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Table 1- Physical and chemical characteristics of the soil (0-30 cm)
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Texture TN (%) O.C (%) pH K (ppm) P (ppm) EC (ds.m™)
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Table 2- Analyses of variance (ANOVA) of some growth characteristics of cowpea under
foliar application of micronutrient and drought stress

N2 JOUEL I ol ax o S e asls Sy olaas S SS9
S.0.V DF Leaf area index  Number of leaf  Dry weight of leaf
= . .
. * . 2 0.67 348.4ns 1398.7
Replication
S 2 10.86™ 3202.7" 14497.3"
Water stress
s
as 4 0.07 298.4 167.8
Error a
(sShdste 3 1.78 363.4 1675.7
Foliar application
sl X s .
sl 9 6 0.08 12.8" 117.6™
Stress x Foliar
las
b s 18 0.02 19.9 191.1
Errorb
3 SOOI
T e 4.69 8.76 8.64
CV (%)

Aoy Sy g i Jleixl sl 50 lo gixe B g lo e BT 0525 pas (o iy s g 5 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 3- Effects of foliar application and drought stress on growth characteristics of cowpea

o Los S g a3l Sy olass Sy SS G
Treatments Leaf area index ~ Number of leaf Dry weight of leaf (g/m?
Water stress

oS e 4.11a 66.3a 193a
Control
T e 2 5 3.21b 53b 163.5b

Flowering stage
2O Al oy S

. 2.21c 33.8¢ 123.7¢c
Podding stage
ol Jalxo
Foliar application
WA
sl pae 2.6d 43.7¢ 143.5¢
Control
95 Hhslre 3.14c 49.4b 158.7b
Zn
Sal sl
o8 sgé.daim 3.31b 51.8b 161.2b
ol ol
SRl Bhdsloee 3.67a 59.1a 176.8a
Zn+Fe
DS oy gy Jliol mhe j0 LD fgejl ol caiiloo Site By gl g o 50 &5 oloenSike
Al gl sixe

Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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Table 4- Interaction effects of water stress and foliar application of Fe and Zn on leaft area
index of cowpea

oS ok sl Sr b 2l
Levels of water stress Foliar application Leaf area index
L:J
- 3.6c
Control
S 4.04b
S5 pae Zn
Control ool 4.18b
Fe '
L55)+Q"°-‘ 4.64a
Fe+Zn
el 2.82¢
Control
) ¢ 3.16d
k>.co.\.lf Zn
Flowering o) 3284
Fe
(55)+O‘2’" 3 570
Fe+Zn '
- 1.37g
Control
o 9 2.22f
RO Zn
Podding Ry 2 47f
Fe '
65)+O’°-‘ 2.8e
Fe+Zn
BB woys mn Jlim! mhaw ;0 LSD ge3] Golly aiiibice S i By Gl gtw ,o 30 a5 SlaSile
W5l gl pae

Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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gy ol par il 0 Sloc 10 05 b oy,
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Table 5- Analyses of variance (ANOVA) of some growth characteristics of cowpea under foliar
application of micronutrient and drought stress

o - Bl Sas oy Sl 5l B sl gla kol Bl (55, 30,8 slaws
[GHUUET I JE0S ooyl az o

SOV DE Dry weight Helght of flrst pod Number c_)f nodules on
of stem insertion main stem
Sk 2 11003™ 585.3" 275"
Replication
S 2 21839.1" 888.7" 1265™
Water stress
a sl 4 34.12 63.61 0.16
Error a
(st 3 2032.2™ 818.7" 5.07"
Foliar application
sl x 2 6 278.1" 30.7" 0.102"
Stress x Foliar
b stis 18 104.3 50.6 0.45
Error b
el 455 14.03 7.09
CV (%)

B, S g iy Jliol sk )0 s pxe BB ¢ jlo cie M| 0525 pas o 4y i g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.

b 5 (S s (ol Sl ks las besls (il g 4o gl a8l Sls 59
039 9oy iy Jleml gl o Lol blis il 5 woys S Jlool o 53 B paneS pobis
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pae) bl an Cuwd 0o 3 YO 9 V0 VA i edy o ey a8l SCis 5 ialidl cely
5l Jslome e e 53 e 55 0,5 VFV lsaaty 4Bl (S5 (55 a ok (3l Jslone
Lejlas plow L (gl smmo ST a5 050 )5 cvwlice 20 al> 1o 0 il g B paneS olic

asls
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Table 6- Effects of foliar application and drought stress on growth characteristics of cowpea

oo Wle Sas 55 Sb a5l B gl glis)) Lol Bl 59, 6,5 slaws
Treatments Dry welghtzof Hglght c_)f first pod Number c_Jf nodules on
stem (g/m°) insertion (cm) main stem
Water stress
I pae 268.5 60a 13.2a
Control
Bl el e 2 25 221.7b 49.1b 7.6b

