Iranian Journal of Pulses Research

Homepage: https://ijpr.um.ac.ir

Vol. 12, No. 2, December 2021, p. 85-103

Original Research; DOI: 10.22067/ijpr.v12i2.87704

ol 2l Ol gy
VFoe 033 dous (V6 lod 1Y (0,9) Jluw
g o £ 95 MDY Ao

Ol S g p 5 Gl ubipidr Lagh mudlie 55 5535888199951 €99 L)

515dnlgs JFedinS oo g " Juslowlygy doguare ' iy olgs

«6329LS T 3 Gigel ol (ylojl coybimms (sxab gilio 9 (5339l g0l g lidiond 35 50 (£l o515 palke Gl (ks -)

(m.kh1392@yahoo.com 4b.bakhshi@areeo.ac.ir «owi ya) ol ! (sl
IRl @5 53091 9 9 Shigel «linizd o3l s 9 JUd antd 9 Dol Solinhni dumniwgo -Y
masoumehpouresmael@yahoo.com
g b
VEe o/ o /o) sallie (BT Ll A YAR/- AV 5 pdy ATAAFIYA 6,550 VYA FITY rdl o
o 4 gl yl o9

el L) eudlp )5 (S59lshy9e9,5T £55 Lyl VF e g dldazles SeS g e eslonlyg w5
AO-Y Y (VHVY Ql).g.l g_»l.»y} 6&’&“’5)1 .Ql).g.l S 9 P)f dbl...o

ouS>

5l g sor slooogs 10 maws g0 b oo jigel 3 ey Y same 5l (Vigna unguiculata) Lbess Lol

Ly cslme et Lyl 0055 B+ ol c3aiioss 01l o sconsl St 5 )5 ol Ao 51 5558 sonldl Cilieo Lyl L
TR sl S dstpns 35 15 1 (5 lone) Slo libiotr Lol 0555 ol a2 5 0,5 ol oSl
9 Sldgle 5 90 a0 ) (gm0 )90 (SlRodyS S aixd S 18 0 pekesiz 420 5 (Gl))l 0y9e (A5 g (o5 ko
oy (o)) o) S Lbpir Logd 5 (b o s (Axe) TN7222 slaosss 0505 (gl glails
y adsle o, Slos (1 yiion (Zo—tS oee) TNT274 5 (Joly (Ao 0055 ,500) TNT241 slaosgs g wls o, Slas
3550 Gloodss (ym ;0 Wodgs oy 5 w095 TNT291 g TNT292 Jolis oS (ove ;500 0095 99 (pizren auilils
g e o adily slawy (Sas ie L) st (Ko B Job ol lid  Siod Culps )y 009y gy
s Oygo 4 1) 15U i D Job a5 0 atiive aane 43555 5 oolitl b (pizres 1300 als) < ¢ 5
1 5y Shas Uy b yo o8 lio 5 Soislsid Slio Lol ailie 50 di ole 4 43325 oy 5 s 8 ,Shas ial33l
L o (Sion gl 205 L g, olasd Cis a5 0l (asein SogilS  Soinen 5l oolasnl b o5 S8
w‘ )...MMJ LQUT )é d)’LC Jj.!o 9 d._;‘b\ . ’u)s d..l.o.? )l .))S.l.o..: 6‘)?‘ 9 o\)}g )"L)“’))Jé ‘).mbjf Lgl.ﬁcb}) 9 w‘ \)JS-LQ.C
Lass) oolioiay slmaol o oolitl ol a8 winds ololid colio Sliogas i clrosgs 51 5 euid ol 4o

ayle 1y dseds

Vigna unguiculata ¢ lxe sloosgs ¢ Suits £955 to paodiz 425 1045 SO 1 guadS slaojlg

