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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.

Keywords: Autumn cultivation, Dryland condition, Seedling, Seed yield, Selectivity


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.61186/jcb.15.48.213 |

A\ VoY i IFA o)l [popl Lo [iely; oS oMol asliiagsy [oRoeN
) b @alie 5 (55,98 gle olSutils

”" :.asji 4.“5.0"

by & Jooo s 51 (Lens culinaris Medik.) (was 099 (500345 (ow gy
ac 30 oyl g g oo J 408 dagl g 42
TS5 o 5 TLL e 5y Lo jmes ! (g2l Wg(g5 305 (50

(tabrizivand@gmail.com :_Jggus odiuw55) cdlye «(55,9LiS zugy g Lojgel Claig lojlus ()9S wad (55)9liS olishios dummsga bkl =
4o 53318 g 9 Obisel Sl Glejls 985 02 (55,9l SRS dumsgo ol ¥
able «5y9liS gy 9 jgel Cliios Glojl 988 w23 (65ygliS Sl dumwge Y
VEYIVNY iy gl VEYYNF il s oyl
YYY LYY iamin

S o)l g a3 S ygeods yosd s Gblie 13 &S sl il 5 Sl 03lgls lalS oy et | S (Lens culinaris Medik.) i 18ud g dosdo
4 5 o0jnly CuiS dewg’ Caa cplpls sl sy g b 1 8L Glodio juwd o Gblie ) ods o5uly culS ouylbjl Jelgs 5l (S Lol g o
doyw & oo b5yl pols Jbs pd pl ol Cunl osids (B yme (i )0 bogw S & Jooxie g cunlio b8y (5T Lol el Lo s (i3 4y Jaio plB,)
Al yrwd o 3blie )3 (25 Gl Mol sbadol p wre Slial | Adgi 5)lul 25 3 g 0l P8 (Byne

5 e gog 055 W Jold (a3 dlge 05 plonil ddlye o — 38 (v ligiiod dummsgo ;3 VFe o =\¥- Y elys Jlo po (ialojl ()t Wigy g dge
& Joos omjlal 5l olitl b asy30 53 Loy & Joos ol b5 1yl 025 baulyd 5 )85 93 b (Bobuas S'gly o LB p3 ool 39 Liw amls o3,
Dby ol oy asld Wb gyl pedlal Bolas Gg gy | Way y0 aild Sl g Wgy gl Glas wyp cps b plosl (CTR) jiol)b b Loy
b5 pbxil (CTR) o)l b Loy jlus 500 (wlasl yy o3 jlizol 51 odlaaol b onis J S Loyl )3 Lojus 4y o255 (ol3) A dlne 35 LS
odd Jloy pasls o Sles (58,5 Jlas )3 b s osnlie Loy jlud 5| (63l gub Luo o8y cpiomed 9 cog (sbrodgs )d cdeie Liolojl 5o (Bl
iy Wodgs opl \0dgs 5y (B0 0y0 =y —Jwd))) Vg (E Lo =58 = ) ¥ (slrodgs caigy jo aibs slaw 5 yologus iy glis)l ¢ 2LS iy
Y (oS a5 =) Vo slaosgs a8 oy lis oad J S bylyd gols a8 b o aiah b aals 4 cus 3,Sles (]38 Moy ¥V 5 do ) ¥
Opme Hiad lolid Jooie s plgie 4 g 1392 o 202V e AV (Ll (U5 dmagio —8559) V) g (gl = Blng) A {293 — )
W ol Joztio (lais 4y g 039 AV/A JIAVD (gldy duoyd (ghyls (3Ll yams —ylko) & o (830 0502 —Jwd)) V (sloodes

hls (G oy =y —Jody) Vg (BN (i =5 = Jud))) ¥ odlas I laodgs (B 08 sdaliie Wodgs (o (oY goi5 ¢ IS s ) 306 a8 Ao
plosl 5l Jools guls cds a5 sls lis ond JyuS g ae e Lalyd duslie 3y 0500 byl 5l oMol cladaly > o5 o g 139 oly; wglhae Slan

