Iranian Journal of Pulses Research
Vol. 11, No. 2, 2020, p. 50-61 (Research Article)
DOI: 10.22067/ijpr.v11i2.72919

Ol @l Gl ,.slb._’:ubgjg
IYAQ 035 o Y5 ybous 11 (0 590) Jluw
g allio £ g3 De—F) Ao

3 5ot g S j4ilg> Oluogad 2 (o > 9 ST U 309 oy 1
(Vigna unguiculata L.) Gtspes Legd

=Y Yo A
IH G dazw 9 HLILS )0 dogd
f_darkatanian@yah00.Com ¢ oMl o131 sl&iils ooy loci] oy «yds (65919555 g pale didsy byl molicds 15 g gaxiails —)
Ol e gl o coMawl 313 olEG1S ¢y g wlg el 09,5 Hluils — ¥

VWAV/ Y/ sl s g
VAYNY/F il b

PR

Slmogas 1 (e 5 el Glopssy9n ilide slac Lilé A (FisSz en Ban b 3o

915 ez b (Bolai Wl )b LB 50 9551 g0 (atlojl Ll )3 15l 03, Logd (25 9 (Sals>
oilesl ol las 2,3 aloal VYAY Jlo jo LS5 aw b Bolar JalS slacSoly LB o )55 & jg0dy dc 50 4o
Oloy Do g salis plgicar shaie Ol 5 ST 5 ez Sl0ses (Rl #o 5 T oY) cilie lackile Lol
5 5 Oy Dlio L adaly o (gls e BT oBiolejl o a5 ols Hlas gl o el VY 5 F jody uilens
YL ke O Jles ah cdaline axady) g9, SEIHS g Siler Sz dile 5 azady; Job Sas
Pl ke OFFA § YYIA L i 4 azalles g azady) Job (o tien Guizme 5 Gyl yd ATY) (Siails oy
S35 (Sialer S S e el VY (loj 4 S el Bl ol plis b jles b b anlie
L ybie O Jles 4 by je o Slos o s 4250 50 03,8 900 TEIV 5 YYIV flie 40 o5 @ laazalS 95
S e ALy wils slawy 5l ea o Slos lizl p Gibesl slo )l iiSen y Jil 0 LSy 6, F4LS YTV -4/
aslol e e 58 (=2 /AD) cilo gy sl (I=+/AY) g o, Slae L ails o Slae  Stod lie (3 5YL 090
P ieln f Sose a Hhie Ol Jlad i jlesd (IS jebas o cdalie (= /YA) agr j0 e slaad g (I=+/F1)

251 1505 18 50 adllas 0590 Dlaw CJle Llod 4y 5y jles ac i 9 oKy lej]

Ol Gl o 0, Sles ‘Q.'.-“S‘ Sy Al :6.&.315 6&03‘3

Majnoon ) il e Gutigys o, YO L5 Ve gl
asile il sl g, 5l & lews i (HOSSEINI, 2008
Faroog et al., ) ol i oy50 b 30 Sdglie puo s
ool doad b Siale sbhaudgle 158l (2007
Syl ez (Basra et al., 2005) o sl g ool il
Sl ol Hley o yo rals S 4 (Bradford, 1986)
(Bradford, 1986) asloa_zs S_is jles 5l L 45 (5,90
Sl g a5l (SIS 5 Sy Gl
sl oly5 DY game 5l 6 )lems Sln s eSSy diedsm
oud ool Hlzd oo SoLudl g g o) i juise pais
5L St ol Jlews slas,l55 (Bajehbaj, 2010) ol
el ol an byye sloasls 5 (Siadlsz L3, S5t
el Jy bty Job od ak o 5alsz olog bagie
SSb e oaBml i Hedo jo adgl Al g iailex &5
5990 50 (Syadle> a s cde (Kattimani et al., 1999)
a0 slaes ol o dled aolial 5l Lol wilgy e eddpesl