(Hall & Patel, 1985) o5 Jomi |, (S g Lo,5 Loyl
Ehlers ) siiwa gdse olge 3 6 Ldseix Loyl slaals
A i Loy CoigS Glge 4 o 519 (& Hall, 1997
3L cosleinS” (65,9LiS b g dnmgs Jloy0 slo)9dS o g
5TV sk 00lgils 5l Jsame opl (Ba et al., 2004) sy
ol clas 4o ot (218 gl oS s 5 (S0
(Bozokalfa et al., 2017)
b o btz Lagd (Se85 95 oo &
Peksen & ) asla il anwg S (g ,los pld,l daygis
L okél oly,sliS bawgs Jgame ol coiS (Artik, 2004

v. Fabaceae

AD

doddo
e s L @2n= 2x= 22) " Lbe—cx> Loy
4 Glaie gladge slasils peX) S Vigna unguiculata
L.y (Padulosi & Ng, 1997) c—.lVigna .
$ladgle 0580 5 (2lde SV gaze (o Fetes 5 (So btz
TIMKo & ) el Sis dad (6 e S 3l ;o slails

el Ll 5 U g5 & (Lot Loyl (Singh, 2008
Sl HolB g sl 00,5 oy (6,855l e 5 0,5 3bls

b.bakhshi@aree0.ac.ir : J g oudums g5 *
. Cowpea (Vigna unguiculate L.)


http://dx.doi.org/10.22067/ijpr.v8i2.48451
mailto:b.bakhshi@areeo.ac.ir
mailto:b.bakhshi@areeo.ac.ir

AD=VeY azio AF+s Jlo (Y6 ylos Y (0598) Jln /3 331 ©lgad GBI 9 3 /.. 8955 S5l 1)) Kot 3 iy

aslllas (ol 5o wssg GLSe (Sujsled)ee S5l sles
195 e 52 1 o, S OYA B YFIF 0 slacSyy o Shas
VIEY Gy aloY e 39 59, AY B £F 0 p0lS o0 0. U
5V 05 L5 FIA s aSy 4o BILE slaces oo, S VONY
036 oSy (59 w45 olo (i adlllas ol @S eizeen
a5 o 00 S92y (Sner (39058550 Dlao ple
TSN CENWON- YU O RN PP U YRS VI KPS S
& 00 aallls ,o (Menssen et al., 2017) o_s sanliw
Coogad YY L 5| e 5l sog 8593 YT Sl a3
e g9 9 9S8 ola)l 3550 (Su5els8 5055
Loyl 5l oolawl aS” cils 0929 b, 0,90 Slas o s0b;
(Lazaridi et al., 2017) oi 4oy Mol sloask 5 sl
5355 VFF slasd Seljge (ol 51,928 Lo o3 Sl o
3550 5 Sglamez 55285 ol AU YN 5l (Ll Loy
P25 it S S GRS 4 gl @l (L8518 )
21y ol g5 Laosgs a5 ols jlis o s yglaas mdl
iobol Gl g asdls b s plo g (Sio 25 4 Jood
oy Ibpix Loy oMol sladacl  jo byl 5l eolaul
S SiS (5l A5 ad et i (o edle s S
o5 ooy lulid )0 wde [Silis G lsie & Glgi oo
Sg ool ) S is g a4 e
S i a Jess byl e (Martins et al., 2014)
5 Sl 09,5 (LS (5 SSb GeSIS 5l Gy TV e
ot SRS b ailie g (655LES s LS 2L
o g Jley bl b o o e WS bagadsdy o o
s Sat (y 3550 Sl ) g 0B svaline
Hoseyniyan & Hoseiyni, ) o ololis Jostio g
Loyl oighs Yo 59y = 67590 ()2 ,0 (2014, 2015
ol 5 cslyj 09,5 (LS 05 Sk eSS ) ket
sl o)l ,5 olRadls ks milin g (55,9liS s LS
Mafakheri ) wos slobs Sis 4 Joie cuigl )l
(etal., 2015
Il o as col el); oV ams 5l Lbgis Lo
Lo ol 5 glacSTl yo o) 5l diged (g0l olows Lol
5l aigad ol olass 5425 .(Fatokun, 2002) sgi o (5,100
£33 s9ma Jds ool 5 slasil jo (Lbpialo)
SR NS PREX R NE RSN/
gy yo Lol oS il gam U gaid ol sl Jgame oyl
adamdo (6,551 lacslss canl San o & Suo3 sl
5loslawl a5 ol 59>9 L .(Omoigui et al., 2006) s4i
loasges )3 35250 g9 plulid )3 (JoSIge sla,Silas

