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In order to investigate the effect of priming of seeds with on germination and
seedling indices of three ecotype of black cumin seed, a factorial experiment was
conducted in the form of a completely randomized block design in four replications
at Sari Agricultural Sciences and Natural Resources University in 2021. The
treatments of this experiment were ecotype in three levels Iranian, Indian and
Syrian and seed priming in three levels humic acid, biozinc and control (without
pretreatment). Characteristics of germination percentage and rate, germination
uniformity, root, shoot and seedling length, dry weight of root, shoot and seedling,
seedling tissue water content, seedling length vigour index and allometric
coefficient were measured. The results showed that the studied treatments and their
interaction had a significant effect on most of the measured traits. The maximum
and minimum germination percentages (93.67% and 83.33%, respectively) were
allocated to Iranian and Indian ecotypes; while the maximum germination
uniformity (256.79 hours) was obtained in the Syrian ecotype pretreated with
humic acid and the minimum germination uniformity (134.40 hours) was obtained
in both Iranian ecotype without priming and the Iranian ecotype pretreated with
biozinc. Also, the highest seedling length and seedling length vigour index were
recorded in Iranian ecotypes pretreated with humic acid (4.20 cm and 400.21),
respectively, and the lowest ones (1.42 cm and 113.01) in Syrian ecotype pretreated
with biozinc. According to the results of the peresent research, black cumin priming
with humic acid has a significant effect on some germination indices such as length
index of seed stem and seedling, allometric coefficient, dry weight of radicle, shoot
and seedling, length of radicle, shoot and seedling and germination uniformity.
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EXTENDED ABSTRACT

Introduction

Black cumin (Nigella sativa L.) is an annual plant from
the Ranunculaceae family that has a variety of uses in
traditional medicine. Many medicinal plants face the
problem of germination and seedling establishment in
field conditions, and since the germination and seedling
establishment stage is a very important stage in the life
cycle of plants, therefore, applying strategies that
improve germination and seedling establishment as well
as yield will significantly contribute to the cultivation of
medicinal plants. One of the common techniques that can
increase the percentage, rate and uniformity of seed
germination and sprouting under adverse environmental
conditions, which can increase resistance to
environmental stress in plants is seed priming. Therefore,
the present experiment was conducted to investigate the
effectiveness of suitable micronutrients for seed priming
of different black cumin cultivars on some germination
and establishment indices of this plant.

Material and Methods

In order to investigate the effect of priming of seeds with
on germination and seedling indices of three ecotype of
black cumin seed, a factorial experiment was conducted
in the form of a completely randomized block design in
four replications at Sari Agricultural Sciences and
Natural Resources University in 2021. The treatments of
this experiment were ecotype in three levels Iranian,
Indian and Syrian and seed priming in three levels humic
acid, biozinc and control (without priming).

Iranian Journal of Seed Science and Technology

Characteristics of germination percentage and rate,
germination uniformity, root, shoot and seedling length,
dry weight of root, shoot and seedling, seedling tissue
water content, seedling length vigour index and
allometric coefficient were measured.

Results and Discussion

The results showed that the studied treatments and their
interaction had a significant effect on most of the
measured traits. The maximum and minimum
germination  percentages (93.67% and 83.33%,
respectively) were allocated to Iranian and Indian
ecotypes; while the maximum germination uniformity
(256.79 hours) was obtained in the Syrian ecotype
pretreated with humic acid and the minimum germination
uniformity (134.40 hours) was obtained in both Iranian
ecotype without priming and the Iranian ecotype
pretreated with biozinc. Also, the highest seedling length
and seedling length vigour index were recorded in Iranian
ecotypes pretreated with humic acid (4.20 cm and
400.21), respectively, and the lowest ones (1.42 cm and
113.01) in Syrian ecotype pretreated with biozinc.

Conclusion

According to the results of the peresent research, black
cumin priming with humic acid has a significant effect
on some germination indices such as length index of seed
stem and seedling, allometric coefficient, dry weight of
radicle, shoot and seedling, length of radicle, shoot and
seedling and germination uniformity.