doddo

Oy e o abasly 4 a8 el (S5 53 Sl

e a5 L gl 5 055 s 5 535,505
Hialez (Sobol ol 5 (Silnsed Bl o dame
Sl 59,0 caw 30155 o ol (] 05,50 o s s |,
dolo olS g oadmly s 5o ooante (Sl d 9 S
S5z 50 s 1) 9ylse ol 4T s 5k 00,5 ]
cshme sosles 5l (510 0y «Dls adsl |l (gl
05 odalie Jy—ame (S g (o5 (il (395
Vigna ) . Lle—i> L4 (McDonald, 2012)
2045 03 Blgu 03lgils lals 51 S (unguiculata L.
LS ol ol Ly BT (6 e Sdacd 5 (5 yne 5 3blie
S LGyl sazte bl 5 bl oz 5l (leiend o p9i
shbei Log ails (Majnoon Hosseini, 2008) s 5 o

5aeeds79@gmail.com :J ghumo odduws gist


http://dx.doi.org/10.22067/ijpr.v8i2.48451
mailto:f_darkatanian@yahoo.com

Br—FY aziio TR JLu (Y5, Lo N (0,99) Jlw [ 31 U g GO GiBH /...y Jlous i 5514599 (Gokmaw 3 LIS 0

b aalgr puli 8l sl e b awslie o dils Jgame
.(Boubaker, 1996)

3 gl addgt annst mpe il SG plsie a ails coaS
O a5 ooly lis 58 L8 clllae .ol Jlaios QT el g
o] Sl Jgoy) i lises sl cdale o jeiy cosls
Alonso- ) oul SJ,.> 4 (Basra et al., 2006)
saelS U g il 4 cwl Sew (Ramirez et al., 2009
3 90 50 Sl oledbl Jl> ul b ogd e azalS o,
Loyl azalS 0ty 5 (Syadlsz p lagygeyen il (SisSz
Gae b adllas ool o bl ol o 0 ls 0929 Lot
Ay del Sy g eS| Sivmaly 56 g
et 9 hbp—ia Logd 0, Shee 5 (S5alex Sloogas
Wt Fi5e 0y Slos 09ty ;5 Wi oe 45 (9090 5l (Sl
o ]

23, 9 dlge
s pode 5 55550 05,5 olStalesl o (alesl
Sy pametd Baa L i gl g oDl olyT olfisls
o5 lpelS o3, (bt Lag) azalS 0n) 5 (Sjalse
oo S Ll o) slaoaisS plas calisee slacdale 3G
CAITA) 5,5laS Mallie asso 5l elipiir Lagd 558,
Eori 3l JmB ol ags Jg850 oLl sho Slidss oKy
A Sae any /) e S S g Jole [0 5 (iales]
(f“s_J‘S_J;" sf‘ sY‘ “)uzl..\m' 6[.%“]4]&- > ')a)sﬁp
Celw VY o F Sow slp d jom 9 ST Al (sloyg0 90
= Fagiled ks 4 ola Euds i )0 e dAl Hgabose
slaJalore b g ouds ools 18 Vo Loy oy ‘59La &l g9,
199 s il g late 4 aioh Hleus sadoolel i 5|
S5 E9rb ool o) 5l (Siailez b i (3L L b
clls aalol 59, Ve L g plauil o leds dgl 59, ol jo a8
b ab g el o sea ole;l (Kaur et al., 2005)
3950 sace Ve e olaws o abl 1SS s b dolas SLls
L jsiliey am g ot a8 5 5l 55 1SS 5o ln s 50
YE o o8 ales jodu Lled o Jaxe Vet °C les
Shotbesl Ol o azadle g azasy; Jsb g ad ey colo
Viazaio; Job b jad b e 00 sz 550 (ks
Gholami et al., ) wo—s a3 ,5 L ;0 00 ailg> « e Lo

