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Abstract. Water stress is one of the most important factors limiting the growth and yield of plants in many parts of the
world. In order to evaluate the effects of water stress on some morphological, physiological and antioxidant enzyme
activity traits of lentil, four lentil cultivars (i.e. Gachsaran, Kimia, Ziba and Robat) in four water deficit treatments
including 25%, 50%, 75% and 100% of the field capacity (control) were studied in a factorial experiment, based on a
completely randomized design with three replications. Water stress at 25 and 50% field capacity significantly decreased
morpho-physiological traits and significantly increased antioxidant enzyme activity, proline and protein contents of all
genotypes in comparison with the control group. Gachsaran and Robat cultivars were superior in most traits in
comparison with the Kimia and Ziba cultivars. Under severe stress, the amounts of proline and protein contents, CAT
and SOD enzyme activity were significantly higher in Robat and Gachsaran cultivars than those of the Kimiya and Ziba
cultivars. Results showed that Robat and Gachsaran cultivars were probably affected less by water stress due to more
stress tolerance using various mechanisms such as more antioxidant enzyme activity, increased proline, proteins and
photosynthetic pigments contents. Studied traits were introduced as suitable markers for identification of drought
tolerant genotypes. Accordingly, Robat and Gachsaran cultivars were introduced as tolerant cultivars for cultivation
under rainfed conditions.
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Table 1. Mean comparison of morphological indices of lentil cultivars under different levels of water stress.

e oS )l /el § gl oS 38 sl gfﬁclw e sl ol an ol e 03
Treatments/ Plant Leaf number per Leafarea (cm?) Number of pod Shoot dry weight
Lentil cultivars Height (cm) plant (g¢/plant)
<l 5 90/ Non-water stress
oln$ /Gachsaran 28.67 ab 56.5b 278.3b 6.66 ab 1.227a
5 [Kimia 22 de 5033 ¢ 235¢ 5de 1.083 b
Ly;/Ziba 23.33 cd 56b 2423 ¢ 5.33 cde 1240 a
L, /Robat 31.67a 61a 305a 7.66 a 1270 a
o3 byl a0/ 75% field capacity
kx5 /Gachsaran 2433 cd 43d 172 de 5.66 bed 1.065 b
L. /Kimia 21.67 de 38.33 ef 140.7 fg 4.66 def 0.906d
Lo;/Ziba 21.33 de 41.67 de 153 ef 5 de 0.985 ¢
LL,/Robat 26.67 be 5033 ¢ 192.7d 7 ab 1.080 b
3 byl ooy 0/ 50% field capacity
ol xS /Gachsaran 18.67 efg 3533 fg 128.7 fgh 4 efg 0.891 de
LS (Kimia 18.33 efg 31.67 gh 105.7 hi 3 ghi 0.813 ef
L /Ziba 19 efg 32 gh 101 hij 233 hi 0.825 ef
LL,/Robat 2433 cd 41 de 123 gh 5.66 bed 0.906 d
=y byl asys YO/ 25% field capacity
ollzs /Gachsaran 17.33 fgh 3033 h 101.3 hij 3.33 fgh 0.766 fg
L. [Kimia 14.50 h 23 i 60.67 k 2 hi 0.706 g
L.;/Ziba 15.67 gh 26.33 i 75 jk 1.66 i 0.719¢
LL, [Robat 19.67 ef 33 gh 93ij 3 ghi 0.806 f

..\JJL\}L;)‘A\;‘*AJM‘])SO.OS Sl gl atals i 05057 llae Bl a2t B K (sl Sl oS s o Sle Ot s

The means with one same letter in each column are not significantly differences at p <005 according to Duncan's test.
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Table 2. Mean comparison of photosynthetic pigments of lentil cultivars under different levels of water stress.

