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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.

Keywords. environmental stress, legumes, chlorophyll contents, morphological traits,


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://nbr.khu.ac.ir/article-1-3012-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.24236330.1396.4.3.2.7 ]

[ DOI: 10.21859/acadpub.nbr.4.3.226 |

227/¥YV

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

PR (S A5 s alS O 3 J e
(Reddy et al., 545 0 2ie SWLE 55 J oz L 5 I3 ine
4 Ll5 e b oSGl BT RS Cow mu g ialST.2003)
ladshe 4 CO2 55,5 2alS 5 baaijy, 0dd ww e
B e alse, el s a5 Jase
(Ganjeali ef al., 2011) dsb L5455, s b @ Jbs I8
siph Joame 5 e 2S5 s IS s 5l (6,8 Sl
25 33 Dln BAT o (S A5 S 85 S
AR Calg 53 g g S e WSS G bl )
X5 5 (Hosseinzadeh et al., 2016) 5y o s g
s 1Sy i S il OblE s T i gladsl,
Wy 2al 4 a8 Col 551uSTT (25 skl 5 (ROS) 058!
(S GBS, s ATP b (5550, clad Sle
5 S5 St Sl aiad elis a9
(Ahmed et al., 555 0 pee d o Ly Gl 5 55 I
315 3y M| ST (265 Glagann OWLS 53.2002)
O el 55 BLE 1 555 e J LROS Llas 55
58 55l .(Rahbarian et al., 2011) 45" o Clobles LT
Sl et s (il Sis i Cou Kos bl
33 ot Dl AB &S Lol Jshome a5 5 5 0nds g Jod )
4 OLLE Cuglie 5150 5 ROS Ol 2l (el (e
(Najaphy et al., 2010; Rahbarian et al., s,ls OT jis
Sl dnid oz S s b S 15 o 2012)
6305 omal 058 | GISSly il 53 olS  iblone 0157
S pslie o3y bl p (S Jas b b e Sl o
(Sairam & Saxena, 2001; Flexas & s,ls ~is
.Medrano, 2008)

DA S S e G ) O
st olS st b3le iy Pl (b Som ) sla sl
b @ fs5J8) Sidsss (5, sl 5 phe (D
3 P9n) Gl laeiS ot (U5 55,,8 5 ath Jss )5
GV glansT =T L;LQVJ_;T Cdlad 5 (Jgloes slaoy 5
0 S s ede oyl Gl g 5 ST,
Ll 03 55 005 LS (6l Jaeie

sl O by 5o Geas D)l oLKes 5 y500]

dodo

Sl b5 eSS cdshos (i85 cul alE e
(Ahmadpour et al., oS o ds, 16 5 Oy g oS Ol 3
59 Aoy YA sl chyls pde &S5l 4 a5 L .2016)
3 658 bue Oler slas 558751 5k 5 0121 3 el ALS
LS gn o3lizal OT 5l 350 G056 o5 p el i g3
b fejoer o a4 olS oyl (Ahmadpour et al., 2016)
S5 el 53 S5 M 1 ga 055 5 oS LS e ST
U byl 03,37 Cowsty 5 oo ol S sl S
Sl e Jiles 51 (K s S oo 5 38 Jas STl
3 ey laghal sy e sleda Olpl oo G
);Wﬂ,@\gju;»thlsj\wﬁ&»;ﬂ@,
(Ahmadpour ef al., 5,5 3lS ! 23] sams 535 Jos
Sl (S 5l (Sas 135 K S, gbe 2016)
Cod b ol 51 debual Lo 55 Ll L3 YU 830 guams b b
.(Kumar et al., 1983) 5325 515, ¢ »