Caligd ) VO 1 (23 J5 jeuiS” 0 (bl yo (et al., 2011
S als o )3 e olS ol Sl il 98 905
pie Blces il oo laghl SRy cutmd)) ped
b Golas a5 b3 g Cutigudyl pod dow ;> SH)L o5,
UM .))‘9 g0 | u»J& oLS u.b.)d)’tﬁ 9 u.b.)Jf 4.1>).o
Sl e ad BT cloyS il b g osd olS & (Siid i
Tabrizivand Taheri, ) 55 o wslas Sis s
oM i SYsb el b 4l 5l cdlS )b s (2022
(g Jub pials Gl GRSl g (odag) M) 0)90
e <(Mikic et al., 2011) 255 0 >)Shas angs
Slaeyje glapseil j bses ose )3 Lopw 4 Jood 2b))
Gonzalez, 2019; Khamdi et al., ) cusl s oalizu!
2011; Najib Niya et al., 2008; Nezami et al., 2011;
oMb walyd 5l ledsl pae JJsas Ll (Ziaei et al., 2014
halejl sl Jlo g aeie ) Lo 4 Jooui (b)) bl
Flio 8l o 008 JyuS bl pd 5 Lo poo &y Joo5 () 2
.(Stoddard et al., 2006) .l
OB il g dsyte 3 By by S92yl pogde
oot b oad IS bl 53 Gilefl pod dees (sl ile

il 5L s JpS Ll jo talesl

LS il cuiS s 3, Khas (o Laulys (S 4 1 glS sWaojly

dodko

oyl j| 535 5 (2N=2X=14) aSskss LS Leis
Olaisds 9 0350 (g Juo )d YY=YA (gl a8 cuwl wliges
dg2ge 0AS CalS Sl ySl 25 0 ALl 3 (59
Bobse Oiarw ) S el olS ol adyy
Slaplls )3 ppe &Y gasme jI S e (KUmar, 2015)
dauly 4 &5 Cunl o8 Glo i 5SS bl (o))
Guoliol baylys 3 ged g My bl Ay 0)g0 (2UsS
(Amiri etal., 2021) >, I, laoce

S £4YA0 o (shls AA A% ely; Jlo 3 uis
S wd s o e 5 £S5 FAD 5 Slee L
Py u»b 2 «5 (8% Jaly‘— ales> )’l .(Ahmadi, 2022)
St gl 4 ol canl Ji Glul 3 ode 3Sles
2lo 5Ly o)lal Ay Jad Jsbo )3 (i g (e
38kas 53 clog 9 ol W55 b el > dgrs0 SISe
Parsaand ) wsb o Juad 31 (Suid (5 b dgalge o wis
2 wde olS cuiS ) pdew o yuiy (Bagheri, 2008
by casboy Sy Lol el o)lee @50ty puwdyu 3bolio
acyio 4 OV eile 39)9 el pac g ole idwl ) asyje
Bblie ) ie cuiS daJlo cdel )3 e (gilwodle] o
Sedaghatkhani ) sl o p5U 4 ole (35,8 b yuawd oo


https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://www.openaccessjournals.com/
http://dx.doi.org/10.61186/jcb.15.48.213
http://jcb.sanru.ac.ir/article-1-1472-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.61186/jcb.15.48.213 |

Yo

@39 ooz > s g55 1y 3l (e plnl S bl
O o9 g o > (YL E55 &S 29 e e
<yl ks (Pezeshkpour and Afkar, 2019) 44 il oLS

i 5l o sloedgs (65 e talofl ol sl ) B
oo 9 (koSS Clalllas ploxil e (54 g loju 0 Joow
155 (B sobateds (e (Mol gladeliy )3 bagyl o)l
2988 @3 gpedye blie 3 ojnl S (lp e

il o

W eg, 9 3190
2 dlge

sl 01 SN Jgi 53 (oopr sloodg5 (5 5laex Joo
ul))] g d.loLuc )l OIS (P 009 WY u,wlo)l Q_"] P
asyye baulyd )3 boju 4 Jood (yp yslaieds 5 (5 )glaen
g5 b is)S )8 byl 3)90 L o8 ol yenas 00 ]S
Loy 4y Jotio g 050l cuiS Cawlio 08y (y9iST a8 ol @
035 (Bymo o) (Al plply sl 0adl (Byae (oie
odlaiwl 3yg0 Jald sy islejl o Luw o8 Ldmy ede
Bolie 51 s oagr cslbodgs oS Canl S5 b5 .S )3
olens oS Y- Jilio Sl by gl i i

Ll 0l

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

Slogyie cigoil | e Slao uilly 4528 Colgg
5 43,5 dwwbxe GenStat ltle s bawgi yuib)ly 4525
oSke dwlie Caa (LSD) Jbdne SMS] (p yieS
09,5 9 e Jolgd (sl polaie 4 oAb drwbxe
03latul b (gldded 4350 ¢ aw )y 350 Slas slis p b
(Y JS3) 5 plosi] awgidldl dlols s UPGMA i,
(lo o SIBT) 515 J 55 ool 3 (5o