! The International Institute of Tropical Agriculture

O

e 5 5 (65,5 s a3l ool W i oS
il DNA 3 RNA i ils sl ATP Joie il
ol Lage oS g o, Slas L)) JLs (e o 5 ol
Sl 50, Shas 0o ibmlm 5590 0 (Agrawal, 2004)
SrSesthe Candy jo wall H0 b anslie )0 Jolo slis
obas (S ysll colae aslllas 3,b 5l g9o9e (nl wilioe
095° Secdplio Ghsl 5 oS5 ebay sl (omy BB 50
Calas o] g 4y 5 009 yaS oudmaly el slad 5l sl
S50 53 ol ml adlige yieS 5 jed (nl ojlas (S Sl
57 5 e azm i ool B ol oyt 3 sadmln e
3 Fogthe Gialsz 6lp ez Wl g odm, Sl 4
(Sivritepe & Dourado, 1995) aib sais jles ;9
5 Selnlte Sleis Glo )l e Bl Hedm 5o
Ol o Jle sl il oo B0 Sl o 4 oliandisn
s Lome sl 31 50 Lacl s S5 aontisy | o5 o
30 &S b oolal g oud Al S 00isS pdg 00 sl STy
Sl tezss Wl e Al (nl Wigd oo (Fiallyz il 3
wib (Sialer ple bwgie alS g (Siatlsr @S
S 5y, S 185l s ol 59 (Kheiri, 2010)
Jol> (ol o Ll ol cnl (o )0 g 03jalsz 395 09
plosl Seslesy o e )3 9 Se e s cnl
o olals L alie yo (aLS iz @ 8ly 0 0 pdn o
s § 5055 (e (b 5o eati)let iyl eselogzg
g g 2l jioslhe Cdar bgools (1,25 ) 095 slaty,
> o dy o0 Fingitd S Lot adg g it
5 sy Bl 4 il b s GRS i) (o0 (B9 55
oddmlyn sod 5l Jol> GlalS 4 (slofg Coxdge (059551
Condg opl &S 5 ,5bas (Kattimani et al., 1991) vas o
255 o2l e e gloooles 1 peslio 6,19 00 Sl
oS Ll b cnl 3150 jebiren om0 ol S @] 08
2 Sl (SO3dlsST o Sy Ll 4 olS SIS Uy ol
e Slg3 o Zales 50 05lge cpl ol ol £l Lalsy !
aS 00 )5 HlalS ol o eainS piwsid mhaw g Doe ioliEl 4
Lol 5 050 ST (60 Cat Glie yal (ol o Blae
Lo S5 )0 0y d j5bian 5 Gy O]
Aomel )d 5 4l Gl dl ol S ilises plail o (5,5l 8
02 85 L5l sl ien s salys iy (Galls 035
9 oamass Lol 080 )3 39290 (26 pBS g 009l
15 ool ol s el S8y Sl LSl ol o908
OFFe Cadgdoe S92 pae by b an S 3550 GlaLS



Br—FY aziio TR JLu (Y5, Lo N (0,99) Jlw [ 31 U g GO GiBH /...y Jlous i 5514599 (Gokmaw 3 LIS 0

S 4le e pu
£ 5 ol 0,93 Job Jalts Jiy Sivalyy 3k
ey 1 (595 slajless blie SIS g (60,15 (50 )50
Mome aao )3 B Jlaiml mhaos o Llpiar Lo (als>
3053000 VWO L Jiale> oo 0 3YL (Y Jgo2) 04
39t ls Cels &5 oy shake Of Jlas 4 bgaye 59,
JLasl Gaulidl Shaile ce s mol38 LYo S5H(Y Jgaz)
L Lo dliie ol 00 lgie iz 4 baad 51 I3 Slge
99 (Sradlez ol o ke OF Jled i weo e LS
Loy Sam sxil Ol ) ode calon s Jos
Al e 850 lampl cudled Glie b g olej 5o gl
e sl @l 0 i les cnl )5 (Siallex
S92 Lol iy plo p Siesalpyoee Jled 65 2
ol 5 o= (Azarnia & Eisvand, 2013) el sais (5,155
L el Gus b ol s 090 @l slaclale
oLl> 50 (g, 4o 30 dae AYY) (go_o 0 YYIYP ials
Ve ppm cobale acdland) S lL8 sell an Cowd gum
alin 5l 5 (Soys s Colo VY 090 (b e
O5—92 Yl )3 (H5aler S g (S s Cell?
L il celu # o9 b Fr ppm ekl b s
A odslie (lade Of) vald 4 Cad alS a0 PY/VF
sloarir ;500 5 Gialsz 590 2y JB o5 (¥ Jgu2)
s99 b oaalidne Lajlod (ram GeioS (nal 5o 00d (o)
sbesd et S (i Jeily ) el b ool
A4S 0005 jaduie b 50 .09 0,95 1 ST L 00l
g0 Ol > L Balanitesae gyptica sla,d yailacs
Schlin ) coul sass Sjailes s puw ial3dl 5 Sjaile> Sgupe

