[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

"O‘).’.'gsg'))'fjl':d’.“‘"
IFAT Oliwo € o lod u D)o N>

By 2 9 418 5 hos ( i A5 J1 _Eal 50393195 T S350 O3l 9 gw b pan I
(Vigna radiate L.) ik oT
Effect of superabsorbent hydrogel Aquasorb application on mitigating drought
stress, grain yield and water use efficiency of mung bean (Vigna radiate L.)

DSy el 5T (BU Ol T Slhals (gsuge domallae 515 g dmedlie

oS>

e sl s Sles (St 25 51 28l il T J5sotd bl sm o pean 51IFAT . 50u80 33 2 9 (B .0 ¢ SRold (5900 . & . £ 15 fagw
FAF-FYo ((E)1R .0l gl (2103 poke dexo (Vigna radiate L.) il o7 G s

[ 301 .09 b gm0 (SOLB g Fid Ko XS dowd § EKiS Gblw 58 0594 Oles L 3 (5 kw30 T
o Nl oo DT 1 dugs 00liil 9 (295 4 50 (Sl y (vl HIAL) 95 DBy  gw Dl 5 3 o3kl § ST (holgd) 593
590 4 (T (Plo ST B ya L7 9 Ady 9 (i 8 ST Eal 9 2593185 T OB gw B pan ST (v p sgkiie
Al Ll (Ol Olwl S gs™ 9 3bTe ) Olo 90 10 41T Hlex b Solai ol S gl LJIB 10 o0l 3 5 SO
Sl g SLA 9590 polio holi (£ S 5 9(59510 91+ ) Fmtaw 4w 33 Skl 590 hold Lol S 5
Al 0 puSlan ja-bo 4 45 310 G5 b . Aidg (KUK J3 P Foks” Yo g ¥er e ALl {jho) haw slez 50 ©93les T
g LKA 33 p Tl Ve b 50 (KUK HO £ T ks 1AIA) 410 & Kot oy gty O 90 & 10 9 (SHlTH90 S sko
39 P 5ol AOT L) 0387 a3 A0 (g3 skl choT Cawd 4y ABLD Rl 30 3 (KR 33 £ Fls” ITIY) oo o oS 9 O3>
3L g3 gm0 BB 13 P ok Voo B pan & Loy o (ST ST o jin p 618 5ol 1/1F) OT B pan LI 9 (S
DO g B pan pis 5 Skl 39 53510 slasd aen p 50 (S 00k T 93 T ke +/0T) (g 1 Ol (2 Al 392
B a0 § (SolwT 598 5950 sl 10 (EXis 03l p 5 10 £ 5 o /1Y) csI9 9 O gm0 oy 51087 Cowimod el Sty (ML)
e DBl g g BB 33 £ TGS Voo slow 45 310 O sbo3T ol S b Job> Bl 3 gu JUSA 33 Pkt Tee
1o 3 ki B pan Og o0 ilo oLS 8ly) Olho 9wy Sgup Ao 30 9 (KB saw T huwi Cal g 009y (dug) (owlio
A e ol (215 Olio ple 9 Bpan T ST el gl 4 gl Bl p ogdle ding

ol 9 &5 gt e lh 0095 S (2T W (oI9Sl Soslg

A3k o ol 05,055 (5 587 oy 3l i Al ) WAP IV 28y b ARS8 13k 3 b
Ol a5 ply o315 (505158 03 8 5o ¢ gy et o8l (S5 I 571 (65508 03 8 (6875 (g s )

(mmd323@yah00.com ¢S 5 2SI Cany) (08" 43180) 2t g o&ils S350 571 (55,5918 05 5 SLtsls—Y

EEURWENCE NC PP I ST EgPy gRRHA

G303US s 5 sl (Slaies Olojle Ol S acks el 5 S50slaS Do S e g bkl =¥

yay


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

WA Oliae oF o)l gr»;)',s.u?«";;lﬁl =i p e alsea""

dh Sl e a3 oy FF Ol O
L5l .(Haghighat Talab and Behbahani, 2006)
2> 2T Rl 5 O3l o O e s 4l
(3l g Oy L a8 5ls 0L LS s
ST s dals 4 S (6 ,de O o3 Vo /PA
T s (Wu et al, 2008) 4l L
(Pouresmaeil et al., 2012) 01,LKan 5 foslocul, s
Cely O3l y oy el al 487 sl O
i L sl (St 5 4 e Sl
655 ol OT .44 o (Phaseolus vulgaris L.)
ol 0155 e 3l g Sl eslizal oy o 45 oS
g Sas g5 e O enls Jaall 1 g WT
I Esl p s ge ) 455,868 sl oS
:}:uunﬁquﬁm s
St A SAs GEAST 53 ol g SAE
Calisen sl L2leST 3 ol 0bLE Wy il 3l s
Abedi-Koupai et al., 2008; ) Cwl sdw ; SLII 4
3L Ol LSl 5 g0 b pady o .(Zhong et al., 2012
33 503, bis 5 Olaztle 531, 0T 5 wde ST
21507 s g (St Ll 8 53 5L Sy
Wang and Wang, 2011; ) dzas ol 5 oLS Lol
5 ¢3l>d)l .(Nykanen et al., 2011; Zhong et al., 2013
s 1 250 L (Allahdadi er al,, 2005) O5(Sas
Ly 6ol by 53 A200 OT 5 g O3l s s
3:)_§L5Cﬁj:_&ﬁdbsbuij\fliy:)§w)
SLS T s 5o by s Shes gl
Sl e B 2e 5 G, 7 )T S53)
dg_ijg..x_nT;A_wJA_g()L:gAjs(afj_l:f\'Yb)
A A200 D3l s 5 (2T 53 L5 R
JMA_{J‘JOL&SJ_;?-):{MJJQJSJ)SM
ails 3 Sas o ol ime 51 Ol g 5 (T
Voo ol les 4 by e 4l 5 Shas o j2he il
HSa 53 0 S SN0 O a5 (AT LS s
slas ag b o als 5, Shes o 2S5 3l g

