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ABSTRACT

In order to study effects of super absorbent polymer application, irrigation management and irrigation with saline
water on peanut (Arachis hypogaea L.) an experiment in factorial format based on randomized complete block
design (RCBD) with three replications in Astaneh Ashrafiyeh Township (north of Iran) in 2011 was conducted. The
factors of experiment was consists of super absorbent polymer application with two levels (As: control (without
application) and A,: 200 kg/ha application), irrigation management with 3 levels (I;: control (dry farming
condition), |,: 7 daysinterval irrigation and I5: 14 days interval irrigation) and irrigation with saline water with 4
levels (S;: 0, S: 2, S5 4 and S: 6 ds/m concentration). Measured traits were consists of seed yield, biomass yield,
pod yield, number of branches per plant and 100 seeds weight. Obtained results showed that, the effect of super
absorbent application, irrigation management and irrigation with saline water on all studied traits was significant
at 1% probability level. Almost, moreinteraction effect levels on measured traits showed significant differences. The
highest seed yield in current study was obtained from 200 kg super absorbent/ha, 7 days interval irrigation and
without saline water irrigation.

Key words. Super absorbent polymer, Irrigation, Saline waeanut, Iran.

INTRODUCTION

Peanut (Arachis hypogaea L.) is one of the mostomant leguminous crops. It is a leguminous cropcivhis
grown in all tropical and subtropical countries, top40° N and S. of the equator [44]. The peanetiseontains
about 25% to 30% digestible protein, 45 to 50% @0% carbohydrate and 5% fiber and ash which make a
substantial contribution to human nutrition [5, 28l]. Water conservation is a key step to attairéngtainable
agriculture growth and development and productivitymany regions of the world, including Iran, dgiht stress is
one of the most important factors that decreasiewdtiral crop production [45]. The available watersoil is one
of the most important factors of increasing crogldé [18]. So improving the effectiveness of watgplication and
optimum use of water source as one of the main @ixi&table agriculture in dry and semi-dry regiémon the
agenda. According to this basis one of the waysd¢oease the water supply in soil is applying suglesorbent
polymer that supplies water for crop roots [30]p&uabsorbent polymers or hydrogels are looselgselioked,
three-dimensional networks of flexible polymer d@atause of few numbers of widthwise connection} §24 able
to absorb and store water hundreds times of thgingight [2]. Super absorbents, depending on tbeirce and
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structure are divided in two main groups of natarad synthesis. Synthesis super absorbent polythegending on
the type of used monomer in their synthesis usuaitydivided in three groups: 1-cross linked patylates and
lyacrylamides. 2- Hydrolyzed cellulose-polyacrylwibé (PAN) or starch PAN graft copolymers 3- crdissked

copolymers of maleic anhydride. The SAPs used @ dfriculture are polyelectrolyte gels often conguosf

acrylamide (AM), acrylic acid (AA) and potassiumrydate [46]. They are applied in gardens, landssaped
agriculture to protect and store humidity in saiisd release water slowly through soil [27]. Suplesoabent
polymers by increasing the capacity of water steragsoil [6, 14, 35], reduction of wasting waterdanutrition

materials of soil, reduction of water evaporatiomi the surface of soil [3, 6, 35] and increasimg aeration of soil
[27] causes the best growth and enlargement otpkamd as a result, increase the yield under noimigétion and
water stress condition. These materials decreast@uof irrigation times by increasing the gapsrafation,

therefore water cost and energy will be saved (3, 4

Peanut yield was influenced by the availabilitysofl moisture on both vegetative and generativetptgowth
phases. Sufficient water availability for plantsidg peanut growth will produce a lot of pods. Rgargrown under
an optimal environment conditions during the vetietaphase but experiencing drought during the gene
phase, starting from pod filling to harvest, expeded a yield decrease of up to 15%. Optimal watailability
during the vegetative and generative phases, biegjfirom the flowering phase to early pod fillirefter which the
plants left to dry without additional watering Urtarvest caused yield decrease by 41% [37, 32.detline in the
pod yield is due to the reduction in the seed yiaklexpressed by the decrease in weight ratibeof¢eds and the
pods[19, 23, 32, 4L The drought that occurred in the pod filling phase. from 62 to 90 days after sowing (DAS),
significantly reduced the seed pithy (full out),ngmared to that of crop experiencing drought atehd of the
generative phase, from 76 to 95 DAS [32].

