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P9 abs> ;0 a5 (F) 83,9 Jlod g (F) 5 als
Jsb) axdllas 5,00 Slao L 5l wunals 3
S 539 ey Jsbo @bl (359 il ol il
S o) (cs‘-’l" Slodiy; ol g ady,
557 1, T plgise conlpl aiils S (5 Sile
5 ot 5l e odhe slacasss
0325 5l 0 Cgee (agy Al e 0SS
Stz g Oeliee ple Slinded o gladss
Cowl 00l oolatnl uas slacaiely (saes,S
(Salehi et al., 2006)

RO L

as ole plis gdew opl gl el mls
R N R D L C-E g
D9 o0 e s o Sles slil 90 Shoe
S5 40 9290 (Su) 95 4 4z gl Ll
bowss aea slp (8 Gl oeae (o
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ats Jore bl 3 e (oo boosgi ol g o)Lt -Y Jgur
Table 1- Number and name of lentil landraces based on local

o lou el o lou ol o lo el
Number Name Number Name Number Name
1 Canada Istts 6 Ardebil Jws ! 11 Varzegan 63,9
Ahar ,al Horand wil b e
2 » ! st 12 Garadagh Danhriz
q (s Alavige 43,9 Gsgle
Kadeybar Kharvana g, oEI S
3 eynar s 8 9 13 Varzegan
4 3y &ls lobls 9 Horand 3, ails &l g2 14 Shavi ;3,9 Gelis
Canada Danhriz Danhriz Varzegan
Lk oS FHS ayd .
5 Garadagh ¢1s o ,8 10 Gaye Geshlagi 15 Liemlo Ahar a! glew
Kohestani

SIS talesl gl oads Sl Guas slo gy ol 5 0 )led =Y Jgur _
Table 2- Number and name of selected lentil landraces for greenhouse experiment

L uigif o led L uigif o led

b caigij pb b cuigij pb
ggq“;%%g Name of genotypes ggqrgtt))%g Name of genotypes
) T 5 Cae syt S5 o3
Kaeybar Geshlagi Kohestani
) Elooys 6 053 b
Garadagh Shavi Varzegan
3 Kharvana s, 7 ).Ml ,Logh
Liemlo Ahar
4 3y ailo ol yga B _

Horand Danhriz

Jlogs o (i 25 Ll ph cod Guse glacais) 0 Slio oS e bl g Y Jgar
Table 3- Combined variance analysis of traitsin lentil genotypes under drought stressin two

years
i ol a0 FHEKIRY
e N . HEYR PR A g 50 OME Slasy NE Y
&ol3! | & 09 E D) Mo Job
sov o ol Gran100  Num.of sheth  Num of  Sheath
y! weight in shrub grainin lengh
sheath
year Jlw 1 170.87 0.066** 375.17** 0.087** 0.001
Jlo 52 51,55 6 36.908 0.009 9.07 0.004 0.001
repet/ year
drought s 1 22395.93** 25.761** 5567.20 1.224** 0.836**
Shsx Jlw
droughtx year 1 1.79 0.001 56.27** 0.001 0.001
main error Lol slas 6 25.15 0.002 173 0.001 0.001
genotype wusis; 14 3338.50%* 6.282%* 71.60 0.221%* 0.049%*
e giixJle
genotype: year 14 26.12** 0.013* 116.92** 0.014** 0.002*
SS9
drought< genotype 14 165.66** 0.226** 28.62** 0.005* 0.006**
S x aigifx Jlw
x Genotype xyear 14 6.31 0.002 8.10 0.002 0.001
drought
= s> 168 10.05 0.007 7.07 0.003 0.001
minor error
(1) OV &y g 9.48 1.61 12.17 467 2.36

TN 570 Jlaiol s 55 Jlo tas i 5 4

* **: gignificants at %5 and %1 probability, respectively
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i % gy adlr 9o hlite Sl sl as lacas Clio (Sle annlis Joo I s -F Jgua
Table 4- Part of table, mean coparision of treatsin lentil genotypes for reciprocal intractions
genotypes x drought stress