AF

= Dy 505 b lag) ] Jols g g slmosgs 5l esliul
A o9 sloodgs (pl 5l gob; olaws o> b o g0 pdy
Loy by us cdél o calize 3blie 0 )l &5
Iy oot s ()15,9LiS 10 5 oo 41,38 oolail 0,90 ol ,5liS
glagl allle ccas b o9 ooy pl S Las o
O oL g o sla bl jo ciS (ol jadn (5,106
ol slaaal p o cpl o alawlie Alodges ] Koes
TN D90 4 (65,3l 10 (g slahy, Lol en pau po
2L sladasss i gl ;o (S5 55 Ghals 4 e
(Wilkes, 1983) coul oo S (gl ool 5,40
$9) = fame 059 A § e (S5 LSl
9 Sl HI05 50 Jgame (pl (2l)5 9 (5909890 Slooguas
L5 5Le sleccres ol o S9-S5 3ol Az, 4 =i
¢ wlllas (Bozokalfa et al., 2017) coul sus e
Ol BLI)| (g pr (pizmar 5 (U035 95 (g pslate &
Slogas loslaiwl b oo (Ldpidr oy sboorax

Al et) cl oa plosl J5SUge sla it 5 (S55lsd 50
al., 2015; Asare et al.,, 2010; Ba et al., 2004;
(Coulibaly et al., 2002; Egbadzor et al., 2014

bl plulid Baa b (Lbpdar Loyl (S5 895 (o2
B o Gl Glatomer 5 Al gloysias 5 3ble o
5 hal sledasgel 5 ool ganaal Lol oS aw
Ol OLslil (gl 525 sloassas LS 50 (S5
I8 09yl g an s ol BT (slaj5iS 15 g ez S S
sg>9 o) Jles! ol sl (Xiong et al., 2016) o_zs 5
550 3 Ol ek Lugl (sladises (Lol Lice a5l
o5ms lio Ly slacoiss ololis adllas o .asl Gy 3l
3 btz L oigis VAN slass o Mol slaasl (sl
9 WAL (o) 2 (S 90 Coogas 17 elul p s jgaS
osalie 2Lyl 090 Slao gl slabamde LB (S5 95
slaasly 6l oolhe cbgl g3lass oS Gl ed ol
aslllas ,o (Egbadzor et al., 2014) wos aslis Mo
i 3l eaiis slanr wudsis YV 5l (Sujslshyge o Y2
Slogas b5l gols) (Se g95 @S 5 0 ol slas
05 o aalllas ol 53 Crizpan 05 awaline (Spjlsdyg0
CdlaSs ) (i S5y wils o, g Job ils 59 Glaw aS
3 el sl Sy 5l e 9 S S5 9 o) B
2l e bz Ly slocaisy nled 5 aseis
5 g9 ol adllas o (Bozokalfa et al., 2017)

plos 45 0 polas iy 31 0 (bt Logd Godgiy 10



AD=VeY azio AF+s Jlo (Y6 ylos Y (0598) Jln /3 331 ©lgad GBI 9 3 /.. 8955 S5l 1)) Kot 3 iy

Slho S ol adlas ol 5l Baa (al., 2017
btz Laagd 0055 0 Slasd (So3sl50 58 9 (Sa3sl99 )90
9 an et g SiS g )8 el oinls b ol
L elwosss el () sloodgs )0 S92 90 g5 alulid

gl olulids gol5ay sloasly sl (axli slo S5

g, g Slge
Sy gosss

GhLis oS5l Uy gy 0055 B+ olass aalllas oyl o
a2l ol e AL 05 S 51,525 K255 o
S pb an (bt Log 0355 S Grizren () J992)
50 5 Bl Gl adlate o) )slaS 51 (Ko 51 (L] o)
] jo sl g o)l Hetaie 4y 0045 OV Slow £aexe
P ) Sl adlain ;o a8ly Soj (55)5La8 i
St a3 ) i Job e 4 Y i
s eS8 (U bl e FAQ glis |

