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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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Table 1. Analysis of variance for plant characteristics of pinto bean genotypes in irrigation treatments

(MS) ole 1+ . KLs
SOV i ki 35T a3 58 s :‘,gl.a.c G g )3 e sluay e o 4ils sl Gl A 09 4ls .sjﬂa.c Clls p el
= C df Biologicalal yield  No. of pod..Plant®  No. of grain.pod® 100 grain weight Grain yield Harvest Index

Replication IS 2 38939.78 1.35* 0.09 * 8.67 51735.90 8.80
Irrigation ot 2 42643642.34 ** 105.87 ** 0.00 ns 224.20 ** 15099030.72 ** 857.03 **
Error (a) shol 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) = sl 48 19583.05 0.19 0.03 9.51 15499.16 8.86

ns: Non — significant Sls e £ NS
* and **: Significant at 5% and 1% probability levels, respectively A3 6 5 gy il o 53 s gan o 41
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Table 2. Mean comparison of plant characteristics of pinto bean genotypes in irrigation treatments

Treatment S (S ys ;}S)&J}Jfbﬁu— m};pu)kc:l.u..l Q)kb)»\s_l::l.w»l (pf)_‘\s\a.x.«_:;:j) ()Lgﬁﬁr;j.\.f)ml::ﬁ»c (1) Sils 5 esla
i Blologlcalal yield (kg.ha™) No. of pod.plant’ No. of grain.pod 100 grain weight (g) Grain yield (kg.ha™) Harvest Index (%)

Genotype s 83

Tylor 3982.5¢ 6.5¢c 15f 434 a 1692.0 de 42.2 bc
Ks21189 3990.7 ¢ 55d 2.0d 34.9cd 1624.0 ef 39.5¢
Ks21193 5400.7 a 49e 3.0a 39.6b 2369.3a 41.9 be
Talash 3888.0 cd 7.1b 1.6 ef 34.7cd 1651.6 ef 405¢
Cos16 4426.3 b 8.6a 17e 30.7¢ 1843.1 bc 41.4 be
Khomein 4459.8 b 5.6d 22¢c¢ 37.7 be 1942.7 b 41.6 be
Ks21191 3796.8d 46e 2.8b 35.3cd 1783.6 cd 46.5a
(14088 3384.2¢ 4.7¢e 23¢ 34.1d 1534.7 f 44.2 ab
G01437 3511.2¢e 55d 1.9d 289e 125294 34.7d
Irrigation LT

L s e St 5427.8 a 8.0a 21a 38.3a 2526.4a 46.4a

s e Leh 3920.0 b 57b 2.1a 35.4b 1668.4b 42.6b

I3 55 e does 29323 ¢ 40c 2.1a 32.6¢ 1036.4 ¢ 353¢c

L, gl sme o5l Ao)s =y Jle| cla.—:): L}Q\: Slaalsdim Oga5T ulul s dizad &S e o > Lgl;l:«f&h@.isl:no}:.»}ap
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 I3: irrigation after 60, 80 and 100 mm evaporation U N W ERNPY. Ut U5 IEWR-3 Wy . vy FYPY Y
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Table 3. Mean compare of plant characteristics of pinto bean genotypes interact irrigationxgenotyps

LT S5 S 55 0 S5k) G5 5 5 Shee Gy 53 e sl M s 4l sl (6.5 als 1o 055 S 53 0 85k s 5 Shee () csls p asls
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 5431.4¢ 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 5297.7c 10.0 b 1.8 hijk 37.5 def 2632.0c 49.7 a
1 s e e Cos16 54209 c 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 49.7 a
Ks21191 5354.6 ¢ 6.7 gh 25¢c 37.6 def 2512.0cd 46.9 abc
(G14088 4695.3d 6.6 gh 2.4 cde 37.6 def 2332.0d 46.7 a
G01437 4624.2 d 7.6 ef 2.0 fgh 30.3gh 1842.7 ef 39.8 def
Tylor 4304.1 ef 6.9 fgh 1.4kl 443 ab 1770.7 f 41.1 def
Ks21189 4057.5 gh 5.71j 2.0 efgh 35.6 efg 1661.3 f 40.9 def
Ks21193 5449.0 ¢ 54]j 29b 38.9 bede 2397.3d 44.0 bced
Talash 3453.2i 6.3 hi 1.6 ijkl 35.1efg 1442.7 g 41.7 cdef
o s e oA Cos16 4532.5 de 8.6¢ 1.8 hijk 30.8 gh 1889.3 ef 41.7 cdef
Khomein 3957.1h 5.1j 2.2 cdef 37.5 def 1688.0 f 41.7 bede
Ks21191 3447.20 4.1kl 3.1ab 35.2 efg 17733 f 51.6a
G14088 2867.2 k 4.2k 2.2 cdef 33.0 efg 1236.0 ghij 43.0 bede
G01437 3212.3ij 5.0j 1.9 fghi 29.7 gh 1157.3 hij 36.3fg
Tylor 3409.9 ij 49]j 1.5 jkl 424 abcd 1294.7 ghi 37.9efg
Ks21189 2483.11 3.7klm 1.9 ghij 30.6 gh 852.0 Im 34.3gh
Ks21193 32220 ij 250 33a 33.7 efg 1090.7 ijk 33.8gh
Talash 2913.1k 51j 141 31.7 fgh 880.0 klm 30.2 hi
I3 s e otee Cos16 3325.5j 6.5 gh 1.7 hijk 29.9 gh 1321.3 gh 39.7 def
Khomein 3160.7 3.41mn 2.3 cdef 33.2 efg 1029.3 jki 32.5 ghi
Ks21191 258891 2.9no 28b 33.1efg 1065.3 jKkI 41.0 def
G14088 2590.0 | 3.3mn 25¢cd 31.8 fgh 1036.0 jkI 40.0 def
G01437 2697.2 kl 3.8 klm 1.9 ghij 26.8 h 758.7m 28.1i

L (5 ol3 gme g5 Loy gy Sz 35 5SSls sk Oga3T ool p cdied &S ke O o (6lyls &7 ol S0k O g2 2 53
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 ke Vet A8 Sl e T e s algslady



ﬁggdmﬂ;};>J§\L¢6\kuw\>ﬂu§uc&,5;ﬁsﬁwmb>J§\w¢,ﬁ@%|y-w,&

Table 4. Correlation coefficient between grain yield, Biological yield, harvest index and yield components in pinto bean genotypes

- . Sl atls L5 OO sl OMe s 4l sl PHESWARE 4l 5 Sles
Plant characteristics S Sle Harvest index No. of pod.Plant™ No. of grain.pod 100 grain yield Grain yield
Biological yield oS358 5 2 Shes 0.59 ** 0.69 ** 013" 0.57 ** 0.96 **
Grain yield als 5 Sles 0.77 ** 0.67 ** 0.18 "™ 0.64 **
100 grain yield als deo O3 0.62 ** 0.25 ** 0.06 ™
No. of grain.pod™ SN 3 il sl 0.23* -0.45 **
No. of pod..Plant™ 6955 O Sl 0.48 **

Jls gme & NS

ns: Non — Significant
*and **: Significant at 5% and 1% probability levels, respectively
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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 notsignificantly 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 ifrigation 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 I3 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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