Lo @l 31 RS alos (339 EME o ailostas S Jgb @5 gy0 SN
Iﬁieracti o)r:s Grainyi glzlamz) Svg\ignhtl(%()) Num.SIE])LagtLain in (cn:;nsgk;]eath Num. gf]rﬁ;?at hin

alx 1 27.39 5.82 1.10 1.25 26.44

alx 2 28.66 4.44 1.03 1.27 26.25

alx 11 16.03 5.84 1.08 1.33 29.11

alx 14 73.84 3.98 1.39 1.13 26.23

azx 1 8.72 5.01 0.92 1.17 12.83

a2x 2 4.68 4.01 0.85 111 12.92

az2x 11 4,15 4.80 0.98 1.19 20.25

az2x 14 49.44 3.35 1.25 1.05 18.86
LSD 5% 4.425 0.116 0.077 0.044 371

Table 5- Mean coparision of treatsin lentil genotypes for average of two years

o 43105 ySlos PHIRVER Wgrpo BMEslans ML, ailoslass BN Job

G;:)ts;)pe Grain yzield Grain 100 Num. of sheath  Num. of grain Sheath
(g/m") weight (g) in shrub in sheath lenghcm)

1 18.05 5.42 19.64 1.01 121

2 16.67 4.22 19.58 0.94 1.19

3 49.43 5.15 24.05 1.25 1.32

4 17.88 5.09 19.97 0.94 1.22

5 4443 6.15 23.46 1.04 1.22

6 30.71 5.49 22.13 1.1 1.22

7 32.25 5.39 19.71 112 1.19

8 37.61 4.32 2451 1.32 1.10

9 46.82 5.28 23.49 1.14 1.18

10 4459 5.38 22.75 1.09 1.23

11 10.09 5.32 24.68 1.03 1.26

12 37.26 5.62 2211 1.16 1.24

13 29.88 5.56 17.64 1.09 1.22

14 61.64 3.67 2255 1.32 1.09

15 24.12 5.09 214 111 1.22
LSD 5% 4.425 0.117 3.710 0.077 0.044
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QLS 50 (6590 9 (S S Ll h Cod eae lacads) )0 (sdag; Slhe uil)ly 45 —F Jeua
Table 6-Variance analysis of vegetative traits of lentil genotypes under drought and
salinity stress conditions in green house

M Seilas po (uSitso
& aolio e Shtd Bl slass
;-'-S'-”Od:/ S P Ep T aho) 039 aly) Jsb Number alo 39 Alw Job
T df Number Root Root of Stem Stem Stem
Lateral of ~ Weight Lengh Weight Lengh
Roots
5 éwht 1 6.54L s 0.003"* 8.601° 2394  0009*  52503*
roug
Salé_)t"* 1 13.762%  0.007* 23111  5899*  0.023* 128737
inity
i rft’;“; XD‘;‘prouaght 1 0.793 0.001 3312 0.373 0002  19.019"
T") 6 152504  0.007"* 21.252* 1.069* 0012  47.347"
genotype
S X i 33 .
x genotype 6 0.371 0.001 0.757 0.125 0.001 1.425
Drought
i nﬁ;’: :e:;;;e 6 0.754 0.001 0.971° 0.135 0.001° 1.217
S X (550 X i
x Salinity genotype 6 0.080 0.001 0.599: 0.138 0.001 1.051
Drought
Eroor s 56 0.333 0.001 0.194 0.122 0.001 0.999
I
* (, /g\‘/ e - 9.96 6.31 8.58 15.46 7.79 5.65

TN 510 Jloiml o 10 o e o 5 s e g
* **: gignificants at %5 and %1 probability, respectively

Su9X S % eFeis bl JI Ll Guse Slacais ada) Job Cubo 2Sile anolie -V Jgua
Table 7- Mean comparison of root length of lentil genotypes via interaction of
genotype* drought* salinity

Interactions Root Sl C_J"s ! Root Interactions Root Interactions Root
Lengh  |nteractions  Lengh Lengh Lengh

(cmy cm) (cmy cm)