S ol oo G iS5 cpidslae I Sis i
Sduy gladnT 3 s Il sl 32 b 511 (55058 Sl s
033b 5 S o srmg) Cussdee L S5 gd 5 Sl
> (Ganjeali ez al., 2011) was o 288 15 ol (g5 Shes
- 3 S (S 48 el o 31 sdate Sl
iy G S s 5 2 S e S Jels 5
o 5 slad ¢ o5 Pl it 05 i plis ) s
Sl oK 25 ol S Sl Ll Sl s (5,
SONE 5 ash ST (S (15 S e g e oS b o
(Hamdi et al., 1992; Rahbarian et .s™ 1y, 55, b
Sl 65w (o5 slaiss See b al., 2011)
Olg o ((Sas A5 4 pslie pB)l 5l eslimal 5 Dol
O 1 s i 1 S s Shee als
=8 g5l sy copl sl (Rahbarian ef al., 2011) > 4o
S A a psle el gl 5 (St 2 fas sla
(Ahmadpour ol Jls, s 5 (3L Coanl I ude oS s
Lis S 53 ) e b OLLE ek, et al., 2016)
(Amiri el sas oo ey (S 25 4 B o5l lew T
W5 5 Feg Olpe s bl 4 wr g b al., 2017)


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://nbr.khu.ac.ir/article-1-3012-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.24236330.1396.4.3.2.7 ]

[ DOI: 10.21859/acadpub.nbr.4.3.226 |

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

5odd ey Sle s Feer 5 4335 0 Sdeay fool> J sl
558 5 J85 A5 Ol e S 200 J s S e
SFF PV Glazse dgb o MV oe Jis ey Seul by
A gl ) oSaws 05,5 i g b S el PV
55,8 sb @ by IS¢ by JST IS Ol e . oslizul Aoy

A dwls F BN ladslae 3 b 5

(1) asles
Chl.=12/21(As4)-2/79(Asa7)

(¥) dslas
Chly=21/21(As47)-5/1(Asss)

() dsles

Carotenoids= (1000 A*"°-1/8Chl,-85/02Chl,)/198

() dslee
Chlr= Chl, + Chly

$ odon 5 S p dde Esn Saie s gliad Gy
s Bates 5 (1951) ol,&es 5 Lowry iy, 3l s

J_’A}‘)gz.ﬂ u.uLw‘ B ‘_};j}j, )‘..LE.A A oslaial (1973) Q‘J&«A
b s 25 ge b Gollas AE W sei 5 0550 8 3
P03 S 3 Odan Jseg S =

ug prolin - ml toloen
X

/ gr sample

mb 558 >
pmol

s 5,8 o5l (1972) Holy 55, & 5l o 5T S led
Sayh g 1Sl o8aws l oslitul b bk ged ()5 e ot
_» (Model SPEKOL 2000, Analyticjena, Germany)
233 A ) gl OY g Jdob s aads ¥ Ode a b Y
43> 43 ﬁ;Tbl,Q\ﬁxwﬁﬁ;Ta}, Sl ol
Ol S o311 (11 s dnlomn (0551 0 5 oo 2 1l &
(Chandlee . pJuilSul 5 JuS™ 55, 5 5V6E AT Il
e by el s> A eslel & Scandalios, 1984)
agds -V Do a4 2egl YFr mge by Ol Ol
I3l b 53 dorly Sl ek e o 5T Clb )
s BT SIS e b ksl 555 0 8 e 2
EIPSA 3 ez Srao ) ookl b 5 s dST
bl 4 s s plxl (Beauchamp & Fridovich, 1971)

YYFYYO Y byl F ale it psle 50 g csloazily

by 9y 93190
~Pose Dhosas 5 Sis 55 S ey sk
oS o)l 3 OIS | 5T Glag 5T ol 5 &SS5sl, 58
olai Sl A B LSl O 4 ilejT e eis
5555 Sl o&isle3T 53 SIS Comd e 55 1 ST L
Jole sl s plonil Olgngr SV (3 i oRils LS
el 01l 53 ede oS 15l o F o S
0 Sin s 51 el cpl s L oS 55 bl 5 L5 S OhlaS
Dl G liions o Bl 5 g 33,3 o8l 2L psle
cbf):@TJdc}bwjﬂ@JJﬁbwjb.xﬁw
Glp s 8 s el b o) Ve 5 VO B (YO
Sl ads 4y S (OIE) ilsT sty o S ag
A3 Df}l:f\'/b Oljse 4 5 Al 03> He 0 e 95 &SI
ST 5o Sl YF Sl 4 e lajdy i au,y OIS
Sz 33 o 33,8 Spge oMnl Sial b s ekl
38 ¥ 4 Oud e | e S s ciS OIS 1 s
o S 15 Jlesl 61 23l el OIS s > ealS
by ooyl sinlojT doly Ky oSl oSt 055 s )

