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Introduction

Given that successive droughts, particularly recent ones, have impacted most regions of Iran, drought stress is
recognized as one of the major challenges for crop production in the country's arid and semi-arid regions. Beans grow in
a wide range of areas that are subject to seasonal droughts and wide fluctuations in soil moisture in different years.
Nevertheless, drought stress causes a significant decrease in bean seed yield, and the amount of yield decrease is
different depending on the time, stress intensity and studied genotype. Due to environmental conditions in areas where
bean cultivation is common, water deficit may occur more than once during the crop growth cycle. In addition, when a
dry period (two to three weeks) occurs, especially during flowering, yield reduction will be significant. Drought-
adapted cultivars in beans require less water for irrigation and thus help conserve water resources. Despite the desire of
farmers to maximize the use of irrigation to increase production in dry and semi-arid conditions, even in the absence of
water restrictions, excessive irrigation is not logical; therefore, in such a situation, the efficiency of water consumption
in the farm should be optimized. Deficit irrigation is an optimization strategy that purposefully allows the plant to
tolerate some degree of deficit irrigation and reduced yield. Several studies show that lack of irrigation causes a
significant decrease in the number of seeds, seed weight, number of fertile pods, number of seeds in pod, seed yield,
biological yield and harvest index. Of the two main components of seed yield (seed number and seed weight), seed
number shows higher sensitivity to water deficit. In this regard, in this research, it has been tried to evaluate the effects
of drought stress on yield and yield components in 16 genotypes and cultivars of chiti beans and determine the
genotypes with optimal yield under water limitation conditions.

Materials and Methods

In order to investigate the effects of deficit irrigation on some phenological and yield traits of chiti beans, 14 promising
chiti bean genotypes obtained from breeding programs along with Sadri and Kosha control cultivars, in two consecutive
crop years from 2022 to 2023, at Kheirabad Zanjan Research Station, in two conditions normal irrigation (irrigation
cycle of 5 days) and deficit irrigation (irrigation cycle of 9 days) were investigated. The experiment was performed at
both conditions and in both years, as basic of complete randomized blocks design with 3 replications. Combined
variance analysis and mean comparisons were performed and simple correlation coefficients between traits and
stepwise regression analysis of traits affecting grain yield in both irrigation conditions were calculated.

Results and Discussion

Variance analysis showed that there was a significant difference between the 5 and 9 day irrigation cycles in the number
of plants per plot and the number of pods per plant at the 1% level, and in the plant height and yield at the 5% level.
There was significant difference between genotypes in terms of all the studied traits (except the number of plants in
plot) at the probability level of 1%. Irrigation cycle of 9 days decreased plant height, seed yield and its components
including number of pods per plant, number of seeds per pod and 100 seed weight. G8, G10, G14 and G15 genotypes
had the highest and G13 and G2 genotypes had the lowest seed yield. Correlation analysis showed that in irrigation
cycles of 5 and 9 days, there is the highest relationship between seed yield and the number of pods per plant. On the
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other hand, in the 5-day irrigation cycle, the number of pods per plant, the number of seeds per pod, and the 100 seed
weight, and in the 9-day irrigation cycle, only the number of pods per plant were included in the regression model and
had the greatest impact on seed yield.

Conclusions

The number of pods per plant, the number of seeds per pod and the 100 seed are considered the most important
components affecting seed yield and by justifying the large amount of changes in seed yield, they can be used as
important traits to improve bean yield in breeding programs in different conditions. Therefore, G8 genotype with the
highest number of pods per plant and high weight of 100 seeds can be introduced as a favorable genotype for cultivation
in dry conditions.
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Table 1- Chiti bean genotypes studied under normal and low irrigation conditions

- S ey Lo
Code Genotype Genotype origin
Gl KS21500 e Dlindod olRisl 5l 0ud 4

Prepared from Khomein National Research Station
‘yao> uLa..J:z.t FES I L "‘ )‘ 00l Al

