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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.
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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.
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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
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, . 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.
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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.

312/¥\Y


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.7.9
https://ndea10.khu.ac.ir/nbr/article-1-3518-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1401.9.4.7.9]

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

LS ab G Sl e a1 S alllas o
Sidle Ao g ey ol T il a0 YO 4 0 5l Lo iol58l
YO sl b aislin o b asls pl Lo cpl 5l o g cdl ol
Ali Pour & ) cub gyl gme ials of 5 ils ax o
oglhe glod s Cp oo lanlllas o (Mahmoudi, 2015
b gl @l (Jlod Gl > bl (Jazme Lulyd 0 (uae 6]
TV i 5 4 LasS 5 jlgws al )l 0B gllae (gles a5
ogre Sl coge oS ogs ol F il ax 0 YOAS 4 YY/AY
aslllas oyl o (Rahban et al., 2014) ui Sjaile> slo asls
oo pBlads o gxe il Coge o 3 il ax 0 YO sles
@ Comd (low alo 5 Laj bl oS (GLleaS) (o) 990
Slallas s b o8 ob o5 il am g ¥ o Ve glos Lul,s
5 e ahe 03, 5 (o 390 B e o oty Cilae (358
3590 pl)l plu 4 Cows ol 5 Sl 4z 0 YO lod o oLl
BB (§ 52 ()2
od e e2lh g Sl (a) o) eSls
Parsa et ) Wl oo Cgmmme A CadS o byl
Ol O i abal ) Saile> a8 e (o (al, 2013
Jsb + azaile Jsb) axalS Job 5 iailer doys (als
abl) 55 o A (a3l s 30 5 00 vz (azady,
el Jsb 5 Gialer S (alh Gl G eeiens
O Jgo2) d9doe oamlive (azaiy; Job + azails Jsb)
a0 YO sl jo basls (pl o goe Gialidl cplplo
Jsb (Sitilezr weys g Se s Jlogine gl L ol S (le
Bl (Bpas prwgail ol baipe azads; Job 5 azaile
3 Ay 5l oS ol Hh Gialer Job yo iz sl
5 e G ool W 0357025 o )5 (i oy
e a4 @Yl Comles w3l cnl ol (ol wlie cnl a8
el sl 5 o 0,5l corge W glales 5 oyls les
Ganjeali et al., 2008; ) sgi oo o] o Jd e o go
aS ol b)l35 adllas S o (Hosseinzadeh et al., 2016
Gl e (aig) JWo)5 sles 1 5 oml slales
e S odd )k bwg ol Cda Cosgaze 5 O i jeSns
iler anlp o Lo slaempl cldls s gxe rals
aslllae oyl mli (Derek Bewely & Black, 1994) c..l
oothae sled )3 oy p 3j50 Bl (sle &S Sl plas 5
Ol 50 G)losine Gialidl (o5 sile az )0 YO)  Jjails>
— il az s ¥y YL lales b aylie 5 byae o]
ol cgllas gles 5l (olF il az 0 Vo) 5 0ly 5 (oI5

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

Gl sire LS ol F b az 2 Ve g Ve Sled slojlons (e
oolw ol (ke anslie mls ;0 (O Jouz) wis cvaliv
s 5y el o8] 45 a3 oanlie aal Jsb b Lasyo
bly dorS pB)I L anglie o a5 sty | azalS Job o i
oS 0Bl o (5,10 Sore glay aiiils (g o cxe WS Ly g
9 A J5az) a oanlie 4zl ol Bl B, 5 Ly
—sile 4z 0 Y 5 YO akaw a5 ol lis ol ( ples sloles
wled gl & S azalS Job o gine (alE 4 e SIS
ol )5 il a0 Ve 5 YO slo)los 0l o 5 il a0 Y-

