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Determining the optimal temperature for germination of lentil
cultivars for autumn cultivation in Khuzestan Province
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Abstract. Successful germination is the main factor in proper establishment and seedling yield. Information on seed
germination, in the face of temperature changes at the time of planting, is a way to identify more suitable cultivars for
cultivation at the planting site. For this purpose, a factorial experiment was performed based on completely randomized
design with 3 replications. This experiment was conducted to investigate the temperature changes on the germination
and growth indicators of lentil cultivars at Khatam Al-Anbia University of Behbahan. The studied treatments included
five lentil cultivars of Gachsaran, Kimia, Robat, Ziba and Bilehsevar, and the temperature levels were 20, 25 and 30 °C,
similar to the autumn conditions of Khuzestan Province. The results showed that all the seedlings of investigated
cultivars cultivated at temperatures of 20 and 30 °C had a significant decrease in all the investigated traits, i.e.,
germination percent, germination rate, germination vigor, seed vigor index, endosperm consumption, plumule length,
radicle length, seedling length, plumule dry weight and radicle dry weight, in comparison with those seedlings
cultivated in 25 °C. The study of the interaction of cultivar-temperature effects showed that Bilehsevar cultivar had the
highest germination and growth indices at 25°C compared to other investigated cultivars. This increase in traits such as
germination rate, germination vigor, seed vigor index, plumule dry weight and radicle length was more significant in
Bilehsevar cultivar compared to other cultivars. The second rank of the highest germination and growth indices was assigned to
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Gachsaran cultivar under 25°C conditions, which had a significant increase compared to other cultivars (Kimia, Robat
and Ziba). Considering the autumn cultivation of lentils and the changes of temperature in that season (temperature
range of 20 to 30 °C) in the studied area, the use of Bilehsevar and Gachsaran cultivars under the temperature of 25 °C,
due to their higher germination indicators compared to the other cultivars, i.e., Ziba, Kimia and Robat, could be

recommended.

Key words. Actinobacter, cytotoxic effect, medicinal plant, Microbacterium, symbiosis

o9 walys pdy Ol s Gl el ol
;! .(Alvarado & Bradford, 2002; Parsa et al., 2013)
e 3 by osllnn (slad o Canl 00 e 5 53
ol 5lg ols Jlds ar ) azals ol g el Liial (als
Sink ) 5,138 o ;56 Sialem 508 g e s oy B,k
05l Oygo 4 e i liwes oLl jo (et al., 2004
ooy > S iy 5 e slos il oy ol
SN oM g Sl p P else (ntese I 2
2 ogthe gl Goges i ogdie geie e
S Oyt pskiS 0 Hh Sl b b Slaiss
Sy ) Sgpes b 4 55 G oyl Blanl 5l g 3l Copanl
YE U Ve gl oogasme ;o uas olS a5 ol 5,155 dslllas
BYe O dings bod g 009 Gl a4y ;o8 ol § iles a0
lejl jo (Azari et al., 2020) col o 5 il a0 Y-
et slod a5 wl B)F eae Glacess sy SRS
Ol o as cal ol S il a0 YA U YY o Siale>
w1y (Galex E5 ritier seon 90 e8] edgame
Oyl ples (owyp b opwiize &, (Rahban et al., 2014)
4 W,S IS e slacsisy (S g abed slaw),
Oty OIS il az 30 YO U VO o oles odguss jo
Parsa et al., ) ob csaline gul, 5 Jiale sloasls
013
g azal s Ll g ol wlss oo a5 oole slo g, 5l (S
b o, QL] sy S g)l3e 0 1) ol o Sles
5 SYL bl o oyl Sidilex o)lsen cowl S Cy
g azal S )L aul S219Ss pae co e sbos I Somb
Gl czge Sl )3 &S ead and laazalS wy
Ganjeali et al., 2011; Ahmadpour et ) 55 o 5,5les
e il o)) Sialer ety ),y @l 2017
o adhie bl 03, tnie 9yee 58 slews;)l Sledlbl
ary0 g shad Ol @ ar gl e oo )18 ol )slas LS
Sy 3,Shoe il il oLz sblis o ol
=l g sty by 090 b B syl Gk I eae
el pdy QB ails g Jpaze SYL ooy Co g HobsS

