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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 5 gl oS 538 slaw gfﬁclw O sl s el s 03
Treatments/ Plant Leaf number per Leafarea (cm?) Number of pod Shoot dry weight
Lentil cultivars Height (cm) plant (g/plant)
ol a5 o590/ Non-water stress
olln$ /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 2333 cd 56b 2423 ¢ 5.33 cde 12402
L, /Robat 31.67a 61a 305a 7.66 a 1270 a
o3 byl a0/ 75% field capacity
o)lns /Gachsaran 2433 cd 43d 172 de 5.66 bed 1.065b
L5 /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 5de 0.985¢
LL,/Robat 26.67 be 5033 ¢ 192.7d 7 ab 1.080 b
o3 byl sy 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 2.33 hi 0.825 ef
LL,/Robat 2433 cd 41 de 123 gh 5.66 bed 0.906 d
=y bl aoys YO/ 25% field capacity
o)lens /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¢
L, [Robat 19.67 ef 33 gh 93 ij 3 ghi 0.806
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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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Table 2. Mean comparison of photosynthetic pigments of lentil cultivars under different levels of water stress.
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Treatments/ Chlrophyll a Chlrophyll b Total chlrophyll Carotenoids
Lentil cultivars (mg/g LEW) (mg/g LFW) (mg/g LEW) (mg/g LFW)
ol 155 90/ Non-water stress
ollxs /Gachsaran 3340 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
LU, /Robat 3.68a 1.94 ab 5.63a 148a
=y e b asys YO / 75% field capacity
ollxs /Gachsaran 3.06 bed 151¢ 457¢ 1.23 cd
L5 /Kimia 2.77 def 1.39 cd 4.16d 1.18d
L;/Ziba 2.90 cde 1.36 cde 426cd 1.20 cd
L, /Robat 3.14 be 1.43 cd 457¢c 1.27 be
=y e b ooy 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
L; /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
L5 /Kimia 1.63 gh 1.04 g 2.67 fg 0923 ¢g
L;/Ziba 146 h 1.11fg 257¢g 0.950 fg
LU, /Robat 183¢g 1.09¢g 293 fg 0.983 efg
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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.


http://dx.doi.org/10.21859/acadpub.nbr.4.3.226
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.2.7
https://ndea10.khu.ac.ir/nbr/article-1-3012-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24236330.1396.4.3.2.7 ]

[ DOI: 10.21859/acadpub.nbr.4.3.226 |

232/vyY

Nova Biologica Reperta 4 (3): 226-235 (2017)

S ‘..:J-;T o) Sl Bl S ete pB)1 e s)la gme
23 Lj s LasS 6,1 L amlie 55 Ol o5, Ll (i
23 Solagme SRl el L b Lo )n 00 5 YO £k
AT Sl L dae) sl ol VBT 5T e
Pl & S OLLnE 5 Bl pl)l )3 56 ey 3T g
Cals (golagme SRl AT Osk Candy 3 L) s LS
AeS o5 L b Lo pa VO 500 # s 5 (¥ Jsd)
b glie 3 o5 Sy ol LS 055 4 5T ol Sl
Jodor & a5 Lo Slsime (28187 ol Bl 5 0L 46
() b s 00 5 YO Fsbu o oS s edalie ¥
Cod ST ggbas bl o Sioll by od) 5o 3T ol Sl
AT e nl (el S b ey YO) wus i
oS 5 L5 plol b aslie 55 085 pl 53 50 pey s ST 5
o o Bl alad 3 1S o 5T Clab s g 1> gime
Pl Al L Ll (bl 35 Skt G151 L (6l gne
i adalie (65l gre sl Sas Col )l S s
sas 2 1y e Sl G b 5l TS 2 (F )
S g (H2O2) 035548 48T, 5 (ROS) 05087
@Sy GUS 05515 (OH) oS 558 JISs1, (O2)
OspldnS | 5 Sy e (g Lk y i & (102)
(Rahbarian e 55 o e 0L Sl OLS 5 31 6ok
35 ROS 5l L ablie 55 s> du ol Lal., 2012)
SISl OeST ST sl 5T 1 0lE slad e
Sl el s cdias o K5 VBT 5 56 e 3teaS s g
o5 S BROS ite 1 26l g 5o b 5T ool Sled
-S| o (Gunes et al., 2006) ol ik Sis
Sl 4 OT b 5 AT s 5LecSTL 5 56 e
05904 JS1, (Nazari et al., 2012) 5,05 [ia O35 4n
SISl s 4 Cand Yok jer aas (Rl e
Sloss s Cunal 51 0T 4 LROS &3 Lus uomen 5 O30S |
o3l Ol SlWlae ((Nazari et al., 2012) coul Hls, e
ot Dl B 0530 STy (S 15 S & el
3350 o1 A5 b b e b5 Ol 5 Cwdle JUH (Gla s )5
S A ST s VBT Glae 5T dsa (Zolgiss
S STy cdle 20158 L(Eraslan ef al., 2007) 52

