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Table 1- Name and Number of the studied lentil landraces

0355 o0 yloy

Landraces Number 0398 pli Name of Landraces
1 " labts Canada
2 2 Ahar
3 b5 Kaleybar
4 " 3y 4l ol Canada Danhriz
5 Els )b Garadagh
6 ! Ardebil
7 ailyg0 Horand
8 Ulg,l> Kharvana
9 o 4ls Al yen Horand Danhriz
10 Sl s BLLS 4 Gaye Geshlag Kohestani
1 RIJ3T Varzegan
12 Fodls glooyd Garadagh Danhriz
13 (&sl®) B39 Varzegan (Shadi)
14 B9 Jloui Shomale Varzegan
15 2 glosd Liemlo Ahar

il e Az 0353 Gl Cadol g el 00 (5 IS AL sl (] s 5 00 (5 yglaen dilate 5| 5 ,ails TGS 5 IS glaooss %
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Table 2- Meteorological statistics during 2011 cropping year in Tabriz

Month sl
| 5 15,5 . o | wlidles gl )l
e > e ) Meteorological Parameters
Aug July June May
28 27.1 2 14.8 o2 Bugio
Average Temperature (c°)
£ L
15 8.5 14 89.2 SRt

Rainfall (mm)
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Table 3 - Variance analysis of different traits in studied lentil landraces under drought stress after flowering conditions

Mean square il po (uibeo

I @Af)lwé,owhlﬂg}a:d)h)lglfl ovie oo slrosg 8 Slos anslio — K 5 (go

axye
O gy égL}.o "
; O] . R . . . : " " T
Sources of variances daf SO 59 g 0 ySlos JEAPVIVINTY 4l o (439 gy o Aild Sl gy y0 AL olas S gl Sls s il sl
Biological Hecto liter 100- grain Number of Number of pods . L .
. . . . Plant height Grain yield Harvest index
yield weight weight grains per plant per plant
| S5 . . . .
R )1_’514 3 0.002* 3.007° 0.009 5.958" 9.141%* 1.745 24.197 6.919
eplication
°':1’5 1 0.426* 533.155% 12.884* 2220.606" 3371.436™ 9.994 11399.311* 53.707*
Landrace
) sl
E | 3 0.001 0.126 0.002 0.324 0.327 4.573 4.481 1.727
ITor
o "h. o ci'b'"'l 14 0.006** 36.712* 3.131* 136.696** 88.844™ 119.147* 1504.28* 502.336*
Drought stress levels
L2 M C}hﬂ’ 8 °.>BS P P e s s e s
Landrace x Drought stress 14 0.006* 7.509% 0.115% 21.625% 32.758 1.258 77.289* 60.942%
levels
s
IEG ) 84 0.001 0.937 0.009 3.233 4.609 2.07 5.897 3.501
ITOr!
Coefficient of variations (%) 7.83 1.22 1.85 11.47 10.42 6.1 7.45 12.62
Olao Ol puuis
e 23 41.38 5.16 11.93 43.06 40.94 243 46.04 8.64

Traits Variations (%)

TN 70 Jlea! ghaw jo lo goe o 5 4y s g 5
*and ** Significant at the 0.05 and 0.01 probability levels, respectively
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Table 4- Mean comparison of significant traits in Landrace x Drought stress levels Interactions

Jlie &1 320 o ol g o S olass o e 09
Interactions Number of grains per Number of pods per plant 100- grain weight
plant @)
ax1 14.39 HUK 29.92 BC 583C
ay x2 19.08 EF 29.89 BC 445L
ayx3 19.34 DEF 25.43 DE 527F
ay x 4 17.58 FG 26.74 D 526F
a; x5 22.05C 24.75 DE 6.43 A
ax6 18.33 FG 27.29 CD 598 B
ayx7 22.78 C 19.92 G 5.83C
a;x8 31.83 A 3091 B 4.67K
ayx9 21.86 CD 26.78 D 557D
a; x 10 16.08 GHI 25.70 DE 5.65D
a;x 11 21.50 CDE 33.98 A 5.86 BC
ag x 12 21.35 CDE 26.27 DE 5.86 BC
a;x 13 14.14 IKL 16.07 HIJ 5.80C
a; x14 2731 B 21.37 FG 392N
a; x 15 11.96 KLM 23.41 EF 541E
ayx1 9.98 MN 14.19 UKL 507G
ayx 2 7.01 0 13.85 IJKL 4.05M
ayx 3 12.84 JKL 16.68 HI 4.95 GHI
x4 6.550 16.83 HI 4.96 GH
ax5 14.73 HIJ 18.42 GH 5.80C
a;x6 11.70 LM 12.81 KL 4.90 HI
ayx 7 8.29 NO 15.53 HK 4.89 HI
ax8 17.72 FG 14.72 UK 3.89N
ax 9 14.90 HIJ 13.09 JKL 4.91 HI
a; x10 8.42NO 15.52 HDK 507G
ayx 11 12.57 JKL 24.62 DE 4.8217
ayx 12 12.82 JKL 13.96 IJKL 5.34 EF
ayx 13 7.180 11.37L 527F
ayx 14 16.85 FGH 14.93 UK 3330
ay x 15 8.94 NO 12.90 KL 4.71 JK

