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ABSTRACT

The effects of super absorbent polymer on plant under drought stress were studied in three bean cultivars
(Derakhshan , D81083, Naz) at the two levels of irrigation and two different amounts of super absorbent (0 & 7%).
field experiment was conducted in 2005 and the experimental design was randomized complete block in a split plot
arrangement with three replications. In field experiments fallowing characters were studied seed yield, Harvest
index, seed 100 weight, Relative water content and leaf cell membrane stability. Result experiments showed that,
stress decreases yield and its components, but using 7% super absorbent in field situation increases agricultural
characters.
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INTRODUCTION

Drought stress is one of the several environmefatabrs greatly limiting crop production and platistribution
world wide [16,17].water is very important for griwand development of plants. [12]. Application anikture of
super absorbent polymer can reserve different atscafrwater in itself and so increases the soilitgbdf water
storing and preserving, and at last in water deficy, produce plant water need and approve its throvhey
increase the ability of soil to preserve the wated with decreasing drought stress approve groWiblamt[11].
Polyacrylate polymer could be used to improve thality of a copper-contaminated soil. Growth of a@nmedic
(Medicago polymorpha L.) was stimulated in the polymer-amended soil, shahtotal biomass produced was three
times that of plants from unamended soil. Rootsptants cultivated in the polymer-amended soil had a
concentration of copper that was 73% of that imggdrom the unlamented soil[14].

MATERIALSAND METHODS

The experiments were carried out at experimentah faf Islamic Azad University in Karaj-lran during005
growing season. The region has a semi-arid climgte. site is located at 35°'418 latitude, 51° 59E longitudes
and an altitude of 1313 meter above the sea I&Va. soil experimental site was sand loam with lowiitrogen
(0.06%), low in organic matter (0.83-0.72) and hflain reaction with a PH of 7.8.The experimerttasign was a
RCBD arranged in split plot with three replicatiosach replication was divided into three main glothich
differed in severity of imposed water shortage.B€altivars included Y, V, , V3, that were arranged in sub plots.
Before planting, the soil surface was ploughedrdpautumn and then disked twice in the springiatiieginning
of April and middle of May). Then 7% concentratiohsuper absorbent for each plot was noticed. Afédculation
super absorbents were poured in necessary amowaobnpail separately and sufficient water wasiagpthen 30
minutes was left till super absorbents absorb watempletely and then were poured on the whole plot
monotonously and accurately. After settling eaat plas covered with soil. Irrigation was initiated 16" Sep
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2005 exactly after culturing with acquaint method. Foducing stress electrical soil moisture meter syséand
plaster blocks were used. In this way before stgiihe experiment a plot with a 2*3 area was maide the farm
and plaster blocks was settled in it in 40 cm deytth were irrigated. Then with daily electricahfidity measuring
and the percent of humidity calibration carve waasdm According to this curve when the electricainuity
measurement reaches zero, the soil weight humidag 8%. Plaster block although was used in the main
experiment, and according to electrical humiditie rand amount of soil humidity percent and usirgdalibration
curve water stress was performed. That was wheeldwtrical humidity measurement system reachesh@Oherb
dejection appearance was revealed and the soildiynin this stage was 12%. Triple super phospliaitglizer
was applied before sowing at a rate of 150 kg. iehe nitrogen fertilizer (15 kg A8 in the form of urea was
applied before planting (one third of the applicaji The rest of nitrogen fertilizer, distributedfore starting the
first stress treatment. Plots were 5-m long andsisted of 4 rows, 0.6 m apart. Between all mairspla 3-m wide
strip was left bare to eliminate all influences laferal water movement. Soil surface of cultivat#a was
thoroughly irrigated 6 days before planting. Thebeeeds were inoculated with Rhizobium japoniciefore
planting and were hand-planted ori"2ay 2005 at the rate of 20 seeds pérafirow and then were thinned to
achieve a density of approximately 333,333'h®uring the whole growth season, weeds and insee®
effectively controlled. Agronomic traits (grain ideand it component) and some physiological (reéativater
content, leaf cell membrane leakage) was determiméam conditions.

