Iranian Journal of Pulses Research

Homepage: https://ijpr.um.ac.ir olp Obge gsuu:"ﬁ'l
Vol. 14, No. 1, June 2023, p. 19-33 VEY Ul dous 16 yLouis V¥ (0599) Juw

Original Research; DOI: 10.22067/ijpr.v14i1.2206-1026

o2 Wl Sewis ) 3999 98 190 ST 39 B 2 9 9 55 L) !
W7 il sy § 5 wxi (Phaseolus vulgaris L.)

gy allio g99 V- TPY Axio

7 ol ad g0 905 pad Jole T gual) (odi o Mgme)) donliaz Mool e Lo junes ! (con> ) Al
rahimy0163@gmail.com ¢kl ixiuo slEiild (3 yglins suSuiils ceely) iyl sl y 5 i gl il =
sree—ees V- ADYF-BAAD (0S| awlls
hr.eshghizadeh@iut.ac.ir :kio! iz olEiils (g5 55Lis 0usLiils ( BALS S g wulgs 09,5 HLulils =Y
cerrmee e Yo YV T Sl awlid
krazmjoo@cc.iut.ac.ir « ol ciziuo ol&iils (5,9l 0uSiils (LS S g dudgi 09,8 sliwl -V
sere—red)—Fef VANV 10lS | alll
mzahedi@iut.ac.ir :;ylio! swuws oRiild (65 ,5Lis 0usLiils (LS St g dudgi 09,5 Jludils =¥
srre—en s Voo FOV-FYAY oSl allls
A.Ghadiri@aree0.ac.ir ¢35 yo bl srab asboo 5 5359l 3907 g lindnd 35 po Hboluwl -0
eremees YA FF_F5 A 1Sl awlis
marziyeh.asadi@ag.iut.ac.ir < liol iz slSisls (55,9l suSitsls wusly sl yi5s aisgol il -7
cere—er 1_ARNF-OTAY touS )l Al

.Lbé?)b
IAEA IR (RA WA PN RNEXH AR SRVES FRN ARV SRVERVAR PP TR R SRVAR RN RS IS
s & £l 0920
6_~'>).§~5 O, Slee Gl )l NFY o goul g g “_g).l—b\_é ep gy ez cgmme), oy 0dly diie g o an
&)l Gl slags, cou (Phaseolus vulgaris L) x> slog) slacaisss (Sossle smdsd oe slo Sig
NV ONY Gl Clgs slaiags

oAS

ol dB o 0ain B glad, S s d (ed lug) Ghjgel g Dlidzg wdy as e o lulesl ol
() 0+ Jolss Lol &, Glgie @ okal w5, o plml VWAA el); Jlo 50 )15 aw b dolas JolS slacSsls
=2 0 Ol 4 Sazlog) G ooz 09 A (S i Sl (e i Sehes () VY- 5 ) V-
5 adils sloss gy glas | o5 mhaw als «F 5 Ol s Glgime ralS Gl Sas i ah 4 S Ll o
5dlS ol e cogdle a4y ol dils 5 SG5elam o Slos g s asld gy jo dils slaw igy o BME slaws (e
s S L 3 )l oy )0 Slie i (Scod colpd @ az g L og ey (S5 (15 Sad I L
gt IS e g Camio Ay H0 Al slaad g BMLE o asls slasd gy jo BME Slawi L aily o Sles o (Ko
ails o ) Slas gy, BILE dlass (BME o awls slawy gy el | (T mlaws sl il e log) slacaisss
O 5 B (6 ls ime iglds wuas g edbe i lulys 0 (ST (Sis a4 Joos Lasls g cusls el
e iy lyie ik ity s 3 Shac 15 | (St oy Jaos (3L 4 a5 s caalllan o 50 slo iy
il golas o Ely )3 asdllas 990 SlacTss) G 50 (e F B E95 (S Hsb 4 ad olulis (Sis o
3,5 oslitul (Sas 4 Joos sl Sz lag QL] g Slipdlal Gl ol 5 Ol & CuBls 925 (5L

ails o, Sles ¢ Sid 4y Joou (asli ¢ Sis adgs 6lk ¢ olde connl i gads” gejlg

Rezaei & Kamgar Haghighi, 2009; Jaleel et ) <. doddio
Sasgame L) (65,5l88 iy (Ses s @l 2009 ot 5 ol SgaS g S day g SiS glop 5 O
) s 9 Seas Gbloe jleslinl 5L 5 05luos o) ) B el lml 5o 55seS sla il o awlal 5 o

