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The effect of methanol foliar application on some physiological traits of cowpea
bean (Vigna unguiculata L.) under drought stress conditions
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Chlorophyll a =

Chlorophyll b = (19.3xA645-3.6xA663)

Cartenoides = 1000x(A 470)-3.27x(chl a)-104 x(chl
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Table 1. Results of variance analysis of physiological indices of cowpea

MS) ey o 5 Kila
St pbie @3liT ey S ki Ol e a sy s s 555,15 & s s Sy S wlsods
Variation source df The rate of ion leakage Chlorophyll a Carotenoids ~ Soluble leaf carbohydrates Proline Seed
(umho/cm) (mg*g'FW) (mg*g'FW) (umol.g* FW) (umol g'FW)
year Ju. 1 0.11" 0.01* 0.00016" 32.11™ 0.00011™
rep*yearJlo,l S 4 1.92m™ 0.000001" 0.0000093"™ 1.59 ™ 0.00008™
Water deficit stress .7 5" s 3 1630.76™ 0.007" 0.29" 952.96" 2.26™
Water deficit stress *year Ju 7.5 s 3 111 0.000003™ 0.00000036" 337m™ 0.00010"
Errora a s 12 5.20 0.000005 0.000015 350 0.00016
Foliar application of methanol Jstee ool J s 2 131.67" 0.9™ 0.22" 159.25" 1.79™
Year* Foliar application of methanol Jt. b J wsdle 2 0.71m 0.0000007"™ 0.0000038"™ 0.052" 0.00051™
Wiater deficit stress * Foliar application of methanol J ke b Jsloe T oS 6 17.44** 0.3 0.26™ 7.43" 111
- o Jrndsleasth dme oo 25 6 1027 0.000001™ 0.000001™ 0.28" 0.00018™
Water deficit stress * Foliar application of methanol*year
(Error b) b s 32 2.18 0.000003 0.000004 2.07 0.00025
Genotype s 53 1 0.02™ 01" 011" 18.77" 0.00012"
Genotype*year Jl 5 1 0.77m™ 0.000003"™ 0.0002" 1.1 0.00004"
Water deficit stress *Genotype  _s5x 7 oS 25 3 0.36"™ 0.2™ 0.64™ 1.29m 0.00013™
Water deficit stress *Genotype*year Jlus syijue ol oS 55 3 1.18m™ 0.0000009"™ 0.0000018"™ 0.22 0.00013"
Foliar application of methanol *Genotype . sjsdsta ol Jgloms 2 0.29™ 0.000002" 0.00016" 052" 0.00013"
Foliar application of methanol * Genotype*year Jl.s . s5sd sk (3 Jslos 2 1.25m™ 0.0000004™ 0.0000013"™ 0.25m™ 0.00017"
- o A S e oo 2 6 1.10™ 01" 0.0000016™ 176" 0.0053"
Water deficit stress * Foliar application of methanol * Genotype
st it (G dobe vl o 20 6 0.63™ 0.000002" 0.0000017" 136" 0.00022"
Water deficit stress * Foliar application of methanol * Genotype*year
Error Js” sl 48 1.93 0.000003 0.0000036 1.86 0.00023
cv - 2.18 2.58 0.55 1.10 2.95

#* NS

.Lp).s\,0JL«::-\Cbaﬁjlsu;éujjlssw,:’acwq%;g**, ¢
ns, * and ** respectively in the nonsignificant and significant sense at the 5% and 1% probability levels, respectively.
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Table 2. Interaction of drought stress and methanol spraying on ion leakage, leaf soluble
carbohydrates and carotenoids