Tan et al,, 2012; ) oslogs 5o bp—ix> Loy
Seesig,ST law LI (Tanhuanpda & Manninen, 2012
SHolSolEan @ly seie gl (b5l e5aga o (Sajslsd e 5
(Krichen et al., 2012) cul 5,35 5 sols; Croal
Py Syl QLSNP Lawss (Su59d9,00 SO SR b))
clsil jelate 4 lapudlyp )5 gonaiel 5 Crogs jslate 4
sleslinl by g ol )slas bawgs <uiS sl 5 slocasiss)
s1(Krichen et al., 2012) coul golia sladsl p ,o Loy
Sl Sgliie Gt sladas [0 Gt Slio 590 5k
@ sl Keleroe slaol)l Cueal b o9l o el cnl
(Egbadzor et al., 2014) s¢is jras o Sol3s
il o iba i Logl sl slaadl, Gloal
3 cwlin (gdin slge iy ils adgr jo w395 0, Slas
ol Jlin Sialez 5 5 cenlie SOy oS wils 9 S
Sl embie Gl S5 L g caS L jdo a1
oS dp) 50 S92 ge (S £ DMl (LS
Menssen et ) coul Mol asly o wll ¢ cw)p 5590

Gz (1l 3 (w31 090 (lipeinz Lugd Slrodgi (59T enr U 9 (S slaus -) Jgua
Table 1. Accession codes and collected sites of cowpea accessions evaluated in the current study

AKST3) Yo, A1) Faus, AXST3) 7y,
Row 1 Row 2 Row 3 Row 4 Row 5 Row 6
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TN7071°¢  TN7242¢ TN7276° TN7285° TN7294° TN7303°
TN7074° TN7243% TN7277° TN7286  TN7295° TN7305
TN7089¢ TN7268° TN7278° TN7287  TN7296° Mak¢

TN7209¢ TN7269¢ TN7279° TN7288  TN7297°¢
TN7222¢ TN7270° TN7280° TN7289¢ TN7298°
TN7238¢ TN7272¢ TN7281° TN7290° TN7299°
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Table 2. Studied traits in the evaluation of cowpea accessions

Trait o M 'ﬁlf
Abbreviation
Terminal leaflet shape (°C)? el xS S TLS
Leaf Area (mm) ® (o) 5 2 s LA
Plant Height (cm) ® (o giil) glas PHT
Number of Main Branches g 4o a3ls slass NMB
Hypocotyl Length (cm) ® (roils) JSgn Jsb HL
Growth Habit Sy wole GH
Number of Nodes on Main Stem ° kel dBle 303 olass NNMS
Internode Length (cm) ® (oble) o5 ole Jobo IL
Plant Vigor @ oS a4 PV
Number of Nitrogen Fixation Nodules in ROOt®  azy, ;5 (s easiS cois o 5 slaas NFNR
Plant Wet Weight (g) ° (#55) S92 5 09 Www
Plant Dry Weight (g) ° (155 G5 K25 (39 Dw
Days to Flower Initiation ° 85 s U 55, DFI
Days to Flowering ® LN R T Y) DF
Days to Flower Termination ° 2 LL G 5, DFT
Days to First Mature Pods ® b B sl el U 5, DFMP
Days to Maturity Sy U 5, DM
Days to Harvest <o b 5, DH
Flower Color # 5, FC
Raceme Position o3l S ol RP
Pod Color e S, PCO
Seed Crowding @ B jo ydy (S SC
Pod Wall Thickness ? R PR RONESS PWT
Plant Hairiness * s HO9sS S PHR
Attachment of Testa wwgy Jlail AT
Pod Length (cm) ® (ogsile) e Jsbo PL
Number of Locules per Pod ° M o ails sl NLP
100-Seed Weight ® als) -« 39 HSW
Number of Pods per Peduncle abgs 0 B sl NPPD
Number of Pods per Plant wgy o B olass NPPL
Yield (g) ° (p,5) &l 5 Slae Y
Seed Length (mm) ® o) 53 Jsb SL
Seed Width (mm) ® Groshe) y3y 5kad SW
Pod Curvature 2 e gl PCU
Eye Pattern oz o8l EP
Testa Texture? Wsgy iz T
Canopy Temperature ° =5 s cT
Leaf Chlorophyll Cncentration ® S p Jde,lS (liee LCC
Heat Stress Effects % ° (h2y®) W92 (595 » oyS s il PHSE
S D as s gy