3 edg5 o jledd Seacds )1 iy Y (bed jlowd
las JolS Sob ol LB > LU YO cuiS sla
S 3 0 ygamnins 93 05twd) Lo o ST j3 g S H1,S5 90 b
sfitoss ol 205 (5055 (S5 uiige (S
ogeed 42> e sled > diia dw Sdedy olojwgs
Sy dw Alsyo 3 gy 090 opl L J0) Bad (g)1aSS
Celuw jp 0 dayd 9 G b g guyliay Lod s (g
Celis VO Gdedy Wiy wgewdo a0 =V & g cdl ials
o b bod iol58l s 250 (6 )0 Lo ol 5o ladis
Vol slod 4 (i) U Cslis p2 )3 (ogrndis 425 5
Oy pslatods Lod iol38l (gum (glajg) )3 .cdly ashl x>
b 53 4253 W g 59y )3 ogmedes 420 VY 2l slod 4
&0 Ll jslaiedy baylyd opl o diin jlas 9 il ol
[(Barrios etal., 2017) was

0 Sdedy ol ) islej] wilen =T (glod Hlow
oo -85S )3 gl 4253 =Y (glod o yme 3 Csls
43 90 G b wgmudas doyd =5 4y i) U Loy ialS’
bylys s 0 Lo Lili8l sl .cdl dolsl celw oy
bl aolyl b VW59,V s ey U g 0l SO

Ve b Loy Lials Gileil ol o =Ye gled Hlow
bl aolsl ool d>jd

AW U L Lials Gilesl ol o =YY gled Hlow
blys Gialesl Uslpe ples jo .cudly dols] ugaudis a5y
093 plodl 1 Ly g Logus Jlosl 51 B 5gs dlias cods J S’
Gk il dio 3 g (g1 ool Lo puo 5l any digy slass (L]
:(Najib Niya et al., 2008) s awslbxo pj Jg0,8

18y 0007 Loy 3| day gy Dl /Loy 51 B 59y Ml

Slogyio (goil 5l gy Slaio i)y i Caleg
5 235 dnolre GenStat lley bwgy (uibjly 455

g Loy £58 5l dn g JB &gy Shaai (g puilaol Baa
o] &S epl 4 g b bl g s suoyd dpnle Lpumw
2 g ol a5 8 oS axl spl b adlate > Sladow
Gy iyl Judody Lo a5l a5 gy olaws dploes (Sl s
Sy 3 o 0ilo Bl &gy 310 1 1y ¢l iy At poao
by Comd aenY Joo5 line (wimen 9 (o)
Shpcdlanl 5z s 46 jley e L (CTR)
saalie Sjlus I oMo zp T gae =) 1kl Jesd
S Sp g dle ahlus e [ este Y L2 0
b5 (S 5y wdle oo 5l oy WY+ il e
ol 1) s Sis g Shp Sy oSMe basls I ¥4/
Ol thagio =0 139 g05 (e Sl SIg: @ g (W30
¥V\-5- ‘bﬁ‘s@ odaline Lm;f)) 9 a8l )I Q_S‘M g9y 2
Sl Sy e adls 1o )d YI-F+ 5 ladoS p 5las
Shp ) Me baslis woyd FV-As g xS il ds o
sldde fogdes il el)5 Jsexe Lgl.mc,‘.{é])n pll yous
&byl Jisl sl gjlow 9 GBI L oj5le yn
Sy oloj ¢ S Loy e b cusls 54, olaw Clew
Sly e85 plxilole 15 Jgl das 3 cudlyy 285 plox]
225l Bolal Wig gy gy 40 il sl g Woy eyl o
(NDVI) 2lS g osds Jloy adlis ab bl oS
Green Seeker (Trimbel, USA) oKy 3l edlatol b 5
Obb g g ole cuind)l Blol 53 (A Sl g dl e
w3 bl )3 Wodgs (S jaw (s jslaieds o)y sl )b
Js0,8 b 0l&iwd oyl lawgs o &8l olael b (60803101
:(Rouse et ab 1973) 544 o0 dwlxo 53