(B Jgaz) sl 0525 (5 lo sixe S

Sialer slaasll (2b))|
(Si¥ler yadGialler deys i Sialsr e asls
Sidler Slao o e 15 sy (el 5 Jialls e s
—o e yh CodsS g (Gialex o Shee o)l Hskaie
51 So (STA, 2009; Armand et al,, 2015) w«gd
dmlie S sl i o8, SBl Chx by, (R ee
Gl Slides oS (g 5k 4wl Sialsr o asls Gl
slogasls gl Byl asols las ely; (kS )5 63 2
5 Sialsz S (Siilezr D08 Sidiler woy0) (Sidilex
g3 g 0y Gl gyie ol G SYL Gl a3l
—o SB o bazalS cwlie Ll by s Jls )95 5
Bibietal., ) wss el,; plals o Slae iol58l o go aiilss
2009; Hosseinzadeh et al., 2016; Ahmadpour et al.,
0l Cgma (Syailex Cuddge jo Jule yp yiage Lo (2016
5 Sl (slos o3gaoms )3y Sojglen 1 slacadlad saled yo 4
Kader & Jutzi, 2004; Al-) o)y coonl Lo J8las>
slos a5 &0, 5,155 wldlas (Ahmadi & Kafi, 2007
aS Wgyee Jled 4 glales ((Sialex o gSlas o JElas
ST glos 5l VL g Blas sles 51 50wl yo )% Sials>
Alvarado & Bradford, 2002; Ahmadpour ) ssi cagte
Slhasls o5 ol ol @b adlhs ol s (et al., 2021
5 Sralezr ey (D08 oy AT ) 090 (Sialex
ol § il az o Ve g Ve Slos lojles jo d 4y sl
5 ove sbayd gy, o asdlhae o il g pae s
GRS gy bl Sl Soml glales o aS al (515 0g5
2 P! gy abai 5l L glabes o 5 el codlad
S8 g i s o) o sae bl Cge laes 5T clad
(Ganjeali et al., 2011; Parsa et al., 2013) o Sjals>

313/7\Y


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.7.9
https://ndea10.khu.ac.ir/nbr/article-1-3518-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1401.9.4.7.9]

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

—aly) Job o gme Gl 4 ol e 1) 85 Bl 4z o YO
oS Yo e oy cad byl ol jo azadle g 4>
5 Vo kulpd o azaile 5 azasy, Si2 55 (el cage
(A el 0,5 oylal o] a4 Glg e o F il a0 Y-
4578 slampl colld (pals 51,0 (sdie slgs 0y rals
ALY Cslbe slos S Soml 5 Vb slales 4 eass
4 olie olee S Jll (o «Ahmadi & Kafi, 2007
w3 oe Sy yh pBS S8 als o 4 &S iz jeoe
S a5l sy JEsl e .36 (z «(Hardegree, 2006)
Yo g Ve Glabes jo 5gp mpl cdld Luals 56 cov
» asdllae ,o (Kumar Shaha et al., 2002) ol 5 sl ax o
P L azelS Sas he a5 w18 pasS 6Bl s,
S 59 Lol ecadls iol3dl o I il a0 YO 44 10 5l Lo
09 b jla plu 5l ey o 5 il a0 YO slos jo azalS
= b guos dsdlbe ol mls (Hasan et al., 2004)
P Azdiy; g azalle SUS je a5 ol Gl 3g8 Dlides
S 3,5 (Bl az )0 YO Lulpl o gy 2 9 90 a1 (golos
Bl G 3 9 SuBls (gl g Gl les slajles plo 4
sty o Sles VL Slow Al 68, 55 owyn S50