Ol ok 65 5 psle 4,2

Vol.: 14, No.: 1, Spring 2025

\Fo ¥ )L@J. Al OJLQ.«: NF .,\l>



https://doi.org/10.22092/ijsst.2024.363805.1503 Y=Y+ Sloedo N ojleds VF oy

Nt
| L e / Ol 21 3% 5368 9 pole 4 533

@ ol

S0 g5 g 6T el el
g 4 1 g ol A 9o

ISSN: 2588-4638

ey dbo

G120kw Lako Sodgs axals 4 9 (Si4lg by
S99 S0 il b 3 slowd pew @

" 6 b Tgud M 215 gm0 (Shgohoxo (F b 4ae ) 0 36

.;,tﬁt‘&,u‘@u@,»cu,L;j,,uspxmmim;cgt,jcpa.&.ﬁu“;p\))'obf‘;u.w

.;;\ﬂué,u‘@uﬁ,b@u.,éjj,ufr,mtim‘U.ot,,'C,memub;o,,f‘sob)'ougfd;;;\d;ﬁ‘5}>..g;u.r
.glﬁic‘s,ucwuﬁbcuﬁ,‘swwvya@u‘691,)'(\,1“.&_:;\;4:,9\,,'03;“55,1;\,&.\,:)wuﬁwﬂdm.\*

o Okl

o>

- ow

VRV 1Sl 5o F b
VEYN/YY 8 5550 b
VEYNAYA Lo g B0

HEET e Y3 )
REp P

(ool ol
c@ja}\}? Loy
(Sl S
oS b

N R

J’M bM’J
fa_zaefarian@yahoo.com

235 a aalE a5 il le L ) 5 S g el b Dlas iy ST (e 550
osde o8l 53 51 S5 e 53 S5 STl b B 55 by sSB S (2l T clsol
ch_»u):a:}SJ»L;ﬁbijl sl T s >l 4 VP dl_.u)géjk_.ﬂ@.:bctsjéj))\_jf
Glas Gl 09) Aals 5 &5 5 68308 ol gmba s i 53 5 Sl iy Jole 5 (o5 5 ot o S ]
Gols gme 36 el b (6,805l Dlio S| 0T flize 31 5 andllas 3550 sl jles 315 05 @ Ly
(8l polamtl a5 Sl pBl 4 (Ao pa AY/FY 5 AY/PY (5 5 a) (G5l s Ao WS didis . Ails
SIS aaS 5 oS gp sl bos Sl i G gw 035 33 (YOPIVA) il ool oS5 ik Sl )3
s A ol S b el Sl Gy Sl s st Dak Glnl 035 0> (WF/F) (el
FIY) K sen doal Lok Sl oy Sl 061 8 5 w5 sy (Jsb el 5 el b o 2t
S (VWYY 5 e ol \/FY) dg.a_)}:.: Lodd jled i Gosmw 035 5 oT Q’LJ"“;} (CERVAR 5 ool
03 2l 6 g Al b el b Sl iy Sl g Sl ol gl el At
5 sl ey, 68U 055 T b ol 5 0t b el ol el gl s

Wls Gl oSS 5 el 5 bl caraty s Usb caalS

(R0 oyl @ Sliwl o g

Zaefarian, F., Mirzaee, M.M., & Taheri, S. (2025). The response of germination and seedling vigour black cumin (Nigella
sativa L.) different ecotypes to seed priming with humic acid and zinc. Iranian Journal of Seed Science and Technology, 14
(1), 53-70. https://doi.org/10.22092/ijsst.2024.363805.1503

Iranian Journal of Seed Science and Technology

Ol ok 65 5 psle 4,2

Vol.: 14, No.: 1, Spring 2025

\Fo ¥ )l-éd. Al OJ\A.«: NF .,\l>


https://doi.org/10.22092/ijsst.2024.363805.1503
https://portal.issn.org/resource/ISSN/2588-4638
mailto:fa_zaefarian@yahoo.com
https://doi.org/10.22092/ijsst.2024.363805.1503
https://orcid.org/0000-0002-2601-8909
https://orcid.org/0009-0006-9783-4002
https://orcid.org/0009-0002-7928-0617

b 5l Sy 4 lseln Cakiee (slaes g 4l 4y 5 34l el

oF

ol 87 Gls il Bl a5 olbet SLS 5 0515 13
{(Matthews, 2008) s 4 oo (G54l 2 @b 5 55y Zol ol