doddio

am gie Gmegd) o (2le plie (o tege 5l Dby
Jodoar (65,5laS slapitansST (Lol <yl 5l 5 adgle (e
2 Gladle )3 pee cnl g aes g St EulB
Olados boes san T 51 (S Olgs a5 Col onls e
(Ahmadpour & Armand, 2020) ol (s;,9laS 059>
Gl Slbg 51 S (Lens culinaris Medik) juoe
JoSo e ol o 4 wlgi o 45 0332 damgs Jl> 5 (slo 58
Jdo @ olS cpl sl aalye o5 Ladl ol ol olie
ol Sl om0 Vb g n line 5 pan Sdgge
ol n! ,& .Majnoon Hosseini, 2015) sl slosg
5 )0 ppidol> Gl 4 5 188 GaS1 o Sl ol
Dgo 4 emn S 5 Jains Bblie o bawe ol o ol coas
D)po & ypd Ao g yewdp @i pe Bblie )3 g 0jly
Erskine et al.,, 2009; ) s5i oo plsl (euo iS) o)le
2S5l Ygone olnl wsi> 4o (Ahmadpour et al., 2017
oolaiwl wae gl o)lpy cutS Gl 4 (w0 Do 4) ojml
azlye wlS 0d) 0,95 Job Il o 4 B o 0500
o5 @l g ol sl llid bl wb; 0ys0 s
2R O e g (Sialex RIBI L sex DYl 6 S0
(Ahmadpour et al., 2021) ol ol o2
] G5 b Calge jo Jole et i el
coslin il 5 00iiS s l,sxS 5 Sy g ol olS
Soltani & Galeshi, 2002; ) el lose slos w@mals
Syssls b slocalled ale3 Lo (Kader & Jutzi, 2004
Ol ooled )2 g Sl Fge ;g aalS (Sailer i lalS
ALY 55 Coot] s Los JBlam 5 5STas glaaibin] =1y
idle oles odgame s (Ahmadi & Kafi, 2007
o el Sl gles 5 aly glos ozl WSl byl
&S ald ol iy @ Sl gles 5 Gl gles 5,5
wgdse e Gialsr bales o1 5 5V 5 ol gles o
i) wellae glod s boaS wlesls lis Slallas
@led o3game (nl ;5 (e Glaj (2 FolisS )3 (Sallsz s

0dgde g csls UL") M s&_)l.}e.o.} Lng)AJ 6‘)" (w‘

308/Y+A


https://dorl.net/dor/20.1001.1.24236330.1401.9.4.7.9
https://nbr.khu.ac.ir/article-1-3518-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1401.9.4.7.9]

Nova Biologica Reperta 9(4): 307-316 (2022)

Esrs Sl 3ey V0 sl sl atlh o S
T el jsb 4 piule] slaasly I laazalS ile]
g ol la 4l azaBle g azaiy ) bl p 5l e asa
@l g pSolul (15 Lt alewy 4 azals) g azalle Job
ardiy) g azale (i) slaplsl S (59 a5l
az,0 Ve gloo jo celo FA Son 4 ol oKiws alwgs
AND (555 L lagl 55 cales yo 5 wad Sas ol 5 il
pS leeV Cds b Gl jeas csle GT-300 Joo
&R 035 N Frae prsl Gt Sgz S 5 pSesll
by T s e (el JLmmed S5l 5 ahowgs jlosd 2 51 %
IR o o yd Ko b oolhes g oud (g ISl
slayd (g azalle 5 axady; go5 b glojen 5 285
Prrosl Oliee Caled )3 b s SIS 5550 035l
han g U3 Wl 559 O arlne )b 5l laydy (b pan
-ools .(Hosseinzadeh et al., 2016) o acwle Sjaile>
ozl om b 5 Sidler sl b b gl
ols Jelos MSTAT-C Jl381 o3 baws (b 5 (5551
30 5SSl ol diels wiz el 5l solazw! b o Sile g wias
Q38,5 18 aslie 0550 oy A0 5 liebl mlaws

Sidlgr szl b))l
Flae olil a5 ol las bosls uibyly v mls
(Sidler Ce gy (Gialex woye (L x @) bales
osine (Bras prpwgail 5 Gl a8 Gl ay el
doy b olad e gbhosls (1Kl avnlie jo (Y Jgoz) o9
Al pB)l 4 Siailex doyo o YL a5 ol cvslive Jidile>
by elaiz! of F gile 4,0 YO sles jo ol luaS g jlaw
S Lol dizls (glo g Gial38l pB)] plu b aslin jo oS
Sidlez do o ieS il gyl pre glay K0S 4
welas! ol F cile azyo Ve Sles Llis o Loy o8, &
Loy od,y g ol S cle axy0 Ve Lyls o bl o3, L as cusls
s clla gl gme B oS il az o Ve Ll b o
GRIB omyp 3550 B (oled Siailez wo s oS ols las
G Caws o Sile ax 0 YO Gl Wyl o (glo g
Y Joaz) ails ol 3 il az 0 Yo g Voo ples Layls
Sgw aloy @d, IS ile a4z 0 YO Lylis jo a5 ol las
Ayl Ko b anlie o a5 cuile 1) Siailer Cae s (g i

