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Identification of the Effective Traits on Grain Yield Improvement in Bean Cultivars
(Phaseolus vulgaris L.) under Different Moisture Stress Conditions

"ol ols e o T spllae Lo juemme T Gamge druasn (5 00> degans
VNV il b AV FNY sl s &b

ouSe

o B s il bl dugd o3, 8 (S5 655 il 5 b o Slas 55 Slao s pte ol sliinn
0 plosl (w9 Sl sy 5 5 0B 31 B sy 5 oy Ll e 5 s b ol JolS slanS'
O 3 Sl (S Jauily 0929 S0la a5l Jlosre (Fugby Lulpd ggezme jo Slio el sl p)l ol sl (las s
Lyl b aw ggoze jo ails o, Slee )l (eSSl sl 9 (5 a1 g i in sl Lujs g castisls a1 ol o )
ol A8 il gyl pre g axgd BB galS sugby a5 4 Jbop Ll 5l S L sBL1 S wls o Sas e 20 susb,
L0 b cls 5l 5, olaws e olio adS gl Susb, dilisee Luld 5l ciids 0 e cugb, L5 6,108,850 Sl
Slas (Swd mls al lo ges (< 0.05) ool a5l esls sl g 59090 58 e, U ClllS 5l 59, slaay o o ddle
g ald o (39 bl e le @i ;o wils olaad caigy jo S Slaed ( (Su5elgm o, Sles igy 0 BME 59 Olaw 4 sly ol
2045 8y ol ks el e )S ) a5 ol il (6, e g Cutte [ Swaod ails 5 Sloe b ails ol o090 Job
O, las il el @i 0 e 3y Jold s gay wils o Slas  She Slao p St (o balid dn ggeme
€955 alp YL Gl wig jo OME slawi (Sugb, Lalih dw feemme;d iz ad Aog Aig 0 BME Slasl g (Sujelem
RYRSICHL PRNGS

3 Skas (plBaplE (gmm )5 ) (o8 E55 o pS (TP £ o po (ST £95 1elS sWojlg

Ol i e gr sl8zils (55,5l 0uSiisls (bl Dol § celyj 09,5 lils 5 Jbokiwl cuds,l cwlid )15 gemtils i jar ¥ g ¥V

oy 9 Oeel (Olidon lojle (laes pliwl anb wlio 5 (55,5LeS 3590l g Dlindos 35 00 0 5 Jleb ants 9 Lol Slindos oy cigh (o0
Email: s.moosavi@basu.ac.ir  Jgtas odiuyg s

oy



Wl el oglie glalae ol it slacelss
el (1988) ¥ 57/ 5 Ko (1978 & FilS 5 LunCy9)
0,l 0 (gied,l Sledbl Cseiy blate Sl asllae wis,S
Sfles g)luly 2 byl g 0 Slee p lame iz sla il
S st rye bome i 1 55 aald )
035 8 ol (5 s S )13 lasme 3l cou pB )l 5 Shas
Gl crge S0 Sliea 355 05l Sy 4 Ol
i ) g d9des (e 5 o) )l (Sheen
o0 e o cunl (SKee e SO 50 G50 sl
Jolme GasS o oauyy ol sl asisly ass ally
a7 (1988 ML) 95500 oz el (Byee 5 ool
G yeS el 4 als 5 Sloe b calizes Olaw  Sian ol o
olseas gl (355 5 Slio (nl (oad Cuol 0550 50
e S (1996 ALhTh WS e SKaS il gla lore
o, 8o Sgupe sl Mol sloasl, b e Ol
S Sl sl peiteens Sl Gkl Wl s
b ;56 Cou jieS g atdly o Sles b 93 (St
Slao (Swen (1991 g/ § (5,/500) 5,5 O g0 diun
s Soodl 390 )3 (6 S el 4 Ails 3 Shoe | alise
-0 S8 bl glaslre plsiea lagp] 55l 5 Slao (]
OlFse pEapl (gan)) 4525 S5 L (1996 (L5 oS
Bd> 5 Shee 59y p SorsS) Joe 0 ]y Sl o5 Slas
Sl 5] gl LB lee a5 |, Slio L5 wagal
lysacly) ols 13 pw)n 9)50 WS (0 azgi ) 0 Sas
£35Sl eyt e ol a1l Blaal s 5w (VFAY
balyd o Gdod cnl po asdllae 050w o)y Slao
Fhe Slho (nnee (plolid Guizen 5 las 90 (So3elsS]
o5 eJlep) gk, e Lulpd ggeme )33 Sles
(BB 5l (g (Fugby (5 g (BB I 3 (Susb,