Y

oo

bS5l 6ol 53 pge s3aaBl ie S ST
O g S 5 $SUis bl )3 05 94 Olg
peSis bl )3 OT ey SLSTT o s 355 o0
Olge an 1y OT O jzn o)LST 2l oSt aas
Gbla ol 55 Il (65,58 ool Sla,y s 1 S
Eel 3 weSO 5l O s ol as b 59,0
S 3l g ods oS 4S5 oS s Sy el
$lm 2T o oo S 0350 L s 0 s
ol 03,8 Jd 5 5 55 Jdme &G a0 1, 01555088

.(Rosales et al., 2012)
SRl Gl Sl B sla SO o gladle s
ol S 4B 8 o OT O pae LS
SLS 5 5 S e a5 6oLl 533 Sl 8l bl
5 4o 3 polel S, 53 Ol e 4 DBler
Ala s S 5 g sy se T aig oslis ul
Lac,05ST O3l s o (Islam er al, 2011)
sl s s S wmas JT (o5lse 5,58
a3 5 ol g ol S ST s S
ol il 4 JLo VY-8 o e 3 oS
3055 28 OS5 o S e uSTles o) 0T
T g T e (e P R
Sl a0 05 5 035 o Dl 05 SLS
ST 5 LasS s ol OV pames (g S lames
03538 ST T sl go (il s g ot e 55
J-;)jTrﬂ (a\): STz s dlw pd god i
65‘)[{ 2l ol j .(Allahdadi et al., 2005)
sl 3y La i LasT Sl (gl 53 ©T O aae
o 53 la3T e sl s § 1,
L;l_AA_S\.&K):;.,»Slq-ﬁ)_ML;LAMJJ_m
Sy S i L OT (2 Sl 5 &G 550
Sl oy aS s an S antp
ST T3 (s po U155 s 3150 b ey
O e oS il sl 5 axils |y dys Yo b1


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

i8S T 500 O3l g 3 e FI "

35 S, S e GRlT ol el s
)L@.g'-l_gb.é:LdJ.nlfL;lAdf}lijb%JG):oM
(Jo ) 5355 Jols (Jool glass S ks plos] BES
Gla, S 5 G0 5V )l e y5 (5T
3l s Slad oo polae Jold e B
Yoo Yo er Gao) b jlg 55 03l ST
3L?j\m6:%bﬂ4p)}a..mﬁ()\:§;:):rfjl:§
,gwjrshzybtfjmu;wwgs;om,)
g do s SIS B 035 0 3 ger s L
L oslS ) 8 s plowil sl 5 il 3 5 (s
93 lw V0 Ges an glayls (LS5 5 eslicul
J13 55 oy g3l T Odlo g g ot sl STl
S L 0T ) 5 @Kl )lss e 4 0T
Gy (890) sld (2S5 byl e A okila gy
0315 H1,3 &Sl (6 el O U Y Gas 55 (O3>, su
o e 23l gy gy S g Lo, B
Jols oslaal 550 ol las S ail acils
Db g a5 LS 53 p 5 ST Sl
ﬁ(,fjizf\“)obﬁéﬁ(ﬂe N N R o
Cad o diw 33 059,25 545 . did g (ojj\c;»)'\)lzgfa
IS g il Ay ()l 5 Doy g0 ) SIS 0L
L&@J&Lﬁ&fﬁ.&c;bdf\ﬁ-@c@in
Db Job s el B0 sy o Jool b o

S g0 Lo cadl- Olgiea U Lot 53 5y e
Cdls S polgzr 5 p o bshst 5 ()15 545 500
@YU laiand 5l o o Lidd 8 8 5 s ol
A il Ol a5 Sl DS b s
L;_:z,ao_i\,“;u;.ﬂ\;,,ﬁu;urs,cu.xmaf
o pslie 5 50,V o) ol Ai) ep93 dsb os 5
0555 5,5 50,5 s Slasd 513 5 035 s lay
3 oslizal 3 p0 O3l gl 0 8 Fr il 1n
dj_,:.b_w}:cu,\_g,:PRwosg,,;\,fT@_s
Ao 3 Ve odiS 5els &S L4l sy (4usl 3) SNF

odulei god50 Lis j3 B ,me gladl p g

e

3l gl e3lizal puts T oW Ay el
eSS z= .(Fazeli Rostampour et al., 2011) 54
P R U PE NI I U 1
L5 ol 03 &8 oy mla e L o S
5 e e Ls (3l g g e Ol ol B
(slam et al., 2011) 3L ,il53) Aoy ¥V L