etal., 2003
azals S g 5 )9

P oss medile s oley iSen 5 ey slajles S
(O J992) 092 s gine w0 gy Jloiol mhans 50 boazals
cbale 5o 08 Le WWIFF (s @ azalS 5 (059 0 i
A wiz o el Cawods el VY 5l o ST 2. ppM
b ez P PPM 5 Ve slajlo g wali L) (5l gne
(Y o) ol lis (59,95 g Cel VY 9 7 (sloo,g0
B9 5 O39 alie @l b bazelS Sis 059 pegas )

oY

SYolas jl 295 SI5Ss o pd 5 Gialsz ey (2015
2b awle (Agrawal, 2004) ¥ 4
GR = Z(n/t) () doles

Glox b ley o Lu.\> aS ol,dy ol N akayly cpl (o
ilise 9t SeaS 5l g ) Slaai Ly 03
CUE=n/Z[(T-t)2xn] () adoles

T s e s CUE adslas ol 5o
olaxi N g 59, as eyt ¥ aloleo 5l ojailer ey Sl
el 00y JolS plt 595 50 Lil zg,5 o5 (55
MGT= &nt/Zn) (¥) dolss

@ oloy it yojalex loy (wSibeo MGT alsles ol yo
ous JolS plt 55, )0 Lagl g5, 5 a5 (5,58 olai M 5 5,
o

plosl aals Ly acmlie Gk 5l jlos (257 2L
Sz slnsly o Laosls Jalow g ayjos 5l 8 w88
8,8 sl 00jailex jody gz, ool o 5 (Ko

aeyie 0 WWAY Jlow liaol )0 Glae e Gulws]
ol i Cmbge Uy 2ol asly ofsT olSitils lidow
9 O 48800 g az>0FA 5 Il A 5307 5 ax oY
Tl B s o)l O jgon o whaw I b gl
3 ol Lol S5 aw ,o _dolay ol (glacSshy 4yl
Feg¥e Yo o) Gilige clacclile s by te Lyl
97 Do Sl (e 9 GeeST 08 Glagseen (lna
5 Sl (05 il az o YYEY) U1 sles o cel VY
aand Seis Les lar jo g 00l zls Jodoe 51 o
Sl o celw VoV F a4y (Musa et al., 2001)
ol e dnty Slalas s 4nilS olo s Jgl ) oy
T 2 508 Sy 53 0l0,T sl L s
S5=> obml 5955 10,5 15 sl dume Sys ( LBLosS
bl g )bt g e HLBe (250 4 iy
5 039 leerd glegS Gyas wilaie SB il
sl JLSe )3 0 SolS VO 5 Ve Gliee ol 5 jand
I SLE s i ae 50 50 Al 05 Glsisa g Glojen
Cosby Lo, Slos g (fwd &0y de)he Sl 28 S
gy O olaw bt o Shae (lizl i plogl as,510
g AT 4o a8l olaed g adilol e v y5e (ML jo wilo slaws
(Goldani & o s,5 awlbro aSg) + o wgie slie
Slsla s 5l Laools wilsls 435 (51, Rezvani, 2006)
gl Jlas (s 5l eSilie dnlio gz g SAS gLl
s oolaiwl ooz izl zhaw 40 (LSD) o soe



Br—FY aziio TR JLu (Y5, Lo N (0,99) Jlw [ 31 U g GO GiB 3 /...y slous i 5314599 (Gokamaw 3 LISy