LSD %5 2.53 3.02 0.13
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Table 4- Continued

a,: Drought stress in procreative stage level

Jlizo 31 aild o Slos S iglgm o Ko PSS (339 cllo p as L
Interactions Gre(1;r/1 n?zl)eld Blol?l(géiﬂzilleld I({ke:gc‘/[(l)ol(;g:)r Harve(:f/:[))mdex
apx1 29.90 HI 0.29 BCDE 80.89 GHI 10227
ay x2 30.38 H 0.3 AB 82.94 CDE 9.09J
ax3 57.10 B 0.28 CDE 83.20 BCD 20.14 E
a x4 23.5117 0.3 ABCDE 81.8 EFGH 7.79 JK
a x5 55.44 BC 0.27 GH 82.03 DEFG 25.55D
a; x 6 34.96 G 0.22 GH 78.18 MNO 15.80 GHI
arx7 44.15 EF 0.29 CDE 79.00 LM 15.33 GHI
a;x8 47.26 DE 034 A 82.51 DEF 14.091
a x9 56.00 B 0.28 DE 84.26 ABC 20.16 E
a; x 10 52.04 C 0.35A 79.47 JKLM 15.01 GHI
a;x 11 15.66 KL 0.32 ABCD 81.23 FGH 4.88 LM
a; x 12 44.13 EF 0.31 ABCDE 79.65 1IKL 14.49 HI
a; x13 43.37F 0.27 EF 79.34 KLM 16.21 GHI
a; x 14 7135 A 0.21 GHIJ 85.58 A 34.58 A
a; x15 29.74 HI 0.33 ABC 84.42 AB 9.130J
ax1 9.835 M 0.21 GHI 78.64 LMN 4.61 LMN
ax2 3.642N 0.11 M 74.97 QR 3.34 MN
ax3 35.03G 0.18 HIJK 80.73 GHIJ 19.38 EF
ap x4 1427L 0.18 HIJK 76.75 P 7.997 JK

a x5 30.52H 0.18 HIJK 76.07 PQ 17.11 FGH
a;x 6 24.04 1 0.17 K 73.70 R 14.171
ayx7 18.40 K 0.21 GHIJ 76.05 PQ 8.915 JK
ax8 26.90 1] 0.14 KLM 80.57 HIJK 18.96 EF
a;x9 34.06 G 0.12 LM 79.35 KLM 28.24 C
azx 10 3720 G 0.15 KLM 76.89 OP 24.24D
ax11 3.335N 0.17 IIK 77.35 NOP 202N
ayx 12 28.63 HI 0.16 JKL 77.04 OP 17.60 EFG
ayx 13 13.51L 0.16 JKL 7423 R 8.34 JK
ay x 14 48.50 D 0.15 KL 82.36 DEF 31.19B
ayx 15 1470 L 0.23 FG 76.56 P 6.31 KL
LSD %5 3.41 0.04 1.36 2.63
a;: Without drought stress level S B ey b A,

wly Ao e o (S il mhaw ay
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Table 5 -Correlation coefficients among traits of lentil landraces under drought stress after flowering conditions

Qg gl Aigr y0 B olowy Agr o Aild Slawy 4l W (439 el g5 (459 SO 59 g 0 yShos il 8 Slos

Plant height Number of pods per plant Number of grains per plant 100- grain weight Hecto liter Biological yield Grain yield