X by x1 5.25 X byx1 5.90 X by, x1 5.44 ax by x1 7.22
X by, x2 4,08 X byx2 472 X by x2 4.40 X by x2 5.04
X b, x3 4.34 X byx3 4.87 X b, x3 457 X by x3 5.33
X by, x4 4.86 X byx4 5.50 X by, x4 5.07 X by x4 6.63
X b, x5 3.50 X byx5 4.09 a X b, x5 3.63 X by x5 4.70
X b, X6 6.21 X by x6 7.14 % by, X6 6.62 % by X6 8.90
X b, X7 3.34 X by x7 3.92 X b, X7 3.50 X by X7 4.32
LSD 5% 0.72 LSD 5% 0.72 LSD 5% 0.72 LSD 5% 0.72

:Vt»'\o)Lo..f:.)S.cﬁM)'wo\c6)5$5Ahm%;g:b29bl LS;‘))M)JG/A. b)yq&_g)g.;‘lpsjmuwﬁa\gzazjal

(V Jgoz bl ) (o) 2 990 Sy
ay, &: normal and water deficite respectively. by, by: normal and sainity (4 ds). 1to 7: genotypes
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Table 8- Mean comparison of shoot dry weight of lentil genotypes via interaction effect of
genotypexsalinity

Jilize & 51 Lo ¢339 Jilise 51 Sl 039
Interactions Stem Weight(g) Interactions Stem Weight(g)
b, x1 0.207 b, x1 0.244
b, x2 0.168 by x2 0.195
b, x3 0.178 b, x3 0.201
b, x4 0.187 b, x4 0.219
b, x5 0.160 by X5 0.181
b, x6 0.218 b; x6 0.260
b, x7 0.150 b, x7 0.174
LSD 5% 0.052 LSD 5% 0.052

Gast x (S Jlie Sl 5l eas glagadsiy 4l (59 5 aBle Jsb Slao (5:Ske anslie -4 Jguer
Table 9- Mean comparison of shoot length and shoot weight of lentil genotypesvia
interaction effect of droughtxsalinity

Jilize ol 1 a8lo (39 alw Job
Interactions (gr) Stem Weight (cm) Stem Lengh
ax by 0.223 19.99
ax by 0.186 16.92
ax by 0.198 17.81
X b, 0.176 16.38
LSD 5% 0.052 1.635

S5 5 (Sea A5 il ph Cod puse sle G 50 (i) Dlie (ke analie Ve Jgua
Table 10- Mean comparison of vegetativetraitsin lentil genotypes under drought and
salinity stress conditions

b alo  oluwi

Ay y iS5 adlw olaxi adlw S () adlw Job
s b g R ] 0J9 039

. Root Dry Number of Stem Dry Stem Lengh
Lentil genotypes Number of Weigh i
t St Weight cm
Lateral Roots aght (9) em egnt (@) ©m
Kaleybar yuls 6.668 0.118 2.424 0.226 19.17
Garadagh ¢1s o,8 5.300 0.089 2.146 0.182 16.88
Kharvana tlg > 5571 0.096 2.227 0.190 174
320 410 Wly98 6.034 0.108 2.318 0.203 18.08
Horand Danhriz
(SlundsS GLLS and
Gaye Geshlagi 5.069 0.079 2.048 0.171 16.52
Kohestani
Shavi 55,5 sl 7.371 0.132 2.533 0.239 20.34
Varzegan
'-'em':h;" shod 4813 0.069 1018 0.162 16.02

LSD 5% 0.944 0.052 0.57 0.052 1.635
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Table 11- Simple correlation coefficient of vegetative traitsin lentil genotypes

day 039 aday Job AL ol a8l (339 aBlw Job
Root Weight Root Lengh Number of Stem Stem Weight Stem Lengh
b 039 0.986°*
Stem Weight
a8l oluas
Number of 0.983** 0.994**
Stem
s Jsb 0.991* 0.990% 0.981*
Root Lengh
) 03 0.981* 0.984* 0.988* 0.990*
Root Weight
b alo ) oluwi
ol 0.992** 0.987** 0.994** 0.992** 0.999**
Number of
Lateral Roots

e b il o aBle (g sl (ST, @ 2l Joe IV Jgua
Table 12- End model of regression analysis for shoot weight in lentil genotypes

J.nlS J S O o b
Complete model R?

