this experiment 
wasn’t significantly (Table 3). 
 
Ear Dry Weight: 
 
 Ear dry weight was another trait that evaluated 
in this experiment. Result showed that there are 
significantly difference between 2 experimental 
years, irrigation levels and super absorbent polymer 
consuming in this experiment in one percent. Level 
probability (Table 3) the dry ear weight in second 
year of experiment was 7.741 Ton ha-1 and in first 
year was 7.234 Ton ha-1, that in second year of 
experiment the amount of it was 6.5% more than first 
year (2008 year). Result showed that by increase in 
drought stress or by deficit irrigation choosing dry 
ear weight reduced from 9.126 Ton ha-1 in I1 
treatment to 5.936 Ton ha-1, that it was 34.9% less 
than Non stress condition (I1) (Table 4). 
Superabsorbent application could increase the ear dry 
weight from 6.924 Ton ha-1 superabsorbent (S5) but 
there wasn’t any statistically significant difference 
between S5, S4, S3 and S2 treatments (Table 4). 
 
Ear To Shoot Ratio: 
 
 Result of this trait showed that there wasn’t any 
significant difference between 2 experimental years. 
There was statistically difference with probability of 
five percent between three irrigation levels but there 
wasn’t any significantly difference between five 
levels of super absorbent polymers (table 3). The 
maximum ear to shoot ratio was in 50% irrigation 
requirement treatment that by means of 0.507 placed 
in upper statistic group (Table 4). In this study don’t 
showed any significant interaction between irrigation 
levels and super absorbent polymer levels (Table 3). 

 
 

 
 

 
Table 3: Mean squares of experimental traits in different drought stress and superabsorbent polymer applications  
source Degree 

 Of 
 

freedom 

Mean squares 

Fresh  
fodder 

Biologica
l 

yield 

Leaf 
dry 

weight 

Stem 
dry 

weight 

Ear 
Dry 

 weight 

Ear to 
shoot 
 ratio 

WUE RWC Prote
in% 

Ash % 

Year  1 898.283
** 
 

50.02** 1.694*

* 
6.667** 7.706* 0.002 1.146*

* 
26.574
** 

0.004 0.031 

Replication × 
year  

6 41.685 1.722 0.152 0.369 0.225 0.001 0.043 4.522 0.191 0.014 

irrigation 2 5123.79
** 
 

517.646** 10.932
** 

85.852
** 

101.852
** 

0.004* 2.56** 567.13
** 

1.266
** 

0.115 

Year × irrigation 2 
 

40.438 4.416 0.271 0.554 0.777 0.000 0.062 1.371 0.116 0.001 

Error 12 31.783 
 

2.725 0.079 0.268 1.169 0.001 0.079 2.216 0.118 0.083 

superabsorbent 4 244.575
** 

19.217** 0.743*

* 
3.227 3.153** 0.000 0.565*

* 
34.462
** 

0.134 0.031 
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Year× 
 superabsorbent  

4 1.206 0.201 0.017 0.050 0.300 0.000 0.009 0.316 0.053 0.036 

Error 24 1.902 
 

0.428 0.017 2.376 0.225 0.000 0.020 0.621 0.206 0.062 

Irrigation × 
 superabsorbent 

8 2.257 0.192 0.010 0.609 0.132 0.000 0.047* 1.067 0.224 0.156* 

Year × irrigation 
× superabsorbent  

8 3.466 0.218 0.026 0.457 0.076 0.000 0.015 0.641 0.201 0.081 

Error 48 3.554 
 

0.315 0.014 6.395 0.235 0.000 0.019 0.753 0.229 0.060 

Coefficient  
of variance 

 3.71 % 3.73 % 5.10 
% 

6.91 % 6.48 % 3.52 
% 

5.11 
% 

1.08 % 5.31 
% 

3.11 % 

Note: *, ** are significant difference in 1 and 5 percent respectively  
 
Table4: Mean square of compound effects in fresh fodder (ton ha-1), biological yield(ton ha-1),Leave dry weight(ton ha-1), ear dry weight(ton  
              ha-1), stem dry weight(ton ha-1), ear to shoot ratio, water use efficiency      (kg m-3), relative water content(%), crude protein percent  
            and ash percent in different treatments. 
Factors  Fresh fodder  

