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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)

sloyds olaws = N oo 55 alsz £9,5 5 Ly slojs, olows =t asie Sloj alold SO (o 05wl (sla )y Slaws =1 090 bosyale> 4 JS=n

@ S o5 092 01,5 (il az )0 Ve alyd cod Lo o) 50 50
2 s o8y 5 Al s Vo bla s L, 5 LasS o)
(Y Jgo) el gl gire glas of 3 il azjo Yo Laylyl
Pl slayds (Bran prwgail b b ye (slaosls (Sl dumlie
Soas dly Bl ol 3 il a0 YO Lyl o aS ol lis o
28 Al |y (Bras ol Gl i ohleaS
Yo Lulb o il (ol sine el cob saled | sl
5 bl bonS a1 L aslio jo lgw aly 08, ol S le a0
o8y b Ll sl (Bpae prmmagail S5 51 gyl sine I3 Lo
e Yo ol Wyls o culy g lo coe @oles ol lus
s odnlive cwyp 9y90 pB)) s ()l cre S I S Slw
Y Jguz)
&) 4lga b b yo (o) slayiolyl (2L

as ol plas gud; slaasle o Wesls il )ls 4300zl
2B ol g oyp 390 e8] slajles 5| Supm esle S
@l Job wzrddle S (59 wxddle Job » b
B lass (iiSeR 5o Ly dzady, S ()3 g azady, Jsb
azaiy, Job g azaile iz (55 p g )lo e U (Loxed))
olS pB | oolus Sl 31 5o a1 Sils dslie (Y Jgaz) o canline
Iy azails Job olies il ale o8, a5 ol (i uoe
Ll 5l ildl cpl a5 il gy 050 B plo b avslie jo
Laj 5 bl oo o)l 4 o S o8 092 Jlo e (gl
bls 1B i g)lel 09,8 jo a5 Cldls (g iy azddle Job
b oanslio ;o a8 ab osmlive Loj o8, ;o azalls Jsb (p e

(f Jj“\’) Sls 6)‘%5"‘“ U@LT SR 090 r:lB) J.ll.w

caz ady) Job = RL s ails Jsb = PL wus ansls

5 ol gile ax 0 Vo lylid o Sialer S (g S
a0 Y les ;o bl g LaS plB)1 L aS ol camline Ly o8,
ol ¥ il az 0 Y los jo bl g Loy pB,1 4 o5 ile
odalive i 2led Zalaw gwyy ;0 Bl (6l pxe Dgls
o8 il az 0 YO Ll i 10 swyp 0y90 pB)l 45 a5 0l
Yo g Ve sbobos 4 o gpion Jialex Ce e
L sl Sile awglie (Y Jgo) acils of 5 colw a0
5 a8 ol plad Sidilex Dyad p bbyles blie ISl L
41;.) pé) s(.)bfsuu 4,0 Y. 9 YO Y) G.Lao C}Ja.w L5‘°L°"
—aile @08 50 ghle gime a8l AB ] ple b ainlie [0 lgw
Solosire Sl Bl Lo 4y Cond a5 559k 4 il
O P90 4y Jlgw Al 08, 5l am hleaS o8, sl
bl Ly plB)l b aslae jo a5 cuils |, Jiasles &)08 5
2 0Pl ol Qi (055 09 ylode (l3 (ol LS
Loy o, 4 a5 ol caslin ol F il a0 Ve ples Lyl )l
5o by g LaS plB)I L (gl sme S a5 cuils plass]
Lyl o bl g Loj pl,l g ol 3 il az 0 Ve sles Lyl
sy Clo b (Y Jouo) cuslas o 5 il a0 Ve ples
SIP 8l cow 4 adn e ld aS 0gd e oanlin ¥ Jgus
2l ke 03, 9 CES I8 (o) p 950 slajlens i
O Ol Gt WSl az 2 YO 5 Ve ples Lalyn
Gologae Gl ol Ko 4 Cod o5 cil 1) Lasls
5 Sl aly s )T il az e Ve Lyl ozl
aily YL LA as el BB ple 4 cand il

as Ll Gl o e W09 o gae BBl aS (g ek A

310/¥Y -


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

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.24236330.1401.9.4.7.9]

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

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

tled Bloless Cod uas Jdy pB )l (Sl slagasli (bl 45 @bl Y Jgue
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.
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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.
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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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