Sl Jld ol ge oS LI 18 Gl (g5 5 sled iy
ol 03 S e eslin il Hdu ol bl s oST3L Y oSG sl
oS 55 glach (slakilone o35 4 Jlad 3140 51 015 on 23,
Sl esleul (Kimmelshue et al., 2019) 5 §" eslewl
(s Sl Sl ealin il U jlad iy Aile ola )
S50, 23 st 5 JB sl 313 50 5 s 5 SACES s
Chandrikaetal., 2019; Salcedo ) sl o5 S sl (55, 5LiS
oo e iy (et al,, 2020; Venkatachlam et al., 2017
1y (Goe 31 5o iy y akate 4 &35 5 o s o 2w OSG
S oS o3I s & s ol S o bl 3 Dl s (51
sl b, (Pedrini et al., 2017) s i oo plni oLlE Glagls
5 4malS Ol il A3 35 ) s sl S
Mondal & Bose, ) 4,5 s 1 5 esliiul 55 30 45 5 )l il
Sl pegde o Hles i .(2019; Nciizah et al., 2020
i 1 ol Sl cdas o a5l 1, olE Uiy 5 1l
Amirkhani et al., 2016; ) das o S 551, 25 3 A4S o
.(Kangsopa et al., 2018

3o e T glas S o8 il a3ls OLES W )
38 les 5o S (S5 dsn s pland (Kb ol
28 age JT OS5 51 S ki o ol 1) J g
Sen sl (ol 4 5 15 oslial 3,40 5l cladla
ezt Gla b (ALE SLle 4 5l oS 5 o) Bl
ol s &S s sl 5e (Trevisan et al., 2010) LT
5 S g Al Jals a5 s &Sl okians LS5 T 515
¢Ss sor Aol (Egamberdiyeva, 2005) deil e ¢S 5o dowsl
3p—big 03y 0 5 Coak S gy ST 55 Olgea
S gt Ll o4 bl 3l (Samavat & Malakuti, 2005)
(o L3l Ciliee glIE sle SuS NS o Ol 5 e
g 02 polie pla s e (AT (oS (855 G site (ol
s SRl 5 S olal le ol 548, alde
3o il gl toy BLET 5 4t 03
3] & Trevisan et al., (2010) .(Abedi & Pakniyat, 2010)

Iranian Journal of Seed Science and Technology

4o
9 2 (ol Gyl (Ll OISl 4 a5 Lojy )
i sy g5 5 S35y S 3l mssls OBLE Coeal
0,5 3l e ol (Nigella sativa L.) <lsol—w .ol
F 5 O ylas i b s 48T Col (Ranunculaceae) AT
Olez 53 (29513 DS 1 50 a5 (S lsolw 3,0
(Silmgls mle s OT 51 Glsl 3 polae dlw ja aS” ol
oS 15,8 on sl eslinul sy 0 1E Wl s 2 Slg
5080 3 ealinul shiten CUEIOT iS5 5,05 alises o6
5 Ol I slaoly 51 (S 457 63,8 on planil OT sl
(Caravaca et al., 2003) il o OT aigs a4 dss ¢ uilal

5 olaml ( 5581 laaca 5l layd jlas i anfllas
(Pedrini et al., 2017) 430 o 4z 8 3550 Hles LS
ol a5 S5l JSialy g5l OS5l
S T 5l g (Zareetal., 2011) dieus ax g0 a5 50 Lol 5 55
5 03 Sl o o amalS 1Rl S5l e e
dJ «(Cheng & Bradford, 1999) .__sL s slalS Fus;
Sl 5 Gl s e S 2, 6,5
(S s LS SIS 525 Kbt s epalE
o Ll 5 p 6 03l 038 51 (G 5 S dal g g OLLS
Of o s w2l g lEal 5 de i 5 S S
3 e g $ABL (S5 5 bk 5 DS g s Shes
Jsldze (51l &K L4 les 2w .(McDonald, 2000) <ol
Do o 5 5500 g0 (15 5 s oo 1B
Ceeslie L5 o Sl oo amee dolal Loyl 0 i 5y
Sl i e il OlE s o sla i ol s
Cle 487 Ly 0,5 ST e I8 Sl el Sobe Sy
,'is\?.«_ad_,&alo)%ﬁ\gwt@y\nﬁ%rﬂﬂﬁm
il (SG5 55 58 i led Sl e 3 005 ks 5
Soshie des o 5 s Jls o sk, Dglate m s s
o4l 0ols 5 (il Ol sl sals A Hles i
5 S0l o3 5 Gleods) s 5 oSS 0593 &G o
Jles! L (Harris et al., 1999) \__sL . 0T 5 1585