WA Gliae) ¥+ ojled ooy Jlo 5,0 slacile 5 el)3 (LS (5500 53051 Loyl = cole alono

gy jo B olasi

0.482
Number of pods per plant
Agy 4o Ao dluy
=) -0.455 0.270
Number of grains per plant
LH O WERR
o) £0.045 0.005 10.410
100- grain weight
PP 039 -0.089 0.147 0.550° -0.626°
Hecto liter
S 5glen 0 5o
0.209 0.193 -0.452 0.214 -0.188
Biological yield
ails o ySlos
-0.707** -0.385 0.539* -0.217 0.477 -0.558"
Grain yield
ORI KY > L
e L0.641° 10.338 0.588° 0.254 0.500 -0.682° 0.978°

Harvest index

a9

1N 970 Jleiml mhaw 1o o s Gl 5 4

*and ** Significant at the 0.05 and 0.01 probability levels, respectively
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Dendrogram using Ward Method
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Figure 1- Cluster analysis dendrogram based on all of the traits in lentil landraces under drought stress
after flowering conditions

N 5l e Sid i bl b Cod eas gleosgs jo Laseis mb 4y -F Jgue
Table 6- Discriminate analysis in lentil landraces under drought stress after flowering conditions

b lase oSl 3965 S0 o el
Function Wilks' Lambda Chi-square Sig.
1 0.001 59.952 0.000

2 0.061 23.719 0.001
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Table 7 - Mean and percent of deviation from total mean in each cluster of lentil landraces under drought stress after flowering conditions

g 0595 sl L olaxy H0 Wil sl 09 09 S ySlos S ySlos g™
Cluster Landrace &g Agy yo &g ld wwo JEAPLIVY S 5ed g ails el g
Plant Number of Number of 100- grain  Hecto liter ~ Biological Grain Harvest
height pods per grains per weight yield yield index
plant plant
Ol 29.61 23.75 13.59 5.04 79.32 0.24 16.32 6.25
| 11,4 2.1 ,MMT@‘ 1
I il Sl Sl o o 25.47 15.29 13.27- 175 0.26 435 -49.92 -57.86
Deviation from total mean (%)
21.68 18.04 13.05 5.39 77.88 0.24 32.07 13.08
‘12 le 57 66 Mean
Sl | OBl ol
15,513 it it -8.14 -10.68 -13.85 5.07 2.07 435 1.6 -6.95
Deviation from total mean (%)
oSl 21.11 20.71 19.94 4.88 81.67 0.21 46.22 22.94
3 9 9 48 65 ¢3 Mean
o Silw | Bl ol
14 JS “’&u 3 Sl oy -10.55 0.53 27.25 -4.87 2.69 -8.7 41.82 54.69
Deviation from total mean (%)
I ol 23.06 20.06 15.67 5.13 79.53 0.23 32.59 14.83

Total Mean




é_:mlf)'lw..; S s bl s oo a5l glpl ede cegr sesss o Slae auglie — o ) Kan 5 (g0 Q¥ I

References oLzl 5590 g3l

e Abbasi Sorky, A., N. Majnon Hosseini, and B. Yazdi Samadi. 2005. Evaluation of correlation and
relationship between grain yield with other quantitative traits in lentil. Summary of essays in the
1™ National Conference on Pulses. Research Institute of Plant Sciences. Ferdosi University of
Mashhad. Pp 72. (In Persian).

e Acosta Galloges. J.A, and M.W. Adams. 1991. Plant traits and yield stability of dry bean cultivars
under drought stress. J. of Agri. Sci .117: 213 —219.

e Amiri Deh Ahmadi, S.R., M. Parsa, A. Nezami, and A. Ganjeali, 2011. The effects of drought stress
at different phenological stages on growth indices of chickpea (Cicer arietinum L.) in
greenhouse conditions. Iranian Journal of Pulses Research. 1(2): 69-84. (In Persian).

e Azizi Chakherchaman, Sh., H. Mostafaei, D. Hassanpanah, H. Kazemi Arbat, and M. Yarnia. 2009.
Path analysis of yield and grain yield components for promising genotypes of lentil under dry
land. Journal of Agriculture Science. 5(17): 45-56. (In Persian).

e Bagheri, A., M. Goldani, and Hassanzadeh, M. 1998. Agronomy and plant breeding of lentil
(translation). Mashhad University Jahad Publications. 284 Pp. (In Persian).

e Desclaux, D., T.T. Huynh, and P. Roumet. 2000. Identification of soybean plant characteristics that
indicate the timing of drought stress. Crop Science. 40: 716-722.

e Fougereux, J.A., T. Dore, F. Laddone, and A. Fleury. 1997. Water stress during reproductive stages
affects seed quality and yield pea (Pisum sativum L.). Crop Science. 37: 1247-1252.