Trait Types: a: Qualitative, b: Quantitative
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Table 3. Descriptive statistics for quantitative traits in cowpea accessions of arid and warm climate of Iran
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Trait Mini Maxi o Medi M Vari Standard Coefficient of
rai inimum aximum  Variation edian ean ariance Deviation Variation
Range
Canopy Temperature (°C) 21.30 26.60 5.30 23.50 23.66 1.73 1.32 5.56
(gmbs 42 39) 25l slos : : : ' : : : :
Leaf Chlorophyll Concentration
- . ) 33.70 46.30 12.60 38.70 39.06 9.67 3.11 7.96
Sy dede S Gl
Leaf Area (mm) 176.00 255.00 79.00 215.00 212.53 505.57 22.48 10.58
Groshee) Sy elans ' ' ' ‘ ' ‘ ' '
Plant Height (cm) 89 156 66 111 110 92.69 9.63 8.73
(rogsiibs) obS glis)| ' ' '
Number of Main Branches
] slaasLs slass 3 8 5 5 6 1.32 1.15 20.33
Hypocotyl Length (mm) 1.30 2,60 130 1.80 1.94 0.14 0.38 19.63
Grogghes) 555 922 Jsbo ' ' ’ ’ ' ’ ’ '
Number of Nodes on Main Stem
ol a8 s 05 slass 12 29 17 21 20 13 3.61 17.99
Internode Length (cm) 3.50 7.30 3.80 5.40 5.50 0.79 0.89 16.17
(iaile) o Sl sb . . . . . . . .
Number of Nitrogen Fixation
Nodules in Root 17 42 25 27 29 41.05 6.41 22.41
Ay )0 (g BALS Sl 0,5 slaws
Plant Wet Weight
Vet Weight (g) 12029 15427 33.98 13656 13669 6289 7.93 5.80
() S92 5 059
Plant Dry Weight(q) 12.20 29.43 17.23 2410 2277 2289 478 21.01
(p)5) a5y S25 ()55 ' ' ' ' ' ' ' '
Days to Flower Initiation 50 77 18 65 66 27,35 593 706
5ok b5, ' ' '
Days to Flowering
- - 71 98 27 78 79 40.51 6.36 8.07
XV R R F P
Days to Flower Termination
4 wer | erminat 86 113 27 104 103 49.18 7.01 6.79
W LG b 5,
Days to First Mature Pods 64 01 27 73 74 47.97 6.93 9.38
b B gl j5eb B 3, . . .
Days to Maturity
. . 100 128 28 112 113 39.73 6.30 5.59
Sy b 39,
Days to Harvest
il s 108 138 30 127 126 35.33 5.94 4.70
o U5,
Pod Length (cm)
(o il B Jsbo 8.20 15.40 7.20 11.30 11.19 3.01 1.74 15.52
Number of Locules per pod
- . . 5 9 4 8 8 1.49 1.22 16.15
B o ails slaws
100-Seed Weight (g)
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() &) e+ (339
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Gy o B slaws
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Table 4. Average of some quantitative traits in the comparison of accessions with grain yield production potential and
accessions with forage production potential
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Trait Grain type  Fodder type
Canopy Temperature (°C) 23,64 23.68
(Loged 4> ,0) ogl5 gloo : .
Leaf Chlorophyll Concentration 40.46 38.01
Sr sl Gl ' '
Leaf Area (mm) 225.45 202.72
Gioshee) S o ' '
Plant Height (cm) 106 114
(o gilw) oS elis )|
Number of Main Branches
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Hypocotyl length (mm)
2.04 1.86
Godheo) J555 500 Jobo
Number of nodes on main stem
. PR 18 22
ol a8l 50,8 sl
Internode Length (cm) 5 6
(o8l o, 5ke Jsbo
Number of Nitrogen Fixation Nodules in Root
e an € laas 28 29
Ay 50 B39 Sl 0,5 slass
Plant Wet Weight (g)
P 135.65 137.48
(PS5 S92 5 039
Plant Dry Weight
y Weight(g) 18.85 25.75