Salinity is an important index of low soil qualitgducing crop production and gradually decreasesatha under
cultivation. Irrigated agriculture using saline wmain the arid and semi-arid region can lead toaatumulation in
soil profile, reduction in yield and deterioratiam soil resource, if proper management practicesnat adapted
[28]. An attempt to meet world food demands accamgzhwith decline in availability in fresh watershigesulted in
using water of poor quality for crop irrigation.i#t known that horticultural production is dependen soil and
water quality. Use of saline water may alter sqgifg/sical and chemical properties, which consedyemdy lead to
decrease in crop yield [34]. Crops generally suffem high salinity level of irrigation waters bersse of high
osmotic pressure that inhibits water suction. Cypsptoms from high salinity are generally the samsymptoms
of moisture stress from dry conditions. The safirptoblem arises from the fact that irrigation watteom any
source contains a certain amount of soluble s@lising irrigation, as a portion of the water evagies, these salts
accumulate in the soil and adversely affect thengrg conditions and crop yields. Considering thedédor
increasing the crop yield, as well as the declihgamd quality irrigation water, crop salt toleranassessment can
be a useful tool. It may provide information neeftlddeciding either to expose plants to moderatestress or to
moderate water stress [22]. Furthermore, increesatdzone salinity can affect plant element uptdkehe context
of nutrient uptake, it reflects on fertilizers ajgpkion. In addition, possible toxic element fodwhm intrusion is
already recognized in a saline environment [26].

The aim of current study was study effects of swgieorbent polymer application, irrigation intermanagement
and irrigation with saline water on yield and yielmmponents of peanut in north Iran condition.

MATERIALSAND METHODS

In order to evaluation response of peanut cropupmsabsorbent application, irrigation managemadtigigation
with saline water an experiment in factorial forrbased on randomized complete block design (RCBD) three
replications in Astaneh Ashrafiyeh Township locaite@7° 16' latitude and 49° 56' longitude (northran) in 2011
was conducted. Factors of experiment was consfsssiger absorbent polymer application with two lsevi);:
control (without application) and A200 kg/ha application), irrigation managementwatlevels (J: control (dry
farming condition), 4: 7 days interval irrigation and:114 days interval irrigation) and third factor wasnsists of
irrigation with saline water with 4 levels {9, S: 2, S: 4 and % 6 ds/m concentration). Soil analysis results show
that (Table 1), the soil texture was loam and pl3, The location of experiment was showed in figuiBuring
growth period, cultivate cares such as weeding @mdbating with pests were done ordinarily. In mi&gutime,
Measured traits were consists of seed yield, bisny&dd, pod yield, number of branches per plard also 100

161
Scholars Research Library



Nariman B S Langaroodi et al Annals of Biological Research, 2013, 4 (1):160-169

seeds weight. The data was analyzed using MSTA®ftware. The Duncan’s multiple range tests (DMR®gsw
used to compare the means at 5% of significant.

Table 1. Physical and chemical properties of experimental filed soil

Soil characteristics | Amount
Sand (% 35.F
Silt (%) 44
Clay (%) 20.5
Soil texture Loam
pH 75
Nitrogen (%) 0.02
Phosphorus (%) 39.19
Potassium (%) 340.53
EC (ds ) 8.5

1:1.,000,000

Fig 1. Thelocation of experiment site
RESULTSAND DISCUSSION

Seed yield

With attention to variance analysis table (Tablet2¢ effect of super absorbent application, itiyamanagement
and irrigation with saline water on seed yield efiput was significant at 1% probability level. Aipption of super
absorbent had a positive and significant effecsead yield increasing. Among super absorbent agjiit levels

the highest seed yield with 2001 kg/ha was obtalmedonsumption of 200 kg super absorbent polynaet@dn the
other hand, the lowest seed yield was recorded frontrol (without super absorbent application) timeent with

1556 kg/ha (Table 3). PourEsmaeil (2007) with stoglthe use of water super absorbent polymer teease the
yield and activity of antioxidant enzymes in recabevarieties under drought stress was reportedcthr@umption
of super absorbent polymer significantly increasethe traits such as grain yield and harvest indetis plant

[31]. Jouyban et al., (2011) with study seed yihdl nitrogen use and agronomic efficiency of sesamaffected