lls (gl re cuglas

OF-VTVIVEF o)l & ala o) pole o ngs sloasily

,o .(Mashair et al., 2006; Ahmadpour et al., 2016)
Sllugi (e oyl i gly, Jdo 4 pliwss bl
Sldllas 4 daxg Loyl oYL conl Jad ol jo obeo
sloeiss Gialer sln cule ales o3gamme a5 alds
Sl ol BI5F oIS Sl a0 Y Y o eae
Parsa et al., 2013; Rahban et al., 2014; Azari )
ol o et al, 2020; Ahmadpour et al., 2021
L aline) ol 5 il a0 ¥ B Y- Sles oogasme jud dslllas
b b Sl (s glinl 5 sl Jab gmeels Laly
S8l lp calle sleo s adllas pl Slasl 51 S
or GMegR l e Bas g 0oy Jad cpl jo eae
Sz o yh 08 Bl gud) 5 Siailexr slaals
A0l L ses Glisl )0 0l CiS (gl o8, (e S

o9y 9 olge

oLS 5l 08, 0 (sad 5 Giailsr lagasly Gl cnl o

T e ale 5 Ly bl oS (ol 5 a5 le e
@ Ole Olwd 5o smb s boalie ol gl
S8 axdllas 5,90 o5 ile a0 Yo g YO (Ve ol o5 5
o oSl jo ead J S Lyliin jo Gilel s S
&S5 YL Bolas Sl b B s ol sLsY il
b plol ad 3,5 5 4 Lol e plyie 3, ol o
oBRisls LS pale ouSimgyy 5l colaiul 5,90 pB,1 4
ANl ad ohleas Slide ol 5 i (g8
oboes 5 ooliiad b lajdy ) (Sogll 5l sy jshice
2 0 Y e (55 )8 5 we)d o0 i o lSen
Sl ke ST L e 5 Fsheas Jgene gy Geb
T IR I CL AR G/ V- W VR T (R KPS R TR W)
sobie 4 ol ol JIE Laolesl asly SO plgre 4 oo
b gl adsl 039 ayles (olos (sl e bl ole,
bozee )0 g aiey olSLL L by ©)0 G 5 WS
W E L8 adllae 550 oo glaleg Co snds 08
o Ve g YO V) sl lo,les 8o Jlesl cye
g ab oolatwl Heiliwe,; g b, slSELI I (o5 sl
e b ad S b s asye T ollius cugh,
ol plil 5o, VE Cae ay 5 LSy alis; sk b s
Gl ¥ oaz aly; Jsb l)l9) eo3als sy sl
(S8l Ce s o Jailez ws,e (ISTA, 2009) woss oo
S5 by, leslanal b a0 an asls 4 Jiailes o038

W) Lg)afo)bul \ Jﬁd.? B 03

309/Y-9


https://dorl.net/dor/20.1001.1.24236330.1401.9.4.7.9
https://nbr.khu.ac.ir/article-1-3518-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1401.9.4.7.9]

Ahmadpour et al. Determining of temperature for germination of lentil cultivars

o plB)l gailez jo Les s o)) Kan 5 jg0e]

Sialer sl jazls Slols Ly, - Jous

Table 1. Computational relationships of germination indices.

Number Index Equation Refrences
dy Germination percent GP% = Z ?V_l x 100 (Agrawal, 1991)
@) Germination speed GS=3% ? (Agrawal, 1991)

i
GR x PL+ RL
3) Germination vigor GV = meclll(i)(o ) (ISTA, 2009)
GP x PL+RL
@ Seed vigor index SV = mei":)i) ) (ISTA, 2009)
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Table 2. Analysis of variance of germination parameters of lentil seed cultivars under temperature treatments.

Seedling Consumed . L A Germination
Seed vigor Germination Germination
length endosperm index vigor speed percent df S.0.V
(cm) (®) (%0)
Mean Square &l po (2 Slee
6.015%* 0.024** 21.501%** 0.231** 26.311%** 2120.978** 4 lentil cultivars
8.194%* 0.030%** 30.490%** 0.281%* 36.554%* 4050.756** 2 Temperature
0.187" 0.003%* 1.023%* 0.013%* 0.616 ** 68.978* 8  temperature
cultivar
0.249 0.001 0.123 0.002 0.192 25.511 30 Eror
8.02 8.37 9.23 12.62 8.22 8.74 - Ccv
ey 0 g ) Jlaisl ma o )l e g s gy i 5 A * Rk 1S

, ", : non-significant and significant at 5 and 1% probability levels, respectively.