Loy S i by 4 015 o0 1y s 5,858 5 Hlad 2y

Ol ok 65 5 psle 4,2

Vol.: 14, No.: 1, Spring 2025

\Fo ¥ )L@J. Al OJLQ.«: NF .,\l>



ov

O 5 0l yie

5 sl Al p ol b 5l Hled e S5 asdls
Al 68 3o b oS oy 313 LS gl by gl s L
ol E U Bl Jb i, b B
A b led gl &y Cod 5y S by e ls 5 aalS
.(Batmani et al., 2016)

S SN 4 Ul or Sn g il gr L1
pelST 655 (e e ey s Aile (i gl ol
G olis 35Sy ade g 53 ol pl y e T
laado ) ST 5 aks; 0555 dob Sl pl o &85 50, La0
.(Abedi & Pakniyat, 2010) 5 54 o l>

5 b (O35 78 3 Ay S5 s ealgzr 35 S
Catlw 4 ¢SS Ol 55 0T Jdwl J5 5 ol el
St (o 5 e i) 1 88 T (glasl
23S ey S ey o Sl 5T 05T Jlb ¢ b IS
Sl 535 58 s ATP b 5 003 50 (Sl oyl 5 5l L
.(Jamal et al., 2010)

2 038 5l i r slaaze 3l (S Sl a5 b
ol bl 55 Ao lbdy 5 5d () Lt 51 g 45T el oy
olie men 5 0,8 o 15 03jail e o s (slaasalS
oo T ) cdiide o3 5m 1y olS asee Lol 5 (gda
rlin O emn oS olie (6518 S0 (s shie 4 Sl
ot Sy Slselu Calises pU5)1 Ao Hlad i

A ol ol ol 5 G54 s la e la

b w9y 9 .519.0
ple 5 $500LiS pske oty ot le5T 55 bl ta g,
AleT ol slasles (28 8 il VF e Jla s (5l acb
3SRl G st dils ol os g A A Sl s )le
Aald 5 S 5 0Sin o sl s s 53 s Sl Sy
Ol A sils sl 3 ol 3 50 P, Glass i 050)
S A s 3 Soka s adsl st & U 4 DS
Olghasl 0355 5| Sl 0355 5550 ) g 5 Ol slin (sl ) 5287
33 6B 5 et Sl am ks ol sled 48T i o3l

Ol (b i 5 55 )5LiST i) saT 5 Dk S 50 a5 50

Iranian Journal of Seed Science and Technology

L s glacdle ab uly 4 Sosr OLS 5 s S
uo\w\éch_ﬂ,&w,:,; Oledily cads y O ol 3
S sed Lol L g5 o 3 50 55 4 ol Jamd 131 sl
-«\5@ g’“ E L) J_..pL'& Qg)'\_m.:\)'—\') Il “—
)QW@:RSJRJ)\)@UJJJﬁyéu\ﬁDJ
Da|Vand et al, ) JJ‘J\?GA e\:f 4.&1) )\:::-‘ )J wLﬁ QLAJ )J
Sheslial &8 ws 318 wlselw 59, (slanillan 5 .(2018
313 515 50 o 1y ol K550 555 40 Sl Kn o
(Terzi etal., 2010) w5 Sliv ol 5 <30 5
Qb S8l 53 (ZN) G5y e ool b 28 1SS
&uéjjjw;WJ)@‘@A_&iJu)ﬂ‘ﬁ‘
J‘A'QJJ""LJJ““)'\’WS‘&.‘JA'\*‘)@#mw‘fLJ
51 .(Yadegari, 2013) 558 o axadlo diy 2058l Eol (59,
S b Ol r e ol sla 28 S
¢S 65, (Marschner, 1995) 5 S o )Lal Jw glaclis
O el jrg &S plze SIb (o LS 350 (e
)J.J)‘J &|&QY}_M6JJ°J€)C‘T&?§MJJG;L:>
oo 510lS (bl 5 ST ke Clab (glaai 51 6k
313 L Cewy s IS5 Shas 5 by AS srian ( ad (w52
Solmwdled 53 cags EE e (Zulfiqar et al., 2020)
ST 02 55 5 s p F s Sloden S e plin i 5T
Rehman et al., 2018a; ) JS o i) 05,8 5, Slae
asdllas -ooeas .(Rehman et al., 2018b; Ullah et al., 2020
oS 313 0L i p 085 93 el 550 4 p slad i I SL
S35 (5, W s (gl Hles Joll) (63,8 sl les 5
A3 0 4y Oty o (S S s Sl
3 ey s 55 3 gl ol 3 amalS sl 5l
.,\_.4)>a~ )Yb cbmuu\:_w)é‘jr)yubjg:).b}s;_&lf
@jd\ﬁ@ﬂ&b)u\-—ﬂ)béﬁick_w))c).:\.fu.;}s\.;‘}?
(Akhgari & Kaviani, 2019) s 5 |5 sae Lo y> T gl o
a0 las i 48 W5 ST gLl f Farzaneh et al. (2021)
R I O NP TS RUA E IS v EP IRV SRS

