[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

WAY Sl / (2 5 Coad ojlad [ oaidos J/ S 45 ol P a5 (55,0WS 055 5 p ke alows

b i sl g 3 Shes p T 5 o 2 31

Ol den s 15 e 2l 08 0 gl S sl il

\ Y . Z.
vl TR o PER S PR

(vav/exlev sy st 1Y ae/Vofodic sl s 5 k)

o ALS>

oBiils aslyE s 5 53 d pazee ol (Vigna sinensis) s oir o) A, s Jol o SUT 5 o 55 31 gy ) shiteny
bl bends ‘::L;r.«lj o ‘;Zl.l‘..« as 50 93 53 Selar ol glas sl B 5o oy sl byl O s n (Olgkel e
ls <3S 30) gl Al e ol ad Al el s (LT 5L UVO eb) el 25 5 (T 5l Yo eeb) L T s Jels
e 53 oy i g ) ol plad 5 (Sudla p B A0S ) p g dlm jo (2 EME B 2 IS 5) s Al o (23 S G
S 5ls QLS gl cudls s 5oy IS anw basy e 93 53 A5 0593 pul e 53 (2l S5 g Dopen er ald jles S 2SI SS
AUl 5 0kt Bl 48550 53 4 313 DL gl ol A ke 3 g0 5 0S5 A )s 535 Solsme ST T
Loy 5 JoolS Ol Coma Y i 55 (lsme ssba ol A5 ol s Ol e o (55 1Y e 3 (s5l3 e
S ddy CL’ @ axg bl esls 2ul380 1, Thripstabaci Lind cores g 031y falS ) § g Ol ‘.DM— s E. decipiens S 2w
3 oS aS uBl e Ad il a3 a2 Jlesl (ol 5 Jlesl S g (5o, PY) 485 Jsl 093 O30 SV 5b 5 ookl
s Shes o g At 4l g0 r..f.:;-l.y‘,) Sl 55 Ol 58S L Ol 9laS a5 abls sl s, 65 5 (6 RS Cavlas

58 Jlasl (2308 51 S5 6) A, dol ) 53 23 @l S AS s gd e ol L) gl

Sl i L) (BT 5 a5 LS slae3ly

Olgiol s o8l ((63,5LaS 0 aKails ol wdige 03,5 1)
QL@.M\ L;Zx,...p eK..i.}‘: ad)’)juls o.,\.i.i.;‘; ‘u‘i‘;'f—’ ekﬁf ojjf Y
koupai @cc.iut.ac.ir | S5 55 oy (L3S J s ¥

\OV


mailto:koupai@cc.iut.ac.ir
https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

\yvay OMU/‘.};&}MUM/FAW JL»/&S\’}UT C_,l.b ‘gf":.‘k G\.‘.ﬂ}dj)‘gus o_,.d}c_,l&‘d;u

oS s 53 BLS O alien b ) oS L35 0550
(V)3 52 anl lae s Shas 5 05,5 b AL

> Shas o b S5 30 (V) i LSS 5 2l
5 g e LolS T 25 e 5 s i L)
O eSSl 8 e 5 3 Shes el
O S s aS s DL il s S s L Zasb
Sl BN 035 5 (AN (a3 S e 2 25k
Lasles 05 L doled 2 IOY0 Ol e 4 asls 035 L2alS
b S ol edea 1 0 e 5o ol s
sl o L) &y SAS 5 5 OAd S S

Sl 3 o jtes b ol 36 (VF) 0LKes 5 smasiuls
o Lo s e Lo s 5 Shas 5 005 650 2
L 5 S8 L sl WIS (slacS sk B s 1 L
SLst s BB OT doys Voo A0 Fo o mn ¥
Losd 5 e L) 3 Shee cinls 13 anllae 5550 (bl 51 dny
OALS Aoy Fe L Yo e 55 (63l Ol 4 U ot
s i L oS s S 0L (YY) 0L 5 S il
S 53 Gl Ul (S sl oS S
Joosi U5 Cpizman ol (plisjls ib glaSH 53 055
Sl OLaLS 5 e Ao b slian al il 25 s e
OLis LS 1y s a8 358 Ol (8) st 350 o andlS
Sa e b i Lo olS sl S oS das s
L oy osba b 52 S OF il il o ol
Jlasl Gl LaS 1 s fowily S2alS b o L2alS Olej
2y Lo aan s S s 5 bl & 25
O S ol sk anns 4 Cod S
Sl tlaeslSe (14) JLa 5 S 5 ams e 0L 2t
sl sl bk et g 53 Ol (S
b e Bl 25 b s aady ) Ges 5 oS1 5 (L
i e S 55 Of G oS sl (o
by S Sl ol s o3l Bl e 2alS Ll e il

255 Sl el

PRV
o=l 3 il 5,8 OLaLS Ay e ales s O
5 b Sl oS 3sdoe Jolo S Ol 03 SSL ) 50
S35 =l o BTN Y F) s e Slesian ol S
350 sk 2l Gladle s oS cl e IS0 G OlaLS
Sl ety L o sd e sl o 25l 8 815w s
ot doelse (YY) b el (g s gl led 5 S
U5 s b5 Sl g0 (S50 slatnl s 5 &S
Sl (s 5 bt (S5 058 A & |y a0
L5 R e (S I (S st e Sl s S
O35 e bt LA 5T 5l 5 meablin Ols 5 5L O
S adosl p o a2 3T (K Sl s S5
055 03 bt 5 (b Gla i adS s e ) (g5 s
Sl i OF Jolie 55 48 1,8 o 513 g b la i
A1 s sl 5 DU (LTS s (ulsy Al aeus
Aol e Ly St a5 e 5UAS e 1 elS e 30
5345 35 g MBI asss 4 T a8 L olS s O s
T SVsb sl ks ol el S 1 g g O
Jsbw olal 2alS xS 555 0 olS o510 2alS x5
=l R A el oS I 0l S S ele o S
ol s edle sop e olS Sl a3 e T
()l s a6 Kos ol se