Flowering stage

(B el 3 2 183.3¢ 43¢ 7.5b
Podding stage

b dglme
Foliar application
sl pos 200.6¢ 39.7¢ 8.6c
Control
sl
$9) Hhgle 225h 47.5b 9.2bc
Zn
Sal sl
ool SAb sl 228.3b 53.1b 9.6b
Fe
Sal sl
soronl G dslxe 244.3a 62.4a 10.4a
Zn+Fe
B aos g Joiol gho 15 LSD pgal Gululy iibice S pnie Sy s o5 2 0 & lageSilee
S5l gl pme

Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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Table 7- Iteraction effects of water stress and foliar application of Fe and Zn on dry weight

of stem of cowpea

O sl

Levels of water stress

bl
Foliar application

Bl S22 (5
Dry weight of stem (g/m?)

Control

o5
Flowering

spaddle
Podding

Control

S
Zn

ey

Fe
S5 0R]
Fe+Zn

Control

S
Zn

ool
Fe
65)*&‘2’"
Fe+Zn

Control
S9)
Zn
ool
Fe

d?ﬁo—“’-‘

Fe+Zn

246.3c
266.7b
268.4b

292.7a

208.4def
220.9d
217.1de

240.5c

147h
187.4g
199.3fg

199.6efg

B soys iy Jlis! mhw 10 LSD g0l wloly waiiibice S e By shls (gim 2 50 a5 oo Sl

W5l gl pae

Means in each column fallowed by similar letters are not significantly different at the % 5 probability

level (LSD Test).
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Jalil ) 55 0,Lisl azadl Jsb o, 2alS 5 iz @ bl 5l sl Cosgame cleds o138 olge
89y yais jy-a> 0 4S5 el sais 5,155 (Shesh Bahre and Movahedi Dehnavi, 2012
Ciali8l oy o ks cplpulo (Cakmak, 2008) wib o (2ol ST alox 5l bayge,s0 b
St 03 Olimen Soaled 0 9 00t azails wd; Gl el YU (5, Olime b olyad 55 S
.Jalil Shesh Bahre and Movahedi Dehnavi, 2012) il zol33l a>asle

b Jsl=e «Said Al-Ahl and Mahmoud, 2010) 55 5 Ja¥l awxw 5,155 elol s
obS aBlu 5 S p SS9 5 09 GRIBl s soed Sl bl cage 5)9d 5 Ll o 59,
Vel assls )15 (Mohammadi Alborzi et al., 2012) o, Sen 5 5,0 owme 00,5
S2yd Ve e g LS 53 )5Sl OYVIVY (et 8le SCid ()9 (n yiien Cugb) 455 wo)s
g0 bl 1) (gundl oS 50 (LS o 0 kS V- /AF0) dBles SiS (59 (n fteS eagh 4SS
Jbn )le azadls Sz 59 20,5 oL (Yazdani Biuki et al., 2010) ., Sen 5 Sow Sloy
A5 SlaisTa b 0 5 foiine ysbar il b T il g I (SiS 5 5l
039 oealS ol s el S o o,0 0 sl ol jlag b anlin 10 mhaw fed ) ol o0l
——S 5 (Zireh Zadeh et al., 2010) ;,—ioql Lol o Sis jias bl o 0 adle, Sis
Lawloals s 155 5.5 (Taheri Asghari, 2010)
5lSe el 8 30 (S e o 31 U eyl 6l ) 1S b 31 IS (ol L4
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5 B0l (Jlie jobar Cuwl o (5,5 (555 5 oo polie b (L5L Jslme cote Sl ST 55 Koo
gl o8 als slows o i a8 ssls bl (Yadegari and Ghorbani, 2012) b 3
e @ bgrpe (FIA) Glien (2265 5 550 30 ¥ (555 5 0ol Gibdslne 4 barpe (V41Y) 2L
Sy 0 eSS ks o ws S 55 (Moghadam et al., 2016) )l See 5 poie .09 salis
508l ioli8l bl g0 wals lalS 4 Cas wade plbu, (sl sleasls slass ol CUS el
Sl Gl seld ay Cod Ol ol o8 Glaasli sl (55, S 05 L 6,508 (ow) 0
Noges b3S (Tarraf et al., 1994) |, e 5 3, (Said Al-Ahl and Mahmoud, 2010)
2 szl slass gl e 5 Sude 36 G)bey) (290 oLS S5y 2 Sy (SBhdgle &
e 9 23 oe il 1) olS (g3iugid Cullad g 89 IS Gl (59, paie Bras ol olS
(Pirzad et al., 2013) 545 0 o5 5,Slos 5 5 casls 2olj8l g olS iligy dmwgs
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Table 8- Analyses of variance (ANOVA) of some growth characteristics and yield of cowpea
under foliar application of micronutrient and drought stress