ORI |) S,

G S 4
OhlesS Jols oas oS 5,5, a1 addllas ol 4o
sor 50 2led jlad aw 50 low aly 5 Lyj bl LeeS
33 er g pl)) (oeles a5 sl las lt g s S 18
4,0 YO leo 4y cas ol F il a0 Yo 5 Ve glales
s s Slae (el g bpae SRall ol S il
Od a2l (Gialsx D08 (Sialer e g o))
09wzl Jsb azady; g azaile Jsb o Bras pygas]
5 pd) SlPl Seap )3 Al (azads) 5 azadle S
Sidlez Gl jasly iy lawaly 18, a5 0l cdalin Lo
Al ple 4 cond o8 il 4z ;0 YO sleo jo 1) gud;
(S¥ler ey plai Slao 3 5 p crl A (w2 390
Jsb g azadle Sis 55 & a (el (Gialsr &j08
Ol g sy e logiae pb)l ple 4 Cod azay,
VO Ll 5o phluaS o) 4 sad) 5 Sialex slagasls
Sy90 A8l plo 4 Cand a5 clily plais! o 5 ile a0
@ azg Lol gl e Gl (L g bl beesS) (om0
odgame) Jad ml 0 ol Sllug o (was ojml cuis
5 g alo a8 5l oolasul (ol 3 il a0 Y LY Sleo

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

3 lows aly 18, (0,5 cile ax 0 YO) oles Ll il o
ls glalimSlo LB (g5 ol sl b duylie
&) 4l b bl po gy ga piolyby (25

Ay 3 azaiy; 5 aradle Jsb b, b e slaanlp
olps slachoen S v dajsle wi, i Sl
ok anwss ln 55 090 (90,92 5 (2138 Slge adgi ( Jolo
Alvarado & Bradford, ) ceol s b gbo «
4525 b Pleal W o331 .2002; Ahmadpour et al., 2021
Ol R g 5% (g n R0 3 b g mpl g atelas
wrngs g o) sl Y Llpd o s BB lo aelasal @
PH 5 odle lag3il (ol colled a5 aiiS oo alf 1, Jobo
Michalcova ) ui,ls puiius alaly 55 lase gloo b laxe
SilS e puiS Ayl go,  anlllas Sy 4o (et al., 2012
JW e Vb slod 50 Covi azady) 5 azadle Jsb oo
ohals corge a5 b 518 Pl by 5 W slag sl o
oo a5, 5 Jsho anass pslaie & i Slye JSl 5 0
Cdled (55, p oy o (Seefeldet et al., 2002) ool o
ol 45 0l SIS el ) Giallsr e po sy el
POk e o5 cle 4> 0 YO U Y. oogazs ;o oyl
OeSsy O3 LB eyies o b cudly g cldls 1) o Slee
5 o) sboasls Gl s (2l slge 5 5LS 9590
),5 .(Kumar Shaha et al., 2002) il loJslo darwgs
5 by S oS el laaSly Gl gs jd RS S e
Ol g Sl (Gailez Al pe o azads, g azalle drwg
Sl iz 5l 0yee (1A Olge 0 wpwd jo cdime
3950 a8yl g5, » daslllae G o (Eessmine et al., 2010)
&l 5l 99 (2lde dlge S g JUESl als oS s (5158
O kil 5o (U555 5e) ad ) s 4 b sle 0l
ahaxadle Jobojlogae palS 4 e (S
oS 8B, g9, p aslllas ,o (Ahmadpour et al., 2016)
olF il ax 0 YO les jo olid olge Smw o iy
dzady) g azaile Job sl s Gl crge 45wl oalie
oliad adllas cpl s (Hasan et al., 2004) ob axals
Ll 5o aalS Job 5 azats, Job zails Job o ol
Jdo a5 casls gyl cxe uulidl ol 3 il az 0 YO Sles
Sl o JeFo sl ange bulys 4 Wlgie o Lol
Al gles Ll pl jo S8 olge S o g

S 5 Cote (Ko azaBle 5 azalty, SE3 ()
Hosseinzadeh et al., ) o,ls azadls ¢ azaiy, Job U

oo 13l o azdBle g azady, Sas 59 slidl (2015

314/¥V¥


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.7.9
https://ndea10.khu.ac.ir/nbr/article-1-3518-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1401.9.4.7.9]

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

REFERENCES

Agrawal, R.L. 1991. Seed technology. Oxford and IBH
Publishing. 658 pp.