S5 e el s Pl Cenl g a5 L
o3 YY/P Glyls ple sladils) (a\: s Oldl S5
23 Slgm Celyy Connl g a5 Ly (Unes (55
(il e Ao )3 W L S Ol J Ol
(el 5528 53 o5 Dls oS A5 o K
);&&36;3&»&!;;%@#3
LS iyl Bua L Sl i 5 i8S
S 15 O il 55 03T ST il g
Sl olS OT G pme oL 5 ki) Sl gt
NCApN

b9 3 Mg

93 53 \WAFYA0 el v s b ol

Slidios S 8) Ol Oliwl 3 5Lidow o&Kius
Ol o8 5 3LTp 5 b mbie 5 (550508
oKl s || (Cida 5 Ol e (65, 9L2S
aads ¥ g a3 YV LWl A 5,0 lyls :bT(af
93 S B Y g4y FA LLihae Jgb s
Ghlie 515 anils 515 Lys ala 1 2 VY e ol
Los Kl T oo sl a0 g b o 4o 5 Jeons
a3 YWV/F adbae ol js Sl ddy Jad Job s
RGO R WY /. R P WU PP g IV
Slols Sk S Ol g (65558 Dl oS
Jab ( Jlcs ids¥) 5 am 3 ¥ Sl 5 e
VAV gLl Ly 5,5 4383 ¥V 5 a5 Y Lol o
Sty S Gl 15035 L3 whaw 51 e
53 pleolS sy Jas Jsb s b 5 Kke T e
¥ S L ldie 53l Sle a5 YO/A aibaie ol


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

WA Oliae oF o)l ;rn:j}}_\l?ﬁ'{_;ljil ) r}lr—é\l?u"

A Sl
c@\:b&ﬁwf):&:ljﬁéjfcj\x\d\ﬁ
S s Golamages DS e 1S e, 8
23037 3 555 4w S 4 b ST 5 s
BERE Y ERVERR ) s LIS i :\Jizzjl_,» =55 A gles
23> smi a 5le S ) e s ol o sl
el I V5 ot by 8 S (glatt O3B
(sl FA 51 e g i L5 OT 4 eSladl 5 5
Sl &S5 slas aily Sl LS Sl aslinul L
9 S ) edd Olo Jsdoma 1S
.(Farshadfar and Javadinia, 2011) d_% osla !
D s 5 L ) 4 Laas ped s 1 (5l g
e Jiy st = - (Bartles and Sunkar, 2005)
b s ) alsl Sl eslizal L g oSCist osle o 8

: CDV |
T DM x115.5%x5x10°] Vb,

R FaEOY e dsb 5o s e Ol e i€
adslae y3 g 0 et glac ble L

c:l.&:_.ﬂ\j}J}?v_?o:VcC._E)@)::Dc@ﬂf)
Aied F 505 ¢St 05 DM 5 0

SAS)\J'_é\(aJ_S)'\LAc:\:J_:bJ)a\_ikaé\J_g

dwslan (gl Ui oslaul (SAS Institute, 2001)

5 =SSls laals iz & a3 T 5l Sl Kl

Ol g ¢ sl (6 s &S5 01 ) 55 OT (g las!
Aib e (FANVVVAOVAYDY (galal &S Ol ¢
s fesla NV sy sy Laad s ol
45&4:&\5&&)3%:494“‘4?5}):.4}4:3;
rf\ﬂ@wﬁw)é‘ﬁjﬁ@é‘))bf})
Q)ﬂ@hﬁﬁ&t(@fﬂ))ﬁﬁ*')#b}f
Lgouﬂgj_aduq_l;t_gc,',p.mrl?a\@g
L;\J_g..l_&(aL?d\u.:_.u@_q-)C))ych:;dgﬁ
b.;a.,\_l?u\_..ajsm Abfjscﬁﬁtw)‘djjcj‘dd\
cu_d;\uoTtu:,\&isg)gmmﬁ@ﬂw
G S U el o (oL @i5h Jous) ST
33 35 NS gl e ls ol ol
23,8 sl sl - (Palangi et al., 2015) A& oslew|
YO slns) a5y iy (AAE A )3 00 e
HQ)})M‘A}L@JT&U&&?ﬁ}L&‘JJp(Cﬁﬂ
Comlws) S 8 ot e b (8 051 10T
(o foSln 80 g somn 55 5 0 fole & w0 2
.J_g's)?a‘}}_}'_gc.l&c:‘bjﬁc.u& ‘.»\:-Lgbbdff)‘
c;xduﬁ}doj)jcld_walﬁw‘j‘obm‘l{
u,c,,ggg\i);.@;@t»efﬁcbubu
Sl byl Sl a e o ¥ (slasp s e 53 olS
c;,_:c_ﬁj,c\s\“)ihséﬁfcjm\é\ﬁofﬁ