gy .Ia.s‘{_w 50 .(Jaleel et al., 2909) Sdd oo U@U ).)Q_)l)k_) ] 6)”‘ QL‘”L:-? 0y 8,98 40 i Y oLx>')
g el ol Gleze ol 4 e O Q> rals ( Sis

hr.eshghizadeh@iut.ac.ir : Jgoue susums g5 *
IR


mailto:krazmjoo@cc.iut.ac.ir
mailto:mzahedi@iut.ac.ir
mailto:A.Ghadiri@areeo.ac.ir
mailto:marziyeh.asadi@ag.iut.ac.ir
mailto:hr.eshghizadeh@iut.ac.ir

VA=Y asio IF+Y Jlo 6yl IF (093) Jlo /(3 231 U gud GBS 9 3 /... Ko Sl 10,0 § s> 5

olaidl o, Shae iul38l (bls #Mal Slaal 51 S
St ) =SS aily o Sloe conl  Sis s byl s
sl Cow oS cul [ Sis 4 pglie p1B)] Sl sl el
s e 4 ) 53 s0l; S 5 ane Lol
Asadl et a.l, ) Sl 00345 )‘3....4\) ‘) ).v)) 6me9.') ul::u‘
Sl i3 ey ilio slahs, i ol b 2011
970 S 5550 lie 4o by yo sl Sy ololis
sobiie 4 ol s cpl b (AMINI et al., 2015) asb
SySbes ;L1 ez sley) legass oo Ol 2L5))
IRUIPAE IRV P PR GE R S H

gy 9 dlge
3 Lg) (h5gel g liiod wd 450 )0 Gdios o
s a2, 3FUBY SL Sl Jobo) o liw 0l
Ly e 50 VA gl a0 PYIPR Ll an
5 Jla> slod 5y deo ¥ aldls (Sus)b gt
A (wgadew 4> 0 V/F o Yo/ iy 4 allle SSTas
Jo gl sl z)b B )0 oaio 3 glac )5 ) )50
90, Slos awslie jolate ay ol plol [1,ST aw b Bolay
Skl w55 3 Sezles) 0055 SLeadss )5l ey
KS-21331.KS-21359 KS21336 slacuis walise
KS- KS-21374 KS-21284 KS-920054 KS21293
KS- KS-21373 KS-21168 [KS-21318 21195
KS- (KS-21488 (KS-21486 ([KS-21359 21158
Lolgl o cavs b cils Oldas 2oy mdand 5 05l Sugs
0+ sals )l sl )lol 9o lire .o plosil olo 5
ok Vol 5 g e Vo e (S e Sl
el bl 2 a5 09 A IS a5 sl ore uses
Sl o eed Gl ol (olidlsn 55 0 Sl S Al
5 e (T e Jaeme 5)lal (gl (on B Dj90 4 ol e
(VIO LY) (F10 L) s 4 o, Lol alols o O

PRI LI N LA S P N PP RY AN RS

Aold o Lo V8 a8 Ly loyhad (65l & jg0 4 (5L

ot VI8 il O s g e ilo) + a5 o,k
Dy el

e dew Job 4 b3 28 (65, boaies 5l e e 5

i i o) azalS oS a5 g ol iy S

9o do Lajlesd plood sl Jgome )90 4 (gl 425 5

OLalS 55 Jobw Gadihigb (cnlpli 058 o0 ok o515
09O ol per uilusygi JLad all b Ol vgeS syl
3% 9 (ol e (sl 5L 3550 SlaClie (o s pae
el S p mhaw o Jobo b sk Gotee ;5 DS A
Ahmed & Suliman, ) o5 o oLS o, caBss g asy
2 Cudgazme ol 35aS 4 olS adsl b (a8ly 40 (2010
Seas s 5l s (Zobayed et al., 2007) el w,
45 ook aenbion et SFsid Slge (arass o8l
ad) o) b anlie o S ohg a g 2l otz ol
Pl ol s ol s ye3 6 ity pRalS
S e 2alS L ST o wconl olS a4y 25 Lyl
51 (Nilsen & Orcutt, 1996) ol o (2alS 55 oLS 5,25
Ll pd 50 ax8 p olass g LS 5 (b s fals Koo )b
JUES) ngsd wiile S3ele b laonl B (Sas s
Sg-d o oS 0l ralS 4 pzie g 0l ST S g o
,9b 4 (Nilsen & Orcutt, 1996; Jaleel et al., 2009)
sla Sy ol wola) Ol s (St G S (IS
Zobayed et al., ) oS oo Wl ol olasdion 5 So5505 58
slopd, o 5 lae Sl ol 5l Glals (22515 (2007
Acosta-Gallegos & ) ool aslas Sas pos
(Adams,1991

