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Table 1. Name of evaluated chitti bean genotypes
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Table 2. Evaluation indices of studied chitti bean lines
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Table 3. Analysis of variance of the evaluated traits in chitti bean genotypes
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Table 4. Mean of evaluated traits in chitti bean genotypes in two environment
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Figure 1. Grain yield mean comparison of chitti bean genotypes in two environment
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Figure 2. Grain yield mean comparison in chitti bean genog/pes in two environment
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Table 5. changes in evaluated traits due to drought stress in chitti bean genotypes

clao Jseme o3l

S S Oyt Ao yd

SN YAIA
Shawy b gy ol a-/v
Loy > AL Hlaws ARYAY
GMe o b ol Y/

4 so ojs VY

als 5 Slos VY- /N

a+/8 Yo /¥
\YY¥/5 YV/¥
A -Y¥/A
\iia -¥o/y
YY/A -a/y
INRVA -¥a/\

ol oyt ol el 10 (A0Y) ol oy
b sl o (Swan «Joscte clocuigiy Sl Cae
A oy SIS g Jgeme s)lal kalpd 3 3 )Sles
b Jese ookl bl 53 5Shos ol ool (Y Jg2)
g Sle lagadly g (5 Lulpd > 5Sles
O JeoS g Jeod padld g Mg cwsin (150ke
(A VY Cw ) oy b me g Cute (Suwed sl
3,80 b 5o i balps 0 0ySlos L(</AY g /Y /AR
9 Mg odin (ke My (0o (sl jadld gl
by obgine g Cute (Suman )b (i Joos (a3l
)bu;af 5 e (Stmed bl i 4 Cuwlus (asli
oS bl ) (105 5 +JRF /AD /AR VY ) S
OBl 4 e &S s olag] baasls e
D5 g O gk b 0 Vb oSles b olacui
@ e Cowles I mes 5 el (S
ol ol sl 11 sl gy LSuis i
2L e sl Wi My (porin (5:50ke 5 Copmlus
Jhme (5 Fe 23905 ()15 293 Cliiod p> Sl Stmgy
SIS & Joxie laigl pasds cr S
g Wb 3Sles (Sjdeimgiee (Sidss Clivo
OSle) 4l 3 Slee 1Sk 5 ol 4 dtunly slo Sy
Joged & dagi b cnlply (V) ddloo (ol 5 (i
@ Cowbin (adld 5 g wrin Ske )b 9
ool locwisis gyt olalejl )3 (7 JSs) (s s
5 Wy (sedd 5o e (pyile gl &5 s

Ll o i 4 Comolues (a3 ld lade oy yieS

IS 8 S o

oy Aol ol Jimgd il ol @l 4 argi L
4 Comlus (a3l g 0Jg5 cwdin (1 SSle 48)b 65 3505
slecsg) (i Loy lacwiyl om )l (Sois i
KS21577 KS21580 KS21576 KS21578
O s aso 5| KS21592 4 KS21593 KS21579
g a5l (e (585 o ) b kg Jloyes p (St
Sl om 3l b gl lil g i) (Same) 0)90
45 4038 Ol Cua P g Culn Slas (e Lugd
Gl ol &I A o "j Comnd