e Ganjeali, A., and A. Nezami. 2008. Ecophysiology and determinatives yield of pulses in pulses.
JDM Press. Iran. p. 500. (In Persian).

e Ghahgaie, F., M. Gholvi, M. Ramrodi, and A. Bageri. 2010. Comparison of yield and yield
components of lentil genotypes under low irrigation conditions in the Sistan region. Iranian
Journal of Field Crops Research. 8(3): 431-437. (In Persian).

e Gupta, A.K., J. Singh; N. Kaur, and R. Singh. 1993. Effect of polyethylene glycol induced water
stress on uptake introversion and transport of sugars in chickpea seedling. Plant Physiology and
Biochemistry. 31: 743 =747.

e Hosseini, F.S.;» A. Nezami, M. Parsa, and K. Hajmohammadnia Ghalibaf. 2011. Effects of
supplementary irrigation on yield and yield components of lentil (Lens culinaris Medik.)
cultivars in Mashhad climate. Journal of Water and Soil. 25(3): 625-633. (In Persian).

e Kashiwagi, J., L. Krishnamurthy, J.H. Crouch, and R. Serraj. 2006. Variability of root length density
and its contributions to seed yield in chickpea (Cicer arietinum L.) under terminal drought
stress. Field Crops Res. 95: 171-181.

e Malhotra, R.S. and M.C. Sexana. 2002. Strategies for overcoming drought stress in chickpea. Icarda
No 17. PP.20 - 23.

e McVicar, R., P. Pearse, C. Brenzil, S. Hartly, K. Panchuk, and P. Mooleki. 2005. Lentil in
Saskatchewan. Saskatchewan Agriculture and Food, Canada, 20 Pp.

e Mostafavi, H., N. Allahyari, and A. Aminzadeh. 1999. Correlation studies of some morphological
traits and grain yield components of lentil cultivars under rainfed conditions in Ardebil.
Summary of essays in the 5™ Iranian Congress of Agronomy and Plant Breeding. Publications of
Seed and Plant Improvement Institute, Karaj. (In Persian).



0 WA oo o)l oxty Jlo 5,8 slacile 5 el); Gl (s55)52 58551 (camg - (ode alono I

e Nakhforosh, A., A. Kuchaki, and A. Bagheri. 1999. Evaluation of effective morphological and
physiological indices on yield and yield components in lentil genotypes. Journal of Crop
Science. 1: 20-37.

e Oweis, T., A. Hachum, and M. Pala. 2005. Lentil production under supplemental irrigation in a
Mediterranean environment. Agric. Water Manage. 68: 251-265.

e Panahyan-e-Kivi, M., A. Ebadi, Ahmad Tobeh, and Sh. Jamaati-e-Somarin. 2009. Evaluation of
yield and yield components of lentil genotypes under drought stress. Research Journal of
Environmental Sciences. 3: 456-460.

e Pannu, R.K., and D.P. Singh. 1993. Effect of irrigation on water use efficiency, growth and yield. I:
mung bean. Field Crop Res. 31: 87-100.

e Salehi, M., A. Haghnazari, F. Shekari, and A. Faramarzi. 2006. Factor analysis of grain yield, yield
components and some effective traits on drought tolerance in lentil (Lens culinaris Medik).
Journal of Agriculture Science. 2(4): 71-85. (In Persian).

e Serraj, R., L. Krishnamurthy, J. Kashiwagi, J. Kumar, S. Chandra, and J.H. Crouch. 2004. Variation
in root traits of chickpea (Cicer arietinum L.) grown under terminal drought. Field Crop Res.
88: 115-127.

e Singh, K.B. and M.C. Saxena. 1993. Breeding for stress tolerance in cool-season food legumes. The
Hague, The Netherlands: Martinus Nijhoff/Junk. 474 pp.

e Ullah, A.J., M. Bakht, and W.A. Islam. 2002. Effect of various irrigations level on different
chickpea varieties. Asian. J. Plant. Sci. 4: 355-357.

e Wang, P., L.I. Soda, W. Guozhi, and T. Huoyu. 1995. The study of soybean production and ecotypes
in virgiang. I. the effects on shading and moisture stress on flowering and dry matter production
in soybean ecotypes. Acta Agronomica Sinica. 21(4): 396 — 403.

e Zaid, N., O. Kafawin, H. Halila,”and H. Saoub. 2003. Genotype by environmental interaction,
growth rate and correlation for some lentil (Lens culinaris) genotypes grown under arid
conditions in Jordan. Dirasat. Agricultural Sciences. 30: 374-383.