3 l,siS ) egas 4 (SThst e et Luy)
039 b (Sbi i 4 Jl> (e 50 g Cenl dnng >
dedo i Dae olsS slao,ge yo i ol o, Sles
g oo s £+ 590> (Morosan et al., 2017) oy o
St 5 bl oS g S slaysdS 5 Loy
Sz s (Borujerdnia et al., 2016) 5,5 o & 50
Jo3= 5 S ol demedly o O lyime alS sl
Ay 5 Jobos o Syi el g 4, ol (bl Lid
Faramarzi et al, .(Morosan et al., 2017) s o Losl
ol e slad Bl o (Sas i3 o) L (2008)
i alS Al g (aME (20 5 ol e 4T wsls
ad> e o i g ool s Scis s | coles
o ds cad adly o, Slee iy el cely guncdde
Seas i s Bayat et al.(2003) adlas jo 0l > he
Slass cils o,Sles 0357 Coms )y (oS 4 i Sozlug) 4o
Koohi- .a_s ccils p asli g alo) « v 59 a5 0 e
as wols les 5 Dehkordi & Khoddambashi (2008)
D Lagl ails o, Shos falS o (gialy Al ey 25



VA=Y asio IF+Y Jlo 6yl IF (093) Jlo /(3 231 U gud GBS 9 3 /... Ko Sl 10,0 § s> 5

Age jo aild laws (B ;0 Aild dluxi digr yo B dluws
olal Ojgmo a4y Wiy i Cubld g (S, &Bge
50 Ble slass (. SKlo e 9 ol &'uji o>y

A Ao dgr 40 als slaws (BME o &l slaws @y

FHISTORA
Voo wou)wd;bg)w)&w)‘oémlb
A5 e o e 15 G35 ol S5 o

&l o ySlos

B>y o 50 S92ge slease (JolS (Sarw) oo o
Sl 6 ) gy S 5] g s Ceblsy gle]
e e 3 S bl o ails o Shee Sl jo 5 00
A dwlie Cogby as 0 VY el

S 5elem o yShos
sloasy cilesl axly o 10 el); (Soww, ploj o
s i el (bl Sl B 5] ey ezl
Fooled o S Slis J 2y eoih iy p sladiged

A 598 Culed 0 g a8 T 18 el VY Cok 4o

<l g sl
s dowlome S5 59lgn

Sl (Pl =(ails 5 Slasl SG3else o Sac)x) - ¢

STI=(YsxYp)/( ¥p)?
O bl ails 5 Shes (pSilo oo 3 4 Fp o ¥
Lyls s asls oy Slas s i 4 Yo 5Yp 9 U= 09N g

ool Juloni g 4y

S8le s 5l esli ol Ly addllas l gl il ls 425
5 oslitl b 5 oy Silie dayliio b alonil 4/F a5 SAS
0 Jloml mlaws ;o (LSD) Slo e &glas oy e O3]
épdy &y50 MSTATC 158l 5 6505 e b ooy

A

boga) azmalS Jals jlal 5l g 2855 plonl LSy
al> 5o bl U g 5l (Sas 15 Jleel (il 1 oy 59,Y
g 5 9y lhge Job o ol Jleel 6] zobaw (Saw,
5 ST Lol olis el5 slocadl o o 5L 90 5o
lod pyo l eolitul b 5 mlacale S 5 lags )l
S ey alz o 50 g0y Jad gl jo ol pladl
Joaze « 0,8 2 bl jl ail> B Sl «So55l5 58

A bl ails

Olao g 503l
S o 25

Lol p pulf ao)3 00 ad> e )3 polaie cnl sl n
L Ll Sy s g oz jland jo 50 (Solad j5b 4 4550
Model Winarea-UT-) Ssg 8l w Sy zelaws olSws
2 aalol jo ol (658 0lwl e e sl > (11, Iran
LS S mhiw a3 ld ima asly o a5y slass ulu

