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Extended Abstract

Introduction and Objective: Lentil (Lens culinaris Medik.) is one of the main food legume crops
in Iran, where it is grown as a Rainfed crop in the spring season in cold regions. One of the
obstacles of autumn cultivation in cold regions is the negative effects of cold and frost. So, in
order to expend autumn cultivation, introducing cold varieties are needed. But until now, a cold
tolerant lentil variety has not been introduced. Assessment of cold tolerance, introducing autumn
cultivated cultivars and production stability are important goals of crop breeding programs in cold
regions.

Material and Methods: This study was carried out during the (2021-2022) growing season at
the Dryland Agricultural Research Center. Plant materials consisted of 13 Lentil landraces that
were collected from Iran and a check variety Sana. Experiments were conducted at rainfed
conditions using a complete block design with two replications. Plants were evaluated for cold
tolerance screening in the field under natural conditions with a cold tolerance rating (CTR: cold
tolerance score) scale. observations of five randomly selected plants from each plot were recorded
for plant height and seed number per plant. Green seeker calculated the normalized difference in
the vegetative index using red and near infra-red light. Cold tolerance of landraces was also
evaluated under controlled conditions (cold room).

Results: According to the field trial results, none of the landraces had cold damage effects.
Considering yield, NDVI index, plant height, biomass and seed number per plant, landraces 4
(Ardebil- Nir- Dash Boulagh) and 1 (Ardebil- Nir- chehre bargh) were the best. These landraces
had 41% and 31% higher yields than the Sana check variety. Controlled condition results showed
that landraces 2 (Ardebil- Namin- Nane Karan), 3 (Ardebil- Namin- Dodran), 9 (Varzegan-
Orangh) and 11 (Varzegan- Somedel) had 91-100 survival percentage and selected as highly
tolerant. Also, landraces 1 and 5 had 81.5- 82.5 survival percentages and were considered as
tolerant.

Conclusion: Totally, results showed highly significant differences between landraces. some
landraces such as number 1(Ardebil- Nir- chehre bargh) and 4 (Ardebil- Nir- Dash Boulagh), had
suitable agronomic attributes and could be used in lentil breeding programs. Comparing field and
controlled condition results showed accuracy of evaluating cold tolerance under controlled
condition.
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Table 1. Lentil Landraces used in this research
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Figure 1. Rainfall, evapotranspiration, average of temperature, average of minimum temperature, average of
maximum temperature in 2021-2022 at Maragheh
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Table 2. Analysis of variance in lentil landraces under field trial
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“and ™ significant at 5% and 1% probability levels

DF: Days to Flowering, DM: Days to Maturity, 100SW: 100 Seed Weight, PH:
Seeds number per Plant
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Table 3. Average of traits in lentil landraces under field trial

. 3
= 5 =3 _33 ‘32 - « ;i 2 ’ 2
> a X =S a S J- 3 = 9 ™ = o
3 2.3 [ 2 ¢ 7 N s . [ w2 o}
u%\ £73 ERY Sy =5 §§ amy 3 ) '5«; &y 24
= 5 5 : 2 3
-;—j @ n 3\ 5 “{j < .ﬁ “"3 3 qﬂ
3
497b 166.5 10 0.56 24 5.30 185 235 1 178 1
258 166.8 125 0.44 215 5 130 237 1 180 2
400.5% 130.1 10 0.44 195 5.05 175 237 1 180 3
5382 157.8 215 0.52 235 5.7 180 230 1 178 4
390¢f 109.1 16 0.49 21 5.05 175 235 1 180 5
3609 118.6 13 0.49 215 6.6 150 237 1 182 6
334h 104.7 9.7 0.42 195 6.15 180 234 1 178 7
3539 137.4 15 0.47 185 5.2 190 235 1 180 8
3609 111.2 8.7 0.47 205 56 165 231 1 175 9
1435 40.4 125 0.29 18 6 115 231 1 177 10
297.5 703 145 0.39 20 56 125 234 1 179 11
432.5° 144 85 0.48 21 56 175 231 1 177 12
415¢ 148.3 105 0.49 215 6.8 190 233 1 181 13
379" 112.3 95 0.42 20 4.4 180 232 1 175 14
1 Total
368.5 119.1 12.2 0.45 207 5.59 165 234 179 Mean
I oSl
LSD
14.90 4.01 2.44 0.02 1.56 0.152 18.15 2.90 1.633 Ko
Sbgme