ST JlS 0s 2o w}“éu‘gTQTc\{&u‘.\;—
5 OIS 055 S S e alg 5 A s O &
o o b e 6K O Sluie S S
(Hossei- Lus awlowe ool ol 5 Calides glajlas 5 i
4 6,13 44 sed Ay coy95 OLL ,> nzadeh et al., 2016)
S oS atu) Sl gl it 5 b il o B D pe
S 8 sl iy i) Jols (5o Slivo s
Ot pshled s el W 55 DO Slua g (Sl s
VY 05T 55 Cole FA Soe 4 Ladi gl ¢ 0l 5o plutl et O
AND (25515 LT 055 oo 5 ki 6t 515 o a5
oS 05 /) s b olT eS8 el GT-300 ot
o & el (6,8 0511 oBas Lo 5 Sy elas s
(Leaf Area Meter; Korea Tech Inc. Suwon., .i
Korea)
Fao 3 M8 s Jes S Ol e s
+/\ lawl .45 eslizul (Lichtenthaler & Wellburn, 1983)

34 odule o Osla D3N j—:&}:‘f L gfi (‘Jf


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://nbr.khu.ac.ir/article-1-3012-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.24236330.1396.4.3.2.7 ]

[ DOI: 10.21859/acadpub.nbr.4.3.226 |

Ahmadpour et al. Evaluation of lentil in response to water stress

&8 sl el et stalie (6 )13 tme Dt Ol jlunS 5 L,
Solsre SRl L5 s LasS pB)l 4 Cad (5 53 0l 5o
23 e pB)l I AS e gl () ) cals
O Oy o 305 0 (1 Jdr) 68y mlaw S5y b LU
“ e IR e e Bl YO L bl 055 50 o e (ST
LS (ppo o 5l YVAIY) Ol ooyl b alia 55 (5l
25 s (mn s Sl YRYY) Lo s (e o Slo YYO)
LS o8, (#1) S b oy YO 5 VO T 55 # sk
boamslie 53 ol opl 48 Csls 1) &8y b Ol o oS
Pl o solsime Ml L ls ae BL OhlS Pl
Al edalie o)) Cd b do )3 00 iS w55 ) Lo
S s 53 T S Sl eds Sl () i)
3503 WSy sl 5 plaw A et ST WS
55 sk ol 35 adlas oyl 55 (Gunes et al., 2006)
) &8 sl 5 o 25 Opl Sy b amlie 3 ST
pll L3 £ i, s Shy Sl sl sl
Bl 4 S T (650 5 Canglie (M O 25 4 polae
AU T 2 ST 258 5 e I 65 by ol ol
5y 3lei 5 mlaw 28" (Guerfel ef al., 2008) ol o3
555 48 513 s LU 3355 G b (2T 55 Ol o
S o oS g5 Sy 5 G5 6 gl b
laosls :50ke duslis .(Gunes ef al., 2006) ol ST 5 508
5348 303 0l (1 ) (gl pm pll G Sl bl s
SVLs i ably ol (ol b b dopn Ve 5V £ sk
Ol 3, L oS sl 1y g 55 OV 3l (o 2ty V/5F
l{g:,.:JJSA.:L:.,.:f(.j) Lol Sl (515 gima sl (55T Blsd 5
‘.j)l.!‘a.w_b“u):SCJ\:\)QL;J\:\MJf&fb}f/??
Sk dsys O c]a.» BERRGISAN Y-S e PR, L R W
AT s b alie 53 O /5 L bl o3, o)
o o Golsdme Ol Wl A5 S . ils (g Hls gre
5 53 OO sl Sgysb 4 b adtaline Lyj 5 OlleaS
) Jstr) il L by & S (513 e 21531 Oyl
53 gl PTG N S Y ARE G S FARS T
Wl gyl pme Sl el b b de s Ve VO C_,Ja.w