L;,\:;_T,,;,Q&L;u,ugwxﬁJ:Lm):g;@,mujiwcaﬁtu:)\;ni;\:ﬁwm—\ Jgd>

Table 1. Mean comparison of plant height, grain yield and biomass of mung bean in interaction effect

of location and irrigation interval treatments

O 5 65T < g s
Location and Irrigation Plant height (cm)
L1l 71a
LII2 69ab
LII3 65b
L21 57¢c
L212 53¢
L213 63c

&ls :nga& 035 Co )
Grain yield (kg.ha!)  Biomass (kg ha™)
1658b* 8104a
1538¢c 7413b
1372d 6530c
1917a 7000b
1626b 6520c
1375d 6295d
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's
Multiple Range Test
Saa V0 sV D LTy e 543 S12 1 e\;.iM;,:l{Trf'-\T,;;g L2 ,L1
L1 and L2: Khorramabad and Kuhdasht, respectively; 11, 12 and 13: 5, 10, and 15days irrigation intervals, respectively
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Table 2. Mean comparison of plant height, leaf area index and grain yield of mung bean in superabsorbent

treatments
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Superabsorbent Plant height (cm)  Leafareaindex  Grain yield (kg.ha™)
S1 59.7¢ 0.841d" 1232d
S2 62.1b 0.924¢ 1472c¢
S3 63.2a 1.247a 1918a
S4 62.4a 1.096b 1701b
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's
Multiple Range Test

A Qald) Jio s 5 4:54 58382 .81
S1, S2, S3 and S4: zero (control), 100, 200 and 300 kg ha! superabsorbent, respectively
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Table 3. Mean comparison of biomass, proline content and water use efficiency of mung bean in interaction

effect of irrigation interval and superabsorbent treatments

O3l e 5 LT 0355 e osn ST s 21
Irrigation and superabsorbent ~ Biomass (kg ha')  Proline (mg.g' DW)  Water use efficiency (kg grain yield.m)
11S1 6439¢" 0.20i 0.31i
1182 7532b 0.194j 0.37hi
11S3 8530a 0.18jk 0.46gh
1154 7978a 0.17k 0.43h
1281 6013c 0.41e 0.53¢g
1282 6333c 0.38f 0.64f
1283 8175a 0.37¢g 0.87bc
1254 7344b 0.33h 0.75de
13S1 5967c 0.56a 0.73e
1352 6037c 0.55b 0.84cd
13S3 7145b 0.52d 1.12a
1354 6501c 0.50c 0.95b
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's
Multiple Range Test
gst?ﬁy)\;{h);cf,grn ST e O (als) i s 5 4 :S4 5S3S2.ST 55,10 5V o LT jes s sa I3 1201
I1, 12 and 13: 5, 10 and 15 day irrigation intervals, respectively; S1, S2, S3 and S4: zero (control), 100, 200 and 300 kg.ha!
superabsorbent, respectively

10000 -
8000 b
6000 4

4000

(LS ——|

Biomass (kg.ha™)

2000

T i T T T T T ’ T T T . T T T 1
LI1S1 L1S2 L1S3 L1S4 L2S1 L2S2 1L.2S3 1.2S4
3l s 5 OLSG slaslas

Location and superabsorbent treatments

3l s g 5 O (ol 3 ile 035 o5 o S0bs gl -) IS
Fig. 1. Mean comparison of biomass of mung bean in location and superabsorbent treatments
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L1 and L2: Khorramabad and Kuhdasht, respectively; S1, S2, S3 and S4: zero (control), 100, 200 and 300 kg.ha!
superabsorbent, respectively
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Means followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test

YA


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

i8S T 500 O3l g 3 e FI "

s als 3, Shes il 530 Eel (ang d> Ylazs1)
-“\-i’)? als :)_QL,.:« u:.ﬂst el OT s 5 5\20
ol S A0,Is5 51 s o V| zals e
33 S L0530 cpl il o OT YL pslie 55 ek
oo sl slas JUdl 5 ey Sl e
(s DA 3 gdoen ol Ll g 0 457 Uil o ST
By k) Gl dlasl plo QI8 5l e o
(Arabi et al., 2015) O )LSas 5 o0 ioladT b
23l e J3sds 5 ol ok Slesl s
(Pimpinella anisum L.) O gusT LS s Shes 5 iy
HSa 30 S HlS Ve r 05,8 LI L S sl 0l
3500 ALE Sliwo S (S 4 O3l s
De 2l L Lal el g,ls gimn il 31 ol
e 4 S 53 S Yo ) O3l e
53 st G b 51 ey ol (S50 e
GRS ) b g gl sl Ol it
..,Ll:)?c.ul.i.n andllas 5550 Dlawo 4dS” 55 (65l sae
ST O 3148 515 olas byl @ o =k

s g s mn e ey 3l e
o S (N 5LTp 5 55 S8 e sl
390 YL g glyls e bda S Ol g
3 3, 8es (5,50 el § g ol (Y JSS)
232 b S a0 S LT 5 55 Bl ol 05
Sl YL &8 1 b e la (Y 5 ) (slad )
St osle g (0T danls 4 5 A6 ol B
OLs 5 La i la3T 51 (ol ol 580 VL
oA Ls 5153 0lE 0345 Sy A5 Al eukias
Ayisi and Poswall, 1997; ) ks 5YU &8 1 o
<o T 55 4L .(Rahimi Moghaddam et al., 2015
e NS e e Ls Ly, 0
0L § sdgo ol (F JS8) 350 5 Lasles e
RN NRE SO SGTSIVEN
Jade 53 6 H5b Olen b ol bl 0 ol 5,