S O o glgimo
ad>yo j0 oSy Ol o Glytzme (5 = Sojlail sl
olal Ojgmo 4 Gl oS 5l pa S un,00-
oS o asges (FW) o3l 59 ol jo o plosl (6 8 d5g05
los o celw Y oo ayy ;e Of 5o L ((uts
PRI I PR PRSIV VAV IS N Jt B O - JPN -¥ P
Aged (0,5 S Cgm dw A eyl s (TW)
los jo (5 iz J S o celw VY Cow i S,
(DW) Sz 59 o g 0010 )1, 8 oo wdis 4> 0V
STRWC) S O s (Slgiome s 0 (5 15050
Sadeghipour & Aghaei, ) o acwlxe 5 doles &,k

(2012
/RWC= [(FW-DW)/(TW-DW)] % 100

= “5_4'.;‘&)@ Al o 0 e gl (6 Soslul 6l
bl Bolal Ojyg0 an (2alS 0o ,0 00 al> e 0 g



J

RUL Y

.

92 BB /..o S hos )

Lois V¥ (0590) Jbw [ ol 9 b

°)

s

VY Yo o)

Axduo ¢

a-ry

su=3% oD o0 = off o R e FR oforer =T of of R < A oo

[2A3] 100 18 WL IUTIS=4, “[PAS] GO'() 18 LI IUTIS = ,, “JUROIUTIS-UoU = Su

. . - : - . . ‘ : . i () (%) uonereA
TL1 0°¢l e €91 S6T ELE ) 4 st'6 iLe 1L o< 10 U120
Ser 678¢ 1434 0Ty 9'Ts IO 38t £1Co 601 8170 a0l N5 q qd
Cel ety %
. ? . — : . oo adfiouad,
LOS1 uS9PE L3EEE su0'1T «u9'9L LSSTOo L6T6 wELE wC 91 001 143 G ownSar uonesiuy
01 LLI88I1C ..LV8E 1 1G L] L0071 JOEC ..£€6¢ LT L6071 Ll I Teay adfiouan
t61 T8l 995t (413 611 1S€°0 I T8¢ ¥01 1o ¥ e eq
,.9€9% ,.00L9¢t ,.9vT69C 8IS L.Th99 WSPL .8LE wl€L1 Lbotl 98T 4 Sem® awi3ar uonesLu|
65°¢ 1€€T P0€ 5 5 €TC 19€°0 L'6¢ €€9 Tss 0TE0 [ 5 uonnadoy|
xapui [UEIRY pRIA SUEIETTY yuepd i ”EE:: yueyd aad 31y JUUOD IEM xapul
1SIAIRYH [eaojorg urean sureas g0 aad surean m..:h Jdquinu spog yued AR JBI] BIIE JBI] wopaday
Hops R i iy % % “ 2 € Josaudaq ¥ uoneLEA
e il e (NN oo e 24 = s " R J0 $92an0g
Labe sorx‘e sorste £v|e ojev fevje ejew of fv)e 7R oF fm3 P e s el
T T ofev (oS
aaenbg ueapy =Y L !

b~ Bl e | £ o] | (o & orglio 6 1<) soysleo (B e (6 &

*sad£youdsd ueaq ojurd jo syuduodwod pRIA pue pRIA U0 S10JdL) [BJUIWLIAAXI JO $)I3JJ3 IY) 10§ IIUBLIBA JO SISA[euy °[ dqe]

Yy



VA=Y asio IF+Y Jlo 6yl IF (093) Jlo /(3 231 U gud GBS 9 3 /... Ko Sl 10,0 § s> 5

i 995 9 &bl iy il Coi Sjalam o Shas g ilshesy39 gy 10 Al Sluwi «F T (cound (Slgie (aSiloo dunnylia =Y Jgu

Table 2. Comparison of means for leaf relative water content, grian per plant, 100 grains weight and biological yield affected by
irrigation regimes and genotypes

Selse (1) S 32 0T (oo Slgizo wg 50 &l Slasi (p5) 4ilo)ee (359 (270550 39 £ 5) S35999m 0, Sdas
Factors Leaf relative water content (%) Grzllr;f]tper 100 Grains weight Biological yield (gm)
skl

Irrigation regimes

Iy 93.0% 36.4° 42.2% 5178

Iv 86.7° 23.0° 36.3° 361°

I 83.5° 14.4¢ 40.6% 361°

Genotype )