03,31 Jesams ) g 55l S bl o5
DAl Lol an oS ol O 35008 Loyl 3 ot Y s
B Blea (olleS sl 5l ol Gua sl o J geae
A3kl Sl Ul 1l G b 5l e ool 5 l8 Ol
L 233h Oy 5eS &S ol glagolel Gl 5 ous
L o3 3dme Ol mbio ol a ol asitie ailir )15
(ol o 5l) o G ae Sl sl YU OF (slawy 3
(V)35 dalsst 2aS (Jgams STus 1) 5 I s

S Sl e L35 L Al Y2 Sl L e L

Md}jbéuw‘oﬁkﬁ)‘;)j)\r° Ud\° QT.«L:J‘) 09>

\OA


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

b iz sl s Shas  SUT 5 T 25 S

s Ay i ol e s T i ol 55 4 s oS
GolloS sl 5 o s o3 S b 5l & sli
35008 S LS U b o 1) Glosns Jul 2 5 ol il Sl
Ao S pl5 b Shassy ol Ghol Bia i weds o5
it SLa S adlie G5 () o gla i

il G i Lo Ses  (S22)

LIPS
s e 0 \WAY Ul 0kl 5 Sle 5o ol s o ioles]
e ze SLa Sl pladl Olghol s oS8 Slidos
92 u;)%)bdg_,_‘;ﬁ u_:‘d.oc.l.& 6)‘JJJ4J)~ 4"‘)”'
Yo MU°M'—'WLL'—H)°MWLL’—V—“W)MM
3Bl 5l Wges s o L5 cdd (gols el sed (5 2 e
dc.x_ﬂde sy 585 S il ey il SO
LrLL{":'—?Lﬁ”)j)‘ gL.JlSd‘f.sL.w‘ ol eJ)_}T\J)Jz-)J
S o S0f :l,\zjgcsza\’x\/() S S 55 g 4l
oy laas g Aol 5 e off oa 5l e 3 byl Aol
lacs S ol ol oslazul 3y e Ble YO S glacis,
plosl als = Y¥ @)uﬁ;ﬁd\jﬁj\rn% dols Lol

el osp s, Y oo S aas s S

ol L33 e

I b Cmsb s s Ol L33 e 1 Ul o8
Csby el B ,n 5 e el pss LS s o
NGOV PP CIURY VIR IS PP PSS Ve

RAW= (MAD)x(D)x(FC - PWP) []
Jyo sl e sk, = RAW

Sms adis SIlu> = MAD

“i) S5 Gee =D

el b s s e, =FC

S35 s s Sk cusb, = PWP

V04

LS O ol Csl s ol s elS 0 S el (C
Db St 0As S S s 4 e g SISO
I L plapa sl i 45 adls Ol e Ol K5 oyl
Il 5 S5 b sjla i abas (2 I b s olS i
s S e b sk, 15 s 8 dils 0L (V9)
byl b e s Ao YA S FY L 5w baodle Ous
Aas ol s Slee odd J xS

b i sl oS s S 0l (V7) OLSes 5 s
s e Sl A e s (SUS S Ca
N ool Gl i L sla iy als 25 05 OalS
el Lyl e Sl e Al e s (KU S
Jrle 53 (N) Jls idms s 55 e 5 0l I
53 SE e S S (A i Lo olS LA
Lsh 45 5,5 sdalln 50l 13 anlllas 5 50 (glasy o 4l 1
Ll s oo 030 5 e ol &S Qe A5 s b iy
(o) ool 5 S5 5015 bl Dlwd il oy S5l OLSS
atae byl 5 e bt L (B S A5 S Ol
Sl ) U YA gLl a5 Al e iy oy 3L
Sy SL gl Y s ol ady; Ay iy s de
Sphe axlp (S b ot oS Gl Ll oS
Sl by p am 0l sl Ll o VL Y slaaldy
S Wy e Sl Ve SGhes

OLalS T 5L s Pt sl o St 6 35
Sz 5 0S5 36 Gla i S cotls W 5 e
o=l s el (Kee oS S 5 (65,58 DY e
Sl kS gl cabie sla Sty 5 T 3 g sa La i
So lr OLLS plas b 2 3 db o 1) LU w5 by e
e GRS Jlss L A Gouss b 5o bk
Dpame 15 5 05 53 Jolge ool IS 56 o8 5 ol o
3 6155 U S 2 J gems > Shas 28 Ol 5o
U 2l Ol 5l sline Wl e LT 25 5 T i e
Lol Ko s AL 5mn oy ymty ole 53l 51 a5l


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

\yvay OMU/W}MUM/VAW JL«/&S\’}UT (_,l.b ‘gf":.‘k cw}dj)}us o_,.d}c_,l&‘d;u

oy a by SE @ Jyux

aslizul LG O aslizal LG O PWP FC
. (G2 (s 2e) i o
e s < s
% %s %o %oy CL-S ol b
Yovy %A %y %o cL o ld Sl
0.0 0.0
«% -0.5 -0.5
3
T
3 1.0 ] -1.0
—_—
S 1.5 ] -1.5
N—r
MAY JUN JUL AUG SEP OCT
2.0 -2.0

120 150 180

210 240 270 300

(VA) w0553 dgb 5o Lo ol adyy Sl i N JSC3

QJMUTCLL?)‘W.Q&;&)‘JE(V) Ua_.:‘))b}e.lxj

sty bl O Gas b e oS Ll O S 51 el

‘0
Wt- wWd,

qm:W rb [Y]
o D oty S sl usb ) ds s =0
G ged 5 053 TWE
St & g5 S 055 =Wd
Sk 8L JSs =pb

d=ppx(OmxD [v]

o S o =D

D Ges 3 Skt 3 g g0 O gwol=d

dg=dn/Ea [¥]
(M) LT @l Gee = dg

(M) L7 palls Ges =dn

A e g 3 ab g se dsa 51 b i L) MAD
i L) Gl iy Goe 5.(19) ol el sy o/0
PWP 5 FC.(\Y) el ol 218 WV G o/ o L
PWPFC .l sl cmwsas o8l s G ol o
I 3 e aiyy Gos s dites _ml JlAie MAD
b oo Lol Ol am by ) SOl o
Wl ad e a5 Sl a5 L ASL e Al Ol o
A a8 b 3 e aly ) s
13 i god 430 S 51kl a5l S e s
45303 053 SLS ol sl T sy OF ) osboy B o
$gas Sl Y s 0 s o S Ciilanl sb e S
OT O 3l a5 a8 S 513 51,8 sl a3 VO 3 04l J1s
3 s calaal KL O35 Olssan s o2 S s el 1)