Ol i o sl a0 N :c)s fsc)s DL; Q‘J—T | a8l ,had als o Slos
S.0V DF umber of secondary latera Stem diameter Grain yield

branches
S * ke
o 2 14.08 3.2" 1087474.1
Replication
G A 2 805" 131" 2240228.7"
Water stress
A sl 4 1.04 0.53 3844.27
Error a
Wi ke ok ok
(st 3 17.3 2.55 310448.8
Foliar application
sl x 2 6 0.806 0.11" 29900.3
Stress x foliar
b sls
< 18 0.24 0.08 10564.54
Error b
Sl a2 464 258 458
CV (%)

Aoy Sy gy Jiol malaw jo ls pae BT g o e OS] D929 pie o Sy sk g 3 NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent
probability, respectively.
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Table 9- Effects of foliar application and drought stress on growth characteristics and yield of

cowpea
bl sc)ssc)sbbal.\,u 4§L4)Ja§ a\jlaélSLq.c
- Number of secondary lateral Stem diameter Grain yield
Treatments
branches (mm) (kg/ha)
Water stress
o e 13.4a 12.2a 2693.8a
Control
oF al> a e
B e 2 B 10b 11b 2212.1b
Flowering stage
Al oy 1S
Bl 8.3c 10.1c 1831.6¢
Podding stage
ol Jalxo
Foliar
50
hdylne poe 8.6d 10.5¢ 2001.7¢
Control
55 GZ“‘;J’l’“’ 10.5¢ 1154 2234.7b
o G‘F”:J’l’“ 11.2b 11b 2298.6b
yoal s
S 11.8a 11.6a 2448.3a
Zn+Fe
Sl BN asye iy Jlel mhaw ;0 LSD 5031 lusl s il so S jidie By shls (gt j2 0 a5 la Sl

IRVARY
Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).
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Table 10- Interaction effects of water stress and foliar application of Fe and Zn on number
of secondary-lateral branches of cowpea

oS sl b Jslre =5 =Rl sl
Levels of water stress Foliar application Number of secondary-lateral branches
wals 11.3d
Control
S9) 13¢c
Control ool 14b
Fe
ool 15.3a
Fe+Zn
el 8.6n
Control
) S9) 10fg
souls Zn
Flowering o2 10.36f
Fe
L55)+Q"°-‘ 11de
Fe+Zn
2l i
Control
S99 8.6h
SRl Zn
Podding ool 9.3gh
Fe '
69)’*’&“" 93gh
Fe+Zn
B soys iy Jlis! mhw 10 LSD g0l wloly waiiibise S e By shls (gim 2 50 a5 olarSile
Wl gl sixe

Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (LSD Test).

) s e ysbar S1aS a5 Jlesl wls i aools il s 4526 guls o) a8l yhad
a8l ;a8 lie o S g o yinien (A Jgaz) ols 8 15T o | asle ad (asye S o]
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a8l , s o s (Khalili Mahale and Roshdi, 2008) s, g adse L5 0ux8,5 18
Laly o5 oS )5S (i 50 ity e 4 S 52) (595 9 o0l 055 L (il Jelome 51 1) )8
33 65— Slopiaapgid o Sloc g fiwgtd (0 algi o (§9) Smie B g Sladw
oL g ol (Kasrayi, 1993) aib j5—o adle jhaé L3 5l os, slaasls ol 8l
33,8 b (o il O/F) ygms oLS a8l Hhad oy iy oS iosls 3155 (Pirzad et al., 2013)
A8 89y il o e S ee Vot o)l iz el Cessay lie po b B2 L (65 (L sl
(Nahed and Balbaa, 2007) sls 153l 1, o] 5 sspe 9yl obS a3l
a5 8l Jy e 5 (St 5 Sl dnosls by 4 s b s sl 3 yShos
Lo ls 3 Shas oy gty Jlatol gl 5 (3l Jglowe 5 G255 lie il 5 oo 5 Jloz!
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