BPUN slyles cou was )4 pl3) GS}AJB; sl azxls il s o0 = =Y Jous anldl
Table 2. (Continue) Analysis of variance of germination parameters of lentil seed cultivars under temperature

treatments.
Radicle dry weight Radicle length Plumule dry weight Plumule length Jaf SOV
) (cm) g (cm)
4.743%* 2.012%** 1.078** 1.891%* 4 lentil cultivars
0.598** 2.150%* 1.044%* 0.920** 2 Temperature
0.023 s 0.204 ** 0.111 ** 0.028 s 8 cultivarx temperature
0.020 0.020 0.014 0.027 30 Eror
3.65 3.80 6.28 6.37 - Cv

o1 0 g ) Jliol mhaw jo s e g e S i S A

k ks 08
¢ ¢

ns, " **: non-significant and significant at 5 and 1% probability levels, respectively.
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Table 3. Mean comparison of germination characteristics of lentil cultivars under temperature treatments.

Radicle length Pluml.lle dry Consumed Seed vigor ~ Germination ~ Germination Germination Treatme?nts/
weight endosperm index vigor speed percent Lentil
(cm) () () g P (%) cultivars
20 (C°
3.450 ¢ 1.740 < 0.347 bed 2.923 ¢f 0.306 % 4.867 473312 Gachsaran
3.033f 1.507 & 0.296 ¢« 2.057 & 0.173 ¢ 3.300" 40 ¢ Kimia
2.770 f 1.347 ¢ 0.283 «d 1.703 ¢t 0.153 ¢ 3.133" 36N Robat
2.933f 1.267 ¢ 0.2734 1.190 " 0.140 ¢ 2.800 " 29.331 Ziba
3.455¢ 2.073 bed 0.388° 4.1504 0.373 4 5.800 °de 60 % Bilehsevar
25(C°
4.267" 2.183" 0.480° 6.757" 0.626 © 8.367° 90.67 # Gachsaran
3.467 4 1.930 bede 0.364 be 4.0134 0.366 < 5.900 cde 65.33 Kimia
3.500 d 1.783 def 0.361 b 3.923 4 0.366 5.967 ¢4 64 ¢4 Robat
3.617 % 1.750 f 0.303 ¢« 3.480 de 0.300 ¢ 4,933 def 57.33 de Ziba
4.967 2 2917¢% 0.493 2 8.270 2 0.843 2 10.03 2 98.67 ¢ Bilehsevar
30 (C°)
4,117 2.013 bede 0.363 b¢ 5.033 ¢ 0.436 ¢ 6.067 © 70.67 b° Gachsaran
3.817¢ 2.067 bed 0.313 bed 3.367 4 0.286 def 4.567 f 54.67 < Kimia
3.717 % 1.847 ode 0.316 bd 2.467 f 0.216 & 3.600 & 41.33¢h Robat
3.767 4 1.367 ¢ 0.307 bed 2.173 feh 0.190 f 3.200" 37.33 ™M Ziba
4.150° 2.133 be 0.355 b 5.403 ¢ 0.540° 7.433° 74.67° Bilehsevar

Sl gl gime VS STy slasslosis o35) Gllae anil oo Syiie By SO sl Blas a5 Sla Sk fygiw o 50 *
The means with one same letter in each column are not significantly differences according to Duncan's test.

comas pB 1 Siailez gla a1 Sle dulio —F Jous
Table 4. Mean comparison of germination indices of lentil cultivars.

Radicle dry weight Plumule length Seedling length Lentil cultivars
(8) (em) (em)
4.134° 2.966° 69102 Gachsaran
3.862° 2.379°¢ 5.818° Kimia
3.4474 2.386° 5.603° Robat
2.883¢ 2.080 4 5.522° Ziba
4.816° 3.184+* 7.301 a Bilehsevar

5 (5l e BB Sl (glasloaiz ygel iallas aidl oo S ie By G sl JBlas 4 olapn Sl (ygiw o 0 ¥
The means with one same letter in each column are not significantly differences according to Duncan's test.

coles b les Cow uae Ly giailer sl asls 1Sl aulio 0 J9ua

Table 5. Mean comparison of germination indices of lentil under temperature treatments.

Radicle dry weight Plumule length Seedling length Temperature treatments (C°)
(8) (cm) (cm)
3.668° 2.387° 5.407° 20 (c°)
40522 2.8712 6.835? 25 (€9
3.765° 2.538°P 6.451* 30 (C°)

Sl gl gime BV STy glasslosis o35) Gllae anil oo Syiie By SO sl Blas a5 Sla Sk ygiw o 40 *
The means with one same letter in each column are not significantly differences according to Duncan's test.
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