& LS o Loyl pis
Y =0.329 + 0.097( X1 -0.039(X») 0.98

greenhouse conditions
a8l Jgb X, (sl sl ay slaws X4

oo Slagisis alle ()9 cole a2 Y Jgua
Table 13- Path analysis of shoot weight in lentil genotypes

ndiiannd yul 5
. . . Indirect effect
Olo MO.LM J.u‘ b ol et o
Traits direct effect il Job G S A Sl Ssnsod
(cm) Stem length Number of lateral correlation
roots
il g ady ) olasy
Number of Lateral 3.442 -2.450 0.992*
Roots
aSlw Job
stem lengh -2.452 -— 3.439 0.986"
(cm)
ouilo Bb 1 0.055
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Dendrogram using Ward Linkage
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L
2

b = 20 25

_ gy Slio pluly eae slacaie) ladss 455 pl g ais ) S _
Figure 1- Cluster analysis dendrogram of lentil genotypes based onvegetative traits

gy Slio lul p Guse Glacais) 10 SEgls pasas @b a5 VP Jgu
Table 14- Canonical discriminant function in lentil genotypes

based onvegetative traits
&b Jawod pusls g 995 Solo e
Function Wilk's Lambda Chi-square Sig.
1 0.045 9.317 0.05
s loaisis 0 IS oeSile 51 LT Sl o0 5 laags (ks VB oo

aigs

Table 15- Mean of cluster and present deviation of them from total mean in lentil genotypes

Ay y Sl 1)
‘5‘31’ cSLb u) iib Sy a8lw 039 Jg-b
. g B) . adlw
S Number Root Root a5l Stem Stem
Cluster  Genotype of Total Lengh  Number Weight Lengh
Lateral Weight cmy  Of Stem @n ©m
Roots an
oSl 5.05 0.08 018 1641
Mean
J5 oSl 1 1l oy
1 7235  “Devistonfromiom 12.93- 20- 10 729
mean (%)
oSlo 6.8 0.12 6.33 251 0.23 19.42
Mean
J5 oSl 1 1l oy
2 6,4,1 Deviation from total 17.24 20 2339 1106 15 9.72
mean (%)
I eilee
Total Mean 5.8 0.1 5.13 2.26 0.2 17.7
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Abstract

Salinity and drought are known as the most important abiotic stresses to reduce the
growth and development of crops. To evaluate drought tolerance of lentil landrace genotypes
at flowering stage, a split plot experiment based on randomized complete block design with four
replications was conducted at the Agricultural Faculty of Islamic Azad University, Tabriz
branch, during 2012-2013. Combined variance analysis of data showed that genotype x drought
stress interaction was significant for all traits under study. This indicates different response of,
genotypes to drought stress for these traits. Mean comparison of yield for genotype x drought
interaction showed significant yield reduction for all genotypes under drought stress as
compared to non-stress conditions. However, Shavi Varzeghan genotype under both stress and
non-stress conditions, showed better response than other genotypes. To evaluate tolerance of
of lentil landrace genotypes to sainity and drought stresses, a factorial experiments
based on completely randomized design with three replications was conducted in 2013
at the greenhouse of Tabriz Azad University. Factors in this experiment were: drought
stress at two level (control and irrigation for 50% of field capacity); two salinity levels
(control and 4 ds/m salinity) and 7 lentil landrace genotypes. Analysis of variance
showed that three way interactions of genotype xdrought x salinity was significant only
for root length which indicates different response of genotypes for this trait for salinity
and drought stresses. The effect of salinity and drought stress levels on al traits was
significant which indicates reduction in traits value under salinity and drought stresses.
Estimation of simple correlation among traits showed that, shoot length and number of
shoot correlated pasitively with shoot dry weight and root dry weight with root length
and number of lateral roots. Cluster analysis divided genotypes into two clusters. The
second cluster consisted to Kaleybar, Horand and ShaviVarzeghan genotypes. These
genotypes were tolerant as compared to the other genotypes during vegetative growth
stage. The regression and path analysis for shoot dry weight showed number of lateral
roots had the highest direct and indirect effect on shoot dry weight under drought and
salinity stress. Cluster analysis of traits, divided genotypes into two clusters. The second
cluster were Kaleybar, Horand and Shavi Varzeghan genotypes. These genotypes had
higher mean values for the traits under study and could be tolerant genotypes for
drought and salinity stresses at vegetative growth stage.

Key words: Drought, Lentil, Path analysis, Regression analysis, Salinity.
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