03 Olen Cn i By 5 0SByl (25 7 s ol 5o

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

45‘;’ 9 A r\:u‘ MSTAT-C )‘f?‘ rj J‘ a:l.ﬁ.:..»‘ L \Aa:‘:
(P=S0.05) SSls (glawls w0037 51 b Kbe anslie

s ealaral

o g @b
oo Bl (LS cduy Dlao g (2T S (ows

Do 45 sls LS g i1 Laesls ke slie s
YVPY 5 YV b i by 5 OblanS pBl 25 55
bl kS s L CL;J‘ A Camd (I3 Sae il 3 e Sl
Gt Bl o8 (215 b b Aoy VO 500 (YO A sl
Rl ol € bls Bl Kos b aslie 53 1) Cdo Ol e
23 0lkeaS (55 55 I3 gme (213 S b Lo 3 00 s o
25 #) b a0 sl e T 5 gl ales
S0 ) Sl Bl 5 b (sl me M| ko
el a2l ObLE s TS 2 sladely o v
b el 0T ol s o8 ol oS pliyl 5 gl
ol iyl Aby ediylsil slee Sl 5 Aby Glad seyse
pue (Sis a5 oo (Bayoumi er al., 2008) <l
o i slsn il Gaeais (g WD) S5 s i
Sl 55l 5 ol ny 855 05 ol S (25 b ablie Cogr
3 b sk (@3l dna 3l wle Al on o Kan (25 5) 1 8
(Sikder et al., 2015) %43 ol iyl s s o
Jils 05 &S s O 535S Cunbge o al:f &L&Sﬂ ey
s Gamze et al., 2005) Ko s dax 1 OIS
(Ahmadpour ef al., _.ie 5(Ganjeali et al., 2011)
e 45 Sl 0303 Ol Sl .ol 0 3,18 55 2016)
PBl i b susolis (Sis i Cov kg gLl ooy
.(Rahbarian et al., 2011) .. @T‘.SJ:@_ Jos 5 pslae
o 3 OlyleaS 5 bl ki plie o6 VL 561 Yl
Aol e iy e Oy er phy A5 e 5 T
Vsl b el ss ST i 1 B0 s, (Sl
Cb b doys e 5 V0 O a.(.z;cjla.,ﬁs.mw;,w
S o i FY 5 0T Y L 5w bl o8 el
agsne SR cul pBl Kos b anlia 53 a5 Cals 1) 5,

el Ol 53 (555 b b Aoy YO) s 25 Sl 5


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://nbr.khu.ac.ir/article-1-3012-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.24236330.1396.4.3.2.7 ]

[ DOI: 10.21859/acadpub.nbr.4.3.226 |

230/vy

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

S b A3 VO 50 A sl )3 s i sae e S
4 Cad 5 8l |y 355,55 O3 0 0S LaST 085 (815
s T 55 g s gae 2l ol bl 5 OllaS Pl
S pl)) ples 53 ST 0,8 Ol lagme 22 4 4 8
0103 e )1 Gl e A5 05y el 4 o (o) 2
Y Jsd) i odaline gyl gme Dl OT 25 5l f—
(e ST oo (S gd Sladlse) 5 Dl
303 55 5 olS (S5 A e 5 IS g b Co
-4 T 55 L ablis ;5 0LE (Rahbarian e al., 2011)
dns o EalS 1y Gom iy e b oS OT Lais ) shate
35 T sz AT 3 e Ut 4 s (s S Lol
0 T 558 s b 1 .(Gunes et al., 2006) 45
- STy e S A5 5 e o5 G aSTly 5o
G A 4Gl 5 S ssde e (ROS) 0587 Sias
Lol o (S sh SadSS, Sl 5 (5 (Slaptenm 5
WS o Ol gsdaze gl iyl 5 (Pagter er al., 2005)
Sl 51 6,8 sl 6l ST a8 5 54 b
S5y 55 5 05mST sdas 28Ty e & Dol 5 G w5 s
(Jaleel et al., wma T 25 g oo 4 o6 casl
Jlas) Las L p3lis o)l .2008; Hassanpour et al., 2012)
(lre pols 5 OT spme Sz 52 o 5T s s
b 5o 5 S o ol 3 g 1 sk o] 3 planil 5 ) OISl
= e 59 & 525 51506 eS| BT (6la et 2h Sla
(Farooq et al., 2009) 15" 5 o Laslses, 5 s
(2T 5 W ol 3 s, s el el il
Sosre 2T 5 an slge Jliml a8 s 4 ol Ses
5o LT 03 Gm 5 B Se el s kS,
5 S dse 53 ROS I a6 solanst i il
.(Hosseinzadeh et al., 2016) dal balasS, ol & o
bt O s Sis 8 Cov f3s IS g SRalS
(Guerfel et al, 2008; ol oas 2,8 55 paf
.Bayoumi et al., 2009)
2 I 92 9 ey 2 T W Sl o
oo eyl