oo olS pld 1/l Lo a sy 85 b gy Js NI 45558
Tre'atmer'lts/ Chlrophyll a Chlrophyll b Total chlrophyll Carotenoids
Lentil cultivars (mg/g LEW) (mg/g LFW) (mg/g LEW) (mg/g LFW)

ol 135 90/ Non-water stress

ollxs /Gachsaran 334b 2.06a 540a 1.33b
L5 (Kimia 3.08 bed 1.84b 493b 1.19d
L;/Ziba 3.10 be 1.84b 495b 1.23 cd
L, /Robat 3.68a 1.94 ab 5.63a 148a
=y b b as s Yo 1 75% field capacity
oltexS /Gachsaran 3.06 bed 1.51¢ 457¢ 1.23 cd
Los"/Kimia 2.77 def 1.39 cd 4.16d 1.18d
Ls; /Ziba 2.90 cde 1.36 cde 426cd 1.20 cd
L, /Robat 3.14 be 1.43 cd 457¢ 1.27 be
=y e b asys 0+ / 50% field capacity
ol)lzs /Gachsaran 2.66 ef 1.28 def 3.94 de 1.05¢
LS /Kimia 2.50f 1.19 efg 370e 0.943 fg
Ls;/Ziba 2.73 ef 1.27 def 4 de 1.01 ef
L, /Robat 2.61 ef 1.32de 4.07 de 1.05¢
=3 Sl asys YO/ 25% field capacity
ollxs /Gachsaran 1.87¢g 1.09 ¢ 296 f 0.956 fg
LS /Kimia 1.63 gh 1.04 g 2.67 fg 0923 ¢g
Ls;/Ziba 146 h 1.11fg 257¢g 0.950 fg
LU, /Robat 183 ¢ 1.09¢g 293 fg 0.983 efg

..\;waé,w;&uqmwpﬁo.os 5SSl (sl atels iz Og3T llas 8L o 57 e O K gl ilao S ol o S0ke O g a 5s

The means with one same letter in each column are not significantly differences at p <0.05 according to Duncan's test.
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Table 3. Mean comparison of biochemical indices of lentil cultivars under different levels of water stress.

e ol gl o Lo oo O35 Sl s SV e 3 g3 LSy g b STy s
Treatments/ Prolin Protein CAT Activity SOD Activity POX Activity
Lentil cultivars (umol g'FW) content Unit ug' Protein Unit ug' Protein Unit pg! Protein
(mg g'DW)
ol i 9o/ Non-water stress
ollezs /Gachsaran 261 gh 151 f 0219e 7.25 ghi 0285 f
LS /Kimia 248h 148 f 0.212¢ 6.94 jk 0282 f
Le; /Ziba 2.69 gh 1.47f 0.216¢ 6.84k 0.283 f
L., [Robat 2.55h 1.54 f 0.221e 7.23 hi 0.292 ef
tlys byl s, YO / 75% field capacity
ollezs /Gachsaran 3.03 def 1.61 de 0.254d 7.52 efg 0.315 de
LS /Kimia 2.82fg 1.61 de 0.254d 7.181ij 0312 de
Le; /Ziba 2.96 ef 1.63d 0.261 cd 7.27 fghi 0315 de
LL, [Robat 3.01 def 1.66 d 0.263 bed 7.54 ef 0.320 cd
flys byl sy 0+ / 50% field capacity
olezS /Gachsaran 3.40 be 1.87b 0.289a 7.92 ¢d 0.344 be
L..s /Kimia 3.18 cde 1.68d 0.258 cd 7.47 efgh 0.344 be
Le; /Ziba 325¢cd 1.68d 0.264 bed 7.70 de 0.343 be
LL, [Robat 3.61b 1.86b 0.285a 8.01 be 0.353b
elys byl s, YO / 25% field capacity
oltess /Gachsaran 391a 198a 0292a 8.74a 0416a
L5 /Kimia 3.54b 1.81 be 0.263 bed 8.04 be 0.39%4a
L.; /Ziba 3.57b 1.78 ¢ 0.265 bed 827b 0.391a
L, /Robat 4.05a 2.04a 0.291 a 8.76a 0411a
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The means with one same letter in each column are not significantly differences at p<0.05 according to Duncan's test.
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