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Table 1-Analysis of variance for measured traits of common bean genotypes under different levels of water stress.

Mean square Sl o (il
sl ailo o ,Shos SeS (339 Jeb 30 BE olaxy ailo ofaws
4‘”"_ G g yo G e G GME o
Olyds @lbo (g0l5 Plant Seed yield Plant dry Pod Number of Number of seed
S.0V df height per plant weight length pod per plant per pod
Y 3 st 16 510  32.64™ 202" 21.72™
Genotype
o= 22675" 1235 094 274 15.89™ 118.08"
Stress
CEESESS 6 436" 0620 0.66"  1.49™ 0.47" 9.97"
Genotypex Stress
s
36 21.50 0.88 0.32 0.68 0.72 4.02
Error

Sl gine BB (g0 5 90,0 B oy ) mhaws [0 Iy e BMS snimalis (ol 5 4 NS o FHF
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Table 2. Mean comparison of measured traits in common bean genotypes under Different levels of water stress.
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Means in each column followed by similar letters are not significantly different at 0.05 probability level, using LSD (Least
Significant Difference).



Yo csleces Slao (S g ails o Sles 6 k] @l akaw Bl w0 Ko § (S

05 o oamlin wge 0 alb olw als
o Slkee ;o el (Mouhouche et al., 1988)
ot 4 Jlogi bl bl 5l balps s b esgiceny
5 olS olly jials oS ol &S5 ol e ok
).\‘ 3 09,9y o‘s.n JLD.U‘ 9 cSlw 9 u’_’l..\.c ]@L..C ud.’>
d‘jééﬁ@wo&ucpw@&wu] »)9{.05
©oyels age (Amini et al., 2002)s,l35
Olyods  w,y,» L (Aghighi Shahverdi, 2013)
o bl cou Loy sB)1 o Sles glizl g o, Sles
pas b 0g>g) Gl Laylph jo plB)) widl o S
Sleogar 4 azgi b pl)l 51 pan aSepl Jw e
ol oSlee 5 Ilph 0 295 IS 5 (S
18y O (wSe g S oo Sl Koo sl ) 4y Cons
Laslae ;o eSS o Slae (5 0929 pas Lyll )0
aS Gy B A e e plis 0e I plB) len
03305 g &gy, )5 (5 ki Al olasS 08, (l 9z

oS JJs (Lizana et al., 2006) l,\Sen 4 Ul5d

5 LS s g Sl 1y S 58 B ol
Olfise IS 50 e S (315 ol 05 Sl 0 laddle
o a by kel Gl ks ek 085w
5oz onmalis g antls 3l Slio (g5; » sk,
Lol yess S50 pB)) ol Dgliie (55 Jesly
o peSile o el dalpd s Loasl e
Gl Jloy kel Lulys a5 slaisSay 00,5 oo oonlive
G5 Ll e e 5V ST Sl pls
Gl b BDle pad 5 ojge Job hals Lo 4 0g
&l 5 wboe alS 0 Slee (D by Zee s
Siled Sl s WY I (So che nl GlelS
Saxena et al, ) ol o usb, i Lyl jo oS
sloalyr S5 0 Sl Ul 5 Jeily 1990
ol & obees Ll el L b § s S
2 el clie (darme Lulph 252y piliae Jously
03,5 Saals G sl s & (she, 5 Ll
9 S0 Bigie 03,5 (sladlg) ud, NS (Soyehy
O amiiye Wil Juals wigy o B olaws e

.‘5)l.3.3T iz C,.h.w 0 00 ‘5);5}|M| olo u..f.»b.c dwo Lo Y Jgu
Table 3. Mean comparison of measured traits in different water stress levels.

- L Slay S Job &g SS9 ails o Slos g gl 30 &l dlasy
Skl ok ) L o ' .
Water stress ag e (ossls) (320 (pS) dg yo (rossls) e

levels Pod number Pod length Plant Dry Seed yield per ~ Plant Height ~ Seed number
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Severe stress 2.31b 7.58° 1.72° 1.46° 21.12° 4.62°
Mild stress 2.50° 7.85% 1.83% 1.43° 23.50° 5.62b
Control 4,128 8.402 2.192 2.978 28.52 9.75%
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Means in each column followed by similar letters are not significantly different at 0.05 probability level, using LSD (Least
Significant Difference).
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Table 4.Mean comparisons of different measured traits interaction of the common bean genotypes under different

water stress levels.
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Means in each column followed by similar letters are not significantly different at 0.05 probability level, using LSD

(LeastSignificant Difference).
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Table 5. Effects of water stress on variation percentage of yield, plant dry weight, number of pods per plant and seeds

per pod in common bean genotypes.

ML o ailo olasi
Seed number per pod

Agy yo ML Sluy
Pod number per plant

LT STLRRC JOVE IR W A JO S PN PYEJRC < 10 Olpdi doys 5 (e Jloy (nSilae
Genotype Percentage Stress mean Normal Percentage Stress mean Normal
name of variation mean of variation mean

b 50% 4.75 9.5 40 2.25 3.75
Naz
A a167% 35 6 42.86 2 35
Akhtar

KSFIYA 66.67% 4.25 12.75 55.56 2 45

KS41128
GWAsY 44.19% 6 10.75 36.85 3 4.75

G11867
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Table 5. Continued

Aolol . Jgus
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Plant Dry weight (g) Seed yield per plant (g)
Pl Shaso G ol JlpoeSibe  Sleiaor W eSle  Jly oSk
Genotype Percentage Stress mean Normal Percentage Stress mean Normal
name of variation of variation mean
3t 2.99 1.30 58.65 0.98 2.37
Naz
7! 25.01 251 33.53 2.3 3.46
Akhtar
KSFIYA 32.55 1.72 66.67 1.06 3.18
KS41128
GWASY 8 1.38 47.56 15 2.86
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Acosta, J.A., 1999. Improving Resistance to
drought in Common Bean, in Mexico.
Agronomia Mesomericana. 10(1), 83-90.