‘ gl Slyday S " <
e 2 T Ol _ LS55,
TS i Jsbe 3l J s . Sy J sl -
< o Foliar anplication Rate of ion Carotenoids
Water deficit stress p pp;] : leakage Soluble leaf (mg*g
of methano (umho/cm)  carbohydrates FW)
(umol.g* FW)
Control asLs 42.2 a 35i 0.11k
Tl dsys YO Loy 1+ 107
o oE T e 38.8b 36.5h 0.117 ]
25% water by volume
requirement v.207/
o e 356 ¢ 30.8 f 0.124 i
by volume
dali .
34.1d 38.4¢ 0.124 i
Control
&T‘}L:.;MJJG' L;"-’."M‘)J\'
33d 40.3f 0.132h
50%water 10 /by volume
requirement
Wl Sy A\
3l4e 424 ¢e 0.142 g
20 /by volume
dali
28.2 f 44.4d 0.153f
Control
! o0 S 27.3 44.6 d 0.162
75%water 10 /by ¢ =9 ' oee
requirement
Wl Loy Y
25.3 gh 459 ¢ 0.166d
20 /by volume
Jals
24.3 h 46.6 ¢ 0.175¢
Control
ol S o et 232h 49 0.182 b
100%water 10 7by volume ' '
requirement
Wl Loy Y
23.3h 50.8a 0.187 a
20 /by volume
LSD o,LT s 1.197 1.198 0.0019

0\
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Table 3. Interaction of drought stress and foliar application of methanol and genotype on chlorophyll

Sl gl
- o . a ”‘
05 o N Chl J"’f”
Water deficit stress Foliar Genotype oropnyt'a
application of (mg*g*FW)
methanol
dals 1057 0.1500
Control Mashhad 0.144 p
d"' 5L Ao ,s YO o= Aoy Vo 1057 0.153 n
25%waterrequirement 10 by volume Mashhad 0.1450 0
20 /by volume Mashhad 0.155Im
dals 1057 0.158 1
Control Mashhad 0.154 mn
@T)lﬁ" BWREN WM))M 1057 0.162 k
50%water 10 /by volume Mashhad 0.1571
requirement e Ay T 1057 0.1728 hi
20 /by volume Mashhad 0.166 j
dals 1057 0.182d
Control MaShhad 0.167 J
75%water 10 /by volume Mashhad 01711
requirement e s T 1057 0.182 d
20 /by volume Mashhad 0.172i
dals 1057 0.184c
Control Mashhad 0.176 fg
L;TJL:' Loys Ve o= Aoy Ve 1057 0.186 b
100%water 10 /by volume Mashhad 0.179e
requirement e o ¥ 1057 0191 a
20 /by volume Mashhad 0.185 bc
ol ,lia Isd 0.0024

oS o8 (P /00) b 5o 5 Sen (P /)
5 dske (Bl iSan s P/ ) G5 5 T
ss 0l gme U355, Ol 9y » (P<o/0d) (s
Chle oy iy sls 0L ke amlis @l () Jsi)

oY

Lw.;,;s”lr

S5 (P<r/0) b 31 a8 sls Olas il g 4 o ks
g?,._;_,.?jc(PS'/'\)J)J\:Aksigdjbuc(PS'/'\)&Trf
L;J\Q_J}laﬁ 9 ‘5:.‘- rf ‘J:...S u:.\.g.uhf G(Pé'/'\)
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55 805 s ol 4 e ) oS S lim 5 (OS]
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Ramandan and Omran, ) cuils Cgplie s opl

(2005

Aoy Vv gl Hled 1o V2OV Y 5 A5 ,8
Ol 2 S 5 (G 85308 208 e 1V ST 5L
YO T oS A5 S 5 dgdue o8 50 558 Ll
Jsder) 35 (5 05505 208 on /NN T 5L oy
5 S o o Kie aelin ol 4 4 L (F
2343 559,87 CBlE Ol e o 2y 5 J ke (23l s
Jsbe cemem Ao ;3 Yo ildgloe 1 Coa VrOV oY
Chl Ol oS 5 (5 053 p8 2 p S ke VD)
sl pde S0 Lo 5 dgda 035 53 55 AT s,8
o2 O Jsder) b otalie (5 035 .5 205 (e /1Y)
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Wigi gl CHlE g igi) 9 2T o S JSen p E J9or
Table 4. Interaction of water deficit stress and genotype on carotenoid concentration