Ca—vlb@él;-‘\.;jj‘ CA}L) MJJY ‘\LJ‘)J‘ néwﬂ:‘bmﬂ


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

b iz sl s Shas  SUT 5 T 25 S

UYx (eren)} A +yx (V+ o/Ff x Uy)} V]
(MMVday) « o oS & 25 5 s = ET.
(Mi/m'xday) sl id s gl 53 el (26 =RN
(€) ceos o 3l s 20 ¥ il 53 [3m slos Jaww g =T
(MVs) St mlawe 51 (52 ¥ glisyl 55 5k e e U,
(KPa) (s 2 ¥ gLl 53 sl SLAS 3 5eS =66y
(KPalC) Sl jLis o o TA
(KPaC) 5bs o st =y
(Mj/m'xday) Sl |15 4 L S ,Lis =G

3 el Dlloms ly S35 5 055 LSy 4 a5 L

o g GSUSS Sl 5l ess el cts Lo
O R U B SN F S0 R P B DY SN
= ey s G 5 el e sl (FAO) Sl
ol 03 503 45151 1, Cropwat Ol e C (gl 531 ¢ Cuile
T N g B [ B e S L P PR g e
ol am s Sl (Ol s Plus asle Sledl
03 el 33k o Bl Slele (S s Susb
SLadlo slies S 8 oS 550 5k Jle Cilisee glacks
P83 Ml 1 S sl xiy szl 5 5e L]
A ag adlae Jlsze bl Jlo 10 Sledbl L S e sl
5wl 5l il slaske gy LMl ol Sl
deas o SV sd O soa | obe a4 by 0 ETg asl
03 5as o Ko alS 5 1 sl sty BT, olis
AT sty b ot L 4 by ET G

ET=KxET-p [A]
0555 Jyb 53 Of Sldie 5 es50 Cub Jldie S alS oo
Aile alss 4 (Saes AL g5 S e i ol A2,

ar i Lagls Jous lsn 5 T lal S 5 ddy d e lS 4
53 5 Aol Sy Cropwat 33l 5 51K slie Jelye cnl &

JEE RSP YIS U3 SV [P By FUNICHW PR PR JS PRE
J).\I:L;a oalaial

&kl o595 = RAW/E [a]

V2

ol 5,8 sbwsl, = Ea
S hee Ly i Ba a5 s g S S o S 0r
R

a3l 3 aS 3y e plnl e L olSST (5L
s omle A o laddn ) wan s Ges o S S OO
o Ol S )50 53 358 eSS U 53 LG
baaiyy st Of Gl oy 555 dlol St o ol
A e S S Sl Bl e il of clale
3 8kee S5l (S i S Wy SR elS Jes
Loais Jl 5o el andlil Sl p3Y Jpae
Sl p o3 by s 3 pind bl O abwse

A3 gt Gl Ges alue s el 23Y (LT

(V)35 a S
M el 5 Dot 2550 A 53 g ]
L F=ECi/(d0xECe — ECi) ]

sirbol ez LF

Gl ol KUl colus= EC

Sk Ll oslas Sl culas = ECe

st oY o e oKalesl 3 ECH O js oS
SECe 5 ool s ot Lo (ol 6 i s
o8 SSLF L b o 5(0) ol sy sy o J st
IS ailoen 5 g b 5 lel sl 5L 3s5e O
di=dg/(\-LF) []

L
il e oS T 5L e (ol e sla el 1 S
L olel glaasl 5 015 o 45 ol el ol o 5l e
30 S O 5 e 3 5ed 00l e (S50 02
53 FereY @l 4 Cad L (85 5 ) 2l 5L e
O gline glae Bl L Olgr Cilisne BLE 55 oSl o33
e Sl iy s Laedlil aes (gl s S A lia
(Vo) Cl o g 55

ET. ={ /¥ o AxAx (RN-G)+ yx [AQ o /(T+YVY)]x


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

\yvay OMU/W}MUL«J/VAW JL«/J\»}UT (_,l.b ‘gf":.‘k cw}dj)}us o_,.d}c_,l&‘d;u

Cropwat i 33! 65 s 9 ETO dnuslons .Y J 5>

)SI JLI gy )j-l)@“f‘ :‘.:JA o

E ey NGNS ENSCE SF UL RN t¥ N I OUTE ole

vivo  ofvy  viey alsy A aylyy o Wy

Ao visv sINY  ofsa Yoy

ETo(mm/d)

Cropwat ,i 3! ¢5 oo g4 K Sioled ¥ g

J\.i')kl?f J\..i')djlil?f

Ay p s al> A5 p g al e

K of¥

VAT o/¥0

Sl 53 ¥ el 4 a8 55 05518 (ol pU L s
— o sls s YO @)U SERXE u_.::l_iv_.ﬂ A esle ]
23 s dlm e il 5 Ol 3 (ol pU L ey o IS
el sl 5o Y ol b 05k e b s et VY =00
0 LS ol S 95 @ ST Sols i ges 3 S
O Sheslinul Ly e 5 S 8 53 b il 45
Gy P B0 Ly e gloSu oS a0 g8k )y
s S lens DB SIAR 5 plonil S 5 5
LOe 5 Los o8 5 s ol jge VA sl 5o s
S G b s DS e e S Sl S
Dlas 53 Lasle 5 LaS o Lols lsn s, lapl
W3 gy el oy I3 Laaidle 5 L) 45 w0 S ool
2 sladsad Lol Bl Jsb 5 S sl s cils 5
by Laadged ;5 0550t ol e s 0 50 (S
St 055 S8l Sl dd S eIl Jlams (5515
055 (g plisl glaal god calls o oo ) slapll]
L s i s VO-Ae ol a3 5 23 S 13 Ol
St 5l e 35 S SalS el FA Sode 4 W & o
S O Iadoes L sos 0D
i Ll O e e Gee 3o 6 S5l
AS o g 03s,S 53 g edd 3,1 5 S oS L
3 3ms okemny Sl s 4 31,5 Bl Yoom0oo ol s U
plad Sl oy 5 ol Slrl 555 2 1y Wised i dd (55