S90r98 Siunslp Wl cond Lilieidr Lug) adlgl wid 9 (S3ailen luoguas (Ola yo (aRilo) (il ylg 4325 -) Jgor
Table 1. Analysis of variance (mean square) germination and early growth of cowpea under phytohormones priming
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P i @il &ol3T Germination Seedling Seedling dry T Emergence
variation . X Radicl Pl | . .
df rate fresh weight weight adicle umule uniformity
length length
Time ok 1 2.808" 0.219% 0.211™ 617.17™ 2.372™ 1.426%
Concentration cdale 6 0.238* 3.856™ 0.26* 4937.8* 38.969* 0.033™
T=C cbale x oyl 6 0.333 1.274* 0.13* 548.83* 8.25" 0.054*
Error s 28 0.156 0.745 0.017 199.887 3.895 0.001
CH JUUES U
%CV S 14.59 11.58 8.75 25.78 18.99 3.74
(22,0)

ns and x: Non significant and significant at 5% probability level, respectively
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Table 2. Interaction effects of phytohormone priming and soaking time on seed germination and early seedling growth
traits of Vigna unguiculata L.
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o) L cdals Si8lgx cs pw s ) axals doaiy, 4z bl ( \
. e . o o
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Hormone i i inati g . . mergence
eedlin adicle umule ; ;
Duration  Concentration Germination fresh S dI_ g Radicl Pl | uniformity
(hrs) (ppm) rate (Seed/day) weight (mg)  dry weight length length (%)
(mg) (mm) (mm)
J‘Jg; 2! 6 20 8.33° 11.4680cde 1,752 27.17¢ 5.7¢f 0.88°
3
40 8.33° 10.87% 1.6 30.93¢¢ 6.67¢ 0.83°
60 8.33° 12.52% 1.86% 20.93f 3.69M 0.78¢
12 20 8.33" 11,3 abede 1, 73bcde 32.33¢de 9.67¢ 0.86°
40 6.86° 9.42f 1.48¢ 33.7¢ 12.5% 0.694
60 6.25% 11.9820cd 1.7680cd 28.37¢% 7.87% 0.634
fAA‘ 6 20 5.83¢ 10.27¢ 1.54¢% 32.43¢e 5.9¢ 0.67¢
40 4.73¢ 17 38bcde 1.65a0cde 19.43f 3.4“‘. 0.57¢
60 5ef 10.98¢e 1.6% 19.07° 3.43" 0.66°
12 20 5.83¢ 17.7bcde 1.630cde 18.33f 2.5 0.67¢
40 5.83¢ 12,378 1.838c 41,8 11.50¢ 0.684
60 5.83¢ 12.642 1.872 36.67% 8.97¢ 0.61%
C;trol 6 _ 12.52 11.26%0cde 1.64abcde 43.972 14.072 0.97¢
12 _ 6.25% 12,1720 1.79%c 35.37° 5.07" 0.62%
LSD=(0.05) 0.829 9.42 0.024 5.737 2.235 0.304

The same letters in each column indicate insignificant difference at the P<0.05 level.
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Table 3. Analysis of variance (mean square) yield, component yield, biological yield and harvest index of
Vigna unguiculata L. under phytohormones priming
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N Jg9 9o a8lw Slowy 3L H k1 S
Sou_rce_: of JUENTH &3l ;5-.' J o -U: Sy s «.mc-)a 10(_) 4:|.>- &),J,» 15 3
variation ranch.plant Pod plant Grain grain Grain Biological Harvest
df p pod! weight yield yield Index
Block Sl 2 3.76 ™ 250.87 ™ 0.06 ™ 5,77 90.74 ™ 125.74" 90.02 ™
Time ol 1 19.02 ™ 53.15 ™ 0.004™  21.05  247.78™ 395.6™ 449.4 ™
Concentration cdale 6 2.45 15.25% 0.052" 4.45 110.37 120.71 129.5
X ‘Lo'
TxC HL: 6 3.41 " 40.12" 0.048* 5.43™ 18.38 ™ 41.17™ 117.4™
Error s 26 16.4 218 0.018 18.2 22.98 134.83 57.6
%CV T 10.14 7.23 9.14 8.12 9.36 9.87 8.27
(1) &l yupss

Ao )0 Sy g do S my e )0l e o5l e pas ol 4y XX g X NS

ns, x and xx: Non significant and significant at 5% and 1% probability levels, respectively
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Introduction