KS-21359 87.10¢ 25.25¢ 42.1% 410°f
KS-21336 88.9%° 25,10 36.7¢ 467°
KsS-21331 89.6°%¢ 2475 36.6% 4580
KS-21293 88.5%¢ 22.3%9 35.4¢ 403¢%f
KS-920054 85.6% 17.5¢ 40.7° 393¢f
KS-21284 85.6% 18.7°f 45,1 419°f
KS-21374 86.6° 27.3%c 38.4% 413
KS-21195 87.6%* 25.30¢ 40.0° 4020%f
KS-21318 84.9° 25.30¢ 37.9 461%
KS-21168 87.2°¢ 32.8 39.8« 388°f
KS-21373 90.5° 23.1°9 37.2« 409
KS-21158 87.5%¢ 29.1%® 42.1% 414>f
KS-21359 87.2v¢ 25,70 48.52 379f
KS-21486 89.6%° 24.5>f 25.9° 300°
KS-21488 90.0% 24.7°F 41,40 369f

Ghafar 87.7%¢ 19.3%9 45.6% 5312

Sadri 88.1%4 18.31 40,20 445%¢
KS-21573 87.4°¢ 33.1° 41.0° 370f

LSDss, 3.09 6.78 6.06 57.8
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1;: normal irrigation, I: mild stress and I3: severe stress indicate irrigation after 50, 75 and 100 mm evaporation from the Class A evaporation pan, respectively.
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using LSD’s test.
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Table 4. Analysis of variance of drought tolerance index for eighteen pinto bean genotypes

Olay yo Lo Mean Square

et @lo ol azye 6yl g duliol v g5lal geaw b (wald)l iod) 1 6okl g dung il v (5 5kel gt b (aali)l (i9)
(2o (20
Comparison of irrigation level I, (control) with Comparison of irrigation level 1, (control) with
irrigation level 1, (mild stress) irrigation level |5 (severe stress)
Sources of Degrees of
variation freedom STl ST
55 17 0.089™ 0.086"
Genotype
Uas 46 0.016 0.040
s ) e s Voo g VO B 5l e sylal Silo iy asas (15 L Iy 5 odle (25 L vy (Jgeme ()lal b 1y /o) mhass o Jls e =i oo [0 0 el )0 )0 me= % o ime £=NS

ns = non-significant, * = significant at 0.05 level, **=significant at 0.01 level. I, or normal irrigation, 1, or mild stress and I3 or severe stress indicate irrigation
after 50, 75 and 100 mm evaporation from the Class A evaporation pan, respectively.

gl G gl ams gl g (S & Joxd a3l (aSlee A lio -0 Jgax
Table 5. Comparing the means of drought tolerance index for eighteen pinto bean genotypes

1 6okl e il ¢ (55T i b (L)l (p2dlo (i) 1 6okl e il v 65kl gelanw b (Aol (wyas (i5)
P Comparison of irrigation level I, (control) with Comparison of irrigation level I, (control) with irrigation
Genotype irrigation level I, (mild stress) level 15 (severe stress)
STI STI
KS-21359 0.727"¢ 0.680bcd
KS-21336 0.900° 0.8972
KsS-21331 0.810bcd 0.9072
KS-21293 0.7070f 0.617bcd
KS-920054 0.577¢f 0.697bcd
KS-21284 0.6900-f 0.747"
KS-21374 0.6730%f 0.690bcd
KS-21195 0.687¢f 0.643bcd
KS-21318 0.887 0.8502c
KS-21168 0.6134f 0.630bcd
KS-21373 0.727°¢ 0.617bcd
KS-21158 0.6674f 0.727b¢
KS-21359 0.587¢f 0.583bcd
KS-21486 0.387¢ 0.373¢
KS-21488 0.570¢f 0.537¢
Ghafar 1.178 1.122
Sadri 0.777b¢ 0.8372c
KS-21573 0.507f 0.650°d
LSDsy, 0.211 0.330

S5 6110 JBlas 45 9l cpaSileo (g 52 30 il (g0 A S a1 asid iogshan Vv 9 VO Do 51 s (65l SRl i 4 e BT L Ty g eidhe G b Iy (JLo i L T
I 15 Se BT w0 y0 B Jlessl gk 15 (LSD) (6 lo cizo gy Sl yg03T wlaw! y it 5 yidnn 3 y>
11 or normal irrigation, 1, or mild stress and I3 or severe stress indicate irrigation after 50, 75 and 100 mm evaporation from the Class A evaporation pan,
respectively. Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using LSD’s test.
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Introduction