&TJ\M.M}SL&@&J@JQJ:.Q\U)S)JJJJQM

oS s 0 S o)l sl s 2 VW dpe b s L
RAW 4. Jaiys ol 1 (olal Lss sl ely coils 55
RAW 5 0 o 0313 ;S (oLl 535 b 5 A oo o35 i
B3 Gl Glr s Jom ol e 4B S s U
s SRS ME 5 Sdas s s A S
oo SUVO Yoo v an ) ol o calsee sl
= ooy s 4 (G5 5 ) ETo aembe G b 51 2T 5L
Asy ade e ¥ s 5 (Cropwat issle 5 5l estinal L) o
o33 ade a as IS wils S 5l s, > 50) olS
IS LA o dl e RS G A8 s,
(oS s 6555 il s 3 Ay plgr o o 5 il 6
2 by S 35S Lol an Slid g 555 A dlons
oLS Sl el Vo aol w e Sle ¥ Ges 4 oL
wlie Aol L3 S 5 s adlae (655 s b
Ay ensn il oy Dlhed s 5 el S s slassS
eyslaS i adel Jld s s b S 4 S O e
5 Ay by e iy Jal Al e Ol e S 4 Al e 4
o e s bl 3 8 (s S Llsl) Ak, LY Al e
R
5 At B b 51 (S BT i Jlesl ) sl
aeslis LB 5 sdalie BT LT G ot b S5 e
g 4S5 At Sl S ialy e DL lania AL
Lol azia OF 53 ol 03 ped b ST @ a5 b o

sy, ¥ @)U)JJ)\ Ll}-ﬁ)so,\_.io:u.:_wlﬁ.,\_‘i

\#Y


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

b iz sl s Shas  SUT 5 T 25 S

S 5 Bl i e sl a8 Aas e OLE P Jpdr

ledls Jol Ble Jsb s (g5l e

fﬁslw
ailae a5 S ool uSlls 4 @L“JO)\‘JJAJ?,-):
S syboles conl a8 15 w5y e sba
(o) i Sl Cow A ey s ol S sd e 4l
o) dia.:,o)sr.aufﬁ;\.)ajﬁd)bwg_éwujj&ol{
Jsds dileds (psefe)) doss S gl 5o ¥ adie 55 0a
AU e i 055 5 ol A5 Oe 48 s e OLES F
)Jfﬁ:\.x_aj):ng\:@ydwljjﬂ@b‘&fdw
5=l o i Sttt (P ofe)) ao s G alan
S ieel (P ofo0)ds s oy Jlazl mhaw 53 OIS
Wl s S sl s o3 e SV

Ll (gols e D 5y Sl it b Lo
Gl S S U5 0 S palde @ bgs e Jolis 4oz
VO o) emdle (2 il S slis o 2t (23S S
Loy ol sl ol o g Ay Il ey s (o 5L
s Jals Eely goladdl il 15 080 e A i
sk Ay Jsl es50 pramen 5 Sl 0l (g %S S
A 5l aS i S e dsb 5, PV 5l oSl gl e
Ll @ ot s O e a5 3 g o
o s oSl 55 A e 5 055 Sbae s S92
3 S ol ol 5 4 bl ditean 5B S sl o5

MJ}‘ 69>

) S5 05
oo b S O3y el s w0 5 T sl s
WS ssbolen.cosl 4 S 13 )58 Iimes sbas adlaie
(o=l oo ol e g eysn s ol A5 o e 4D
03 e Loy S 055 50 ol e DS 5 sl
ot (P< °/°\)MJJ&‘C&~AJJY S N AR

\ PV

5s 53 5 eis S el Cewnay (K i S S
el o (6 803100 OT 035 5 035 5

of YL esliad JIAS sy 5l s 0 (6 Seslll gl
5 b e Sl dil e 5 Sl 1) S ge e S
b 8 doys A WLl O 4 50 b en
A (S el JIUS oKas

oxliil S g B 31 o Loss S esll glp
)uoj,uw(,ﬁaur sed= blo S S s al
&B)A))J}-QT@)M@\K&J&L&J}S&):
el esls Gl s 53 e g A LI (..SM.JSQUJ}..,:
oo 5 a3 S s ey DL o 0y V-“OT
aalsl Coln F i o pl gl as A planil oSas

NGRS

o g

] S ol ey 5 ol 55 Sl caddlas ) s
ek bl 5 el S adlaie 53 5 0l Jles!
s A e i Ly 4S5 S Clo s
Voadlaie 3 dd (58 o3Il sla bl SIS a4 by
53 oS 5o s (elin 3l o) ¥ ailaie (o3 5L o)
PtV INCINCIR PRSI RES JPRVSE R PR PR
sn i Lo SUT Cpmar 5 55 Sl A 0553
sl a3 S 18

ol il J b

i w;}@ﬂ;,;;@uum@ LS 0 5 FUlas
A3 53 Sl ime B 5y Sl (T i 56 o
E R U N I VU W P
Sl Ay 0,53 5 ol S5 O .l o (PSelo)) Ao s
Blw Jyb 3 gols ime s 55 0 Cely o ol i L3t
O blase el sds (P<elo))do s S T 0> bl
(P<oloN)do s o el 3 ol 225 36 i A 0555 5

NG P WA L;LA‘ a3l dj.k)} LS)‘:L;‘M dm‘)}f C,.PL'


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

\yvay OMU/W}MUL«J/VAW JL«/J\»}UT (_,l.b ‘gf":.‘k cw}dj)}us o_,.d}c_,l&‘d;u

&#)ﬂwﬂw &zgv.w&ﬁ).ﬁ uﬁ‘)j QL&-@ ur«ﬂ-l)‘j 4.1};;.3'.? dj.).?