162
Scholars Research Library



Nariman B S Langaroodi et al Annals of Biological Research, 2013, 4 (1):160-169

by irrigation levels, nitrogen and super absorlsmilar results were reported [20]. In total, tesults revealed that
water-deficit stress adversely impacted seed yidtlveen irrigation management treatments, thedsigamount of
seed yield with 2285 kg/ha was recorded from 7 daterval irrigation management. Also, the lowesed yield
between irrigation treatments was recorded from fdryning condition (without irrigation). Nye et al(1971)
outlined conditions needed for pollination andifiezdtion. A large number of cultural practices agmvironmental
conditions are suspected of reducing seed yielfl€o@cern to this study are the effects of highgerature and
water stress during pollination and seed developmieallen viability and stigma receptivity can bdvarsely
affected, leading to poor fertilization or abortiof developing seeds [25]. Among treatments ofyation with
saline water, the maximum values of seed yields neesrded from control (without irrigation with gz water)
treatment with 2202 kg/ha. Also, the minimum amauinthis trait with 1401 kg/ha was recorded frorfirmawater
irrigation with 6 ds/m concentration (Table 3). Witegards to variance analysis table (Table 2),irkeraction
effect of super absorbent application and irrigattnanagement and also, the interaction effect mdation
management and irrigation with saline water on seeld of peanut was significant at 5% probabiléyel. But, the
interaction effects of super absorbent applicatiod irrigation with saline water and also, the riat¢ion of super
absorbent application and irrigation managementiaightion with saline water on this trait was nsignificant.
With attention to comparison of mean table (Tab)e @nong the interaction effect levels of superoabsnt
application and irrigation management, the highesbunt of seed yield with 2617 kg/ha was recordednf
interaction effect of 200 kg super absorbent/ha&addys interval irrigation managementlA. On the other hand,
the lowest seed yield with 1064 kg/ha was recoifdech interaction effect of without super absorbapplication
and dry farming condition (4;). With attention to comparison of mean table (€a), between the interaction
effect of irrigation management and irrigation withline water levels, the highest seed yield wB£kg/ha was
recorded from interaction effect of 7 days interivaigation and without saline water irrigation%l). Also, the
minimum amount of seed yield with 908.3 kg/ha wasamed from interaction level of dry farming cotidin
(without irrigation) and saline water irrigationtié ds/m concentration;8,). Bassil and Kaffka (2002) with study
response of saffloweCarthamustinctoriusL.) to saline soils and irrigation similar resultere reported [10].

Table 2. Analysis of variance studied trait of peanut under super absorbent application, irrigation management and irrigation with

saline water
Source of variancé df Seedyiel | Biomassyiel |  Podyielc | No. of branches per ple | 100 seeds weig
Ms
Replication 2 | 74277.125% 269735.18T 12282.889° 0.254™ 4.909°
Super absorbent (A) 1 | 3560446.125 | 21358558.681 | 9489546.125 1.227" 492.823
Irrigation (1) 2 | 6222528.667 | 56043652.097 | 20730934.056 5.802" 1465.259
AxI 2 | 245862.167 | 1461203.931 | 289108.500 0.009™ 51.690
Saline water (¢ 3 | 2207740.68" | 9718790.12" | 9415590.08¢ 3.7747 514.84("
AxS 3 | 10897.79% 31034.6068 724224.458 0.055™ 48.530°
IxS 6 | 138366.278 | 248522.65% 608144.907 0.3027 25.175
AxIxS 6 | 25417.33% 265150.41% 381456.722 0.070™ 29.539
Error 46 | 58176.821 450294.557 126245.831 0.091 10.864
Cv% 13.56 9.80 10.31 5.96 6.24
Ns, ** and * respectively: non significant, significant in 1% and 5% area
Biomassyield