SBeeiy 3 (Subd & Jood SByadld o)y
9 05 blpd 93 0 oy 3o (e 4 295 L
P st 2 ol 5 dmelone Juo (slaabls (i
bl blys 93 o > KS21578 (g cawl 0l 03 9]
o b 0, See Jade cp b sl (S iS5 5 Jgeme
eSS 3 p)SolS VOMV/D o YESNN L s yas)
KS2L585 i3 1 Jgasa (6l balyd 2 3,Skec ol
el Cowd 4 KS21591 Cuigs ) (Sutd i Ll 3 g
38bes (i Sl & Mg (cwtin (1Slbe a3L3 1L
sboggy Wb il s 9 p by
5 YOFNY Jlis L o4 KS21576 5 KS21578
Syl 4 bype e cp e 5 4 Jood jadls
(/%0 5 /5% cuipa) 55 KS21576 4 KS21578
@ by (/) (S5 4 Camles gl (2508
S 38ee 5l g ol Jy 09 KS21585 i
Ol g s lel ks 9 e gl
39 KS21591 igi} & bgpye Sl i & Comsluo
& oot e LS 4 Cawlus (asld oS0 lade L(V/A)
2l bl leis) (hjS @ly 5wl JYL (Sis
Yl palie 5 (35 4 Comlas 9 Jood slaadls oS
SageRe i ke dawgle (000 SlaaSls
YU ogdll 0,8l b Bl slolis & pB 55 & Joou
Sl o Vb plie 5 23l (B 0g 9 15 kb )
ol Sid byl > bcaisS] iy 0,Slee wls
2 oadld e Olyim g odd gl bugie ()90 00
Slogasls 5 e Yl ol 3,Skas b b)) lulis
ol yiin (Jg Sloas eolaiwl (ool clalllas j3 o)Ll 350
wly b oagas b bl eolatwl Jb ool b aiyls oles
Sloeer geiky Slerie Scuis o pB) (alulis
(V)
beg) ) (iS5 & Jooie slaceigiy (alwlid (sl
L &S wasls &bly jo b oolitw! culio adls &y jl
5 Sus i blud 0 e ) cwle ab 5Sles
il D e b @V (Stren A9


http://dx.doi.org/10.52547/jcb.14.41.119
http://jcb.sanru.ac.ir/article-1-1254-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.14.41.119 ]

Gl oy § S (pmmo dus

Yo YEN Hlea ¥V ojlauis [pddyles Jo [ 2ly; HalS e Mol doliiags,

St g Jgeae ()l bulyd )3 Log) (lacuigs 0 (15 Joos slagadld (S (:Ske =5 Jgio
Tabclje 6. Mean of some stress tolerance indices of bean genotypes in normal irrigation and drought stress stress
condition
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Table 7. Correlation coefficients of tolerance indices in chitti bean genotypes
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Figure 3. Two-way diagram of geometric mean productivity index and stress susceptibility index in chitti bean
genotypes
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Table 8. Selected genotypes of chitti beans

KS21577
KS21580
KS21578
KS21579
KS21576
KS21595
KS21593
KS21582

> < v o 6t -t —

A LD

o

Faand Be; 4 5y el ey 4 BTG el X,

&l
Asadi, B. and H. Astaraki. 2015. Response of Chitti Bean (Phaseolus vulgaris L.) Lines to Drough
Stress Based on Tolerance Indices. Seed and Plant Improvment Journal, 31(1): 233-248 (In Persian).
Asadi, B., A. Ghadiri and H. Asteraki. 2013. Evaluation of drought stress tolerance indices in Chitti
bean genotypes. The 5™ Iranian Pulse Crops Symposium. Karaj, 334-337 (In Persian).
Asadi, B., H.R. Dorri and A. Ghadiri. 2011. Evaluation of chitti bean genotyps to drought stress using
stress tolerance indices. Seed And Plant Improvement Journal, 27(1): 615-630 (In Persian).
Bayat, A.A., A. Sepehri, G. Ahmadvand and H.R. Dorri. 2010. Effect of water deficit stress on yield
and yield component of pinto bean (Phaseolus vulgaris L.). Iranian Journal of Crop Science, 12(1):
42-54 (In Persian).
Bennet, J.P., M.W. Adams and C. Burga. 1977. Pod yield component variation and intercorrection in
Phaseolus vulgaris L. as affected by planting density. Crop Science, 17: 73-75.
Boutraa, T. and F.E. Sanders. 2001. Influence of water stress on grain yield and vegetative growth of
two cultivars of bean. Journal of Agronomy and Crop Science, 187: 251-257.
Dastneshan, S., M.R. Bihamta, A. Abbasi and M. Sabokdast. 2019. The Effect of Different Levels of
Drought Stress on some Physiological Traits and Chlorophyll Fluorescence of Bean Genotypes
(Phaseolus Vulgaris L.). Journal of Crop Breeding, 11(31): 92-104 (In Persian).
Delfan, S., M.R. Bihamta, A. Hoseinzade and M. Sabokdast. 2018. Genetic Diversity in Bean
Genotypes under Drought Stress Conditions. Journal of Crop Breeding, 10(26): 104-119 (In Persian).