G2 KS21538 . . .
Prepared from Khomein National Research Station
G3 KS21565 Grod Slaios ol Slent g
Prepared from Khomein National Research Station
G4 KS21563 Gro> Slaios ol lent g
Prepared from Khomein National Research Station
G5 KS21597 Gro> Slaios ol lent g
Prepared from Khomein National Research Station
G6 KS21600 Geod o oSl s hld
Prepared from Khomein National Research Station
G7 KS21601 Geod o oSl st hld
Prepared from Khomein National Research Station
G8 KS21606 oed S ALl et a8
Prepared from Khomein National Research Station
G9 KS21607 Gro> Slaiod ol Slend g
Prepared from Khomein National Research Station
G10 KS21492 Geod o oSl s ald
Prepared from Khomein National Research Station
G11 KS21255 Geod o oSl sl
Prepared from Khomein National Research Station
G12 KS21184 Geod o oSl s ald
Prepared from Khomein National Research Station
G13 TAYLOR Gro> Slaiod ol lend g
Prepared from Khomein National Research Station
G14 KS21495 Gro> it ol Slend g
Prepared from Khomein National Research Station
G15  Sadri (Check) ol e
Zanjan
G16 Kosha (Check) ol e
Zanjan

S boiT 6yl e as 30 S Slasin -Y Jgu
Table 2- Specifications of the soil of the field where the experiment was carried out
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Table 3- Temperature and rainfall during the two years of the experiment during the growth period
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Table 4- Variance of experimental errors in different irrigation cycle in two crop years and Fnax Hartley and Bartlett's
tests to evaluate the uniformity of variances

i O+ G 39, G 39, s, aigrolaay O olaay ailo olawy Yoo 0339
Sol H9e - . . - .
Irrigation Juw X A VRO Vv, &gy S8 e gy e "f’“" als
Cycles Years Daysto50% Daysto Plant Plantper Podper Seedper  Yield  100-seed
flowering maturity  height plot Plant pod weight
e ekl 2021-2022 0.92 244 86.82 429.15 1.08 0.28 375629.4 5.73
5 )S)IC 2022-2023 0.77 22.91 90.94 316.93 1.17 0.168  216975.8 4.56
S5y & okl yss  2021-2022 0.73 36.06 4501  362.17 1.76 024 2907939  5.29
9-DIC 2022-2023 1.2 43.24 51.7 275.68 1.47 0.22 282658.4 3.42
Fbile oste 18.89™ 1.89 2.01 1.55 1.37 1.67 1.73 1.67
Frmax Hartley
bl cws " x -
1.64 3.55 2.59 7.68 5.19 2.08 8.31 15.88

Bartlets test

39, % 5 kel 99 9-DIC .34, z= &kl 459 5-DIC
5-DIC: 5-day Irrigation Cycle, 9-DIC: 9-day Irrigation Cycle

oy iy g oy Syl jo o gme cud St g
*and *: significant at the level of 1% and 5%, respectively

*:

4l slp oYL £45 5925 (Mohammadiet al., 2017) ol
Hlasdlas g Loy slacig i ,0 addllas 5550 Slao
Loyl pld 1o Sles (5,l0L C:_gl%)’)‘ 5 0,8lee p lae calize
aslge hlie ol 1 (Becker & Leon, 1988) S oo w8
g adg o AL sl o) Glas 25T 6ly Jlo x cudgs
S5 o e doy0 SO Jlods ] a0 (BN o ails sl
Ul g Jolite &l 51 og o e e Sialej] sla L
slagais Slive Mkl ssias ) Lis o Jlw X Gslols
009 o sl lgreds .ol calitie sla Jls jo calize
L St el )| el glaJlw )0 calize slacalss)
Ol Jed 5D (ool cabizie Lyl 4 azgi b a5 05l
walizes sl Jlw 10 (e gl gloo oyl (SasSTy (5L