Sl e S5k
Jué_)l
i Ao Bl Ao s Loy S O <y Bl Jsb 4 |
. Slas s
Lo als Gdae wf\}ff (Husa s J) ” ol 313! G
ald
ofY of oY ofov ofoo¥ £/ volAq ¥ BIRS
\IY ofoey™  ofys™ AL Yoo/ vova/yy \ S
ofor” ofoy ™ oy ofyy ™ YYeolsvT Yava/svT Al 0533
ofy\y " ofoy ™ y/¥y s ofooy™ YE/YA™S as/q ™ g 093 3 S
o\ of o) YIsA ofoo¥ INARTN ov/sy Y o
s 15 e TNS AL e Hls e L )5 0 Cla.ﬂ 3 Ak e s e Ao ys Cla.» g3 **
Sl e 5S0Le
o Aoy slge Ao s Lo b Sexoyy Spelds Bludsbh s R s
<l Gl game sy (O s ) ! @5
£l
of o ¥ of oy y/vv ofoos /oy Yv/55 ¥ S
VAR of o)™ v/PA™ o™ VedoNYT AaYANVYTT oS
ofye” of o)™ VAR ore™ OVAIVY™  Aev[ey ™ Al 0595
ofyy s ofoop™™ \TAR B ofoy ™ Vveyne v/o5 s v 085 45 S
AV of oY vivy ofoop 04/eY yelvs '3 o

W 13 e TNS AL o I3 ime L33 0 e 3 R W P PP W e 2 x

);J%uwfdupbﬁfoﬂ_}ﬁ\bj-u)dﬂ >

J)_.ZO_A odalin L;'TJHSJS\)JC,..A\ 63 4 L éjj:fﬂ\fﬂ

Sols e Sials s T s s Ly S 055 S
R RNV G PE s - pYRC
LS b Olpe S el Sl S e Ol ) s
53 el ol i g S aslie s bsled pla b sl
055 g oo 4axMe &S &S olen .l 0l 03,51 A J s
dslesss oo e i jlad 5 el Jles o L) S
Slacie o o (Wals a0 s Jgams 2alS 09/0) 0z,
Slaess o oMo s lasled o O 3l day 5 ol 03
Ot oty Jolos 3 53 LS S 5 A s 5 e

St O35 Bl ool ol s L) i (35 lkie

J:Au%fa) J._.:;) n)jbj_w\f»)J JiJ_.:JJMJJl_f}J

Ly o8 9 =) P O &S s e LIS P gl Lo
D35 53 Sl mme SN 35 el 25 U o
Aol sdd (P ofo)) so)s SGplan o Lo Si
cla 3 el i Al o Ay e 5 T 5 i
033 53 Solsmme M 55 el (P of00) o5
G A o3 5 ol 5 iz ol s Lo i
S el (P ofe0)as s o= oo 2 (sl o G
P dsdar 5l ol Lo Sl 055 5 ol e D
e B Gy Lol ok mle ple &S 550 e sdalia
Wledl (g )ls
R TE R P W SN TR AN PRSI
a8 15 s 30 b S 055 2 T Ml S

53 e ol i b e ) S 055 ST

\o¥


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

b iz sl s Shas  SUT 5 T 25 S

o dES Lf‘:"'f- (..w 3 IS %4 &2\.‘:‘ (..w aakaie 95 S ) d»ﬁ;‘-f,)‘,’ 4'1)"'? ;JJJ’

Sl 5k
s Ao NIRRT Aoy b S 035 S ol Gl Job a5y Q\j__v.ijc.:.a
&ls Qls s &l g (s s o) k! ol
ofo¥ ™S ofeccoooy™ ofyy s of¥y 7 Wyefan™T fva/yy T ) ailate
oNY ofooooooy™ \TAl ofo00 Y/ Yov/yy Al wilae s 1SS
ofaq™” of oY vloy™ ofye™ YAOYIVYTT FEATIY T \ S
oV ofooy™™ ofAY ™S ofrv™ AMVIEYTT sy ey A 0593
ofyY ™ of o\ ™ ofo¥ ™ ofooy ™ vrefas” vr/oa™ \ 5 x ikt
o[\ATS o M yIno™ ofoy " yvfey s AL Al 093 X LS
ofys s ofoy ofvy ™S ofoon™ Yy/ay e VoVAIYA™ Al o, 93xaikie
ofyvrs of o)™ YAy ™S ofoopy™ Aoy ™ VEAYOV ™S Al o) 93X 25X adlave
o\ ¥ of 0¥ \TAl ofo00 \EZAARY TA/AND Vo los

s 13 g NS L ASL e Sl pme Loy 0 dad); FAsb e s e oy ) dad); *x

Sl e 28l 1 U i L s Shee Of bl
w033 5 (A3 S Lanls) Oy 53 OF kb w35 ol
S 3 insm dalpt iy ol AL Lacide ous
oalS Eel Calims OLalS 55 o S5 G Sl
il Olss s ol G55 opl (B eksh Sl ed 4l 0
3 b G gl b e ) olS sl il

351 e Vo ol b Ll ot L olS

dl;&.;sjj’.\.p):
0 ¥) sldsr 53 5, doss Slaesls uilisls 43 e
b Sl S 558 o daxSe 45 sb0les L sl (55
Y e ) addkie 3 s e OS] Gy, Eel oS
S 10 S Olye (VY) IS 5 edV el aikes 55 S 5
o n S A3l e e Aoy Fo BYA Ghls b e
UYO:;»q\)&p)ﬂwﬁjsﬁwegw\go)w
L 2sd e stalin Vb s oS 4 S0kes 3531 o daoys YA
il QLS 3 (s s Sas Ll S5 51 sl
L e et L) 5 ol G 3 (¥l 55