)}.LM%SL?J{.)J)‘QJM“J)JQ;AOML&A*

Y4

O reS 535 Cdia S Ol ek 9 5550 o)LT
OLSa 3 8 5 LS IWVY) ails 5, Sl is
Ol g8 5 LT 53,510 oLl Hs3 am by
j_;uT:)_..«fu:..._I e g 1.0V Jod>) 59 :bT(af
Olea 5 ol ol ST (65,5l SY g 5 Shes
L los 0155 oo 5 o2 laST ol s 5o 457 5k
P e ) ol (ol ) 555 53!
Sls 3, Shes (a5, 50 O 95,8 s (éﬁl&-
Sl LT oo padsn (ml 3L eSSl
SialasT s .ol ons iyl £ 5 (Nouriani, 2013)
ST slaslesd adST 5o 4 ub ool LGS 555
05 5hS VAAY) wils 5 Slhas e oy 5L (S
PR FUCE I T WL DS NS PN GE I
OLSa 3 0SS VEA) wls 5 s jlin o 208
s e S5l e e WA Sl 5
55 (Farbod et al, 2008) Ol,LSen 5 3 sl
Sl 53 Hla il s Shes o 5YL S 3 508 IF
2 el Bl las 53 0T 5 568 5 JolS o)LT
T Cws 4 GAJJ.? > s

cl_:?a\_sb:j_ik:« duLfgpbquu@Jfl
0L O3l g 3,5 51 oml L eld il
u\::)_{wﬁgwawQ‘;\db\fom:
23 6kT 593 Slsled S 55 Kk 5 b 43
uiud\ssjglwchbﬁydjwlgcoK.o);ﬁ
3 Sas o pdeg oS (5o b a0l il
oS S Yor Sl 53 (S 3 0 ST VAIA) wils
OT Jlae oy a8 s bl s )L S s
pe) o e 53 55 GLSa 45 0 8 LS ATYY)
SIS Jadar) AT sy (O3l s g 3 e
A5 (e D1 Al OBl e Sl eslizd ke
Cml ol 5,138 15 Slides plw ys Siis
.(Abedi-Koupai et al., 2008; Zhong et al., 2012)

() o 00 OLES Y J g ):45)}19 Olea

SSa 53 p F S Yo b Ol e 5 pan 2153


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

Locations
2 Sl e el Kk anlie Y IS

(C«;JJB;} JbTrﬁ) Q‘.g.a 93

Fig. 2. Mean comparison of leaf area index of mung bean in location trea

tments (Khorramabad and Kuhdasht)
ing Duncan's Multiple Range Test

5% probability level, us

3 gy Jlol o 53 (Sl (glatalatir O a5T bl 1 i &5 e U5 o (531 o7 o la S0k
significantly different at

k<]
=
=4
s
Do~
w@\
3
33
DI
Wb
\_.m
'\JS
Y o>
3 D
- 3
153
3z
2
£
v
=
<
s

Sol—=l 93 ¢S Blor
Irrigation treatments
. éF s é. - S

LT 593 sbasles o

02-50-920¢ uo J1"feuino fpsa.qoaBe wouy papeojumod ]

in irrigation interval treatments

Ve «)6)(::-\’)):\74}54{:13 L1201

of leaf area index of mung bean
SISALE
I1, I2 and 13: 5, 10, an

omparison

Fig. 3. Mean ¢

1(S) are not s

@
o
=
(5]
&
<
=4
32
%, £
ey
i
9 g
22
D
e
B N
O o g
R
mw,u
3=
ZYy 5
93
S,MW
= 3=
-
2338
g2
=)
Be}
& 0 g
E 4z
2 2 8
> 3 0O
53¢
v 4, T
1.|»y
V-
Y
Lw.,m
&
4
L)
!
)
3
3

L (g4l gre O

wed by similar lette

Means follo

Qd)t—:{"'dl_h))})mﬂjéj_h))&:iﬂ_:ﬁ
s S oS S a8 el

)\_:.gh DL <

R S s 3 S sba
25 AIPBNVE L EE b jasls (O3l g

NP N NE S ORI
odins QL Yl g gl 5 43 8 oalie 35 4l

Lodins O o33 5 S0uSG b el 55 ol bl
e at A ) i O e sy

YV


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

i8S T 500 O3l g 3 e FI "