* Kk

O &S 3 las (O Jgo2) &5 o (il)ly 328 s

5 OyS 50 adg ol Slas ;0 59, 45z 6)lel sleyge
g eyl Olas ;0 5 00,0 S mhaw [0 oLS jo BMe slaws
eild dg2g lo me WS w0 iy mhaw jo 0 Slas g
B 50 Ly (0l sl Glie Byl a8 ol S5 2y 059
Jiw 5 olel slayeo g ol Jole plorcas cusigiy (585
slaallas 8590 laJlo (e 2855 plonl piie Jsle plgrcas
SIS ne DS S Shoe g (S b 59, slasd Sliao Sl
O (0 Jgaz) cils 0529w ye SO Jlais| a0
aslllas 9550 Slino (slood ;a0 1 510 90 lacais)
Jiol maw 1o (g o goe BN (L)S )0 Wiy slaws 324)
Lacaiss) Gum OWS als Jlo poe .ubls 8929 wo )0 SO
35 sLacaisis g plE) o 53 Vb (K5 £35Sy
St Sl eyl g oo Cm 50 )3 gme gl aBb o
o0l )55 L) slocaisns ;o (=) 5 o See Slao



Vo F gl G o) 6locs F o oyl 1 Sligns o ivpay 4yt A

ol ade rwl aiei ) e adgs ME [0 ails g e
Slgo 5 ol jleoliiusl sl GligS (g 5 05p0 el talS
o= (Mohammadi et al., 2005) cwl ool , 53 lie
oanline agg elas )l Lo 5l Jglay 50 aslllas 9,90 slo Lo
e 5 SLpei Gy (Y Jeia) 0
e 2 yeS 65 G4 5 G3.G2 G1 G13 slaciss
b Locasio) ol Olisoe oy o S 5l g wisg el

A Jga2) 055 (e ) o lacalsi) Glyees

Aigy o B Slass
algr ;o BL olass o jme rals sl 5, < okl g0
Solnl 590 40 VeIAA 51 BME slaws 1S5l a5 6 j5bas
(F Jgaz) 28l 1als 59, & )lal 590 50 AIYY &4 59, =y
e Wl e (ol (R a5 08 ol ol IS 5k
Bonanno & ) og-i Logl ol jo aigy o 3N slaws jals
als o Sloe sl 1 St 1 (o B slaws (Mack, 1983
] 099 (ﬁ‘i‘“)} S g0y aS Sl Luej o)iLa.c O o
I8 5 (St g Lo ohgty anme Ll S8l o J
50 A slass Comslus 45 3950 4o (Salehi, 2015) 5 .5
—oolyd el S el ouls o Ll Sis i 4 s Gy
el gy ;0 B olaws ralS LYo 5l SG (g awssd olse
Sl pte hole g o0 Slou (Sas 15 0 e slass |y 5
&, b sl (Singh et al., 1987) o4 aalss ails o Sles jials
s O s i, Gl b el o (e 18IS (0
5ol Loyl g (Glycin max L) Lgw ;0 a5 54 salys ol jon
2 ez Gialidl s Ol Joaily GalS as wiliioe (i)
55 J-6 (Salehi, 2015) 5o ools o siny slaplus!
Hobd (ol 1 pogdle Wlgh co olS jo BME Slaws a5 ol
).:.;l_; o, Slas 1 adg yoasly olass 5 b 5l g el 8
i i Jlesl a5 0l asin [0 Adod (o .0,105
Oezmed 5 S rals L e LSis al> e g9, 5l o
ol y o2 5555 oLS o ails LS gy y0 lacddle by, ilidl
asllas 9,50 slo Jlo o (Behboudian et al,. 2001) <ol
als odmlice dig ;o M slass Hla 5l (gl pxe BB 55
S o yilen 8 (o) 0)90 Sl G )3 (Y J9o2)
5 G11 (G16 G13 G2 slacwigs o adg 0 AL sluss