Ahmadpour, R. & Armand, N. 2020. Evaluation of
seaweed extract (Ascophyllum nodosum) in
improving germination indices of lentil cultivars.
Journal of Seed Research 10: 66-75.

Ahmadpour, R., Armand, N., Hosseinzadeh, S.R. &
Chashiani, S. 2016. Selection drought tolerant
cultivars of lentil (Lens culinaris Medik.) by
measuring germination parameters. Iranian Journal
of Seed Science and Research 3: 75-88.

Ahmadpour, R., Nasiri, P., Hosseinzadeh, S.R. &
Armand, N. 2021. Effect of biological pretreatment
on germination characteristics of lentils (Lens
culinaris Medik) at different temperatures. Journal
of Seed Research 11: 62-74.

Ahmadpour, R., Hosseinzadeh, S.R., Armand, N. &
Chashiani, S., 2017. Evaluation of growth features,
photosynthetic pigments and antioxidant enzymes
activity of lentils cultivars in response to water
stress. Nova Biologica Reperta 4: 226-235.

Al-Ahmadi, M.J. & Kafi, M. 2007. Cardian temperature
of Kochia scoparia (L.). Journal of Arid
Environment 68: 308-314.

Ali Pour, Z. & Mahmoudi, S. 2015. Determination of
cardinal temperatures and response of Securigera
securidaca L. to different temperatures of
germination. Iranian Journal of Seed Research 2:
137-137.

Alvarado, V. & Bradford, K.J. 2002. A hydrothermal
time model explains the cardinal temperatures for
seed germination. Plant Cell & Environment 25:
1061-1069.

Armand, N., Amiri, H. & Ismaili A. 2015. Effect of
methanol on germination characteristics of bean
(Phaseolus vulgaris L. cv. Sadry) under drought
stress condition. Iranian Journal of Pulses Resarch
6: 42-53.

Azari, S.J., Parsa, M. Nezami, A. Tavakol Afshari, R.
& Nabati, J. 2020. Determination cardinal
temperatures seeds germination of two lentil
genotype (Lens culinaris Medik) under various
priming. Iran Journal of Seed Science &
Technology 8: 1-17.

Bibi N., Hamed, A. & Ali, H. 2009. Water stress
induced variations in protein profiles of germinating
cotyledons from seedlings of chickpea genotypes.
Pakistan Journal of Botany 41: 731-736.

Derek Bewely, J. & Black, M. 1994. Seeds Physiology
of Development and Germination. Second Edition,
Pleum Press. New York and London, 445 pp.

Eessmine, J., Ammar, S. & Bouzid, S. 2010. Impact of
heat stress on germination and growthin higher
plants: physilogical, Biochemical and Molecular
Repercussions and Mechanism of Defence. Journal
of Biological Science 10: 565-572.

Erskine, W., Muehlbauer, F., Sarker, A. & Sharma,
B. 2009. The Lentil Botany, Production and Uses.
ISBN 978-1-84593-487-3.

Ganjeali, A., Parsa, M. & Amiri-Deh-Ahmadi, S.R.
2011. Determination of cardinal temperatures and

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

Olsie 4 ol F il a0 YO Sl Ll jo oS
Lo oo plB)l 4 o YL (60 Slas slo ali L (o)
20,5 oo drog CuiS gz bl g

Sl Sl
oyl g sbd¥l Wil smio oiils Il anusliy 4 bxy

Sl slaslaicy jolate 4 lente oliw o (3595 5 U9

MLOJ b.:‘.))..\ﬁ 9 )Kw.) 0)5}: U"‘ 6‘f>| 50

315/¥V0


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.7.9
https://ndea10.khu.ac.ir/nbr/article-1-3518-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-26 ]

[ DOR: 20.1001.1.24236330.1401.9.4.7.9]

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

Effect of vermicompost extract on germination
characteristics of chickpea (Cicer arietinum L.)
under drought stress. Journal of Plant Resarch 29:
589-598.

ISTA: International Seed Testing Association. 2009.
International rules for seed testing. Seed Science &
Technology 49: 86-41.