il e

gy 9 dlge
3550 OBLST oKl oo 0 VWA Jlo o Lol> agh
s ol (b wlie 5 (55,088 S50l 5 Slasios
o Lo b Bua b Jy allaz el aw &)p0n,
GE5) (BRI I ey sk, A gk, skl
G5) B S sk 55 (ke b
ao b ol JalS slacSsh )b LB s anas sush

6. Francis and Kannenberg
7. Beker and Leon

8. Kang

9. Agrama

g

e 30 10 0 ,Sloc Sguge 2 ygo Olho Llull
doddlo

2 e M (egn by YO dgas il b Slige
5 Loy S 0 a5l sl Lo 9590 (e (mels
als o,8les ggozmo L LS VAFA goome 0 ol
00 lpl jo oS cpl claS n) maw 5 5 124740
adbiso o AOTA sgam o s o Sles fgozo L LS
L Lig) Jyame 325 55 Slige g5 JS 512013 56
Slg asbylel) caslyls 1y Jgl 4, odgs o doys FYIV
1990)" 36 5 sl el ek (VYAY s),0liS ol
sl e lulis b con el QLS o Shes
ol (2008) ¥ Tiler 5 Cilpo tenlay] Jlite 1 5 5ot
Gl e Jelse 5l (Gl g (G lais wio S
GLGES (e 3l Ngd oo gmime (o) DY gaze o Slos
3 olS sy 5K le a3 e (K5 R e
Al o plrear o Slee S (oo dgaone )0 Sles
P a Sl 03 W3S 5 S 090 (paBle Hebay oleia
polie pB,l slp (23S 45 3,18 929l IS B8l J>
balpd 4 Cosd G @D Jby llpd cod (Sasa
5 Bl bl 5 (B ojlrl 1ng o)l (Sas 25
Fplhll) Sjlose (San | Vb o Slas Jeily b sloe¥
Gib 5l Pasbine pe OBl 0 ,Sles g0l5a 4o (1996
ey 003l e Sl 4y Connd Wilgs o w0, Sles sl
4 s jslitet Sl Ol 5l 458l ity
5 o Slie 52555 slo Ty St el opllan ko
505 5 ol 056 rizen dop)] G 21 s,
o 50 B Sy ) plelis a5 cwl eog e
Oer g ( Sy owbe) wibie Cueal B> mls
E95 S92 Mol Bun a gl Sl 4Y (VYAY
o555 ol i) S 85 e IS S5
Jgore jsbds a5 098 oo oolitul (S laJulod 5 a5
olly (S5 lyly sz @beeslel ey cnl 4o
obyly @i S5 s oyl spdcdly
2 sy Blite 3l agzg ools Glas sln Ysane iS5
ot BB e Dlpts &5 Sl 05,00 B Lanme
elais] alewgds Wl oo buoe )3 codgy blite Sl il

1. Food and Agriculture Organization
2. Entz and Flower

3. Huang and Jiang

4. Rajaram

5. Indirect selection



A% Gl g jm b /090 85lod [ pavin ulo | (BLS Gludgi 559U
fdos g a3 diads (g mSeslal g oy (e YT &S
uyo)T 9 l.:aoola ou\.uLo.JLv uoﬁ.‘JLo).: QB‘“)T ﬁl.?u‘ )l o= L:eoolo