VeIFA Bl gy g (5 ame L 457 5l 0L (6,50
Ll SL ST s (Uald 4 Cad) (6 2i T Ao
ST e oS 4 by e s (Wu et al., 2008)
=S YL a8 sl ol sl JilasT s
4l 0 SN Bl oS (6l T 5
D3l i b 3 (LT T S
53010 ol 553 5 QLS p3p S LS YY)
poe) aibate Jslize Lol 3 I Hluae opl oS LT s
YN 550 ol 533 5 Bl e Sl eslin
5 5V b (LT T caSa e als 0 SkS
093 slajles J1aS sls Ol Wil yls 4 o0 @L‘J

Sl o LgT 2Sen 5 O3l s (5T
0L Lo o Sile alin sl o Jls e ol )y
Sis 55 Ol e 3 bl g T edias
s Ol g el L oS
S 3 (i o3la 0,8 55 0,8 e +/09)
O e pds 5 55,00 ol 5p0 slajles
Q\HdﬁjuTwag(Mu)ngﬁH
595 3 (i ol (;J_?); (’J—?uk:” W) s
0 O3l g S 5 (vf}:f Yoo 555,50 bt
OS5 5 =SS o (P Jgd) LT s
agrlse 534S Tl Jolu clalis suiS Clble
3035 My 1531 0T e (St (25 Lol
s D151 ST 53 oL s (sl e 1
Kiyosue er al, 1996; ) s,ls ii 0T o 25
3 wf;l:.a ssb « (Verbruggen and Hermans, 2008
Eel O3l s e ()Ll 33 5l mhas o
L g go l o oS sy (Sl ome 0l
n Ol St s Eel O3l o 45 das 0
23Uie O paa b ddly 533500 Bl ol (Sis
Wl LS oL 55 55 s e (Bl g
DL 53 L (6 achy 3l ) 48T ey o a0y
Sblw g g 535 5l olS (sl T (o pls ildS
5035 &8 sl ol 53 T WS 5 5, 5 sk

\A

2l @l Bl o ol ks 5 (gt B Sl T 3
g e Cmie 5L edas 0Lt 5 Oladss
4 (Abedi-Koupai et al., 2008; Zhong et al., 2012)
s iy o 0T aig A Sl i 9 amn s g 5L
(Arabi et al., 2015) el 2,5 OLLE 5 Shas
5ol Has jlas sy ol ol 4 @L‘J
O T3 M ISTF =L OV S R P
2 b e 5 oy i3 g 5ls gae ST s 1S
ST O e oL o 5V ialeT gl > O 55
Sl 53 (LT OT xSy il ¢ 5 S VAY)
ST 33 5 Oy gy SLSa 53 0 LS Y
S e oy S L o) AT s 53510
gngsﬂﬁu\arfjﬂ'/ﬁ)gwa
I s O e s sl g b e ()T
38 S 35 5950 LT 45 5 (Wals L)
O e 2oLS oS ki b e ST e 4 s
,\_&,grf,_x;w S 3l OT
2l o S G V0 LT Las s il
Sy e DT s 4 65V 3 Sas o jlas
5, Shes o b odd o)Lal DS 48T 5b Oles T
g..).'blq-ﬁ:)_.ﬂ)uglb).:(a;)_k:f*“ CE_»JAA_S\:
3 Shee 2alS ol 0T 5YL #sha 5 dal s 4
CaSe 72 100 +) 55500 (LT a3 Hles 53 i &l
0 T L33 b amglie )3 (5,28 ST IS 45 T
ds o me (G 5 0T cnSe 20 O 4) g,
s G Ll f smazme 53 i o ) 4S5
V0 T 593 53 O3l g SIS s (ijl:{""
G e oS Ll e 4o S S,
Sty b i LT mls s OT
sl> yLis (Haghighat Talab and Behbahani, 2006)
L bl (6 mcky 3lp o3 ¥ Kol oS
Yo U T O s o sl s 3l e
F\‘:A}UgTJM&T)KQ%:S):)MM):

oRLST s ol ol xS e a3 Ao


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

WA Oliae oF o)l ;rn:j}}_\l?ﬁ'{_;ljil ) r}lr—é\l?u"

) ST bl s =l 487 515 Ol iolajT
e 51 ile olS ails 3, Shas 5 ol Sliw
Jodes Erel a5l s ST Ol s g — 0 0l
Yoo slbbe—p 5 s pleolS  Sas 15 o
dg A 53l T O3l g S 3 p S AS
o el Lo oLE (sl sy S 5 ol 3 e
O3l sy ey Sleslin il 4 ST ) e b
AT L5 Ol 55mS LS ablie 55 os5lST
IS 5 i8S s en g anlse g OV bl
e 0355 o planil 25 Lol 5 55 el Ol

References

o Lyl s 5 olE 5s s s palS sl
S s ol Ao e Bl T s o
Tongo ) Cils CJ.:U:.AJ:: Olagse jiL-d @b l{j 03¢

et al., 2014; Daneshmandi and Azizi, 2009

CPRR
O e G ) 3 Jtl il olal
@S 50355 T SR80 Esl O3l 5
o 205 O 53 a3 e ol OT O e
3y ol O3 e o 3hny s (Cbta 87 5 0T )

Cﬁ_\@t}.:}ggg}né\)\:}:jd\::)m ol ks

odlawl 3390 xbw

Abedi-koupai, J., J. Sohrab and G. Swarbrick. 2008. Evaluation of hydrogel application on soil water
retention characteristics. J. Plant Nutr. 31: 317-331.