(p)5) Gy Saz (335

el Sy sl Sl g (0o )0 OY) sulgdaes (g,
O JS8) o ssalice (duoy0 YA) 8,50 & y90 4 Loy

Slho (e (S

Bl Sin Jobo b 555 seed Job 45 ol ol ol
30 0,8 olawi ols (+/F) (g lo sre g Cuie  Sien Lo
Aoy ;0 (g mus BAuS CS 0,5 ol b 5 Lol adls
PTG O} CLYI LD Y- YEECO NP I TOR P GENUON.
§ Cde (Siwad adls Job a S ols lis dils Slogas
B80S Sl 0,5 olasd g (+/FF) dildY e+ )59 b (5 Mo e
9 Se (Nimrod (rizmon 300 (1Y) 4y )3 (59558
alo olawi o (+/TY) B Jsb g ails Job oy (5,0 gine
5 e (Nwed ;00 B, il 392 (/YD) B o
A edaline (-0 /0Y) 0 Koo Job L asls Jsb jlo sine
i Ll slaosy ot (oS Slio Swon ow)
L @lssne 5 Cude (Kinan SN Job a5 ol (lis L,
5 (#1FY) ey adils slaey o(+/FF) adg Sz 59 Lo
e olass b adigs ;o BME slaws o ls (+/OF) alsY v 5q
Sl lad (1Y) gylosime g St (Ko 4gs 0

ay

5 wlho g9
iz Lgd sloosgs Olee 5o o0k g5 addllas (5o
&HUAD-LM: W) aJ.mL.nga..SuLma)‘ ‘57-).! Ls‘))gsl"‘l’
Bgm OV S L LoV U v o oS olas ¢l
Coles (V) od,; wole Slao lp i i 4 90 (o yidin
5 (+IVA) oLS ay «(+/2+) Be slul «(+/AV) Be o,lg0
el o ladils i (6631 .iils 09z g (< 1VF) i (55N
pode Sy a il sl SGLL e S G jg0 4 0)l5e
o g Blo 5)lge LAl jo alngy iz 09 (0o, 3VYY)
(20,5 OF/B) S5L o)lenn b jis Ladde og (auo 0 A0/0)
bzl b (ao, o YYIV) o5 4 blaie S5)08 sloged SO, @
oanl e (dmo,0 APIT) S5 fyaum g (de,0 YYIY) ooz
J5 S5, o samlins (0o 0 OF/Q) (g, 0,8 s 5L g
Sl s S5 Ay Connd I (Sho (g 0,8 5 i
58 sabodnlin slo J5 S5, <del .(Othman et al., 2006)
o 0 4S Jlo o waisg i g (rdg) o8 anlllae (pl
Sbs 5555 il beaigad il 4S5 g (ls slaaiges
.(Bozokalfa et al., 2017; Lazaridi et al., 2017) ws4
Sole b g (0mo,n VeIY) lawgio a1 5l Cdel ladsgy