http://dx.doi.org/10.52547/jcb.14.41.119
http://jcb.sanru.ac.ir/article-1-1254-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.14.41.119 ]

sl oxke 9 S (yne d
WYY YEN Hlea ¥V ojlouis [pddyles Jo [ 2ly; HalS e Mol dolisags,

9. Dorri, H.R. and M. Dadivar. 2004. Final report of Evaluation of tolerance to water stress in bean
(Phaseolus vulgaris) genotypes. Markazi Agricultural and Natural Resources Research and Education
Center. Final Report (In Persian).

10. Dursun, A. 2007. Variability and Correlation studies in Bean (Phaseolus vulgaris L.) Genotypes.
World Journal of Agriculture Science, 3(1): 12-16.

11. Farshadfar, A., M.R. Zamani, M. Motallebi and A. EmamJome. 2001. Selection for drought resistance
in chickpea lines. Iranian Journal of Agricultural Sciences, 32(4): 65-77 (In Persian).

12.Fernandez, G.C.J. 1992. Effective selection criteria for assessing plant stress tolerance, pp: 257-270.
In: Kuo, C. G. (ed.) Proceedings of the International Symposium on Adaptation of Vegetables and
Other Food Crops in Temperature and Water Stress, Tainan, Taiwan.

13. Fischer, R.A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. 1. Grain yield
response. Australian Journal of Agriculture Science, 29(5): 897-912.

14. Ghanbari, A.A. 2015. Developmental stages and phenology of common bean genotypes under normal
irrigation and water deficit conditions. Applied Field Crops Research, 107: 190-199 (In Persian).

15.Gbémez, O.J., M.W. Blair, B.E. Frankow-Lindberg and U. Gullberg. 2004. Molecular and phenotypic
diversity of common bean landraces from Nicaragua. Crop Science, 44: 1412-1418.

16. Kelly, J.D., G.V. Varner and M.W. Evan. 2010. Registration of Bellagio Cranberry Bean. Journal of
Plant Registrations, 4(3): 171-174

17.Majnon Hoseini, N. 2009. Agronomy and Pulses Production, 4th edition. Tehran University Jihad
Publications, Tehran, Iran (In Persian).

18. Nasrollahzadeh Asl, V., M.R. Shiri, S. Moharam Nejad, M. Yusefi and F. Baghbani. 2017. Effect of
drought tension on agronomy and biochemical traits of three maize hybrids (Zea mays L.). Crop
Physiology Journal, 8(32): 45-60 (In Persian).

19. Ramirez-Vallejo, P. and J.D. Kelly. 1998. Traits related to drought resistance in common bean.
Euphytica, 99: 127-136.

20.Rosielle, A.A. and J. Hamblin. 1981. Theoretical aspect of selection for yield in stress and non - stress
environment. Crop Science, 21(6): 943-946.

21.Salehi, F. 2005. Introduction of new selected lines from red bean in Chaharmahal and Bakhtiari
province. The 1st Iranaian Pulses Symposium. Ferdowsi University of Mashhad (In Persian).

22. Sarafi, A. 1978. A yield component selection experiment involving American and Iranian cultivars of
common bean. Crop Science, 18: 5-7.

23.Schneider, K.A., R. Rosales-Serna, F. Ibbara-perez, B. Cazares-Enriquez, J.A. Acosta-Gallegos, P.
Ramirez-Vallejo, N. Wassimi and J.D. Kelly. 1997. Improving common bean performance under
drought stress.Crop Science, 37: 43-50.

24. Shenkut, A.A. and M.A. Brick. 2003. Traits associated with dry edible bean (Phaseolus vulgaris L.)
productivity under diverse soil moisture environments. Euphytica, 133(3): 339-347.