Kader, M.A. & Jutzi, S.C. 2004. Effect of thermal and
salt treatments during imbibition on germination
and seedling growth of sorghum. Journal of Agron
Crop Science 190: 35- 38.

Kumar Shaha, R., Sana, N.K., Roy, N., Biswas, K. &
Mamun, A. 2002. Partial purification and
characterization of protease from germinating wheat
seeds (Triticum aestivum L.). Pakistan Journal of
Biological Science 5: 317- 320.

Majnoon Hosseini N. 2015. Agriculture and production
legumes. University Jahad, 284 p.

Mashair, A.S., Abdullahi, H., Tinay, E., Elmoneim,

A., Elkhalifa, O., Babiker, E.E. & Elkhalil, E.A.IL.
2006. Solubility as Influenced by pH and NaCl
Concentaration and Functional Properties of Lentil
Proteins Isolate. Pakistan Journal of Nutrition 5:
589-593.

Michalcova, E., Potocka, E., Chmelova, D. &
Ondrejovi¢, M. 2012. Study of wheat protein
degradation during germination. Journal of
Microbiolgical Biotechnology & Food Science 1:
1439-1447.

Parsa, M., Ganjeali, A. & Beyk Khurmizi. 2013. Seed
germination behavior of lentil genotypes (Lens
culinaris Medik) under temperature and drought
stress regimes. Iranian Journal of Pulses Research 4:
65-76.

Rahban, S., Rassam, Gh., Torabi, B. & Khoshnood
Yazdi, A. 2014. Evaluation of Linear and
Nonlinear Regression Models to Describe Response

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

thermal time requirement during germination and
emergence of chickpea genotypes (Cicer arietinum
L.). Iranian Journal of Pulses Resarch 2:97-108.

Ganjeali, A., Parsa, M. & Khatib, M. 2008.
Quantifying seed germination response of chickpea
genotypes  (Cicer arietinum L.) influenced
temperature and  drought stress  regimes.
Agricultural Research 8: 77-88.

Hardegree, S. 2006. Predicting germination response to
temperature. 1. Cardinal temperature models and
subpopulation-specific regression. Annals of Botany
97: 1115-1125.

Hasan, M., Ahmed, A., Hossain, M. & Ullah, M.A.
2004. Germination characters and seed reserve
mobilization during germination of different wheat
genotypes under variable temperature regimes.
Journal of Natan Science Foundation Srilanka 32:
97-107.

Hosseinzadeh, S.R., Amiri, H. & Ismaili, A. 2016.
of Germination to Temperature in Lentil (Lens
culinaris Medik.). Journal of Crop Ecophysiology 8:
229-242.

Seefeldet, S.S., Kidwell, K.K. & Waller, J.E. 2002.
Base growth temperature, germination rates and
growth responses of contemporary spring wheat
(Triticum aestivum L.) cultivars from the USA
pacific North West. Field Crops Research. 75: 47-
52.

Sink, M., Reickhoff, D. & Erbershobler, A. 2004.
Effect of low temperatures on the germination of
different field pea genotypes. Seed Science
Technology 32: 331- 339.

Soltani, A. & Galeshi, S. 2002. Importance of rapid
canopy closure for wheat production in a temperate
sub-humid environment: experimentation and
simulation. Field Crops Research 77: 17-30.

skkokoksk

How to cite this article:

Ahmadpour, R., Ghalavand, R., Hosseinzadeh, S.R. & Armand, N. 2023. Determining of optimal temperature for
germination of lentil cultivars for autumn cultivation in Khuzestan province. Nova Biologica Reperta 9: 307-316. (In Persian).

b sl jo opol cuiS Cpm uas olS pB)1 Siailex o Les e s NN Ly u,\.;nﬂ 9 3o <001y G oy (WIgMB (. yg9 002

FoVYVE A s psle 55 Cng sbaaiily

316/¥\F


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.7.9
https://ndea10.khu.ac.ir/nbr/article-1-3518-en.html
http://www.tcpdf.org