&l S o 5 s 55,18
\Slélrz'g deficit Genotype E:rr?ggerlllg\ll?ls)
1057 0.1205556 e
2 Mashhad 0.1148333 f
1057 0.1463333 d
> Mashhad 0.1215556 e
1057 0.1721111b
E Mashhad 0.1498333 ¢
1057 0.1906111 a
100
Mashhad 0.1731111b
LSD o LT i 0.0019
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Table 5. Interaction of Methanol and Genotype Foliar Treatments on Carotenoid Concentration

Foliar application N Carotenoids (mg*g
of methanol Genotype 1IFW)
Jals 1057 0.1509583 ¢
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Table 6. Effect of genotype on leaf soluble carbohydrate content

Mashhad 1057
& slomn sla S pn sy S
Soluble leaf carbohydrates (umol.g* 42.40 b 43.194 a
FW)
oyleT ldds
o 0.000623
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Table 7. Effect of year on leaf soluble carbohydrate content
Jsl Jl 033 Jl
First year Second year
S s Jsloen gla Syt sy S
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Table 8. Interaction of water deficit stress and foliar application of methanol and genotype on proline concentration

and proline
- - Jdsbe 5L J .
gsf‘vsgu’ 7 FG‘;'. i 55 4;\:&:33,;
Water deficit appli((:)a':iagn of GeHotype Proline Seed
-1
stress methanol (umol g*FW)
als 1057 0.17 ab
GT )L:; Lo ys Y0 o= o) \e 1057 0.12 cd
25%water 10 /by volume Mashhad 0.15b
requirement e s ¥+ 1057 0.13¢
20 /by volume Mashhad 0.13¢
dals 1057 0.12 cd
Control Mashhad 0.13¢c
LT3 PSSR 1057 0.12cd
50%water 10 /by volume Mashhad 0.12 cd
requirement PESRWNY 1057 0.09 ef
20 7by volume Mashhad 0.09 ef
dals 1057 0.09
Control Mashhad 0.11 de
\e
T 5L sV o )3 1057 0.095 efg
750%water 10 7by volume Mashhad 0.078 g
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U’.:T)'L:a Loy Voo GWM): \e 1057 0.092 fg
100%water 10 /by volume Mashhad 0.095 efg
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20 /by volume Mashhad 0.082 fg
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Abstract
The aim of this study id analysis the effect of methanol foliar application on the

physiological traits of beans (Vigna unguiculata L.) genotype under water deficit stress as a
split plot design was conducted in a randomized complete block design in Safiabad Dezful
Agricultural Research and Natural Resources and Training Center in 2018 and 2019 years.
Water deficit stress was the main plots include four levels (25, 50, 75 and 100% of plant water
requirement) and combined foliar application of methanol including 3 levels (control, 10 and
20%) and genotype treatment including two cultivars omidbakhsh 1057 And Mashhad was in
sub-plots. The results showed that the interaction of water deficit stress and foliar application
of methanol on ion leakage, chlorophyll a, carotenoids, leaf soluble carbohydrates and proline
grains was significant at the 1% probability level. The lowest amount of ionic leakage observed
under the interaction of 100% water deficit stress and 10% foliar aplication of methanol (25/23
umos/cm) and the highest amount of ion leakage under the interaction of 25% water deficit
stress and the without foliar application of methanol (control) (42.25 pmos/cm). The highest
amount of chlorophyll a was observed in line 1057 under the 100% water deficit stress and 20%
foliar application of methanol (0.19 umol.g™ FW). The highest concentration of carotenoids in
line 1057 under the treatment of 100% water deficit stress (0.19 pmol.g™* FW) and the highest
amount of soluble carbohydrates under the treatment of 100% water deficit stress and 20%
foliar application of methanol (50.83 umol.g® FW) was observed. Also, according to the
research findings the lowest amount of proline observed in Mashhad cultivar under 75% water
deficit stress of water requirement and 10% foliar application of mrthanol (0.78 pmol glFW)
and the highest amount of proline grain observed in Mashhad cultivar under water deficit stress
25% of water requirement and without foliar application of methanol (control) (0.178 umol g
IFW).

Keywords: Carotenoids, Chlorophyll, Foliar Application of Methanol, lon Leakage, Proline,
Water Deficit Stress.
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