DF: Days to Flowering, CTR: Cold Tolerance Rate, DM: Days to Maturity, 100SW: 100 Seed Weight, PH: Plant Height, NDVI. Normalized

Difference in Vegetative Index, Seed / Plant: Seeds number per Plant
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Table 4. Correlation of traits in lentil landraces under field trial
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DF 1
DM 0.70™ 1
PH 0.07 -0.01 1
NDVI 0.21 0.12 0.78" 1
100SW 0.33 -0.07 0.06 -0.01 1
Biomass 0.17 0.07 0.64™ 0.86" -0.03 1
Seed/Plant 0.27 -0.03 0.25 0.14 0.002 0.10 1
Yield 0.03 -0.07 0.69™ 0.85™ -0.05 0.88™ 0.17 1
P2 0.001 -0.05 0.25 0.64"™ -0.08 0.76" -0.08 0.75" 1

" and ™" significant at 5% and 1% probability levels

dopd ) Jleas ! a3 ly pme *F

DF: Days to Flowering, DM: Days to Maturity, PH: Plant Height, NDVI: Normalized Difference in Vegetative Index, 100SW: 100 Seed Weight,

Seed / Plant: Seeds number per Plant.
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Table 5. Discriminant analysis for determine cut point of dendrogram
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Figure 2. Cluster grouping Lentil landraces in field trial

—Jed )V leodg ogeud dx s =V glod jd it
M iy 1o)3 b o g (b amr —li0) 0 9 (G52 082
a5 —Jon) ¥ clbodg g Jezio (lais 4y duopd AV/D
Wy (Sl —oBiyg) & (ulgs —dwa)l) ¥ (ol
lopd Voo BAY o glds dop b (> dsoge —B5,0)
o 555 5 2 b 20 lolis oo s olyic
o &S 098 0 odalie VY 5 A N Y slaods (g)5lmen
Sl slaglial 3 ose €0 s cy odee bl
> gl J gl 5 1 By 315 1l Sl 5 By
oo S5l laodg pl (54 s (s pe (Bbolie
5 eSS ldllas pbl jl e ol iSusel bopw «
sl )3 1) ot 5 (g Wodgi ol sjlwpsalls
3Skac Gl xS 5 sl & e | S G e
ddbte pl HI ie Gl)slaS dgw eimen 9 My
u;}gl.c)'l O,;.I dl)?] dalaio b alie 35 d]olm O:{‘ |),{)' .c;u.f}b).g
5 Tl LS 5 455 o 005 |y oy g 3 S lie)
hilo 9 8535 o0 5118 Loy wafitins (2 )20 53 (S 4w ol
P By g 25 5l ey 1B Jlo

Joso b a3 WY lod 3 olojl ol 4 amgi L
ool 5 838 o 5l ooy plod a5 g o 0Bl Y
(Nezami et al., 2013) l,ISen g ool 505 Lod ol
1 S Ll 3 e (o 31 slacul & oo
o lags adllas ol 55 035 adlllas Sy 5 JIF als e
a5 =YY 5 =YY VA SN0 AY A Y Sl
=Y oo b bacasgss ads oS ol LS guli gy (sl
@ dag L) gl Soml clales )3 g w9 s 4 06
Ot MLC- 60 (i s L9080 Cid (g jl ulis
&S johailen pols imet 50 .cuily dlessl i 4 |y Jeoo
Jlio ;5 &S Cusl ons 48,3 a3 15 Sy dw dsye 5 ol
@ Jood (nlply Al (Sp 7 Al pe I Gl Lopw
loasl 4 argi boaryd W @ Cowlus 9 Ve b loje
o ] L o S alllas