(A Jg92) o ssaline G1

S35l Jeols bt an opl ply o) o - lai 4y late
el oo o Ll Jlo jo Cdgsy blaie

Oy 9 (PO woy0 B0 U g Slaas

2 355 4 595 SRl el o e sy & )kl e
el ) U jg) olaad 5 (205 903 B0 U G, ol
o8l Ll 5 piomen (P Jgux) 990 o cxe DS oyl
L5 59, olasd 10 039, (i g ,lo e palS cely pgo Jlos
)15 G2 5G6 G1 G13 slawisj (V Jsoz) o cydms,
GO slacaisiy g (2S5 amoy0 00 L ) olaai (p jteS
A0yt LS 59, Slasy o S (6l,lo G2 4 G5 (Gl
AT as 0gd oo odmline o Silo 45 azg5 L adl (A Jguz)
Oty B (235 0598 Jsb Sl 5l Sl B bacsss)
Curdg oyl G 4 G13 wile ;K0 By 0 Jg il
S 2O S U 5e, olaed n, e aS I god wul Oglae
L G12 4 Gl11 slacuisss 500 B,b 5l .aog (G9) (w095
Soeisi e S Beaisls (e nd ey B 59, WY
SgaS 0 el g (il alo o 39 (o) 2 9590
0 B ¥ i a5 coul (o e blsl g (205 «ugh,
Glooyg0 ;00,5 0 g ol o) Jad slas,e s Lo,
S 4 L Lgd doDE  Saas 51 g 5 (205 51 U3
Aoy Fe L0y wdlgi oo Lyl Lapley ol jo el Jomeia
WS Jozs 0 Shes pazgs BB 85U e |, S Ol Lrals
et ;3 S ogh, el 5o 5 a5 Jsb 1o Uy
b o9 adss (oo Fr bus i) duo,0 0 5l Lo wuls aia,
(Salehi, 2015) 55,5 s 55 ol> o Sloe ralS ;!

ag glas
J392) 48 gy elis | o g 2l by g, & (sl g0
S S s bl 1) (e bag) G el palS (7
Hasheme-Jazi & ) el oad 0l 5w 6,500 slosiabesl
Hlid ( Sas s hylls o oSGyl Loy (Danesh, 2004
WwiBbos Job ol Jlo o a5 adle sla Jobo (il o5
5 e Fsid (ool slge wdgs ( (B5b 5l g b o palS
g gLl st 5o g aBlo lao S ke Jobo 13 w09l 0
Emam & Nycnejad, ) sl o Lials Sis s b cou
A e oS allh o sl Lugd wig sl asl381 (2004
G e Sl 5 00 ;T s (2,8 sras Ll slasy sl



A sy Logd Gl (sl 955 50 0T b b o olis 9 0 Shas 1 (55T 3l ccgommsl 9 (6 it

A 0590 GLcaigif o axlllao 390 oSl 5 )bl (Slo)y90 30 (G Lugd Sluo S 0 uily g 4325 -0 Jgux
Table 5- Combined analysis of variance for chiti bean genotypes studied traits in different irrigation regimes during
experimental years