5 SAS91 byl oilly 1
% plxl MINITAB14

)‘P‘f’f; L

&1y Silee amlia o] aalsl ;5 5 S pa (il ly 4520
‘5..»9]4:) Lyl aw Egomo ;0 03D G rSoslal Slaw LSALQ:
aw) (shgb, Alise Lyl il oS e (il o o ol ploxl
g olay Sl L ks slolass lgica o Susb, b
o) Mok ad S i o ol Sl L Loyl ke o3|
G35 & o 4 Loy Gla ol el 4 azgi b ae yo
0,8 b (WWAS (Sl AYYE () Ken § (g0
Facolee gly ol - Bolai Jow go5 4 a>g5 L a5 5 5bay
Jol llaz Slay o (o Sls 51 A Jule) cugb, calises byl i
B Jole) pl)I F aculxe glp g (F S 7,500 lsica)
Slyee) pB) 5 shy Ll ite A Slaye Sils
4350 g (Sad 4525 @l 1ol solaul (F ,uS 7,5
by lio plolid ¢lp 5 (Gl o) pBapl (o5
g |y alo o ,Slee Slxd 5t a5 w@ils o Slas b
29,5 oolail (s ,S o
SN 8 59 9 5 Ol alps dsle Sy
(1996 7 5 Ko g is5E) o oolawl 5 Ly,

2
O
pcv =Y 4100

X
S5 o Sl (s Sl aps Sy alady ol

M

Cho xSl (X) 5 Cho (it bl (Gphz)

sl
2
acev =Y%% 100

X

™

QT ) aS Cewl A5""'9") u‘).A.».I.) w).w )isLu 4.]4.3‘) wl
. . - e 2
Cho 5Sibe (X) 5 cho s ol (047)

RIS

2. Falconer and Mackay

00

o) O dels Glalojl s o alS lge g0 S 12l 1S
OLas s D) 50,8 slag) 08, O el () Jgoz) Lay!
5 oaSals Ly w51 ko Lugl o, F 5 G 5 IS Lo
L s cleinn st b ool sl ol ol o5 wisss (oS3
Gl Ll o5 o SaiglsS] Ll 5 Sases
ool SB35 ialos] gl i oyl Sl 5gd ash,
g9 5l a0 olSisl S il oS ol lid pr oK)
@ 2SS )0 g (s Ojgen jed S g (oegd (S0
aS 5 by ol bl VY)Y Lo olo ols > jo 2o VXY ol
§ oo 0 aloli 4 g F s, ¥ els &5 0
3 Feile Ve lacks; (69, 2 el abold o S0uSy
90 1,55 o el sl Canilen jplateds A 43b /S L
Al adF b o alol e ) o b ,S o g alol e
o 2y SISy slml g kg e G0b e Cex
5 Syets 5 3y, Y alols b ady sl ] el
2 Gl Glajlad Gu 5 CES Djno bshew O)jgon
Jloy Lulys jo 0008 Jleel b 7,8 4 Golesl aw j»
Sts e ke At Geloly @olal by sk,
23,5 Geesd VAR o) 5 (55948 eol) A oS oo
A 359 5eSls psbay (b, Lulyd (ol )0 kel e oS
o kil Gln oS se J el o LSS, Y
e Ve ol sl olos st 5 ) sk
Oes 5 5y9ae o) A S ptus SES Sl s
Ll cnl 55 6yll 530 chasie joboas a5 4 e (VWA
o5 les Jlesl @ly )3 1350 )b 55, V) 2 dgas (Sush,
Sl G el gk, 5 kbl o Sl Sugb,
Ao pogw A0 b VA Als e 0 J) e >
A Cpoges oz L0050 a5 Cewl glals e aS xS
ot spdbe (ghsb) i llpl 5o 5 (Sl onds (ol xS
Lol LS5 dje b R7 alo o) 2s0de do o |
oo S5 Camaz 10 s B gl a5 el loj
S Jes (2003 O 5 U0 w08 Jlasl (2l
Jsb )0 asye iz )3 5 (Fud Djgod ds)ie 5r0 slacile
ol (o)s Sllos Ko o0 aalol j3 5 2855 &j50 Salsj]
2 G902 3l b 5 )lal Sllee (alS SBTL o5l
okl 5o 28 el Sygp0 s Gralesl l2l Jsb
@3y 93 Yo Sl W Veoslass (ol o 0t) 0B Jad
el S8 Sl 0 b(Jsb e ¥ oggerme 19) (aws
dmle Sz (Jy WS by wwlas Sl cux
ol ciS 5 e U5« Sojslsn o ySles g als o Slee