Acosta, D.K., Shibata, J., Acosta, G., Alberto, J.,
2002. Yield and its components in bean
under drought conditions. Agricultural-
Technical-en Mexico. 23 (2), 139-150.

Aghighi Shahverdi, M. , Habibi, A., Shekari, F.,
Hajikhani, S., 2013. Changes in yield and
plant varieties under drought conditions.Fifth
National Conference on cereals. [In Persian
with English Summary].

Amini, A., Ghanadha, M.R, Abd-mishani, C.,
2002. Genetic diversity and correlation
between different traits in common bean
(Phaseolus vulgaris L.). Iranian Journal of
Agricultural Sciences 33 (4), 605-615. [In
Persian with English Summary].

Broughton, W. J., Hernandez, G., Blair, M.,
Beebs, S., Gepts, P.; vanderlyden, J., 2003.
Beans (phaseolus Spp.)-model food legumes.
Plant and Soil. 252, 55-128.

Eberhart, S.A., Russel, W.A., 1996. Stability
parameters for comparing varieties. Crop
Science. 6, 36-40.

Emam, Y., Shekoofa, A., Salehi, F., Jalali, A.H.,
2010. Water stress effects on two common
bean cultivars with contrasting growth habits.
American-Eurasian Journal of Agricultural &
Environmental Sciences 9(5), 495-499.

Fageria, N.K., Santos, A.B., 2008. Yield
physiology of dry bean. Journal of Plant
Nutrition. 31 (6), 983-1004.

&l

Laing, D.R., Krechmer, P.J., Zuluaga, S., Jones,
P.G., 1983. Symposium on potential
productivity of field crops under different
environments. International Rice Research
Institute, Los Bafios Laguna, Philippines,
Field bean, 227-248 pp.

Lizana, C., Wentworth, M., Martinez, J.P.,
Villegas, D., Meneses, R., Murchie, E.H.,
Pastenes, C., Lercari, B., Vernieri, P.,
Horton, P., Pinto, M., 2006. Differential
adaptation of two varieties of common bean
to abiotic stress. I. Effect of drought on yield
and photosynthesis. Journal of Experimental
Botany 57, 685-697.

Keshavarznia, R., Varznia, E., Mohammadi
Nargesi, B., Abasi, A., 2013. The study of
genetic variation of bean (Phaseolus vulgaris
L.) based on morphological traits under
normal and stress conditions. Iranian Journal
of Field Crop Research, 44 (2), 305-315[In
Persian with English Summary].

Majnon Hoseini, N., 2007. Common Bean
Planting and Production. 4" edition, Tehran
Jahad e Daneshgahi Press. 294 p. (In Persian)

Mardfar, H., 2006. The effects of water
restriction on growth, yield and grain filling
in three varieties of beans. MSc dissertation,
Faculty of Agriculture, University of Tabriz,
Iran. [In Persian with English Summary].

Melotto, M., Monteiro-vitorello, C.B., Bruschi
A.G., Camargo L.E.A., 2005. Comparative
bioinformatics analysis of genes expressed in



VAP e ) e ol el pole o danma sl s

common bean (Phaseolus vulgaris L.)
seedlings. Genome. 48 (3), 562-570.

Mohammadi Dhbalai, 2013. Antioxidant activity
and morphometric black bean genotypes in
normal conditions and water stress, MSc
dissertation, Faculty of Agriculture, llam
University, Iran. [In Persian with English
Summary].

Mouhouche, B., Ruget, F., Delecolle, R., 1998.
Effects of water stress applied at different
phonological phases on yield components of
dwarf bean. Agronomie. 18, 197-207.

Parsa, M., Baghri, A., 2007. Legumes. Mashhad
Jahad-e Daneshgahi Press. 524 pp. (In
Persian)

Salehi, F., 2013. Comparing the new pinto bean
genotypes in Chaharmahal and Bakhtiari
Province. The fifth National Conference on
Cereals. (In Persian with English summary).

Saxena, C.M., Silim, S.N, Singh, B.K., 1990.
Effect of supplementary irrigation during
reproductive growth on winter and spring
chickpea (Cicer arientum 1) in a
Mediterranian environment. The Journal of
Agricultural Science. 114 (3), 285-293.

Sepahvand N.A. 2004. Research and production
program of irrigated pulses and the
challenges, the First National Grain
Conference, Ferdosi University, 193-195. [In
Persian].

Turkan, 1., Bor, M., Ozdemir, F., Koca, H.,
2005. Differential responses of lipid
peroxidation andantioxidants in the leaves of
drought- tolerant P. acutifolius Gray and
drought- sensitive P. vulgaris L. subjected to
polyethylene glycol mediated water stress.
Plant Science 168 (1), 223-231.

Zadeh Bagheri, M., Javanmardi, Sh., Alozadeh,
0., Kamelmanesh, M.M., 2014. Effects of
drought on grain yield and some
physiological characteristics of red bean
genotypes. Journal of plant ecophysiology.
6(18), 1-11. [In Persian with English
Summary].

Yazdi Samadi, B., Rezai, A., Valizadeh, M.,
2012. Experimental Designs in agricultural
Researches. University of Tehran press, 764
pp. [In Persian].



