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Effect of water deficit stress on yield and yield components of pinto bean
(Phaseolus vulgaris L.) genotypes
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Slapm i) S el oo dils 4 (g 95 5 go ot
(P=0.01)3 45 s e LT L5 51 ooy T Calises
o3 F9/F K b olS (6,LT Sl () Jgds)
\,1;d,ngu)@&,gl,wlgﬁubwdﬁﬁ
Voo sA 51 e ol T slasles OF Sl dmy 53
G (A )3 YO/ 5 FY/F L L 5 a) ped fin s
o3 WA S NY s s S 5l Hles 4
sl o e ol Gt s sl Olas tals
cu,uJ.:..«:;JiGgTJ}_.JJ:S:«f.LZ) 093 O‘.i‘._}:).)'&{
e 5 bl el &l es) ol e JUil 0,8
e sl JialS imman 3 5d oo 4lls 5 Shes &3
&Y;jlcy!::ﬁl.w.\:lj);wﬁﬂfﬁﬁ);
u:uéu,ugjgc_&\zﬁubuduwr_y
o3ls Olic o Olagss plaw @Lﬁ D gd O gwea
c@\bsjﬁuﬁébdj\fﬁ%dgsqf@\
Ll e u:.ﬁl_f s sla)les ja sy el
.(Gebeyehu, 2006; Khoshvaghti, 2006)

L o e slagg B s Sals el
Jsd=) P0.01)3 6 Sslita (15 sae yob 4 SL )
3 Ks21191 oY & by o Cils 5 estle o i ()
Gla Kl U o5 5 4.G01437 oY 53 0T o a8
ol Jds aS ey o a4 daT s 4 WY 5 FP/D
5G01437 Y j5 adls s 059 O399 (.5 )
Ks21191 =¥ 55 O 55 asls slass 055 5
Lo 0 Kile dslie g5 3 ¢ g5 90 (sl 457 sl s
51 s G14088 Y .l Labeta Sl (Y Jgur)
3, 3 deoys FE/Y Cils y astls LKS21191 oY

93 ool il 3, e dusslie L Lel clils 13 gt
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Table 1. Analysis of variance for plant characteristics of pinto bean genotypes in irrigation treatments

(MS) ol o . KLs
S.0.V S ole 3037 4y )}5}..: Aﬁo& 4 g 55 e sluw e > 4ils sl Gl o 09 4ils ng,-e.ﬁ sy el
s df B|olog|calal yield No. of pod..Plant’  No. of grain.pod® 100 grain weight Grain yield Harvest Index
Replication JSS 2 38939.78 1.35* 0.09 * 8.67 51735.90 8.80
Irrigation okt 2 42643642.34 ** 105.87 ** 0.00 ns 224.20 ** 15099030.72 ** 857.03 **
Error (a) ol sl 4 38215.47 0.19 0.01 3.89 19086.12 5.08
Genotype S 8 3317598.43 ** 15.88 ** 2.53 ** 171,95 ** 846627.605 ** 93.94 **
IrrigationxGenotype  ¢,LTx s 55 16 908519.36 ** 0.89 ** 0.09 ** 10.68 ™ 285386.04 ** 28.14 **
Error (b) &2 sl 48 19583.05 0.19 0.03 9.51 15499.16 8.86
ns: Non — significant Jlsgae 2 NS
* and **: Significant at 5% and 1% probability levels, respectively Lo ys &G 5 gy b 2 sh 53 ls e 3 5 41 %

LT clsles 53 2 L Glacs 55 A Dliv (Kle awlie =Y ot

Table 2. Mean comparison of plant characteristics of pinto bean genotypes in irrigation treatments

Treatment s G ys ;}Lf)‘.ﬁ)_,lybika g 53 O sl e s il sl (pf)a}bwoj} G s ;_,Lf)ml::ﬂw (1) cals 5 Lexls
K Blologlcalal yield (kg.ha™) No. of pod.plant™ No. of grain.pod® 100 grain weight (g) Grain y|eld (kg.hah) Harvest Index (%)