1. Shenkut and Brick



A% liwo) 9 3l /90 8 Loy [ proin ala | 2L Wladsi (55903

ouds oolaiwl (slug) 'a@)‘ Ay pyd) Jgus
Table 1: Growth form of used bean cultivars
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Table 2: Results of combined analysis of variance of the effect of three moisture conditions on different traits in nine bean cultivars

Olaye (Sl
Mean of squares -
S, Slos KT BRCHARRYY 50 BME (59 5 B slasy 0590 Job Oy B g, olaws O+ b g, ol '|),| S g
- - . . . ) . Ny &)
wilop aslh b oles g wls L Gy Gy 23 o S PO S0 ) df SOV.
Harvestindex  Grain yield Biological 100 seed Seed number Pod weight per ~ Pod number Seed filling Days to physiological Days to 50%
yield weight per plant plant per plant period maturity podding
105.84™ 8871.94" 2850.8" 66.21™ 13309.82" 1133.01" 340" 259.86" 10.25™ 0.16™ 2 B ssb, Ll
Moisture conditions (A)
a glas
151.75 3525 566 3.75 1135 297.27 109.04 45.17 56.69 4.46 6
Error a= E (a)
152.01" 1802.93™ 3210.86™ 112.48™ 184.53™ 174.76™ 168.54™ 56.7" 284.04™ 105.28™ 8 ® el
Cultivars (B)
113™ 280™ 923" 1.58"™ 188.26™ 31.54" 20.70™ 11.03™ 35.48™ 1.31™ 16 B, :: JJ:M A
X
b 6[]45
74.04 216.3 544.04 6.41 194.85 16.73 12.83 10.58 34.44 117 48
Errorb = E (b)
(22,0) Olyusis o o
15.29 16.86 15.19 8.8 18.09 13.82 19.6 7.05 5.18 161 e
CV (%)
0o, ) 0 ol jo lo g Dglad Gl pixe Geldipace i Say s g 5 NS
ns, * and **: Not significant and significant difference at 5 and 1 percent levels, respectively
iz lae g9, ‘5_,5.19) calizes byl a1 olaSileo duslin @L._» ¥ Jgo
Table 3: Results of means comparison of the effect of three different moisture conditions on different traits
Different traits
(p,5) &lo 5,Skes (£55) S590gm o, Shos (p,5) &ls 2o (39 A, ailo olass (p,5) a3 5o B (39 Ay o B olass (Goy) yd o2 050 Jsb sk Ll
Grain yield (g) Biological yields (g) 100 seed weight (g) Seed number per plant pod weight (g) Pod number per plant Seed filling period (day) Moisture conditions
105.34 189.224 30.20% 100.344 36.23* 21.694 49.6" Joy
Normal
87.15% 150.8248 28.568 75.048 29.2248 18.354 44598 e G5
Moderate stress
69.088 124.628 27.07¢ 56.098 23.298 14.68 44,038 Rt
Severe stress