(ton ha-1) 
Biologica
l 
 yield 
 (ton ha-1) 

Leaf dry  
Weigh 
 (ton ha-1) 

Ear dry  
weight  
(ton ha-1)  

Stem 
 dry 
 Weight 
 (ton ha-1) 

Ear to 
Shoot 
ratio 

Water 
use 
 
efficienc
y  
(kg m-3) 

Relative 
 water  
Content 
(%) 

Crude 
protein 
(%) 

Ash 
(%) 

Irrigation   
 

         

100% of 
water 
requiremen
t 

62.133 a 18.737 a 2.827 a 9.126 a 6.808 a 0.488 b 2.499 b 83.957 a 9.215 a 7.95
1 

75% of 
water 
requiremen
t 

50.848 b 14.913 b 2.249 b 7.399 b 5.161 b 0.499 
ab 

2.610 b 80.589 b 8.943 b 7.85
0 

50% of 
water 
requiremen
t 

39.497 c 11.548 c 1.784 c 5.939 b 3.866 c 0.507 a 2.945 a 76.440 c 8.887 b 7.86
9 

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

          

 (control) 
 

46.687 c 13.865 c 2.052 c 6.924 b 4.828 c 0.500 2.446 d 78.807 d 8.926 7.92
1 

50 kg ha-1 

 
48.594 c 14.55 bc 2.189 bc 7.420 ab 5.047 bc 0.503 2.605 

cd 
79.579 cd 8.996 7.83

5 
100 kg ha-1 

 
51.359 b 15.148 ab 2.302 b 7.534 ab 5.308 b 0.499 2.679 

bc 
80.378 bc 9.132 7.89

7 
150 kg ha-1 
 

52.93 ab 15.649 a 2.381 ab 7.653 ab 5.469 ab 0.496 2.767 
ab 

80.995 ab 9.024 7.87
6 

200 kg ha-1 
 

54.559 a 16.127 a 2.510 a 7.905 ab 5.773 a 0.492 2.844 a 81.885 a 8.998 7.92
2 

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

 
Water Use Efficiency: 
 
 With consideration of water use efficiency there 
was significantly statistic difference between 
experimental years, irrigation levels and 
superabsorbent polymers application amount in this 
research with the probability of one percent level 
(Table 3). The maximum value of water use 
efficiency was in second year (2009) with 2.57 kg m-

3 and in first year (2008) it was 2.57 kg m3. The 
maximum water use efficiency obtained in 50% 
water requirement treatment (I3) that by 2.945 kg m-3 
located in high statistic group (Table 4).There wasn’t 

any statistic difference between two other irrigation 
treatments that both of I1 and I2 treatment located in 
same group (Table 4). 
 Consuming of superabsorbent polymer could 
increase the water use efficiency. Application of 200 
kg polymer had the highest WUE with 2.844 kg m-3 
that it hadn’t difference by S4 treatment. the lowest 
water use efficiency seen in S1 treatment that we no 
applied any superabsorbent and with 2.446 kg m-3 
located in lowest statistic groups (Table 4). 
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Relative Water Capacity: 
 
 Relative water capacity (RWC) was one of 
measured trait in this experiment that affected by 
planting year, irrigation amount and superabsorbent 
polymer (Table 3).The determinate RWC for 2 years 
of experiment showed that second year with 80.799  
value was higher than first year with 79.858(table 4). 
Deficit irrigation reduced relative water capacity. 
The highest RWC with 83.957 related to irrigation on 
the base 100% water requirement (I1) wile the lowest 
RWC with 76.44 values related to irrigation on the 
base of 50% water requirement (I3) (Table 4). 
Increasing superabsorbent polymer application could 
increase the RWC, there fore the highest RWC seen 
in 200 kg ha-1 superabsorbent polymer application 
and this level of treatment allocated in higher statistic 
group but there wasn’t significant difference between 
this level by S4 level. The lowest RWC related to non 
application of superabsorbent polymer and by 78.807 
mean allocated in lowest statistical group (Table 4) 
so, there wasn’t significant difference between S1 and 
S2 treatments (Table 4). 
 There wasn’t any interaction between irrigation 
treatment and superabsorbent polymer in this 
experiment (Table 3). 
 