Genotype s 85

Tylor 39825¢ 6.5¢ 15f 434 a 1692.0 de 42.2 bc
Ks21189 3990.7 ¢ 55d 2.0d 34.9 cd 1624.0 ef 395¢
Ks21193 5400. 7 a 49e 30a 39.6b 2369.3 a 41.9 be
Talash 3888.0 cd 7.1b 1.6ef 34.7 cd 1651.6 ef 405¢
Cosl6 4426.3 b 8.6a 17e 30.7e 1843.1 bc 41.4 be
Khomein 4459.8 b 5.6d 22¢c 37.7 bc 1942.7 b 41.6 bc
Ks21191 3796.8 d 46¢e 2.8b 35.3 cd 1783.6 cd 46.5a
G14088 3384.2¢ 4.7¢€ 2.3¢c 34.1d 1534.7 f 44.2 ab
G01437 3511.2¢ 55d 1.9d 28.9¢e 1252.9¢g 34.7d
Irrigation ST

I s e La$e 5427.8 a 8.0a 2.1a 38.3a 2526.4a 46.4a

e e Je e 3920.0b 57b 2.1a 354b 1668.4 b 42.6b

I3 55 e Lades 2932.3¢ 40c 21a 326¢C 1036.4 ¢ 35.3¢

L, ols e sl e Jlez! da,up ;SS\; Slaalsdizm Oga5T Lulal s dizad &S e Os Lgbl:«fdlaﬁlrag}:m,a):
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

I3, I, and I5: irrigation after 60, 80 and 100 mm evaporation S e Voo gAY 8 Sl e T es s als slpdy

¢4
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Table 3. Mean compare of plant characteristics of pinto bean genotypes interact irrigationxgenotyps

<ot 55 ()&):(fﬁ)&jjﬁ:ﬂw $ 53 O sldes e 3 &l sl (p,8) &3 a0 (J&A)zvf};)dl::ﬂw (1) csls y el
Irrigation Genotype Biological yield (kg.ha™) No. of pod.plant? No. of grain.pod® 100 grain weight (g) Grain yield (kg.ha) Harvest Index (%)
Tylor 4233.6 gf 7.7 de 1.5kl 43.5 abc 2010.7 e 475 ab
Ks21189 5431.4c 7.2 efg 2.1 defg 38.5 cde 2358.7d 43.4 bcde
Ks21193 7531.0a 6.7 gh 29b 46.0a 3620.0a 48.0 ab
Talash 5297.7 ¢ 10.0b 1.8 hijk 37.5 def 2632.0¢ 49.7 a
1 s e e Cosl6 54209 ¢ 10.8a 1.7 hijk 31.6 fgh 2318.7d 42.7 bede
Khomein 6261.6 b 8.4 dc 2.2 cdefg 42.4 abcd 3110.7b 49.7a
Ks21191 5354.6 ¢ 6.7 gh 25¢c 37.6 def 2512.0cd 46.9 abc
(14088 4695.3d 6.6 gh 2.4 cde 37.6 def 2332.0d 46.7 a
G01437 4624.2d 7.6 ef 2.0 fgh 30.3gh 1842.7 ef 39.8 def
Tylor 4304.1 ef 6.9 fgh 1.4kl 44.3 ab 1770.7 f 41.1 def
Ks21189 4057.5 gh 5.71ij 2.0 efgh 35.6 efg 1661.3 f 40.9 def
Ks21193 5449.0 ¢ 5.4]j 29b 38.9 bede 2397.3d 44.0 bed
Talash 3453.21i 6.3 hi 1.6ijkl 35.1 efg 14427 g 41.7 cdef
o s e oA Cosl6 4532.5 de 8.6¢c 1.8 hijk 30.8 gh 1889.3 ef 41.7 cdef
Khomein 3957.1 h 51j 2.2 cdef 37.5 def 1688.0 f 41.7 bede
Ks21191 3447.2 i 4.1kl 3.1ab 35.2 efg 17733 f 51.6a
(14088 2867.2 k 42k 2.2 cdef 33.0 efg 1236.0 ghij 43.0 bcde
G01437 3212.3ij 5.0j 1.9 fghi 29.7 gh 1157.3 hij 36.3 fg
Tylor 3409.9 ij 49] 1.5kl 42.4 abcd 1294.7 ghi 37.9 efg
Ks21189 2483.11 3.7 klm 1.9 ghij 30.6 gh 852.0 Im 34.3gh
Ks21193 3222.0ij 250 33a 33.7 efg 1090.7 ijk 33.8gh
Talash 2913.1k 51j 141 31.7 fgh 880.0 kim 30.2 hi
I3 s e otee Cosl6 33255 ij 6.5 gh 1.7 hijk 29.9 gh 1321.3gh 39.7 def
Khomein 3160.7 j 3.4 Imn 2.3 cdef 33.2 efg 1029.3 jki 32.5 ghi
Ks21191 2588.91 2.9no 2.8b 33.1efg 1065.3 jkI 41.0 def
(G14088 2590.0 1 3.3mn 25cd 31.8 fgh 1036.0 jki 40.0 def
G01437 2697.2 kl 3.8 kim 1.9 ghij 26.8h 758.7m 28.1i