YO 4 VO 5l oT 2 Sdd (al3IL &S das o QLS Y J g

YYFYYO Y byl F ale it psle 50 g csloazily

S b Aoy B0 5 Y0 T A gk 5 amils ) ot
ST Bl 51 e 8 0/80% 50 /AP L5 bl o8y 25
) Jsier) Csls o5 s LaST )l 0 o (6 8 &K 0
U;Jb'fgg,w\ajf(\;q\;)l{ﬁ,- 550,55 45 sdaze Slallae s
Cbim a5 4 55 O ¢ 0T A5 s (1538 L oS ol ol
i S 055 5 OVE Sl (s p o ply) Cuaglia L
(Parsa & Bagheri, Jdas o Ol gyl gme JalS ol e
BV o foe 31 el Giata il l ol 1 S” 2008)
}M@y)}ag&?‘-é}b}};&q;)‘}@#ﬂl{
S S 4 el y GSLS b a8 4 0l 5 e ST
WOT (g 02 5 b Rl dadifsy Ol diw ¢ Joho oo
(Farooq et al., 2009; 55 o,lil di, | Cwles
.Hosseinzadeh et al., 2016)
oo P (S imsgid (SBAINS ) 2 (2T 5 ()
ijvj)J:an,jlfg\hASMgsaoLu\‘J,.xa-@lss
S 09y Sy 3 aadlas o gyl s b awlis 5o
OobaS 5 L5 deaS pB)1 o 5 Sy (Gola gme Sl
b Lo s VO LS c]a.»J: S edalie (gl s Doyl
Casls olamstt bl o8y 4 6158855 ol Ol je o 2 02105
‘_;)bé.'m;})k:'-\W‘;ﬂ\).s(aléjljii:l{l.:ﬁfr%)k«{«f
0o (s S bt s YO) Ll LS RGIEN SR K
DL (laisme 2l bl 5 OlleaS o6l L amlie 55 L
O Gl gme Dl oly b b sy B c]a‘,« BEREIR
b o515 Ol S0k awlie (Y Jgir) i odalis Layles
o3 VO 500 cYbJJJC}EMJ:w)J{C,;Jw.Lch)U.s
53 bl (i gyl gme Dsle (gl T Bl 1 el s b
555 05 530S ke V0 # L OLlenS (35 55 Osks Conds
Sl bl oby e S s ) Cho ol Ol g i
aey 55 (Y Jous) il Sols gme il aflos o (aléj\
313 0L gl JS e s 5T L b1 53 085 5 A5 blise il
S b doys Ver s VO YO sk 55 bl 5 Ol o)
Ov A5 Lo dzdls 65 L s baeS pB)l 4 S (85
Jad) 355 6 )ls gme Ml s jlad ¢ 81y b b Loy
23 5 05505 5308 o VFA L 43555, Ol o 2 (Y


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://nbr.khu.ac.ir/article-1-3012-fa.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-30 ]

231/v¥)

Ahmadpour et al. Evaluation of lentil in response to water stress

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

sl A5 e = gla ST o ke oS 061 (55505 50 sl el il alie =) J9uer

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.

e oS 51/l e a iy f5 b Jsy s J5 s 45 55,8
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.
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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 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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