Allahdadi, I., F. Yazdani, G. A. Akbari and S. M. Behbahan. 2005. Evaluation of the effect of different rates
of superabsorbent polymer (Superab A200) on soybean (Glycine max L.) yield and yield components. 3rd
Specialized Training Course and Seminar on the Application of Superabsorbent Hydrogels in Agriculture,
IPPI, November 7, Tehran, Iran. (In Persian)

Arabi, Z., K. Kaboosi, N. Rezvantalab and J. Torke Lalebagh. 2015. Effects of irrigation and super-
absorbent hydrogels on morphological characteristics, yield and essential oil of anise (Pimpinella anisum L.).
EJCP. 8(4): 51- 66. (In Persian with English abstract).

Ayisi, K. K. and M. A. L. Poswall. 1997. Effect of plant population on leaf area index, cob characteristics and
grain yield of early maturing maize cultivars. Eur. J. Agron.16: 151-159.

Bartles, D. and R. Sunkar. 2005. Drought and salt tolerance in plants. Crit. Rev. Plant Sci. 24: 23-58.

Daneshmandi, S. M. and M. Azizi. 2009. Study the effect of drought stress and super absorbent polymer on
some quantitative and qualitative characteristics of basil. In Proceedings of the 6™ Congress of Iranian
Horticultural Science, July 13- 16, University of Guilan, Rasht, Iran. (In Persian with English abstract).

Farbod, N., A. V. Bakhshandeh and A. Aynehband. 2008. Effect of row spacing and eliminating of irrigation
on yield and grain yield of mung bean. In Proceedings of the 10" Iranian Crop Science Congress. 28- 30
Aug. Karaj, Iran (In Persian with English abstract).

Farshadfar, E. and J. Javadinia. 2011. Evaluation of chickpea genotypes to drought stress. Seed Plant Improv.
J. 4: 1- 27. (In Persian with English abstract).

Fazeli Rostampour, M., M. Seghatoleslami and G.H. Mousavi. 2011. The effect of water deficit and polymer

Yvy


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

i8S T 500 O3l g 3 e FI "
(superabsorbent A200) on yield and water use efficiency of maize (Zea mays L.) in Birjand. Environ. Stress
Crop Sci. 4(1): 11-19. (In Persian with English abstract).

Haghighat Talab, A. and M. R. Behbahani. 2006. Model of water consumption optimization in hydroponic
greenhouses by using super absorbent polymer PR3005A. Proceedings of the 1% Irrigation and Drainage
Network Management National Conference, May 4, Ahwaz, Iran. (In Persian).

Islam, M. R., A. E. Enehi, C. Ren, J. Li and Y. Hu. 2011. Impact of water-saving superabsorbent polymer on
oat (Avena spp) yield and quality in an arid sandy soil. Sci. Res. Essays. 6: 720-728.

Kiyosue, T., Y. Yoshiba, K. Yamaguchi-Shinozaki and K. Shinozaki. 1996. Nuclear gene, encoding
mitochondrial peroline dehydrogenase, an enzyme involved in proline, metabolism, is upregulated by
peroline but down regulated by dehydration in Arabidopsis. Plant Cell. 8: 1323-1335.

Nouriani, H. 2013. Effect of water stress on yield and grain yield of mung bean (Vigna radiate L.) in different
plant densities. Crop Physiol. J. 18: 35-47. (In Persian with English abstract).

Nykanen, V. P. S., A. Nykanen, M. A. Puska, G. Goulart-Silva and J. Ruokolainen. 2011. Dual-reponsive
and super absorbing thermally cross-linked hydrogel based on methacrylate substituted polyphosphazene.
Soft Matter. 7: 4414- 4424.

Palangi, M., N. Pirmoradian, V. Karimi and B. Amiri-Larijani. 2015. The effect of surface midseason drainage
on growth, physiological indices and grain yield of rice variety Tarom-Hashemi. Cereal Res. 4: 267- 278.
Pouresmaeil, P., D. Habibi, M. Mashhadi Akbar Boojar, M. Tarighaleslami and S. Khishouei 2012. Effects
of superabsorbent application on agronomic characters of red bean (Phaseolus vulgaris L.) cultivars under

Drought stress conditions. Int. J. Agric. Crop Sci. 4(24): 1874-1877.

Rahimi Moghaddam, S., R. Deihimfard, S. Soufizadeh, J. Kambouzia, F. Nazariyan Firuzabadi and H.
Eyni Nargeseh. 2015. The effect of sowing date on grain yield, yield components and growth physiological
indices of six grain maize cultivars in Iran. J. Agroecol. 5 (1): 72- 83. (In Persian with English abstract).