Olaypo (Slae
Means of squares

oy

é~ b )5) v
N axy® . . . L ol Voo o039
P oad &L‘o ‘5.}‘.-" M).b U }5) éw)| 4:’9'? Sl o LSle )\3 als |
) . . J ; als
S.0Vv of eaos Oy Ay S p e ails J)i-j.‘).: 100
Days to Plant  Plant per % Seed yield i
Days to maturit height lot Pod per Seed seed
50% y g P plant P weight
flowering pod
_“”L;’*' )9 1 97.75 1131.02  3579.4* 23320.1" 344 276  21808618.1" 545.4
Irrigation cycle
\‘('JL" 1 128.4 5440™ 10.55 800.33 8.76 3.26 32927078.9™ 561.7
ear
Jlox 6)L.:—.’] 499
Irrigation cycle 1 0.13 36.75 112.6 6.75 1055  0.63 608963.4 75.25
x year
Y glas
8 0.88 53.48 94.6 708.26 3.71 0.068 586888.45 3.56
Errorl
S 15 219.93" 5051 9630  1629.07 4354 212  2468597.4"  207.4™
Genotype
299 X i)
ol 15 0.62 9.63 8831 398.12 2.08 0.055 111804.4 2.01
Genotype x
irrigation cycle
Jbo x sl 15 39.02™ 141 242.3™ 2620.2™ 11.63 0.33 883364.6" 22.6™
Genotype x year
298 X i)
Jlox s,LT
Genotype x 15 0.907 22.07 29.66 1944 4.89 0.13 883364.6 3.73
irrigation cycle
x year
Y sl
120 0.96 314 143.57 346.16 3.802 0.23 291514.4 5.31
Error2
el 2.12 5.56 19.06 8.67 2042 934 215 55
CV (%)

Lo iy 5 S e 58 o gime i a T
" and *: significant at the level of 1% and 5%, respectively
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Table 6- Mean comparisons of studied traits of

chiti beans genotypes under different irrigation cycles

Qo 0 B b g, G 9, sl agolaxy  OME dlawy Wil olaai 0, Slec Voo 039
Solel 590 N O )y &g G, 50 Age o SMUE o ails ails
Irrigation cycles  pDayst050%  Days to Plant  Plantper  Podper  Seed per Seed 100-seed
flowering maturity  height plot plant pod yield weight
e slel e 45.08 2 98260  67.2¢8 22552 10.88 2 5242 285143  43.61%
5-DIC
3958 Skl 593 46.952 101112 58.86 0 202.7° 8.21b Ha 2177.4° 40.24 2

9-DIC

59,8 Sl 599 9D

IC 55, &= kel 450 5-DIC

5-DIC: 5-day Irrigation Cycle, 9-DIC: 9-day Irrigation Cycle
KRG PR CES INVPIIE 1 Sy 11 JVVS{ IV I [V SUR I PCSp I NI TVS IRV CORI
In each column, the numbers with common letters do not have a significant difference at the 1% level based on LSD test
5-DIC: 5-day Irrigation Cycle, 9-DIC: 9-day Irrigation Cycle

oz by (Loai gl addlhe 5 g0 Wlaw 5o Jlw 5l (1Rl dmslio -V Jgu

Table 7- Comparison of means of the crop years in chiti bean cultivars on the investigated traits

B+ G 39, G 39, El,l  wgolaw Ol 4l sluw . .
JL 2SS wo 0 O )y &g OS50 Agr 3o W o o Sdlos dI‘(.;O‘“ 9”
Years Days to 50% Days to Plant ~ Plantper  Podper  Seed per Yield We_?grr?tm
flowering maturity height plot plant pod
2022-2023 46.72 106 2 63.112 21652 9.76 2 5252 292852 43.632
2021-2022 4532 95.4°b 62.64 2 21178 9.322 4992 2100.3° 40.22 8

&,l5 (5,0 sime S wo 0 S s 43 LSD (9031 bl S e gy (sl s olael gt yo 0 %
* In each column, the numbers with common letters do not have a significant difference at the 1% level based on LSD test
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Rosales-Serna et al., ) os,ls ;50 S0 L g0l slacsglas
50 YL o3l cl (1 San (S 4y pglas o8,1.(2004
ol ansls laasly Cowas o] JWs! g (6 piwgid olge adgs
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Table 8- Comparison of means between chiti bean genotypes in terms of studied traits