V20

Sl Sheoul sl sdalice (dals & Cond J games
ez s sl b db sl eslanad ol L) cls
o5 Jlesl 5, #Y) Ay Jsl o)ss 035 SVsb 5 Sl aysa
FRTEPECEN FOR O PN TN S P PSPSpe,
s Sl plnil 51 e VAAY L 53 (10) ol sl
e w23 Sl B e s GRS sl 2158
e Sl Sl B 5 g Anails (gl (s IS
W ssam 15 dgamme EalS 50 Loy wls Jguams 2alS
53y gl U as 1S ad> e 51 g LT ™IS lails
5 o dles S 158 g ails a5l
i L) 4 005 S 0le VAAY s (19) 0l,LSen
G Gl el e 53 (KA 25 co gl
b i L Gla i il A5 G LS e
Ll o o e Gl e e o (S 5 Jol
mlegh das r (25 e 5 0t I oS
sl Ois SalS a8 il Olye VYWY Jle s (V) ol s e
Pl 0l g e Vel (Six Ll 55 g 5 S 4l
a0l e ps Ol b s s o3l Sas i b
53 (YY) OLen 5 i skl A3l o350 olS 3 3 g g 3

=5 Lobl BLSU ai s aS i ils Olye VAAY JL


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

\yvay OMU/W}MUM/VAW JL«/&S\’}UT (_,l.b ‘gf":.‘k cw}dj)}us o_,.d}c_,l&‘d;u

(LLSe 55 05) o K5 055 » T Jlime 315 A3 0595 ool 25 31V dpir

oS ESSRSTE
Sl L S e A
Vv P y\y P vy 3 Ly Jsl eyss
ofan® o/As @ VAR A o33 035
ofar® o[A¥ © Vey © A s 033
ofa ® Voy A oSl

s 13 sime LSD (35031 %0 Jloz! e 53 ABL S 2l > G gl Pla oS st = s, Sl Sl
s Hls ;e LSD O g0 O JL«:;—\CE.»); L3l S e G S gl Plas &S S b s Sl Sle

Ly Ko 055 ol
/a2 (Qal) iy oy55 el jue 53 o L35 O
yfyo? L5 Jsleyss 53 e ol S
VARNS Aij ps3 0553 53 edhe ol i
Vfoy © u)r,wwhsﬁyu_gy
o/ay & m)e)j;ﬂlﬂ)sﬁm&TJw
Vv b Ly sl ey s oI 5
o/as ¢ Jhi)rjse)js);.x.l.u:&iy
o/AY ® Ay oy 033 3 b gl i
ofvs © Ly oys3 el yn dd ol i

iz ,l3 o2e LSD RPSIR( JL«:;-ICEM)J Ll S pie O S lyls J;l.x}dsoﬁdﬁéu;‘n/gl:ﬂ

G sl Sl e s Ol o il Jb e
Wil 3 pdime S VU slagl 4 Lulul baatyy Loy
sloa 5l Jd OF &S 15 K58 e Ladis 136 5150 51 (ol
ol L ol e (30 g dal g e diS 3 gde gl

a8l Bl S sl Ol 4 Gobaa M50 do)s o) 25

il et JB S

4l g2 Aoy
=l T s e aasNe (850 0F) sl 51 eS| boles
L chFEUMUJAJJAJM)J&‘CaAJJ
J\_.p)JJJ 6)‘)wdb‘)jﬁwbu);@ch‘ﬂ

}f‘ﬁ.@‘b“Y&ﬁdﬁﬂ)brﬁ}\db«‘)ﬁﬁ&ﬂ

dﬂwad}b\)jjﬁ&bcgffﬂjzjﬁu@dﬁ) 69>

T E RV PR W-SH
S S d 355 e el (550 0F) dslas 51 a5 5 bolea
Y e ) a3l e D G QLMCLA
ledls a9y LS S

wlS iy sl any S aS e aSt (M) 52
sl 0 Bl Ly 003 G5 4 Ll e T 55 il
oS S 5 Ll ol S5 il pd i Gae ol
S dlad o FGres slaady 5l O (6 ni sl
o=l Al el Sle ki pd B35 alS il s ol sl e
DS Ol |y O Wl e e glaaly; L 8 oS o
Lieen 52 oS 5L sl s Lalad s sl ol Lol
by i Lalal & ol plrolen (pl 53,8 0 &g

\55


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

b iz sl s Shas  SUT 5 T 25 S

s s sba ailate a ol 35 05 Sl 3 s O o Comex O 1.4 g

6)]2)444)@421.&@)}0};;-@.&&;,.{»@

i oS )rﬂ e oS S5 e Jo S 5 s
SrA oF A 05 A3 BEISLISE
v/ay vls o Al v/ay (os ko) ) ailaie
ofaA Wiy o VIAY Velvy (o (oilo) ¥ ailaie
i I e LD 0 5a31 0 dlazl pela 53 dily S 2ie G S ks Bl oS sy a sla o Sibe
Ims ssbay adlaie o e ol A5 Il 53 e Sl e Comer 016 1Yo s
G130 gad ain iy 53 0 i Camer (SOl
il S5 o Dle S S e JS S 5 s
Sl Spp BEIBLISE BEIBCISE BEIBLISE
Vvo ¥/ov o o \/ay (os Sboms) ) ailaie
\iA% Volov of¥ of¥ VIAY (o (oilo) ¥ ailaie