25.Singh, S.P. 2007. Drought resistance in the race Durango dry bean landraces and cultivars. Agronomy
Journal, 99: 1219-1225.

26.Takeda, S. and M. Matsuoka. 2008. Genetic approaches to crop improvement responding to
environmental and population change. Nature, 9: 444-457.

27.White, J.JW., R.M. Ochoa, F.P. Ibarra and S.P. Singh. 1994. Inheritance of seed yield, maturity and
seed weight of common bean (Phaseolus vulgaris) under semi-arid rainfed conditions. Journal of
Agriculture Science, 122: 265-273.

28.Yazdi Samadi, B. and S. Abdmishani. 2001. Crop Breeding. Tehran University Publishing Center,
283 pp (In Persian).


http://dx.doi.org/10.52547/jcb.14.41.119
http://jcb.sanru.ac.ir/article-1-1254-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.14.41.119 ]

Journal of Crop Breeding Vol. 14, N0 41, SPriNg 2022 ..........iuiiiiiiii it eee et e e e e et e e ea e 128

Evaluation and Comparison of Chitti bean Genotypes under Drought Stress
Conditions

Seyed Mohsen Seyedi* and Behroz Asadi’

1- Crop and Horticultural Science Research Department, Markazi Agricultural and Natural Resources Research
and Education Center Research and Education Center (AREEO), Arak, Iran,
(Corresponding author: mohsensayyedi@yahoo.com)
2- Crop and Horticultural Science Research Department, Markazi Agricultural and Natural Resources Research
and Education Center Research and Education Center (AREEO), Arak, Iran
Received: 2 May 2021  Accepted: 6 February 2022

Extended Abstract

Introduction and Objective: Due to the water resources limitation required for agriculture in Iran,
providing effective methods to reduce the negative effects of drought on crop yield is one of the
important studies to plant breeding. Drought tolerance in crops is very important. By using different
cultivars of crops that are able to produce relatively good yield in drought stress, they can be grown with
more confidence in arid and semi-arid regions.

Materials and Methods: In order to evaluation genotypes of chitti bean based on tolerance and
susceptibility indices, experiments were conducted in two environments without stress and drought stress
in 2016-17 at research farm of Bean Research and education, Khomein. 24 genotypes of chitti beans
along with Ghaffar cultivar as control (25 genotypes in total) were compared in Latis design with two
replications. In this study, mean productivity index, geometric mean productivity index, stress tolerance
index, stress susceptibility index and tolerance index were evaluated.

Results: Drought stress reduced evaluated properties, significantly. Among the genotypes of chitti beans
in optimal irrigation and drought stress conditions, KS21578 genotype had the highest grain yield with
2805 and 1719 kg ha™, respectively. The lowest grain yield were achieved at KS21591 and KS21596
genotypes in optimal irrigation and drought stress conditions, respectively. Due to drought stress, grain
yield of evaluated genotypes decreased by 49.1%. Drought stress has increased flowering and maturity

periods in genotypes. The highest mean productivity index (1086.6), geometric mean productivity index
(2124.8) and stress tolerance index (2054.2) belonged to KS21578 genotype. Also, the highest and
lowest tolerance index (respectively, 1288.6 and 126.4) was observed in Ghaffar cultivar (control) and
KS21591 genotype, respectively. Also, the lowest stress susceptibility index (0.2) was obtained in
KS21585 genotype.

Conclusion: Totally, based on chitti bean grain yield under normal irrigation and drought stress
conditions and evaluation of stress tolerance indices as well as two-way diagram of geometric mean
production indices and stress susceptibility index and considering maturity period, plant form and grain
marketing 8 chitti bean genotypes were selected for advanced testing.

Keywords: Geometric mean productivity, Mean productivity, Selection, Stress susceptibility, Tolerance
index


http://dx.doi.org/10.52547/jcb.14.41.119
http://jcb.sanru.ac.ir/article-1-1254-fa.html
http://www.tcpdf.org