O U 39, G 39, ag el agolaxy M olawi alddlawy &ils o, Sles Yoo 0339
P eSS ae) gy Glegile) @S, wigps B, (aFeks) (e aile
Genotype  pays to 50% Days to Plant height Plantper  Pod per  Seedper  Seedyield  100-seed
flowering maturity (cm) plot plant pod (kg) weight (g)
Gl 40.58 ™ 93.33 de 39.929 206.17 9" 7.25°¢ 5.67%® 2458.1 41.83%®
G2 41.75fF 95.58 ¢ 37.339 200.50 7.08°¢ 5.832 2084.3 bd 4310 %®
G3 43,92 df 99.25 ¢ 40.92 9 219.834 10.25% 5.17 ¢ 2526.5 34,04 ¢
G4 44,08 9 98.58 ¢ 41,929 2135 ¢f 11.25® 5.00 d 2520.7 d 34,42
G5 45,75 o 95.50 ¢ 63.0°¢f 231.67° 8.42b¢ 5.50 2716.0 & 43.67%®
G6 40.58 96.58 ¢ 44,92 f9 21117 10.00 5.08 ¢ 2509.6 4354 %®
G7 50.92 « 105.50 & 50.83 & 205.75 9" 11.50 ® 5,25 be 270118 34,29
G8 46.67 o 99.25 ¢ 57.42 €9 224.83° 12,502 5.17 ¢® 337252 45,58 2
G9 44.42 9 92.75¢ 43.759 220.75 o 10.17 % 4.08f 2427.4 44,58 ®
G10 45,92 af 107.33 % 55.58 & 218.42 % 11.17 % 4.75¢ 3042.0% 42.80®
Gl1 52.332 113.67 % 110.58 201.75h 7.67°¢ 492¢ 223480 46.32 2
G12 51.83® 113.42 % 124502 193581 8.42 be 5.00 d 2022.9 < 4376 ®
G13 40.42f 98.25 ¢ 36.339 209.25 7.33°¢ 483¢ 152764 45.03 2
Gl4 51.25 % 101.42 be 95.67 b¢ 218.17 % 10.08 &° 5.25 bee 2851.8 % 43.48®
G15 49.17 104.25 % 96.83 be 240.332 12,332 4.83¢ 3048.2® 39.10 be
G16 46.67 & 96.33 ¢ 66.58 210.17 9 7.33°¢ 5.68 2186.9 45.332

2,5 (gl sire B aoj0 G mhaws ;0 LSD (yg03] by 5 e By > slls (slanSilie g 0 )0 %
* In each column, the numbers with common letters do not have a significant difference at the 1% level based on LSD test
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Table 9- Covariance analysis of grain yield and 100 seed weight in irrigation
cycles and studied years in studied traits genotypes.

Olry o (S5 keo
a4z yo
i 2alo o Means of squares
SO.V. ‘5;3 5 ,Sdos PRI
Yield 100-seed weight
sikalig 1 21808618.13" 545.4
Irrigation cycle
Ju 1 32927078.76™ 561.7
Year
) JL_”“**' )9 1 608963.38 75.25
Irrigation cycle xyear
g 8 586888.45 3.56
Errorl
=) 15 2468597.39" 207.39"
Genotype
okl 299X sl 15 111804.44 2.01
Genotypex irrigation cycle
Jbo x sl 15 883364.58™ 22.58"
Genotypexyear
X T X ol g
Josilal sge x sy 15 88635.87 3.72
Genotypex irrigation cycle xyear
“elysS 1 3032450.5™ 9.51
Covariate
¥ sl 119 268481 5.28
Error2
Sl 18.6 6.71
CV (%)

Ny iy 9SG e j0 Mo sre b 5*5
*and *: significant at the level of 1 and 5 percent, respectively

*:

3, Slas Ly adily o, Slee  Siwcon (Azizi et al., 2001)
Slasd g digr o aily slasd (e )59 «BME dlows « 5609
Ll o0l 5,155 (Amini, 1998) ol lawgs M o ails
S 9 S (Ko (Vigna radiata L) ile jo
Slasi g ;o B dlawi « 23 S U 59, b ails o Sles 4
Kumar et ) cewl oals (5,155 cuilo p asli g a5g 4o ailo
Olao Lggd 1o a5 8§ aml olgs o0 o0l ol @, 2002
Ol 4l Ve
oasliy ;o ailys oo g alils aig o Slos (putd ;0 sog