Pulses, including pinto beans, are a significant source of protein in human nutrition. However, drought is
a major environmental stress that negatively affects plant growth and development, ultimately reducing grain
yield. Drought stress can disrupt the photosynthetic apparatus, reduce stomatal conductance, and cause
premature leaf senescence, leading to a decline in yield and yield components. However, different plant
genotypes respond differently to drought stress. In developing countries, around 60% of bean production
takes place under drought stress. With over 85% of Iran's land area located in arid and semi-arid regions,
pinto bean cultivation in the country is subject to drought stress, necessitating the search for ways to increase
yield under such conditions. One strategy is to introduce tolerant and compatible plants. Therefore, this study
evaluated 18 pinto bean genotypes under different irrigation regimes to identify drought-tolerant genotypes
based on the traits that directly affect crop yield potential.

Materials and Methods

This experiment was conducted in 2019 at Bean Research and Training Campus Farm, Khomein, using a
3-replicate split plot RCBD. The irrigation regimes as main plot consisted 50 (l1), 70 (I2) and 110 (lIs) of
cumulative evaporation using a standard class "A" evaporation pan.18 pinto bean genotypes (KS21336, KS-
21359, KS-21331, KS21293, KS-920054, KS-21284, KS-21374, KS-21195, KS-21318, KS-21168, KS-
21373, KS-21158, KS-21359, KS -21486, KS-21488, KS-21573, Ghaffar and Sadri) were considered as
subplot. The grains of each genotype were planted in six rows with a length of three meters. Irrigation
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treatments were applied about 30 days after planting. Pest, disease and weed control were performed
according to conventional methods during the growing period. Plants were harvested from each experimental
unit at physiological maturity stage and leaf area index, leaf relative water content, plant height, grains per
plant and in pod, pods number per plant, 100 grains weight, biological yield, grain yield and harvest index
traits were recorded. In addition, the drought tolerance index was calculated to identify the tolerant
genotypes of pinto beans. Analysis of variance (ANOVA) was performed using the GLM procedure in SAS
(version 9.1; Cary, North Carolina, USA). The least significant difference test (LSD) was used to assess the
significance of differences in treatment means at the 5 percent probability level.

Results and Discussion

Irrigation regimes caused a significant reduction in leaf area index, leaf relative water content, pods
number per plant, grains number per pod, grains per plant, 100 grain weight, grain yield, biological yield and
harvest index at I, (27, 7, 25, 17, 37, 4, 6, 30 and 11 percent, respectively) and at Is (41, 10, 45, 34, 60, 14,
23, 30 and 40 percent, respectively). In general, the rate of decreases was greater with increasing water stress
intensity. Therefore, it can be concluded that drought stress negatively impacts plant growth and yield, with
the severity of the stress playing a significant role. Drought stress can result in reduced photosynthesis,
metabolic disturbances, and even plant mortality. Among the genotypes studied, KS-21318 exhibited the
highest grain yield, followed by Ghaffar and KS-21158, respectively. Under normal irrigation conditions,
grain yield demonstrated a positive and significant correlation with the number of grains per pod. In the 13
irrigation regime, characterized by severe stress, grain yield showed positive and significant correlations with
the number of pods per plant, number of grains per pod, and number of seeds per pod. The pinto bean
genotypes examined exhibited notable variations in leaf area index, plant height, number of grains per pod,
number of pods per plant, grain yield, harvest index (HI), and drought tolerance index under both mild and
severe stress conditions. The highest and lowest harvest index in Is irrigation regime (severe stress) belonged
to KS-21318 and Ghaffar genotypes. Among the studied genotypes, the highest and lowest mild drought
tolerance index belonged to Ghaffar (1.17) and KS-21486 (0.387) genotype, respectively. As well as, the
highest and lowest severe drought stress tolerances belonged to Ghaffar (1.12) and KS-21486 (0.373)
genotype, respectively.

Conclusion

The correlation coefficients among traits suggest that, for breeding pinto beans with high seed yield,
priority should be given to the number of pods per plant, followed by the number of seeds per pod and the
total number of seeds per plant. The Ghaffar genotype was found to be drought-tolerant in terms of grain
yield, among the genotypes studied. Overall, there was a significant variation in response to different
irrigation levels, highlighting the potential for breeding and selecting pinto beans for drought tolerance.
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