AB-1+Y axiio AFes Jlo

2l

e
&l

hi

St

3 Lt st
mhmhmhuﬂmln*lmlluulunhu“nulnu uulu‘

¢ @

r
L &)
8l

St Al & 2

e

L 2N
t

g
]

wmlhmluulm@mlu
)
i ol
WIulnuluulw

ot

i

‘Q
t@ulmaxlluulm

]
5

€l
unillih

o

hi

St

mhmlniulqul

8l Ll 8t St hi
e e e
% ®°

st

3

e e e e L

1
(33

1B Ol

8L Ll 8l Sl hl & &

LostoStoRoE 2

Muluuhmlmlllmhu‘llm*uIu|mmluuWluulunlunlm|||

2 02 st

r

TN7240

oo

TN7303

V3 5las AY (0590 Jls /1 31 S 9> GGG R /.85 b3 1]y 500 9 oy

i

| hl £l Ell |
1] I‘m‘"wr" bl

St

Bt 681 LI Si
wllnu

e

8

Lt 8t St hl

Olnl Sis g p 5 @bl (i Lugd (sWossi 31 (B 5 50 &l ojluil g S (Soo65 & 95 -) S
Fig. 1. Genetic diversity of grain shape and size in some cowpea accessions of arid and warm climate
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(Aryeetey & Laing, 1973; Manggoel et al., 2012)
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0.556 -> 0.778
0.778 -> 1
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Fig. 2. Correlation of quantitative traits among cowpea accessions of arid and warm climate of Iran
CT: Canopy Temperature, LCC: Leaf Chlorophyll Concentration, LA: Leaf Area, PHT: Plant Height, NMB: Number of Main Branches,
HL: Hypocotyl Length, NNMS: Number of Nodes on Main Stem, IL: Internode Length, NFNR: Number of Nitrogen Fixation Nodules in
Root, WW: Plant Wet Weight, DW: Plant Dry Weight, DFI: Days to Flower Initiation, DF: Days to Flowering, DFT: Days to Flower
Termination, DFMP: Days to First Mature Pods, DM: Days to Maturity, DH: Days to Harvest, PL: Pod Length, NLP: Number of Locules per
Pod, HSW: 100-Seed Weight, NPPD: Number of Pods per Peduncle, NPPL: Number of Pods per Plant, Y: Grain Yield, SL: Seed Length,
SW: Seed Width
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Fig. 3. Biplot of two first component of cowpea accessions of arid and warm climate of Iran
F1 & F2: Factor 1 and Factor 2, respectively, CT: Canopy Temperature, LCC: Leaf Chlorophyll Concentration, LA: Leaf Area, PHT: Plant
Height, NMB: Number of Main Branches, HL: Hypocotyl Length, NNMS: Number of Nodes on Main Stem, IL: Internode Length, NFNR:
Number of Nitrogen Fixation Nodules in Root, WW: Plant Wet Weight, DW: Plant Dry Weight, DFI: Days to Flower Initiation, DF: Days to
Flowering, DFT: Days to Flower Termination, DFMP: Days to First Mature Pods, DM: Days to Maturity, DH: Days to Harvest, PL: Pod
Length, NLP: Number of Locules per Pod, HSW: 100-Seed Weight, NPPD: Number of Pods per Peduncle, NPPL: Number of Pods per
Plant, Y: Grain Yield, SL: Seed Length, SW: Seed Width
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Fig. 4. Plot of canonical correlation between quantitative and phenological traits of cowpea accessions in arid and
warm climate of Iran
F1 & F2: Factor 1 and Factor 2, respectively, CT: Canopy Temperature, LCC: Leaf Chlorophyll Concentration, LA: Leaf Area, PHT: Plant
Height, NMB: Number of Main Branches, HL: Hypocotyl Length, NNMS: Number of Nodes on Main Stem, IL: Internode Length, NFNR:
Number of Nitrogen Fixation Nodules in Root, WW: Plant Wet Weight, DW: Plant Dry Weight, DFI: Days to Flower Initiation, DF: Days to
Flowering, DFT: Days to Flower Termination, DFMP: Days to First Mature Pods, DM: Days to Maturity, DH: Days to Harvest, PL: Pod
Length, NLP: Number of Locules per Pod, HSW: 100-Seed Weight, NPPD: Number of Pods per Peduncle, NPPL: Number of Pods per
Plant, Y: Grain Yield, SL: Seed Length, SW: Seed Width
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Fig. 5. Path analysis for yield and its component for cowpea accessions of arid and warm climate of Iran
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Fig. 6. Cluster analysis using ward method for all quantitative and qualitative traits in cowpea accessions of arid and
warm climate of Iran
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Introduction