o JpiS Loyl g 3 yisle 3l

@)l Cod (Sp ¥ Al pe 3 o pob adlllas
|);) .\.».d)f )]).9 (_)»M» 4> -\ 9 Ve 5 &Y u.;.Lo.)
Cuwlolo poo 3 lgl 050l cuiiS loj H9ulS jowd pw 3blis )
olej o blie ol > AWl lod (:Sle 4 d295 L
ol bl el o a8 08 o by (S pdw dls o U Luly
Kawl Blol U 55 Lod il I s Dgui o5 ol ot o)\Sal
@25 Joio mlb a drgi b ocunl By Jidgy pjas)jeole
F laled 3 (S35g0 4 gl a5 bewinss o (il
lop S sl maw b gxe AMB -V 4 -F
Cad el 430 =Y gled 3 (F Jada) Ad odalie
iy a5 g Aoy ANV ldy dopd gl eog
el ¥ oS as —Jud)l Y (e o —Jedyl DY)
9 &)91 —ulB))s A D9 yuis A du).o;o —uLuc b ‘Ql)bﬁj
Sl (Slo g e il s (J5 dmaso ~ 8555 1)
Iy boyw & Joos (Chaichi and Maleki Frahani, 2008)
S b g o J,uS byl cot awd 3956 slaeaisST )
IR swop 290 g G35l dm g B &g 2 (i8S
Oy FYVO o FYYY slacaisSTas ol lis guls ol
o opl a8 il Sy s dage 1) boyw 4 Cuoglio
rob 0595 b bopw & Joob oy gy Al pe i
P& Wk SlS des jl ede 9 3955 )b cille
Ol 8550 Lops @ (g iy Colus a8 adgl J>lpe
Caedl dls gyl )5 Jooo/Cwglio mlie (iS4 5 (olwlid
S olwa

a5 = oyl ) 0255 5lea @, il 4y —F lod o
_QB))9 AN 9 &3)9‘ _Olé})j A cdb)?.} _J:..i.))‘ Y ‘Ol)g
oS b 50039 W=V e o Gl doyd gl (5 drogeo
39y A g bu).u» —ole B o5y 0y = Jud )Y sleodgs
odnlin ¥ Jodo b o5 i dopy AV ld do o
ony S35 Al Jio 55 5l 0355 4 (ol o 3580


http://dx.doi.org/10.61186/jcb.15.48.213
https://jcb.sanru.ac.ir/article-1-1472-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.48.213 |

S5 bo g LL oy Lojaes «splb Sgsiops (550

1A VLY o) [FA 0)less /ema sl Jlo /isly) oalS oMol aslizngs,
Days to maturuty PC2 100sw
2/00 40/00 0/500
I 20/00 I
== | 0/00 i B 900 - — | 0/000
-2/00 -40/00 -0/500
-60/00
-4/00
NDVI Plant hight Days to flowering
0/20 5/00 1/00
B 0/10 I | - | 0/00
- - 0/00 o —_ 0/00 I 2 1
I 32 1| /10 I 3 5 R -1/00
-0/20 )
/ 5/00 2/00
-3/00
BIOMASS YIELD Seed per plant
I 50/00 500/00 4/00
) ! : 0/00 m _ | o0 I X 2/00
-50/00 ! 3 2 1 — 0/00
-500/00 4 3 2 !
-100/00 -2/00

o ] 155,55 o | Jobo slaagsS xSk ST Jogei = IS

Figure 3. mean differences of groups from total mean

ol i8S bylyd o W doyd o il ylg 4355 = o

Table 6. Analysis of variance for survival percentage under controlled conditions.
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Table 7. Survival percentage of lentil landraces under controlled condition
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