.J;;.M,._})\;d:u LSD ;;yj%a JL«:;—\C]a.ﬂ); Ll S e g_é_)?-gg{éb‘} y\»éq;)ﬁéu&ﬁsp

Comaz 53 il 8l WY e (E. decipiens S, |lS
Y8 WNA eMu_A)H VJW :U;J): J&S%V‘\)M;
duﬁuw (ﬁv\_«j’ W;L-.'V—w)\ @)bi@-@‘
Ol by s e T 25 53 353 g0 oali
e 5 Ol 1S e 3 prals OV (T
&:Jl?- DL kﬁd.w Lﬂ!‘ DL L)':";:{"A'\:M'J ol e.,\.aLi.o Q‘ﬂ&-
SAE Y (b T s G s s T i
HM"JQ‘;:;JJC‘—:W)JQ‘PC’—:W)J
.C,..A\A.Lf:n.\.hl..iﬁ@‘];:-

MWﬁWJTﬁ)J(@M@L‘M)Y@)J
JolS Sl i Camez 5 Gl A (T 2 o0 I
Lo, s Comer 53 2alS UVY E. decipiens S,
5 S Cmazr 53 il 3l MYV e o (E. decipiens S
T R P s R B Sl iy

oS i e 3 A YA (oSl T s

\FV

el o Y MJJV.A)\ Mjsvﬁ&ﬁw):p
N E I PRI PR TR IS S R S PP It
Gl ol Ao 3 S s 53 o hod 53 (Sulo s
A s Ly 6 5.5 0o (W) S 5 oo (5 Ji)
o=l Ol Comge (e il e g o3 Yo U
Ao 3 WAL NE i an | o s 5 353 00 oS
Ao s S et L oS (s pol G 30 e

] 4.'2.9\.3. J&Sekgw‘): :ﬁy&ﬁ-w): JTJ».J

BT Ol anglie
Cedd @urdg_;j(\\j\o‘q) Jolir 4 ax 55 L
el oal

odali_s duﬁuw (e.l_fl: WLL.'V_M:) \ 4.5.)2.'«4)3
= o Ol b a4 ad e o RS 3 s
E. decipiens S > JlS Ol i Carax 53 hals H0)
E. decipiens & =05 lae, 3o Comex 53 alS WY oo
|K;A—~JJ| &'«'_«.Z‘J J)_>.-} ))_o.:ﬁ VJW b‘v\_’_’" B L;:'.QLS%?°_}


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

\yvay OMU/W}MUM/VAW JL«/&S\’}UT (_,l.b ‘gf":.‘k cw}dj)}us o_,.d}c_,l&‘d;u

‘Jan)‘,buuh..c,h.bdmd| g,.“:-,:ulwu‘,.a-w,;}&,‘\\d}b

&)]Aﬂb}»ﬁm@)é bju}ww<!l.:&

oS S5 (e = S5 eon Jo5 S 25 e

ol i Sppn L5 A BEUSLSE S AR
o/AY VIAY o/A o o[ (s 5lp) ) ailaie
\ART VA VIV o o[y (s i) ¥ ailaie

.M)‘}LSL’.ALSD ;;yj%a JL«:;—\C]a.ﬂ); Ll S e g_éfgﬁié\)b J}\,\}Asq;,jméuwisg

[
[=2]
)

1 il
2 dilaze

(JmJJO:)J‘)m
o o o [
N o ® Lk N b
. . . .

I
N}

o

1 it

Il

s A O

s Sl aw s &ils 5 Shas Sl juis i 51 (Y adlae) a.\...,wur‘,(\ diais) 0 (bl aiite 95y (glammle Y JSCE

S S 4o
SalS el i cales laey s 3 ol S IS sbe
el sdlt S sl 5 sl w3l J sl s (615 ms
Db s Ll Blas 5 dala sl 5o Wl STas &S 5ba,
e ol o sdaliie Ly 055 gl e 3 A T 15
Al e b aglie 53 A3y 055 ol 5 s T 15
S sl s el her 5 Lol dle Jsb s mals by
sl 4y

Gl oae mals Lol Ld ;) il (glas s s L;'TJW
Aol lad 3)e 55 opl o3 bl el 0l Lo ) SUa 055 5o
Ly olsime sls L35 gl e)ss 55 edhe ol 55 Jled
sl o Cans |y (gadie luie ST wlazsln [ Kuss
=l o sles o Lo Sas Bla  les g ls syl
el las 4 ond A YO Ay 0555 il 5 S
sl ol sdalin

LSJ‘:WMJ:‘;L‘C";L MJJM&L&AJ}JJJ L;'TJW

Slrey s Comaxr 5 LialshPq E. decipiens S, o
BOY 5 o 5 Came 53 L2531 %AY (E. decipiens S 5
el 0l g Ve slad s alS

sdalie 4S5 S0bes (sis 5la ) ¥ adlie 3
ol OB sl S o e ol 5 s e
sdalie Ol i e 5 Ol i S Camer 53 tals hYe
LA u—’T o L s adaie pl s pper s el o
Cmmor 53 GalS Y (S T s cdba o
Sl St oM 5 Sl S Camer o Ol
c el ol odalis

Sl ol SO ST g e ahiMe oS 45 0les
SRS Dl i Cemar o G R L e e
ks o1 A8l g ol Sl alis a5 e
i srllas S S e al 5 Ol oS sl 1 a2
P R LS e S e (oS0 AL el D2

\EA


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

b iz sl s Shas  SUT 5 T 25 S

o=l SOl 0Bl ol atds s Ll g el edalls (iin
O 3 Dol e ST a8l edalie 5 ol
WTUL‘J): ol e ilu 5 Al Jal oy 43 Db
Sl Blacs ol a8l o sdalive iy 0555 sl s 53
LS S | Sl i T S e e
SalS sl aS ol 0 S ol 3 (ks i L) Ol s
B S glrossm 5 Jo8 Dl ol gl S sllase
ol 55 Rl L s aesas .l oA 5 s decipiens
.w\mliu,ulSw)y@;;\j;}d\Um
oz S daazia IS S0l s 5 Loazia plas 3
ol oalis Ly 093 el 3 dd o 55 53 e S
5035 5 sl esss 53 D S5 sles 5 dald led
Ao Laamin JS155 pen 5 Camer IS5 053 el po 5 s
ol S Sl pdse nl SOl alts ) 45 Sl 03
Csl a8 03,5 ol 5 Ol olS sl 1y ol 13 s
b s ments Sl 0 o 5 e gl Sl 181

e Bl hal 3l ae g0 a0t ol e g ol 5 Rl

C,.C«L'LA\CM»\ I o L;'J\MJ‘}A M)J)Q,:S)ﬂ Loy (S

slge doys j3 SK LalS g 5 Ao s g3 Sl Rl
NGIVI P WA N ey
Glsgme ialS Eel ady Cilises glaesn o ol i
‘ﬁidu‘)."jﬂwjzjs‘b-w‘b“&ﬂ-w).’).ﬁ
ol 53 = S 53 O Bl 5 e 6553 3 e
o Ao S G RalS PP L s 600
35 ol 35S L ol slesS oS able sl ol sdaliv