Sibor Sudo o lp abgye slaled G 3 I3 giae Dyliipas porde g 2 53 wline By >

Similar letters in each column indicate not significant difference between the treatments for each trait
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Table 4: Results of means comparisons of the effect of 9 bean cultivars on different traits

e 30 10 0 Slos Sgugy 2 Fgo Wlho oLlubll

alizes Olas
Different traits

el sasla Gl oS Seisle 05 &lo do/d)'ﬁ 5o &l slaws 4o J/)L{': O39S ;.9)&% Slaws » o»f Jg.]o Oy b 59, b‘d.u 2oy 00 5 39, oles .
(4o -5 -5 ) Ly, (¢ < e Gay) % o Sl sl f o
Harvest index (%)  Grain yield ()  Biological yield (g) 100 seed Seed number pod weight Pod number Seed filling Days to physiological Davs 0 50% poddin Cultivars
0 Y 9 gicaly 9 weight (g) per plant per plant (g) per plant period (day) maturity Y op 9
50.648 80.56¢ 158.924 31.94%8 77.45%8 30.478 17.78¢ 43.3°B 112.378¢ 65.33° 72!
Akhtar
55.63* 82.428¢ 148.3%8 35.09% 73.5448 29.978 15.965C 4078 104.3¢ 65.3° olasye
Derakhshan
57.23* 78.48¢ 136.8748 27.918¢P 74.06"8 27.838 16.188C 38.38 99.3¢ 62.3F o
Sayad
67.96* 71.23¢ 102.768 23.36° 66.88 20.24¢ 13.6¢ 474 119 694 (‘;JIS
oli
56.08* 83.028¢ 145,378 23.588¢P 71.44%8 27.768 18.615¢ 45,3~ 120 688 I\fu
az
56.38* 85.118¢ 168.58" 25.82¢P 71.16%8 27.758 20.85"8 46" 116.3%8 66.3P Jll:
Pal
60.6% 104.54%8 169.03* 30.4148¢ 86.69" 34.2° 21.6"8 45.6" 11748 67¢ Lo
Dorsa
66.34 114,712 172,73~ 25.29¢P 84.14"8 35.324 26.28* 43,378 113%8 67.3¢ easils
Daneshkade
54.4° 84.328¢ 154.82* 29.645¢ 70.0548 29.56"8 14.3¢ 46" 1158 66.3P S:i‘:
okofa

wilios Sho o lp dbgpe slajles G 50 locine Dyliipae pogha 4y y2 50 Alde g >
Similar letters in each column indicate not significant difference between the treatments for each trait
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Table 5: Results of correlation analysis for different traits

ol > Slos So 39 5 ails slaws OB ig e BE slaw 0,90 Job S Sy U 59, 0laws O b 5, olaws
) alo o Slae : ) ) - Slaw
cunls Gy So59lem aslo A A A FRUBERGN o590 90 5 RO ws o Traits
HI BY 100 SW SNPP PW PNPP SFP DTPM DTP
1 SR o3 00 b g, slass
Days to 50% podding (DTP)
. So5e02 58 (Smoy B 59, 0laas
1 0.55 Days to physiological maturity
(DTPM)
1 0.73" 0.38" 0N ey Jsb
Seed filling period (SFP)
1 047 0.051 -0.08 By > DI Sl
Pod number per plant (PNPP)
1 0.75™ 0.21 0.024 -0.24" By 55 B 03
Pod weight per plant (PW)
1 0.71" 057" 031" 0.033 -0.08 By > &l olas
Seed number per plant (SNPP)
1 031" 0.34™ 0.027 -0.12 -0.3 -0.36™ als vo 035
100 seed weight (100KW)
1 0.3 0.7 0.88™ 067" 033" 012 -0.12 sl 0Sles
Biological yield (BY)
1 0.80" 023" 0.66™ 092" 077" 023" 0.08 -0.18 als 5 Sla
Grain yield (GY)
1 0.58™ 0.018 -0.013 0.16 0.36™ 0.36™ -0.063 -0.021 -0.13 Sl n pas