Protein Percent: 
 
 Protein percentage in shoots determined in this 
experiment. There wasn’t any significant effect on 
the two years of experiment and superabsorbent 
polymers levels, so. (table 3).but there was 
significantly difference between three levels of 
irrigation in this research with the probability at one 
percent level (P>0.01 tab.3) results show that the 
maximum value of protein percent obtained in 
irrigation with 100% water requirement (I1) and had 
difference with I2 and I3 treatments (Table 4).the I1 
treatment with 9.215 protein percent located in top 
statistic group and both of I2 and I3 irrigation levels 
located in same group. In other hand there wasn’t 
any significant difference between irrigation on the 
base of 75% and 50% water requirement. In this 
study there wasn’t significantly difference between 
interaction effect and various levels of deficit 
irrigation treatments and various consuming of 
superabsorbent polymers (Table 3). 
 
Ash Percent: 
 
 Ash percent can be on indicator of mineral in 
plant that evaluated in this research. Regarding the 
ash percents there wasn’t any significantly difference 
between two experimental years, irrigation levels and 
amount of superabsorbent polymers (Table 3), 
therefore all levels of three irrigation treatments 
allocated in same statistically groups (Table 3). 
 
 

Discussion: 
 
 The cellular growth and division of plant 
depended to water available completely .Decreasing 
in osmotic potential in cells due drought stress 
reduce the cell’s growth, plant growth and root 
development finally [23]. The activity of intercalary 
meristemic cells that located in internodes and cell 
division in this zone depended to availability of 
water [7]. Fresh fodder was once of several traits that 
evaluated in this experiment. Drought stress and 
selection of 50% water requirement decreased this 
trait in compared with two other irrigation levels. 
According the Haj Hassani asl et al., [7] results and 
Karimi et al., [12] increasing in drought stress in 
forage corn reduced fresh fodder yield. They 
reported that this reduce reason is decreasing osmotic 
potential in cells and decreasing in cell length and 
divisions in shoots. Superabsorbent polymer by high 
ability in water holding could improve the bad effect 
of deficit irrigation in this research; in other hand 
consuming superabsorbent polymer in compared by 
control treatment (S1) could increase the fresh fodder 
yield. The result of my research had conformity by 
Khadem et al,, [13] results. 
 Biological yield (dry matter) was another trait 
that evaluated in this study. Biological yield 
decreased by progressing drought stress, that lowest 
biomass seen in I3 treatment. According the reports 
of Atteya [2] the effect of drought stress is usually 
perceived as a decrease in photosynthesis and 
growth. He reported that the rate of co2 assimilation 
in the leaves is reduced at moderate drought or even 
before leaf water status is changed in response to 
drop in air humidity or in soil water potential. 
Several lines of avoidance indicate that a decrease in 
photosynthesis due to drought has been attributed to 
both stomatal and non stomatal limitation [23]. 
Stomatal closure is the first line of defense against 
desiccation, since it is much quicker than change in 
roots growth, leaf area, and chloroplast ultra structure 
and pigment proteins [2]. The result of these 
problems is increasing yield and biomass, therefore 
decreasing in biological yield caused by low 
photosynthesis in drought stress condition at how the 
relative part at stomatal limitation of photosynthesis 
depends on severity of drought, so, in 75% water 
requirement irrigation treatment (I2) the decreasing in 
biological yield is less than irrigation by 50% water 
requirement treatment (I3). 
 The leaves in silage corn are once of the 
important yield component because leaves have high 
organic acids, crude protein and high total digestible 
nutrients [14]. 
 According the Majdom, [16] reports drought 
stress and nitrogen using had effect on yield and 
yield component, that after 50% evaporation of field 
capacity the shoot dry weight and specially stem dry 
weight reduced significantly. 
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 With decreasing plant water content, wrinkle 
cells, cell wall becomes weak and decreasing cell 
volume to reduce pressure potential [1]. Kamara et al 
[11] showed that there were highly significant 
difference in total biomass and partitioning to stems, 
leaves and grain under both well-watered and water-
deficit conditions in stem dry weight in all maize 
genotypes.  
 Haji Hassani asl et al., [7] showed in irrigation 
after 160 mm evaporation of basin class A , stem dry 
weight in all three genotypes (corn, sorghum and 
millet) reduced significantly. They declared that 
reason of this reduce was decreasing in cell’s water 
potential. Application of superabsorbent polymer 
could adjust the water deficit effect in this study. 
Karimi and Naderi, [12] declared that consuming of 
superabsorbent polymer in pods into plant beds 
adjust the bad effect of deficit irrigation in forage 
corn in green house condition. He reported that stem 
and leaves dry weight in drought stress condition 
reduce less than of non application superabsorbent 
treatment, so. Ears are the important part of forage in 
silage corn because the nutrition value of ears is 
high. The ears have high sugar and starch there fore 
can shortage the non aerobic fermentation period and 
increase the food value of silage, [20]. In this 
research intense in drought stress caused that dry ear 
weight decreased in compared with well irrigation 
condition. It seem in deficit irrigation condition, 
leaves and stems dry weight reduce more than ear 
dry weight, because ear to shoot ratio in dry 
condition is high, while all total dry weight, stem 
weight and ear dry weight decreased by deficit 
irrigation .In other hand the rate of decreasing dry ear 
weight is lower than leave and stem dry weight. In 
this research we no showed any significantly effect 
of superabsorbent polymer on this trait, there fore we 
couldn’t increase the ear to shoot ratio of corn in 
deficit condition by consuming superabsorbent 
polymer. 
 Ash percent was once of qualitic traits that 
evaluated in this experiment. The ash percent is 
marking of all minerals except Iodine and choler 
ions, because these elements sublimate by burning in 
electrical furnace. Each deficiency of minerals in 
food of herbivorous can lead to some disease such as 
milk fever and Grass Telany [15]. deficit irrigation 
and consuming superabsorbent hadn’t any 
significantly effect on this trait in this study, but Haj 
Hassani asl et al., [7] reported that with drought 
stress in three forage crops (Corn, sorghum and 
millet) ash percent decreased significantly and in 
sorghum the ash percent was more than millet and 
corn respectively. The protein percent in shoots was 
another qualitic trait that reduced significantly with 
deficit irrigation. Decreasing of protein percentage 