Cowpea (Leguminosae: Papilionoidae) represents the main food legume and a versatile crop in tropical
region. It is drought tolerant and could perform better growth in warm climates. It is most popular in the
semi-arid regions of the tropics where other food legumes are available. This crop has been described as the
major source of dietary protein in tropical and subtropical regions of the world especially where animal
protein consumptions are low. Efforts made to maximize yield, is largely hampered by adverse effect of
abiotic stress such as salinity and drought. These effects cause a huge loss due to low yield and failure of the
crop to establish in some cases. Alternative approach towards efficient and cost effective means of
production of cowpea in the tropical regions is very desirable. Pre-sowing hardening seed treatment is an
easy, low cost and low risk technique and also an alternative approach recently used to overcome the effect
of abiotic stresses in agricultural production. Increased germination rate and uniformity have been attributed
to metabolic repair during imbibition, buildup of germination enhancing metabolites, osmotic adjustment,
and, for seeds that are not redried after treatment, a simple reduction in imbibition lag time. The beneficial
effects of priming have also been demonstrated for many field crops such as wheat, sugar beet, maize,
soybean and sunflower. The main objective was to assess the physiological effect of Indole 3acetic acid
(IAA) and gibberellic acid (GA3) on germination and seedling growth of cowpea.

Material and Methods

This experiment was carried out at the Seed Testing Laboratory, Department of Seed Science &
Technology, at the Shoushtar University in Iran, with an objective to determine the rate of seed germination
and seedling growth which influenced by various concentrations of growth regulators in cowpea (Vigna
sinensis L.). Seeds of cowpea were obtained from the International Institute of Agriculture (IITA), Safiabad
Research Station., Ahvaz, Iran. Before the start of experiment, seeds were surface sterilized in 1% sodium
hypochlorite solution for 3 min, then rinsed with sterilized water and air-dried. Moisture content of seed was
determined by using oven at 103 C for 12 hrs and was found 12% as recommended value. Different
concentrations of the growth substances prepared in the laboratory were transferred from the reagent bottles
into 50mls conical flasks which were clearly labelled according to the concentration of the growth substances
to be used in the soaking treatment. The seeds were soaked in the various concentrations of 20, 40 and 60
ppm of GA3 and IAA with a separate control set. These were soaked for 6 or 12 hours in the above
concentrations and only double distilled water for the control set. The seeds were sown on moist filter papers
in 9cm well labelled petri dishes.

Results and Discussion

Emergence rate, root shoot lengths, seedling biomass are all important contributors of seed vigor. Higher
emergence rate is the main foundation, which ensures an improvement of overall seedling performance. Seed
germination rate varied significantly among the duration and hormone treatment (P<0.05). The results
showed significant increase in the rate of germination for seeds presoaked in the distilled water when
compared with various hormones concentrations. Maximum increase of up to about 25 and 71% in compare
to presoaked GA; and IAA was observed. The soaking period of 12 hrs decreased the germination rate and
uniformity emergence significantly in respect to 6 hrs treatment. Substantial variation on germination and
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other aspects were found between treatments. The seeds treated with GAs showed better performance, in
compare with IAA treatments. In comparison, concentrations of GA; did not show any difference in respect

of all measured traits which meant the higher concentration was as good as the lower concentration.
Germination rate under the treatments of IAA at all concentrations recorded maximum by 12 hrs soaking. It
was observed that for germination enhancement, distilled water was best suited, but in case of plumule
length and uniformity emergence, did not show any significant effect with GA3. When the two hormones
were compared, gibberellic acid (GAs) was observed more effective and responsive to the regulation of
radicle and plumule elongation.

Conclusion

The findings of this study revealed that cowpea germination and early seedling growth were promoted
by pre-sowing hardening treatments in distilled water. The lower concentration of hormones (20 ppm) was
found to be more effective in inducing germination rate, total dry weight and uniformity emergence.
Generally, treatment of water priming for 6 hours in the laboratory and in the field was the superior treatment
in terms of the predominant criteria measured in bean; therefore, it is presented as the best combination of
treatment in this study.

Keywords: GAs, IAA, Soaking time, Yield

£y