Ruip -
NDVI = — R “RRED
Ryir + Rrep
2 UL RRed 5 308 pgale S35 Wb 55 S5k R

P

1-Cold Tolerance Rate

2- Free


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.61186/jcb.15.48.213 |

YV

o 5 5 o355 ) (syglem Jovo o 350 onlite
Py geis slacie; (Gholami Rezvani etal., 2019)
Oy 53,80 Sl Jaime Dy ddlaie )3 g o5ul culS
MCL212 slacwsss ;0 p)5 FIVY ke b aib s (39
L &l o 5 cpyieS oS Jbs 5> b saalie MCLA20
(MCL163 MCL8 slacusys » pS5 VFF Slo
dulio b .5 odalio MCL83 4 MCL169 MCL175
Al pl 0jgn (o glrodg (g el s
O &M il —Jud)) ¥ slaodgs g o odnlin Cunl
—odk) £ g (> drego —(B5y0) MV (Ll (i)
Py dg ;0 bW 5 W A Y ol b coi gy (el
odgs oyl o (Sl adld i dlass Jdoay cpl a5 g
5,Sdes (Khamdi etal., 2011) )Kan g (gdod il oo
Pl oess Gloyw 4 Joxxis d[ﬁwy) 3,Sbee g3l
b olas 60,8 wyp S (o)lol byl g 050l culs
2 A ol p s Dgr e &b WA I yy Lgy g
M) Y ]ol:) ¥ 0)93' 9 MLC-29 wy LY ]oy)‘o 4:9:
eSS )bl 86 Jdsas pols (ialeil b gols cpl (6L
LY o395 4 bgsye a5y o il b g glisl s 51l oo
&M ols = = Jwd ) ¥ slaodgs gy gls)) o il VY
ol YV o YAD §V/0 XY/O glis) b 5 (Hhdesee
9 (0ol Jew =0B559) Vo slaodgs 59 ladigy (g suikly
sole VMO g o ol YA L Cuigay (dg,uin) A
W)l oyt g o yieS Oy BWB] 039y adigy oy SoligS
Gblio ) &S wae olS djg0 jd g yio e Lid g
Clio (S5 95 (B)b 5l 9 3> (o5 Bgw gld5)) jpd p0
alas Mo J.,ls ;;\955 ol)’ﬁ.o O:’.l o SPRC S oS O:{‘
PSS g9 Ay Sy Bodg ol 5l g g
L g syl b odlitwl olS (ol (6855 )50 slaaal
Srod j (LS (hbgy 0rd Jlop (adld g pwloge

(F Jgis) ols L Y o 3 jlo size oo

555 Lo 5 Ll ey Loy (ool Sgsipe 030
VY e JFA sl a3l Lo [slys oalS oDl wlitangs,

oz M| sl O}nﬂ buwy bpShe duslis
8,8 & yee (LSD)

450 ilejl
P lie plos a5l poyp 390 Sl om
w30 gy e AWM (Lojw 4 Cuoglis yl5e) CTR
e dulin (¥ Jyiz) 15 aanlie 1oy 5y i
RGO W 431)] Y J5A> 2O ey e LSLQ”)?: d‘){ Olaw
VodEMsly —Jea)) ¥ o codg o o Sles oy i
—odE) W ()l o) MY (GBn oxe —des))
FAY YA polio b coigay ()29 = Jud ) ¥ 5 (Hhieses
9992 LS 13 p) Sl VAL ol (L) Sl 08, 5o
I 9 A AY XY KD %.‘J‘).‘J‘dd' .)).g.Lo.C )Jé) jl O.)){.Au dlﬁo.)?s
Jol gloasy Joo)l og slaodss Ldgs dali 5l iy duopd
Cd S don g e il olaid] sy 5 Sles s 5l
YL eyl gl a8 bl i on d)ﬂ@; slodgs &S
F Jss 4 dng bbb (gyiny 5)Slos ditun Lyd pdow
g 2L Lide oad oy (asli ( wlogw b aily 5,Sles
7N g )3 )5 dme 5 Cutte (Situnon Logus jl das gy DS
Yazdi Samadi et al., ) ,Ken 5 (oo (535 Cubld
P o o595 YA bopw & Cangliie (w0 L (2004
O b e g cue daly @8 Gl g O Lailys
ol Sl 50,8 samliie Loy a4y Cuoglin duoyd g 5,Slos
Lo yuos | J..e 5 d olile Bl g iy Jold I Cuoglie
b guor o] bt 45 35" olo Glyie ot 3 A dnwlre
A"“}‘)IA"S'))Q‘“CU‘)M&W‘JPB°)5))
‘.)94}:3@ odnlie ).u Y Ja.)b 2 PLY )9.‘0)[.0&) ..})I.) S99 Lo)w )‘
OBy 9 0392 Uaw 08 I sty Wnodgs plas il bo (5
(@l —0a) £ ([ Hhsazee —0a@) VY oo 0055 & b )dy
b e (olol Jow —gBpg) Vg (reislyoas) v
Lgl.b).).: Lo%.c g ]o%)n f)f 5 9 SN0 S5 FIA )'i.)l.o.n
Joto & dog b didg i s ol jloads jload gyglaen

_ e el ot et (pag slmodg 1 gy 390 Slaio uilly 4528 Y g
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
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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
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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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