With regard to results of variance analysis (TaB)e the application of super absorbent polymeiigation
management and irrigation with saline water shosigdificant effect at 1% probability level on biossayield of
peanut. Application of super absorbent polymeriicantly increases the biomass yield in currentigt Moreover,
the application of super absorbent polymers cap hemaintaining and storing the water in soil arah prevent
moisture stress in arid and semiarid regions byravipg soil physical conditions. Comparison of mdmtween
super absorbent application levels showed thatl€Ta) the highest amount of biomass yield was iobthfrom
200 kg super absorbent application/ha with 739th&gOn the other hand, the lowest amount of bionyasdd
among super absorbent levels with 6301 kg/ha wesrded from control treatment (without super absotb
application). Aghashiry et al., (2012) with studifeets of different levels of potassium soleplated asuper
absorbent on yield and yield components of wheah@é Boyerahmad region similar results were repoftg.
Between irrigation management treatments, the Bighmount of biomass yield was obtained from 7 diatgsval
irrigation with 8284 kg/ha. And also, the lowesbimiass yield with 5241 kg/ha was recorded from diryning
condition (without irrigation) treatment (Table omparison of mean between irrigation with salieer levels
showed that (Table 3), the maximum amount of bienésld with 7742 kg/ha was recorded from contwatifout
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irrigation with saline water) treatment. On theeathand, the minimum amount of biomass yield wit2% kg/ha
was recorded from saline water irrigation with énd€oncentration. Feizi (2004) with evaluation effeof saline
irrigation water on sunflower yield similar reswitgs reported [17]. Results of variance analysisvgu that (Table
2), the interaction effect of super absorbent ajapibn and irrigation management had a significefiféct on
biomass yield at 5% probability level. On the othand, the interaction effect of super absorbeptiegtion and
irrigation with saline water also, the interacteffect of irrigation management and irrigationwsaline water and
also, the interaction of super absorbent applicasind irrigation management and irrigation withirealwater on
trait of biomass yield was non significant. Comparn of mean between interaction effect of supeordent
application and irrigation management levels shothedl (Table 4), the highest amount of biomassyieth 8819
kg/ha was recorded from interaction effect level280 kg super absorbent application/ha and 7datgsvial
irrigation (Aql,). Also, the lowest biomass yield with 4445 kg/haswobtained from interaction level of without
super absorbent application and dry farming coodi(iA.l,). Some studies showed similar results with resoilts
current study [29, 33, 39].

Table 3. comparison of mean effect of super absorbent application, irrigation management and irrigation with salinewater on studied
traitsin peanut.

Treatments Seed yield (kg/ha) Biomass yield (kg/ha) Pod yield | No. of branches per plant 100 seeds weight (g
(kg/ha)

Super absorbent

Al 1556b 6301b 3084b 4.93b 50.17 b

A2 2001a 7390a 3810a 5.19a 55.40 a

Irrigation

11 1267c 5241c 2394c 4.57c 44.25 ¢

12 2285a 8284a 4152a 5.55a 59.59 a

13 1784b 7011b 3796b 5.05b 54.52 b

Saline water

S1 2202a 7742a 4402a 5.65a 58.87a

SZ 1905t 7071al 3568t 5.16t 54.94t

S3 1606¢ 6548bc 3087c 4.83c 50.93c

S4 1401d 6023d 2731d 4.60d 46.40d

Within each column, means followed by the same letter do not differ significantly at P<0.05

Pod yield

Results of variance analysis showed that (Tabléh2)effect of super absorbent application, itiamanagement
and irrigation with saline water on pod yield ofapet was significant at 1% probability level. Compan of mean
between pod yield showed that (Table 3), the highed yield with 3810 kg/ha was recorded from 2@0skiper
absorbent application/ha. On the other hand, thedb amount of this trait with 3084 kg/ha was relear from
control (without super absorbent application) tmeatt. With attention to table 3, among irrigatiommagement
levels, the maximum amount of pod yield was recdritem 7 days interval irrigation treatment with521kg/ha.
Also, the minimum amount of this trait was recordesm dry farming condition (control treatment) wi2394
kg/ha. Shakoor Khanday et al, (2012) with studgefbf different fertilizer and irrigation managemaystems on
soil physico-chemical properties and pod yield afdgn peaRisum sativum L) were reported that, irrigation
improved pod yield and increased it significant®s]. Between levels of irrigation with saline watére highest
pod yield was recorded from control treatment (aithirrigation with saline water) with 4402 kg/heaple 3). On
the other hand, the lowest pod yield with 2731 kgitas obtained from saline water irrigation withd€§/m
concentration. With regard to results of variancalgsis (Table 2), the interaction effect of supdisorbent
application and irrigation with saline water andalthe interaction effect of irrigation managemamd irrigation
with saline water on pod yield was significant & brobability level. On the other hand, the intéiac effect of
super absorbent application and irrigation managermed also, the interaction of super absorbenliGgion and
irrigation management and irrigation with salinetevaon trait of pod yield was significant at 5% Ipability level.
Between the interaction effect of super absorbpptieation and irrigation with saline water levét® highest pod
yield was recorded from interaction level of 200 super absorbent/ha and without irrigation withirealwater
(A,S)) treatment with 5063 kg/ha. Also, the lowest pagld/was obtained from interaction level of withautper
absorbent application and saline water irrigatiotih 8 ds/m concentration (Figure 2). Among the iat¢ion effect
of irrigation management and irrigation with saliwater levels, the maximum amount of pod yield wesorded
from interaction level of 7 days interval irrigati@and without irrigation with saline water$l) with 5581 kg/ha
(Table 5). Also, the lowest pod yield with 1766 tkaivas obtained from interaction level of dry fammand saline
water irrigation with 6 ds/m concentration. Amonug tinteraction effect of super absorbent applicatamd