L (13 e sl oy gy Jlez! 33 Sl glatalsdiz 09057 ol s s &S e Co o (slols &7 ola o Sle O g o s
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

11, 12 and 13: irrigation after 60, 80 and 100 mm evaporation S W FENPY.CINT ZUS REUVRP-S\ vy vl FYPY P Y
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Table 4. Correlation coefficient between grain yield, Biological yield, harvest index and yield components in pinto bean genotypes

. ~ . Cls el G g )3 e sluay e s dils sl als Ao 09 als s

Plant characteristics Pl Harvegtuiar;:iex No.yof pod.Plant™ No. of grain.pod™ 100 grain yield Grainj'j]{;&ld
Biological yield &S5 S s 3 Shas 0.59 ** 0.69 ** 0.13™ 0.57 ** 0.96 **
Grain yield als 3 Slee 0.77 ** 0.67 ** 0.18"™ 0.64 **
100 grain yield 613 4w 035 0.62 ** 0.25 ** 0.06 ™
No. of grain.pod™ SN 3 &l sles 0.23* -0.45 **
No. of pod..Plant™* 55 55 O Sl 0.48 **

ns: Non - Significant Slasme 8 NS
* and **: Significant at 5% and 1% probability levels, respectively Loys &G 5 g dlel b 3 Sls gme 3t FF 5

0)
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s g G e fa oo At 5 ey LT Sles
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slas 53 b edalin Tylor i g5 )5 als o eSS
ST oled @ i e e oo Vee 5y 5T
S b e FalS o iy 8 bl
Ly e alS o meS g KS21101 5 ees (Ks21193
aS dw) oo B4 .55 Cos16 5 Tylor sl sl 4
o Slas 55 3, Shos (sl Y 31 S
Mg SUlg (2 bl 25 55 Tylor 3Cosl6 Jibe
Les a5 ol o bl o ODLE 2 sluws
e sluas (sl (5L Olu g 4S5 Shas 1 S
Ol 55 o todaa s a0 gl bl 552 4650 50
S ol 5 55 O sl 48 5§ ws
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Effect of water deficit stress on yield and yield components of pinto bean
(Phaseolus vulgaris L.) genotypes

Bayat A. A!, A.Sepehri®, G. Ahmadvand®and H. R. Dorri*

ABSTRACT
Bayat.A. A., A. Sepehri, G. Ahmadvand and H.R. Dorri. 2010. Effect of water deficit stress on yield and yield

components of pinto bean (Phaseolus vulgaris L.) genotypes. Iranian Journal of Crop Sciences. 12 (1):42- 54 (in Persian).

To study the effect of water deficit stress on yield and yield components of pinto bean (Phseolus vulgaris L.)
genotypes, a split plot experiment in a complete randomized block design with three replications was conducted at the
National Khomein Bean Research Field Station in 2007 cropping season. Irrigation regimes including irrigation after 60
(12), 80 (12) and 100 (I13) mm evaporation from class A pan asigned to main plots and pinto bean genotypes (Khomein,
Talash, Tylor, Cos16, KS21193, KS21191, KS21189, G01437 and G14088) were randomized in subplots. Results
showed that water deficit stress reduced biological yield, grain yield, number. of pods plant®, 100 grain weight and
harvest index (HI). However, the number of grains.pod™ was not significantly affected by water deficit stress. Irrigation
after 60 mm evaporation with 5427.8 kg ha™ of biological yield, 2526.4 kg ha™ of grain yield, 38.3 g of 100 grain
weight and 46.4% of harvest index, was the best irrigation regime for pinto bean genotypes. Number of pods.plant™,was
relatively influenced by water deficit stress. Response of pinto bean genotypes to water deficit stress was significantly
different. Cos16 and Tylor had the best response to the water stress in I3 treatment and were identified as water deficit
stress tolerant genotypes. On the other hand, KS21193 with 33.8% and 69.9% yield reduction in 12 and 13 water deficit

treatments when compared with 13 treatment was the most sensitive genotype to water deficit stress.

Key words: Grain yield, Khomein, Pinto bean and Water deficit stress.
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