RESULTS

Field Experiments

Analysis of variance for Seed yield indicated siigant differences (P < 0.01) among irrigation rags, varities
and super absorbent polymer concentration (tabl&dgd yield highly decreased in drought stressditions. (Seed
yield in drought stress condition decreased by $8%pared with control condition). Derakhshan praduby 48%
less seed yield (795 kg fiacompared with Naz. (table-1). Results also ingidathat Derakhshan and Naz had
highest and lowest 1000 seeds weight, respectiftalyie-1). Means comparison of interactions of igatt x
superabsorbent polymer indicated that applicaticthe polymer can increase seed weight in all diivars. In this
study, application of the polymer (7%) increaseddsaeight by 19% compared with control (table-1)edus
comparison also showed that harvest index in drosgless condition decreased by about 14% compaitd
normal condition. Cultivars also had significantfetiences (P < 0.01) (table-1). Investigation ofam& comparison
indicated that Naz and Derakhshan had highest amdst harvest index, respectively (table-1). Rasslttowed
superabsorbent polymer increased harvest index #0m2% to 42.92% in the non-application and appiln
condition, respectively (table-1). Analysis of \aarce for interaction effects of cultivar x irrigati treatments
showed significant difference (P < 0.01) for HI.

Drought stress also increased membrane leakage shperabsorbent polymers decreased damage of
membrane.(table-1). Relative water content decteaséer drought stress but superabsorbent polymersased
RWC (table-1).

Table1: Investigated agronomical parametersin different varietiesof drought treatments (control and stress) under superabsor bent
polymer (field). W1, W2 irrigation, v1,v2,v3: variaties (Derakhshan, D8183 and Naz), S1, S2: superabsor bent polymer (0, 7%)

Grain Harvest Seed 1000

Treatments  Yield Index Weight Relative WaterContent Electerical Conductivity

A :
kghe) &) (@D (%) (s o)
w1 1553a 44.70a 37.66a 56.43a 948.8b
W2 725b 38.65b 21.07b 49.45b 1059.3a
Vi 795c¢ 38.66¢ 35.08a 46.72¢c 1057a
V2 1084b 41.71b 30.83b 52.75b 1010b
V3 1538a 44.65a 22.20c 59.36a 944c
S1 955b 40.42b 26.55b 50.76b 1085a
S2 1323a 42.92a 32.19a 55.13a 923b

Means within each column of each category followed by the different letters are significantly different (P < 0.05) according to Duncan test.

Means investigations also indicated that superdlasdrpolymer (7%) had significant effect on seeeldyi There
was significant differences (P < 0.01) for inteiacteffects of cultivar x superabsorbent polymed dinere was
significant differences (P < 0.01) for interactieffects of irrigation x superabsorbent polymer (iadle-2). Means
comparison of these interaction effects indicated Naz had highest seed yield both in stress antial condition.
Interaction effects of irrigation x superabsorbpalymer showed that application of super absoripehtmer has
increased seed yield in both condition (control atvdss). These results also showed that supelsrgqoolymer
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increased seed vyield in all cultivars but had bettiéects on cultivar of Naz (table-2). Means congmn of
superabsorbent polymer treatments showed thatcapiplh of this polymer (7%) increased 1000 seedghwdrom
26.55 g to 32.19 g ( without or with polymer apption). In drought stress conditions, seed weigltrelased in all
of cultivars (table-2).

Table 2. Mean comparison of interaction effects on measured variable under farm condition
W1, W2irrigation, V1, V2, V3: varieties (Derakhshan, D8183 and Naz), S1, S2: superabsor bent polymer (0, 7%)

Grain Seed1000 Harvest
Treatments Yield Weight index
(t ha') (@ (%)

w1 V1 1120.25c 46.37a 42.08c

V2 15379 b 40.42b 44.86b
V3 2002.3la 26.20c 47.16a
w2 Vi 471.17 e 23.78d 35.23e
V2 630.31d 21.23e 3857d
V3  1074.95c 18.21f 42.13c

w1l S1 132361b 38.89a 43.50a
S2 1783.35a 40.44a 4590a
W2 S1 58761 d 1820a 37.34a
S2 86334 ¢ 23.95a 39.95a
Vi S1 132361b 31.76c 37.36a
S2 1783.35a 38.40a 39.96a
V2 S1 58761 d 27.71d 40.46a
S2 86334 ¢ 3395b 4297a
V3 S1 649.60 d 20.17f 4345a

S2 941.82 ¢ 24.23e 45.85a
Means within each column of each category followed by the different letters are significantly different (P < 0.05) according to Duncan test.