YYFYYO Y byl F ale it psle 50 g csloazily

s n el (el GloodiS 0 Ol e ¢(2) B Ao
Sold g SRl Bl A5 Ogk Condy b oanslas 53 S
Sl ¢ olys Cud b Aoy Ve ,vavs.:;dwﬁ PN
OS5 Gan Slsme Bl 1 e pB)l o 6)l3sme
doys O 5 YO i C_,Ja.w 05 bl s ;;J‘. J gl
5 bl bl 03 (S oo s n Ol fls b
3503 L5 s baS el 4 i solaime Sl OlolaS
S b o pn 0 A5 e 53 g s Oljee o i (F s
L OLlaS o3, sy oS Sl polamstl bl o) & (215
YO) Wil RS St LBl (gl e D Jil’ rléj\
Ssime &5 0Ll 5 bl byl d((ol); b b do o
wzils (S s Gl Bld el S5 b anlie s
5 (SKist la Jase sla 55 L agrlse 53 OLE (¥ )
dadle 53 pbT Hlis Lis (el ol 5kt 4 (o) 58
5 ek OlS 5l S0k ‘uuua,uﬁﬂjl:s-ujaa,
Las oo B dglone a9 2 5 s g Al d e Sl
3 b5l G o ol ol LS5 ) e Sis S
{(Rahbarian et al., 2012) 4 I i ;56 Jph o e
3 il oS SLLE o8 o)l 0I5 e ( IS Sl s
L 1y 55 bl Hlas 5 s (abu\ & ol v.:Ja.? Las T
& o] V':Jd; Al T A Jess 53 (g ke ol s
= S 5 OT Ol 55 pslie QLS 55 o o
(Rahbarian et al., was alsl OT & gl fouly s
93 45 Ud edaline 345 v.{.‘la— i 1 addllas 5 2011)
2 sk laitsp 5 s n Bl OT 25 VL ke
doys FY 500 (g a5 Osk e b anlie 3 5,
Cwo s 4 (Najaphy et al., 2010) sl 250
Sed s 2Rl 5o IS5 cal sy Jbase
Slas bd Sge 5 b sl ¢SS 5 Sl bl s OT
SLS 5 ol 2 b ek by Sl Gk cal Sl s sss
as Hlle 5 OLS 5 cpl Sl dhwy b 5 das el
(Bayoumi et al., 2008) 18" & lsloes
Ol BT Sl 3Tl g (2T (5 (r 2

313 QL VBT 5T L BLol 53 baesls :80be aylin il
sl ¢ oy Sud b Ao ys Ve 5 VO u_<.:>-C,JM g3 &S


http://dx.doi.org/10.21859/acadpub.nbr.4.3.226
https://dor.isc.ac/dor/20.1001.1.24236330.1396.4.3.2.7
https://ndea10.khu.ac.ir/nbr/article-1-3012-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.24236330.1396.4.3.2.7 ]

[ DOI: 10.21859/acadpub.nbr.4.3.226 |

233yvy  Ahmadpour ef al. Evaluation of lentil in response to water stress

& G5 @ gl ) (mae ()l e 5 50000

(& A Cales - o b o e oS Pl (sl g Sla oL oSO amlia =Y Jour
Table 3. Mean comparison of biochemical indices of lentil cultivars under different levels of water stress.

e ol gl o Lo oo 535 Sl s SV e 3 g3 LSy g b STy s
Treatments/ Prolin Protein CAT Activity SOD Activity POX Activity
Lentil cultivars (pmol g'FW) content Unit ug' Protein Unit ug' Protein Unit pg! Protein
(mg g'DW)
ol s 9o/ Non-water stress
ollezs /Gachsaran 261 gh 151 f 0219¢ 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
LL, [Robat 2.55h 1.54 f 0.221e 7.23 hi 0.292 ef
flys 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
oIS /Gachsaran 3.40 be 1.87b 0.289a 7.92 cd 0.344 be
L..s /Kimia 3.18 cde 1.68d 0.258 cd 7.47 efgh 0.344 be
Le; /Ziba 3.25cd 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 as s YO / 25% field capacity
oltezs /Gachsaran 391la 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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