(Liebman et al., 1995) axil axg5 5,90 o1 >

O399 e 0 wls slass gy o e dlaws
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Table 10- Average comparison between chiti bean genotypes in terms of traits of weight of 100
seeds and grain yield (corrected average)

ey ailo o ySlos (p,5) &1d Ve 439
Genotype Grain yield (kg.h?) 100-grain weight (g)
Gl 2529.] abed* 41.7®
G2 2153.85 b« 4298 ®
G3 2480.75 34.12¢
G4 2529.03 cd 34.4¢
G5 2569.15 ¢ 43,93 ®
G6 2537.88 @« 4349 ®
G7 2775.66 abc 34.16 @
G8 3284.032 45.73 8
G9 2373.84 @ 4467 ®
G10 3008.36 42.86 %
Gl1 2343.51 b« 46.12 @
G12 2201.45 < 43.44 %
G13 1572.26 9 44,9548
Gl4 2820.32 abe 4353 ®
G15 2828.27 ® 39.49 be
G16 2223.76 b« 45278

&5,05 (5,0 sime S ao 0 S mhans 40 LSD (031 bl 5 yiiie g slils slo Silis g o 40 s
* In each column, the numbers with common letters do not have a significant difference at the 1%
level based on LSD test

3954 g e Srlel slo)ygd 50 oundh (6 S 03Il Wlio g 0,Shos (o (Swod 35 1) Jgu
Table 11- Correlation coefficients between yield and traits measured in irrigation cycles of 5 and 9 days

S0 B+ b 9, G 39, gLyl O olawi il olow 0,Slos

wlao byl NG O ) A Agey0 M o YK
Traits Conditions  paysto50% Daysto Plant  Podper  Seed per  Seed
flowering maturity height plant pod yield
235 2o 00 b, 5-DIC -
Days to 50% flowering 9-DIC -
i, B 35, 5-DIC 0.77" -
Days to maturity 9-DIC 0.74™ -
wigr 6l 5-DIC 0.84" 075" -
Plant height 9-DIC 0.82" 0.76™ -
g5 B Slass 5-DIC 0.29 013  -0.03 -
Pod per plant 9-DIC 0.26 014 001 -
AME o &ls slaas 5-DIC -0.16 -0.23 -0.14 -0.44 -
Seed per pod 9-DIC 0.07 -0.21 -0.08 -0.4 -
als o ,Slos 5-DIC 0.27 0.03 0.08 0.72™ 0.01 -
Seed yield 9-DIC 0.31 0.03 0.06 0.83" -0.12 -
I 5-DIC 0.02 0.03 0.31 -0.52" -0.07 -0.03
100 Seedweight 9-DIC -0.02 -0.05 0.24 -0.375 -0.05 -0.17

39, 4 5 kel 90 9-DIC .3, z &kl 459 5-DIC
5-DIC: 5-day Irrigation Cycle, 9-DIC: 9-day Irrigation Cycle
o,y g o,y Ko mhaw )0l Jixe ol ey - 5**
*“and *: significant at the level of 1% and 5%, respectively

*:
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o=y L 5g, ol Slas a5 ol las pBauplS g S,
Slaxs « AL oy paily Job ails Saww; U g, olaws «(3Dle
Iy 55U oy ol aiiy ) Job gl Voo 5g i jo ails
=, > (Safapour et al., 2009) a_ils asils o Slas 5
ol sle 58LS 55 S 50,8 L) 5SS 5| g5 Y-
aS ad odnlive g )5 ) 450 pll b calizee Slas Ll
BME o dild dlusd g aigy Ho BME dluws il Ve v y5e Slawo
50,5 azgi |y aigy ST aily o, Sloe Sl s 5l a0 AYY
Rahimi Chegeni et al.,) ascils o)1 5 1) pudiacs 1 oy Sden
2 Seislsdyee Dlie e badly) oy 50 (2017

