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Table 1. Name of evaluated red bean lines
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Table 2. Evaluation indices of studied chitti bean lines
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Table 3. Combined analysis of variance of the evaluated traits in red bean genotypes
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Table 4. Mean and percentage changes due to drought stress in evaluated traits
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Table 5. Drought tolerance indices in red bean lines
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Table 6. Correlation coefficient between drought tolerance indices in red bean lines
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Table 7. Principal component analysis of drought tolerance indices
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Figure 1. Biplot based on STI and SSI indices
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Figure 2. Biplot of drought tolerance indices based on the two
principal components

P> 9 Jgl adlpe 9 jI Juobs O by Comlus
KS31337 KS31148 KS31253 KS31336 sl Y
b as olols Sés i & oo 38l o8 b ol o
glasyie slagb s 5 (keSS oLl pbol b s
Jyaze (=hia 5 @olF @ by ) ol q‘)’)ﬁug

855 o0 ol 5l Lug)

(S 5 doma
by dilisee oY aby 3 Slee Sbj) 4 aagi b
w9 03 Jlesl ()bl Gi5 55 9 Jgere ()lel blyd g
oo sl Jols i Jeod slagadls obj)l
WJod (2Ll g9yt (odin (ke aSld cwgie
g O A Cuwles 23lh g (IS5 4 Jeod e3ls
Mg wdin 5:5ke slapasls S b Sy gL om



&Y Ve sl /YA oyless /pd s b / 2ly5 LS e Mol asliing sy

&l

1. Abebe, A., M.A. Brick and R. Kirkby. 1998. Comparison of selection indices to identify productive dry
bean lines under diverse environmental conditions. Field Crops Research, 58: 15-23.

. Anonymous. 2019. Statistics of Agricultural Crops. Center of Statistics and Information, Ministry of
Jihad-e—Agriculture, Tehran, Iran (In Persian).

. Anonymous. 2018. FAO. http:// WWW.FAO.ORG.

. 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).

. Bagheri, A., A. Mohmoudi and F. Ghezeli. 1991. Common Beans Research for Crop Improvement.
Jihade-Daneshgahi of Mashhad University Press. Mashhad, Iran, 556 pp (In Persian).

. Baghizadeh, A., S. Mohammadinejad and M. Rahimi. 2019. Evaluation of Some Biochemical
Characteristics of Some Red Bean Ecotypes under Drought Stress Conditions. Journal of Crop
Breeding, 11(29): 55-64 (In Persian).

7. 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).

8. Beebe, S.E., I.M. Rao, C. Cajiao and M. Grajales. 2008. Selection for drought resistance in common
bean also improves yield in phosphorus limited and favorable environments. Crop Science, 48: 582—
592.

9. 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).

10. Dastneshan, S. and M. Sabokdast Nodehi. 2019. Evaluation of Tolerance Rate of Some Genotypes of
Beans to Salinity Stress. Journal of Crop Breeding, 11(32): 184-194 (In Persian).

11. 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).

12. 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).

13. Eberhart, S.A. and W.A. Russel. 1966. Stability parameters for comparing varieties. Crop Science, 6:
36-40.

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

15. 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.

16. 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.

17. Mohammadi, A., M.R. Bihamta, M. Soluoki and H.R. Dorri. 2008. Study of quantitative and
qualitative traits and their relationships with grain yield in white bean (Phaseolus vulgaris) under
optimum and limited irrigation condition.Iranian Journal of Crop Sciences, 10(3): 231-243 (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. Rafiiolhossaini, M., F. Salehi and M. Mazhari. 2016. The Effect of Drought Stress Intensity and Stage
on Agronomic Characteristics of Two Common Bean Cultivars. Desert Ecosystem Engineering
Journal, 5(11): 45-56 (In Persian).

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

21. 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.

22. Shafiee Khorshidi M., M.R. Bihamta, F. Khialparast and M.R. Naghavi. 2012. Assessment of Genetic
Variation in Common Bean Genotypes under Drought Condition Using Cluster and Canonical
Discriminant Analysis (CDA). Journal of Crop Breeding, 4(10): 1-17 (In Persian).

23. 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.

24. Teran, H. and S.P. Singh. 2002. Comparison of sources and lines selected for drought resistance in
common bean. Crop Science, 42: 64-70.

25. White, J.W., 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.

o 0 hAOODN



Journal of Crop Breeding Vol. 13, No 38, Summer 2021

Evaluation of Drought Tolerance Indices in Red Bean Lines

Behroz Asadi' and Seyed Mohsen Seyedi'

1- Crop and Horticultural Science Research Department, Markazi Agricultural and Natural Resources Research
and Education Center Research and Education Center (AREEO), Arak, Iran.
2- Crop and Horticultural Science Research Department, Markazi Agricultural and Natural Resources Research and
Education Center Research and Education Center (AREEO), Arak, Iran
(Corresponding authur: mohsensayyedi@yahoo.com)
Received: March 14, 2021 Accepted: April 16, 2021

Abstract

In other to evaluation of drought stress tolerance, 23 lines of red beans with tow cultivars
(Yaghout and Ofogh), were studied in lattice design with two replications in both normal
irrigation and drought stress at the Khomein Bean station in 2017. Drought stress applied after
complete stability of each plant in third trifoliate leaflet stage. Changes of yield and yield
components, grain yield in normal irrigation and drought stress and tolerance and susceptibility
indices evaluated in the stages accomplished. Analysis of variance showed that a significant
difference among lines are both irrigation. Drought stress reduced evaluated properties,
significantly. Drought stress resulting in decreased the most of traits, so that maximum effect of
drought stress-related traits were number of seeds plant™ and yield. In normal condition the
highest and the lowest grain yield (2541.7 and 841.6 Kg Ha™, respectively) were observed in
KS31338 and KS31352 line, respectively. In stress condition the highest and the lowest grain
yield (1934.7 and 602.2 Kg Ha™, respectively) were obtained in KS31336 and KS31357 line,
respectively. Between stress tolerance indices the highest MP, GMP and STI belonged to
KS31336 line and the lowest tolerance index and stress susceptibility index (SSI) were observed
in KS31352 line respectively. Grain yield under normal irrigation conditions with grain yield
under drought stress conditions and stress tolerance indices (TOL, MP, STI and GMP) had
significant positive correlation. Based on the geometric mean of production and the
susceptibility indexes, principal component analysis and biplot STI and GMP, KS31336,
KS31253, KS31148, KS31337 tolerant to drought stress were identified.

Keywords: Geometric mean productivity, Grain yield, Stress susceptibility index, Tolerance
index