5 Sl o g s e e te L 2
Il ey 53 e ol 25 6 358 0 Jool Slas (3Ll
55 dlest (25 S 51 L3 6) s,
Ol e G S (6510 o4 gad glaazia CA2I o
Comexr Pl 5 el LS s E. decipiens S ;5 IS
ol odalice Wb 0353 el 53 il ol 5 Jleg o
aias ;> E. decipiens S 5 slae s Comer Sl ol
5> Dl (=l S e 5 dald e s Lawsda IS 5 xda

Udj\M)‘)ﬂ VJ“DLPCMA\ ok odaline L £ 093

ealaul 3,40 cLA

(58585 5 okl e S L lelnS sl Jasdly gis NTVO LSl s obatlee (IS5 g am (gl )

wide fol e 3 b e sl L elS e ol ol il s VYW L i g 5 plos Y
NFV-V0AC i 2805 5 (bl e eSS Sioler fregs Vs 46 gams . LS

P PECtE S S JORS P S Bl 5o s 5 S eale sdome JWil Eom (g0 VYVA L Gl e nlagl Y
NEF amio . S O 5 Il g 5 ol Sliion 3o Ol UL Pl 5 el 0 K ety SV oS

()L plol ol2ils S Lesl . ST+ o el AYVA ol oslpde ¥

5. Ayres, R. S. and D. W. Westcot. 1976. Water quality for agriculture irrigation and drainage. Food and Agriculture

Organization of the United Nations. Rome. PP. 29.

6. Doorenbos, J. and A. H. Kassam. 1979. Yield response to water. FAO Irrigation and Drainage. PP. 33.
7. Fischer, R. A. and R. M. Hagan. 1965. Plant water relations, irrigation management and crop yield. Exp. Agric. 1

161-177.

8. Hall, E. A. 2004. Breeding for adoption to drought and heat in cowpea. Eur. J. Agron. 21: 447-454.

9. Hsiao, T. C. 1973. Plant responses to water stress. Ann. Rev. Plant Physiol. 24: 519-570.

10. Jensen, M. E., R. D. Burman and R. G. Allen. 1990. Evapotranspiration and irrigation water requirements. ASCE
Manual and Report on Engineering Practice No. 70. New Y ork.

11. Kissan, K. 2004. Cowpea (Vigna unguiculata). Department of Agriculture Government of Kerala. Available online

at: http://www.kissankeral a.net/ki ssan/kissancontents/ CowPea.

154


http://www.kissankerala.net/kissan/kissancontents/CowPea
https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html

[ Downloaded from iutjournals.iut.ac.ir on 2026-02-06 ]

[ DOR: 20.1001.1.24763594.1393.18.68.15.0 ]

\yvay OMU/W}MUM/VAW JL«/&S\’}UT (_,l.b ‘gf":.‘k cw}dj)}us o_,.d}c_,l&‘d;u

12.Laman, D. L. and D. Gill. 2000. Feeding whole soybeans and drought or frost damaged soybeans to beef cattle.
Oklahoma Cooperative Extension Fact Sheets.

13.Mopper, S. and T. G. Whitham. 1992. The plant stress paradox, Effects on pinyon sawfly sex ratios and fecundity.
Ecology 73: 515-525.

14.Nascimento, J. T., B. M. Pedrosaand T. J. Sabrinho. 2004. Effect of different levels of available water in the soil on
the growth and production of cowpea bean pods and green grains. Scielo Brasil 22(2): 1-20

15. Samadi, A. and A. R. Sepaskhah. 1984. Effect of aternate furrow irrigation on yield and water use efficiency of dry
beans. Iran. Agric. Res. 3; 95-116.

16. Shouse, P. S., S. Darsberg, W. A. Jury and H. Stolzy. 1981. Water deficit effects on water potential, yield and water
use of cowpeas. Agron. J. 73; 333-336. .

17. Singh, B. B., Y. Mai-Kodomi and T. Terao. 1999. Relative drought tolerance of major rainfed crops of the semi-
arid tropics. Ind. J Genet. 59: 1-8.

18. Stephen D. M., D. Tanaka and J. D. Hanson. 2002. Root length growth of eight crop speciesin Haplustoll Soils. Soil
Sci. Soc. Am. J. 66: 913-923.

19. Turk, K. J. and A. E. Hall. 1980. Drought adaptation of cowpea. II. Influence of drought on plant water status and
relations with seed yield. Agron. J. 72: 421-427.

20.Vaenzuela, H. and J. Smith. 2002. Cowpea. Departments of tropical plant and soil sciences and natural resources
and environmental management. SA- GM- 6: 1-3.

21. Viets, F. G. 1972. Water deficits and nutrient availability. PP: 217-239. In: Kozlowski, T. T. (Ed.), Water Deficits
and Plant Growth. Vol. 3. Academic Press, New York.

22. Zablotowicz, R. M., D. D. Focht and G. H. Cannell. 1981. Bradyrhizobium liaoningense sp. nov., isolated from the
root nodules of soybeans. Intl. J. Sys. Bacteriol. 45: 706-711.


https://dor.isc.ac/dor/20.1001.1.24763594.1393.18.68.15.0
https://iutjournals.iut.ac.ir/jstnar/article-1-2785-en.html
http://www.tcpdf.org