Harvest index (HI)

a3 ) 90 el (o o pme Solay oy g %
*and **: Significant difference of 5 and 1 percent levels, respectively
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Table 6: Results of stepwise regression for grain yield, as dependent variable, and other traits as independent variable

Slaw
Determination cumulative coefficient g 0 BYe olows So5elam o csls L Sg 0 Bl y; Intercept Regression steps
bp) 2099 2 o> bp) S31] p g p
Pod number per plant Biological yield Harvest index Pod weight per plant
85.55™ - - - 2.94 0.159 1
91.66™ - - 0.85 2.61 -37.97 2
92.17" - 0.41 149 0.61 -78.55 3
97.33" 0.29 0.39 1.45 0.53 -76.73 4
Ao, ) 90 ol (o Ll Jre o Ay ek g %
*and **: Significant at 5 and 1 percent levels, respectively
Table 7: Genotypic and phenotypic coefficient variation in different moisture conditions
Moderate moisture stress Sever moisture stress Normal Moderate moisture stress Sever moisture stress Normal Sles
g E95 ey S e S ek S 95 eyl S €95 el S E95 ey Traits
PCV PCV PCV GCV GCV GCV
9.19 8.8 8.8 9.13 8.62 8.60 (#IDUE 20,3 Oe b S5, olasd
Days to 50% podding
11.7 10.95 10.52 9.86 9.72 9.81 sl (S, U 9 slas
Days to phy. maturity
13.46 15.09 12.54 10.67 125 11.79 2O °)5°_J?'°
Seed filing period
40.17 82.4 56.01 36.69 78.75 52.72 Byt 5o B olas
Pod number per plant
27.09 455 29.75 25.03 41.79 2659 By 5> D 0
Pod weight per plant
18.41 35.41 22.4 13.35 27.04 13.19 B2 53 sy Sass
Seed number per plant
23.35 23.89 2158 21.36 23.32 19.91 o ae 3
100 seed weight
6.26 42,6 28.74 4,97 39.61 25.71 S2glser 0,Slee
Biological yield
29.27 45.183 30.65 25.91 40.2 25.77 s o Sles
Grain yield
21.95 25.75 24.82 13.32 21.27 20.90 sl el

Harvest index

S5 5 9 E95 wur i 54 GCV and PCV
GCV and PCV: Genotypic and phenotypic coefficient variation, respectively
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Identification of Effective Traits on Grain Yield Improvement in Bean Cultivars
(Phaseolus vulgaris L.) Under Different Moisture Stress Conditions

Jafari!, M., MoosaviZ*, S. S., Abdollahi3, M. R. and Chaichi4, M.
Abstract

In order to identify the most important effective traits on grain yield and to evaluated the genetic diversity of 9 bean
cultivars, three separated experiments, were conducted at three conditions of normal, moisture stress before podding
and moisture stress after podding, based on randomized complete block design with three replications. Results showed
that the difference between the cultivars was significant for all traits, except seed number per plant. Result also indicate
that the cultivars had different genetic potential in different moisture conditions. The maximum grain yield belonged to
Daneshkade and Dorsa cultivars and the minimum to Sayad and Goli in three conditions. Total grain yield was
significantly reduced through the transition from non-moisture stress to moisture stress condition. Indicating the
significant effect of moisture stress on grain yield. In fact, the effect of different moisture conditions was significant on
the majority of traits, except the traits of days to 50% podding, days from planting to maturity and harvest index.
Correlation results indicated that the traits of pod weight per plant, biological yield, pods number per plant, seed number
per plant, harvest index, 100-kernel weight and seed filling period had significant and positive correlation with grain
yield. The results of stepwise regression showed that the traits of pod weight per plant, harvest index, biological yield
and number of pods per plant were the most important effective traits on economic yield. The highest genotypic and
phenotypic variation coefficient belonged to pods per plant in all conditions.

Keywords: Genetic diversity, Genotypic variation coefficient, Phenotypic variation coefficient, Stepwise regression,
yield
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