Cowpea (Vigna unguiculata) is a neglected crop with a wide diversity of its landraces in Iran, which
acclimated to different climates. Cowpea is considered as one of the most tolerant food legumes under heat
and drought stress. Although cowpea is distributed in a wide range of arid and warm climate of Iran, no
extensive study has been done to determine the diversity of the landrace originated from these regions.
Increasing yield, early maturity for grain production, long vegetative period for fodder yield, nutrient in leaf
and grains, cooking quality, and germination rate are some crucial traits in cowpea breeding programs. Agro-
morphological characterization of the existence germplasm would help to identification of the valuable
genetic resources which could be entered into cowpea breeding programs to overcome challenges facing this
crop production.

Materials and Methods

Fifty landraces of cowpea originated from the arid and warm climate of IRAN along with Sistan local
cowpea landrace (Mak) were evaluated for the diversity of 39 quantitative and qualitative agro-
morphological traits. IBPGR descriptor was used to the characterization of traits; including terminal leaflet
shape, leaf area, plant height, number of main branches, hypocotyl length, growth habit, number of nodes on
the main stem, internode length, plant vigor, number of fixation nodules in root, fresh weight, dry weight,
days to flower initiation, days to flowering (50%), days to flower termination, days to first mature pods, days
to maturity, days to harvest, flower color, raceme position, pod color, seed crowding, pod wall thickness,
plant hairiness, attachment of testa, pod length, number of locules per pod, 100-seed weight, number of pods
per peduncle, number of pods per plant, yield, seed length, seed width, pod curvature, eye pattern, testa
texture, canopy temperature, leaf chlorophyll concentration, and heat stress effects %. This experiment was
done at the Zahak agricultural station of Sistan Agricultural and Natural Resources Research and Education
Center. The experiments were performed observationally using furrow planting. Each landrace was sown in
a five-meter row. 100 and 10 cm were considered for between and within row spaces of plants, respectively.
Irrigation was carried out based on the needs of the plant and considering the conventional method of
cowpea irrigating in the Sistan region, almost every two weeks. Statistical methods, including correlation,
factor analysis, canonical correlation, path analysis, and cluster analysis, were used to identify the diversity
and relationship among traits.

Results and Discussion
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Yield components included 100-seed weight and number of pods per plant were the most diverse traits
in the current study. Based on the results, studied landraces could be potentially categorized in two grain and
forage types. N7222 (Sarmoshk local landrace) and Mak (Zabol local landrace) showed the highest grain
yield among evaluated landraces. TN7241 (another Zabol local landrace) and TN7274 (Kahnouj local
landrace) were detected as landrace with the highest potential for forage production. It was also identified
that two other Kahnouj local landraces, including TN7292 and TN7291, are the earliest maturity landraces
among evaluated landraces. Correlation analysis showed a significant positive relationship between yield and
number of N fixation nodules in the root. A significant positive correlation was also identified between pod
length with a dry weight of the plant, the number of locules per pod, and 100-seed weight. Furthermore, it
was revealed that yield was directly affected by pod length using path analysis. Path analysis distinct
phenological traits from quantitative traits related to yield. Canonical correlation showed a negative
correlation between days to flowering with grain yield, and it was shown that dwarf bushes with high yield
component and 100-seed weight matured lately.

Conclusion

Notable diversity for cowpea landraces was observed in the current study. The results of this research
divided the accession to two grain and forage types. It was identified that high biomass yielded plants were
not comfortable for grain production while they product suitable forage production. According to the results,
two landraces were the best ones in grain production that were confirmed by cluster analysis. Pod length and
the number of locules per pod were detected as the main two traits related to yield. The observed diversity in
yield components could be applied further in the cowpea breeding programs.
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