reported by many researchers such as Misra [17] in 
millet, Haji Hassani asl et al.,[7] in millet, sorghum 
and corn, Karimi and Naderi [12] in corn. According 
the reports of Karimi and Naderi [12] in drought 
stress condition protein’s destroyed any Riboluse Bis 
Phosphat carboxylase (Rubisco) that is the most 
frequent protein in plant in deficit irrigation become 
to decrease [10]. Superabsorbent application couldn’t 
affect to protein percent but Khadem et al., [18] 
reported that protein percent increased with 
superabsorbent application. 
 Relative water content had a positive 
correlation with soil relation water content in this 
research and reduced with water deficit. RWC 
decreased with increasing deficit irrigation in corn 
[13]. Nazarli and Zardashti reported that RWC 
reduced in sunflower under deficit irrigation 
condition in compared with non stress condition and 
the highest and lowest RWC by 83.827 and 49.770 
value were observed in 6 day irrigation interval +300 
kg ha-1 superabsorbent application and 14 day 
irrigation interval + no superabsorbent application 
respectively [19]. Khadem et al., [13] reported that 
superabsorbent application in nine different growth 
stages of corn hadn't any significantly effect on 
RWC. In our study might application superabsorbent 
could reserved water in rhizospher and improved the 
bad effects of drought stress. Application of 
polymers to soil spatially in sandy soils may increase 
water holding and help to improve irrigation projects 
in arid and semi arid areas [22]. Water use efficiency   
increased with deficit irrigation intensity in this 
research. Karimi and Naderi, [12] reported that using 
superabsorbent and non application of 
superabsorbent had maximum and minimum yield 
and WUE value respectively .their results show that 
drought stress increased  WUE ,too. Karimi and 
Naderi in an experiment evaluated the effects of 
superabsorbent polymer on yield and water use 
efficiency in different soils texture in forage corn. 
Their result showed that maximum and minimum 
WUE obtained in clay soil and loamy sandy soil 
respectively while efficiency of superabsorbent 
polymer in sandy loam soil was more than clay loam 
soil [12]. Results of Ghadiri and Majidian [5], Salemi 
and Moshref [21], Majdom 16], deficit irrigation 
increased WUE in compared with well irrigated 
condition. 
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