164
Scholars Research Library



Nariman B S Langaroodi et al Annals of Biological Research, 2013, 4 (1):160-169

irrigation management levels the highest pod yiedd recorded from interaction level of 200 kg/hpesuabsorbent
application and 7 days interval irrigation{# with 4639 kg/ha (Table 4). On the other hand,ltdveest pod yield
was found from interaction level of without supbsarbent application and dry farming conditionl¢gAwith 2071

kg/ha. Between the interaction of super absorbppliGation and irrigation management and irrigataith saline

water levels, the highest amount of pod yield weorded from the interaction level o%lAS; with 6690 kg/ha
(Table 6). Also, the lowest pod yield was foundniréyl;S, level with 1422 kg/ha. Cookson et al. (2001) eatdd

the effect of hydrophilic polymer application amdgation rates on yield of field grown okra dRusa Sawani and

reported that polymer treated crops required 25%hger cent less water in summer and winter, iy as

compared to control condition [21]. While, Azeveelbal. (2002) studied the effects of levels of suglesorbent
polymer, irrigation interval on coffee growth andncluded that the polymer increased irrigation riveie without

damaging coffee plant [8].

Table 4. Comparison mean between interaction effect levels of super absorbent application and irrigation management

Treatments| Seed yield (kg/ha) Biomass yield (kg/ha) Pod yield | No. of branches per plant 100 seeds weight (g
(kg/ha)
Alll 1064d 4445e 2071e 4.46a 39.96e
All2 1953b 7749b 3665¢c 5.41a 57.56b
All3 1651c 6708c 3516¢ 4.91a 52.99¢c
A211 1469c 6038d 2716d 4.68a 48.54d
A212 2617a 8819a 4639a 5.70a 61.62a
A213 1916b 7314b 4075b 5.20a 56.05b

Within each column, means followed by the same letter do not differ significantly at P<0.05

Number of branches per plant

With regard to results of variance analysis (TaBJe the application of super absorbent polymergation
management and irrigation with saline water showigphificant effect at 1% probability level on numbef
branches per plant. Comparison of mean betweenr fuys®rbent application levels showed that (Tablettge
highest number of branches per plant with 5.19 @lsined from 200 kg super absorbent applicationirathe
other hand the lowest number of branches per plaiit 4.93 branches was recorded from control treatm
(without super absorbent application). The largargities of water retained by the polymer providea available
water to plants which facilitates better plant glowMore available water in the soil also means lEequent
watering or irrigation. SAP reduces watering fremgieof container or field grown crops. It also redsi irrigation
amount from 100 to 85% of the crop water requireimieand increase crop yield [14]. Among the irrigati
management levels the highest number of brancheslget with 5.55 branches was obtained from 7 daterval
irrigation (Table 3). On the other hand, the lowesinber of branches per plant was obtained fromfaimping
condition with 4.57 branches per plant. Betweenirtigation of saline water levels the highest na@mbf branches
per plant was recorded from control (without irtiga with saline water) treatment with 5.65 brareh&lso, the
lowest number of branches per plant with 4.60 biaacwas recorded from saline water irrigation vétkis/m
concentration. Results of variance analysis shotlvat (Table 2), the interaction effect of irrigatiomanagement
and irrigation with saline water on number of biaex per plant was significant at 5% probabilityelevOn the
other hand, the interaction effect of super absurbpplication and irrigation management, the extéon effect of
super absorbent application and irrigation withirealater, and also, the interaction effect of suglesorbent
application and irrigation management and irrigatiaith saline water on number of branches per pleag non
significant. Between the interaction effect of gation management and irrigation with saline waésels the
highest amount of number of branches per plant &3 branches was recorded from interaction eféaal of 7
days interval irrigation and without irrigation Wisaline water (Table 5). On the other hand, tie&t number of
branches per plant with 4.3 branches was reconmted iihteraction effect level of dry farming conditi and saline
water irrigation with 6 ds/m {§,). Abdulaziz and Al-Harbi (1996) observed that the iadd of hydrophilic
polymer was more effective when cucumber plantsewggown under the lowest soil moisture level (25&tdf
capacity) [1]. Soil surface, subsoil and plant tenapures were reduced when soil was treated wilynpmy. These
results were in accordance with the earlier findilm§ Svenson (1993) in mahogany plant [42]. Polgriersoil
were also able to reduce the amount of water tost foil through evaporation [7, 40].
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Table 5. Comparison mean between inter action effect levels of irrigation management and salinewater irrigation