sleolaiwl b s g 50,8 et Lug) calites slocudgss
O o ‘é_.c)& GL‘Z"@L" 5 e slass ‘PK@PK u?*-“’)f)
csbol a8l yo L slass g 093 o, Slos Ol s j0 Jhe s3>
S8 gom glaa s, o B o dild dluss gails Voo 59
(Azizi et al., 2001) sxcls

§f oo, Shos o oo LS5 elim| il SLSE Cga

e by =l )0 )5 eoliiul plBaelS g5, s,
e plgpean Slie plo g b it Glgieds lo o Slae
295 39 3 )0 Oy S ) A ol ad)S Ll o Jis
2 Dlas g odg o giae g ,S ) S a8 ol lis ()L
S slp okl 598 99 s il 3 ails s Shee s,
P29 KPS Pam Sy Joo 00l 3l s (sla it
Lo pite (o 45 900 5 podas g e (VIF) (bl
590, aS ol lias mlas o o g g st ed (JRs
Sl gy ,0 e slaws Blaw (VY Jgo) 59, z s,ke!
5003 )1y Sgaw)S ) Joo yo il Voo
095 ) et a2z b K00 B jlastes o e
A ;0 BLE slawd i a5 Cdl o g ce cad o laslil
30 o Jolie joculaily o Sloe 5 e 30 o oo sllo
3y 4 53 BIE slaws o o5 19, &6 (slal 590
JUpp KT )*-’L—’ 90 Slao g el o Jxe g 00l Joe

L))5 9 JM.C )é 4.3‘0

395 2 Skl 598 58 Jius pite plgiedy Glio ;K0 g diunly pitio (ylghcds dild 3 Slos (5l pBaplS (ygum )5, - 1Y Jgu
Table 12- Results of stepwise regression for grain yield, as dependent variable, and other traits as independent variable in
5 days irrigation cycles

o @ale o1 a0 ©lay yo (uKilso ol o (et g
S.0.V df Means of squares R? Adjust
RQW ; J 3 904883.41™ 0.707
egression
ol 2l 12 69190.57
Residual
Jue 4 ouds g ilio 9w Sy s b i O lusliwl (ygamw ) 5 < 8 bl o9 Jole

Attributes entered into the model ~ Regression coefficient

Standardized regression Variance inflation

coefficient factor
ol s 5580.3+1891.5
- -+ - -
Constant T '
Wy 5> DU slasd 280.71"+46.01 1.197 1.97
Number of pods per plant
DI ails st 599.8"+18.9 0.557 1.445
Number of seeds per pods
AoV O 51.21"+19.8 0.459 161

100-seed weight

oy gy g doy SO Jleisl mdan j0 s sme ol ey g T
** and *: Significant at the probability level of 1% and 5%, respectively
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Table 13- Results of stepwise regression for grain yield, as dependent variable, and other traits as independent
variable in 9 days irrigation cycles

S gl o3l a0 @l po (puSilio TRV TEE JUvoss UNper
S.0.V df Means of squares R? Adjust
O3 ) 1 2017348.62** 0.67
Regression
oaslatle 14 63479.9
Residual
Jote & s o,y ©liw Ogm ) b ooy &bl (g )55 < b oilly oy Jole
Attributes eﬁtered into the model Regression Standardized regression Variance inflation
coefficient coefficient factor
ol lag
A 521.69+300.38 -
Constant
Syt 2 D Sl 280.71"+35.78 0.833 1

Number of pods per plant

oy gy 9 S Jloil s (o o e o gay g
** and *: Significant at the probability level of 1 and 5%, respectively

ol il ity asls o Shas o 1y il iy 5 e
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S8l 4 5 Sl sl
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