Table 3. Mean comparison of interaction effects on measured variable under farm condition. W1, W2 irrigation, v1,v2,v3: variaties
(Derakhshan, D8183 and Naz), S1, S2: superabsor bent polymer (0, 7%)

Treatments Grain Seed1000 Harvest
yield (t hal)  Weight(gr) index (%)

Wl vl Si 931d 43a 40d
S2 1309c 49a 43c

Wl v2 Si 1331c 37b 43c
S2 1744b 43a 46b

Wl v3 S1 12.73 a 7.26 a 37.28 ab
S2 13.07 a 8.25a 41.00 a

w2 vl Si 33h 20e 3679
S2 369 27c 574f

w2 v2 Si 37f 18f 504f
S2 39%e 24d 756e

w2 v3 S1 40d 169 890d
S2 43c 20e 1259c

Means within each column of each category followed by the different letters are significantly different (P < 0.05) according to Duncan test.
DISCUSSION

Under water deficit conditions , seed yield, hatvadex (HI), seed 1000 weight and Relative Con{®WC)
decreased but electrical conductivity (EC) increabat shows leaf cell membrane damage.

The decrease in seed yield under water deficit itiong is largely due to the reduction in the numbkpods per
plant [10]. However, when soil moisture reaches the lower \&abhfeavailable soil water, the number of seeds per
pod and the weight of individual seeds may playnaportant role in diminishing the harvest index dimal yield

[8]. Reductions in yield of bean cultivars werecateported to take place under drought stresdriQresent study,
cultivar of V3 showed the highest seed and yielgvab as smaller reduction in this parameters duthre drought
stress period with compared to the other cultivhe result of decrease in yield and yield comptsdaring stress

is compatible with [13] result. They concluded thae to stress and water deficiency certainly thesmission of
photosynthetic substances to air organs decreakia éine end yield components reduce.

This study showed that Superabsorbent polymer increggdd and yield components, and Results showed
superabsorbent polymer increased harvest index #0m2% to 42.92% in the non-application and appiln
condition, respectively and polymer indicated thpplication of the polymer can increase seed weiglall of
cultivars. In this study, application of the polyn{@%) increased seed weight by 19% compared wattirol. This

is important in dry region because it can help saot absorb water easily and it can absorb andsheliter and
fertilizers. When polymer added to soil, plant grdirectly into the water- swollen particles, tappithhe water and
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nutrients as needed. Therefore, super absorbegtmpolincreases available water for use of plantited in
increase seed yield and yield components [3]. edported that application of superabsorbent polymereased
seed weight. Relative water content (RWC) decreasekdr drought stress but superabsorbent polymersased
RWC. Drought also increased membrane leakage Ipatrabsorbent polymers decreased damage of memfiitame.
result of decrease in Rwc, during stress is corbfeativith [7] result. The result of increase in Hteal
Conductivity (Ec) during stress is compatible with] result. Lettuce also showed the greatest respto polymer
addition in terms of dry weight yield. Our studyosked that Polymer 7% seemed to have the best @ngénding
tensions, and good water availability for all specivas found with this polymer. Water deficit stresone of the
most common adverse environmental stresses, amidsptan respond and adapt to the stress by alténigig
cellular metabolism and invoking various defensemamisms under the stress conditionsid tolerance to water
deficit stress in higher plants has been suppdyagsearch on banana plantlets, maize and pe2j4,5,

Results showed using superabsorbent polymers cagaise interval between irrigations and it can el drought
stress effect on plants.

CONCLUSION

In conclusion this study has shown that cultivaiV8f (NAZ) is more suitable than other cultivars &owing and
application of super absorbent polymer can increéhsesurvial capacity of red bean under conditiohslrought
stress. Thistudy showed that Superabsorbent polymer incregisgtiand yield components.
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