Treatments Seed yield (kg/ha) Biomass vyield Pod yield No. of branches per 100 seeds weight
(kg/ha) (kg/ha) plant (9)
11S1 1561efg 6132a 3004e 4.83ef 50.05ef
1182 1398g! 5592¢ 2568t 4.66¢ef 46.871f¢
11S¢ 1199t 5119 22371 4.50fc 43.32¢
1154 908.3i 4123a 17669 4.30g 36.76h
12S1 2924a 9315a 5581a 6.43a 68.45a
1252 2467b 8417a 4337b 5.60bc 61.42b
12S3 1967cd 7865a 3500cd 5.26cd 56.52cd
1254 1782de 7540:¢ 3190d 4.93d¢ 51.95¢
1351 2122« 7778k 4622t 5.70t 58.11bs
1352 1850ced 7203a 3799c 5.23cd 56.52cd
13S3 1651efg 6659a 3526¢cd 4.73ef 52.95de
1354 1513fg 6404a 3237de 4.56efg 50.50ef

Within each column, means followed by the same letter do not differ significantly at P<0.05

100 seeds weight

With attention to variance analysis table (Tablet2¢ effect of super absorbent application, itiyamanagement
and irrigation with saline water on 100 seeds wedajlpeanut was significant at 1% probability lewalith regard
to comparison of mean table (Table 3), among sapsorbent application treatments the highest 166sseeight
was obtained from 200 kg super absorbent applicétéo with 55.40 g. also, the lowest 100 seeds vweigis
recorded from control treatment (without super absnt application) with 50.17 g. Baasiri et al. 69 studied the
influence of Aquastock (polymer) on yield of cucuentand reported that the cucumber yield was sicpnitily
increased as the rate increased from 0 to 2 kghough further yield increased upto 4 kd/fowever, increase
over 2 kg was non-significant, when polymer wasligpigto a depth of 20 cm into the soil. They fowgnahilar trend
in fruit number [9]. Sivalapan (2001) found thaylsean cv. Stephens grown in soil treated with 000Band 0.2 per
cent Polyacrylamide (PAM) achieved grain productidrich was about 6, 9 and 14 times greater, resedgthan
that in control soil under 3 days of irrigationéntal [40]. Similarly, Sendur Kumarat al. (2001) found increased
number of fruits, fruit weight and yield per planttomato when soil was treated with polymer [38hich were in
accordance with Dhumal (1993) observed in chilld aamato [13] and Cooksoet al.(2001) in okra cvPusa
Sawani [12]. Combined action of hydrogel and controlledeased fertilizers (CRF) on growth of tomato pdant
studied by Chatzoudis and Rigas (2003) reportedgblgmer increased yield by 17.5 to 27.9 per camr control
condition [11]. Similar results were also observedkra and squash by Tayel (2003) [43]. Betweeigation
management levels, the highest amount of 100 seghtwvas recorded from 7 days interval irrigatiath 59.59 g
(Table 3). On the other hand, the lowest 100 seaight was obtained from dry farming condition with.25 g.
Results of comparison of mean between irrigatioanpé with saline water showed that (Table 3), treximum
amount of 100 seeds weight with 58.87 g was recbfiden control treatment (without irrigation witalgne water).
Also, the minimum amount of 100 seeds weight wistd® g was recorded from saline water irrigatiothvé ds/m
concentration. With regards to variance analyditetéTable 2), the interaction effect of super abeat application
and irrigation with saline water on 100 seeds wegjtowed significant differences at 1% probabiliyel. On the
other hand, the interaction effect of super absarbpplication and irrigation management and &lse,nteraction
effect of irrigation management and irrigation wéiddine water and interaction effect of super assior application
and irrigation management and irrigation with salimater on 100 seeds weight was significant at 58bagbility
level. Among the interaction effect of super absottapplication and irrigation with saline waterdks, the highest
100 seeds weight was recorded from interaction legv200 kg super absorbent/ha and without irrigativith saline
water (AS;) with 63.73 g (Figure 3). Also, the lowest 100&¢@eight with 45.07 g was recorded from interaction
level of without super absorbent application arntheawvater irrigation with 6 ds/m concentration. ttWattention to
table 4, between the interaction effect of supesodient application and irrigation management,higéest 100
seeds weight with 61.62 g was recorded from intemaceffect of 200 kg/ha super absorbent applicdtia and 7
days interval irrigation (A,). Also, the lowest 100 seeds weight with 39.96&as wecorded from interaction effect
level of without super absorbent application ang férming condition (Al;). Among the interaction effect of
irrigation management and irrigation with salinetevathe highest 100 seeds weight with 68.45 g reasrded
from 7 days interval irrigation and without irriga with saline water (Table 5). On the other hahe,lowest 100
seeds weight with 36.76 g was recorded from drynflag condition and saline water irrigation with 6/ih
concentration. Between the interaction effect opesuabsorbent application and irrigation managernerd
irrigation with saline water, the highest 100 sewdgght with 75.97 g was recorded from interactievel of Al ,S;
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(Table 6). On the other hand, the lowest 100 seesight with 31.63 g was obtained from interactiendl of