Rosales, M. A., E. Ocampo, R. Rodriguez-Valentin, Y. Olvera-Carrillo, J. Acosta-Gallegos and A. A.
Covarrubias. 2012. Physiological analysis of common bean (Phaseolus vulgaris L.) cultivars uncovers
characteristics related to terminal drought resistance. Plant Physiol. Biochem. 56: 24-34.

Sadeghipour, O. 2009. The influence of water stress on biomass and harvest index in three mungbean (Vigna
radiate (L.) Wilczek) cultivars. Asian J. Plant Sci. 8: 245-249.

SAS Institute. 2001. SAS System, (8" Ed.) SAS Inst, Cary, NC. USA.

Seifert, E. 2014. OriginPro 9.1: Scientific Data Analysis and Graphing Software—Software Review. J. Chem.
Info. Model. 54: 1552—1552.

Tongo, A., A. Mahdavi and E. Sayad. 2014. Effect of superabsorbent polymer Aquasorb on growth,
establishment and some physiological characteristics of Acacia victoriae seedlings under drought stress. J.

Water Soil. 5: 951- 963. (In Persian with English abstract).

vy


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

WA Oliae oF o)l ;rn:j}}_\l?ﬁ'{_;ljil ) Ul“‘l?"’"

Verbruggen, N. and C. Hermans. 2008. Proline accumulation in plants: a review. Amino Acids. 35: 753 759.

Wang, W. and A. Wang. 2011. Nanocomposite of carboxymethyl cellulose and attapulgite as a novel pH-
sensitive superabsorbent: Synthesis, characterization and properties. Carbohydr. Polym. 82: 83-91.

Wu, L., M. Liu and R. Liang. 2008. Preparation and properties of a double-coated slow-release NPK
compound fertilizer with superabsorbent and water-retention. Bioresour. Technol. 99: 547-554.

Yazdani, F., I. Allahdadi, G. A. Akbari and M. R. Behbahani. 2007. Effect of different rates of
superabsorbent polymer (Tarawat A200) on soybean yield and yield components (Glycine max L.) Pajouhesh
& Sazandegi. 75: 167-174. (In Persian with English abstract).

Zhong, K., X. L. Zheng, X. Y. Mao, Z. T. Lin and G. B. Jiang. 2012. Sugarcane bagasse derivative-based
superabsorbent containing phosphate rock with water-fertilizer integration. Carbohydr. Polym. 90: 820-826.

Zhong, K., Z. T. Lin, X. L. Zheng, G. B. Jiang, Y. S. Fang, X. Y. Mao and Z. W. Liao. 2013. Starch
derivative-based Superabsorbent with integration of water-retaining and controlled-release fertilizers.

Carbohydr. Polym. 92: 1367-1376.

Yve


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.4.6.8
http://agrobreedjournal.ir/article-1-825-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1396.19.4.6.8 ]

il ST 50k OBl g 5 e i1
Effect of superabsorbent hydrogel Aquasorb application on mitigating drought
stress, grain yield and water use efficiency of mung bean (Vigna radiate L.)

Soheilnejad, A.', A. Mahdavi Damghani?, S. Liaghati® and P. Pezeshkpour*

ABSTRACT
Soheilnejad, A., A. Mahdavi Damghani, S. Liaghati and P. Pezeshkpour. 2018. Effect of superabsorbent hydrogel
Aquasorb application on mitigating drought stress, grain yield and water use efficiency of mung bean (Vigna radiate L.).

Iranian Journal of Crop Sciences. 19(4): 363-375. (In Persian).

Water is an important economic resource in many parts of the world, especially in arid and semi-arid reigns.
Increasing in irrigation intervals and making use of superabsorbent are two basic strategies for saving and
efficient use of irrigation water. To investigate the effect of superabsorbent polymer Aquasorb on mitigating
drought stress, growth characteristics, grain yield and water use efficiency of mung bean (Vigna radiate L.), a field
experiment was conducted at two regions (Khorramabad and Kuhdasht) using split-plot arrangement in
randomized complete block design with four replications. The treatments included irrigation interval at three
levels (5, 10, and 15 days) as main plots and four levels of superabsorbent polymer Aquasorb (zero; control, 100,
200 and 300 kgha') as subplots. Results, averaged across irrigation interval and locations, showed that the
highest grain yields (1918 kg.ha') was observed at 200 kg superabsorbent.ha™! and the lowest grain yield (1232
kg.ha'!) was obtained in control. Also, the highest biomass (8530 kg.ha') and water use efficiency (1.12 kg grain
yield.m) belonged to 200 kg superabsorbent.ha™!. The highest proline content (0.56 mg.g"' DW) was recorded in
15-days irrigation interval and control. Also the lowest protein content (0.17 mg.g”! DW) was obtained in 5-days
irrigation interval and control. Generally, results revealed that application of Aqasorb superabsorbent hydrogel
up to optimum level (200 kg.ha!) can improve the growth and agronomic characteristics of mung bean and can
reduce the impact of drought. Application of higher levels not only will increase the cost of production but also

will reduce water use efficiency and other agronomic characteristics of mung bean.

Key words: Biomass, Leaf area index, Mung bean, Proline content and Water stress
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