A1|184.

Table 6. comparison mean between interaction effect levels of super absorbent application and irrigation management and irrigation

with saline water

Treatments Seed yield Biomass yield Pod yield No. of branches per 100 seeds weight
(kg/ha) (kg/ha) (kg/ha) plant (9)

All1S1 1400a 5423a 2720 kim 4.73a 45.43ijk
All1S2 1262a 4800a 2377Lmn 4.53a 43.07jk
AlI1S3 932a 4198a 1767no 4.40a 39.72k
All1S4 663.3: 3360: 1422¢ 4.20a 31.63L
AlI2S1 2500a 8953a 4472cd 6.20a 60.94bc
AlI2S2 2120a 7973a 3867defg 5.53a 58.92bcde
AlI2S3 1708a 7210a 3260ghijk 5.13a 56.53cdef
All2S4 1483a 6860a 3060hijk 4.80a 53.83efg
AlI3S1 1968a 7280a 4034de 5.53a 55.67cdefg
AlI3SZ 1760: 6673 3630efgr 4.86a 54.33def
AlI3S3 1531a 6527a 3354fghijk 4.73a 52.20fgh
AlI3S4 1345a 6353a 3047ijk 4.53a 49.75ghi
A2I1S1 1722a 6840a 3289fghijk 4.93a 54.67defg
A2I1S2 1533a 6383a 2760jk! 4.80a 50.67fghi
A2I1S3 1467a 6040a 2707kim 4.60a 46.92hij
A211S4 1153a 4887a 2110mn 4.40a 41.90jk
A212S81 3348a 9677a 6690a 6.66a 75.97a
A212S2 2813a 8860a 4807bc 5.66a 63.93b
A212S3 2227a 8520a 3740efgh 5.40a 56.50cdef
A21284 2080a 8220a 3320fghijk 5.06a 50.07ghi
A2I3S1 2275a 8277a 5209b 5.86a 60.55bcd
A2I3S2 1940a 7733a 3967def 5.60a 58.70bcde
A213S3 1771a 6791a 3697efghi 4.73a 53.71efg
A213S4 1680a 6455a 3427efghij 4.60a 51.25fghi

Within each column, means followed by the same letter do not differ significantly at P<0.05

Fig 2. Interaction effect of super absorbent application and irrigation with salinewater on pod yield
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Fig 3. Interaction effect of super absorbent application and irrigation with saline water on 100 seeds weight
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