233 g gr apalS 6 05y I O sla s L

Ol o 65 5 psle 4,2

Vol.: 14, No.: 1, Spring 2025

\F'F )l@.: A a)w L\F J.L>



b 5l Sy 4 lseln Cakiee (slaes g 4l 4y 5 34l el

OA

Al e il e

S Sl eas)ler Sa) S Soaler eoss OLL o
(215 sk o lE YO sl 2 1 o b GlaaalS
S Sl eslinl bl bl iy, Job 5 S|
St 1 e B (3515 LBl 5 ar ety $S 05
A} RGNV "Jfgs:j\—‘” a3 V0 (slos 53 05T 5o b gas O
(Ya-jing et al., 2009) L (s ;S ol (el

Soslimal b 38l oy 5 58l (5K Siino
4l pl 53 (Soltani et al., 2001) A anl>s GErmin asl ,
o Ml (il IS 5 o el
(Sl e ) Ol ol 3 1S5 3 (e G5l
S0k S (o 2b 0953 i) Sl eslial b e 5 (o
iy BT G3aler Ao y3 s gy Ve &S Sl b olls
0Lt Do U D10 &) e 40 5 5 0 Lale) ol o3 5 o0 dlons
& Oy Obo 3 wSe Jslas Dip (G541 s b yun .5 55 o0 0313
Jols o el 5K s el el Loy O
Sl Ao )38 4 Gialer ST Ao s V3l Odewy Ol
FS sde Ol Sl ol ldde a4 a9 (Dgo-Dio) g4l
Sl i sl Gl (Glejen) 5155 sl
shay Job jesls Olis uoees (Soltani et al., 2001)
¢S s IT o 5 ((Abdual-baki & Anderson, 1973)
(Tsonev, 1998) 45alS 5L T (sl gmee 5 (Hussain, 1989)

LS Mlz-.e J.’.) Ja;b) )\ oslarw! L _/.:a

A Job pali=
(il b S0t iy J3b S0La) X S3ail o Aoy

oy &S 05y Sk

¢S e JT > =
el il oS 055 SO

ealS 5055 epalS oot 039)
X

_ _ (
palS (Bl T sl g (TWC) =

walE 505,
Laosls gleT 4 o cods 3L sla S5 5,031l 51
L bosls ke amslie 5 SAS (5,LT i3l 5 Sl eslisul b

54 el i > ey Jlazsl elaws 5 LSD O a1 ) oslazal

L o 5 EXCRl Laee 53 Ul 505

Iranian Journal of Seed Science and Technology

sles us § g Shags cpl @l OF e Jlw s OlulS
Lol (5l s 5T s S5 A 5 SCngen sl ol
PRUSTYA PV Ev JC P P I IVAL JO-NVP
N Jsloun (55 5ol 5l jalaS 0S5 W 5 S5
s A J}La.a;f;

25 38 55 s celw oSG by il T gl s
e b oBT 555153 45 AR l3T Les 3 5 5la )
Y bl bl sk ST oS5 g 5 ST s
ESn gcbons] (g g 1Y) S 5 e b o (S5 o
IS o) st Yo Jbie OT o V4 ¢S5 b
s Slplisraesy o slil (G (:Jf b G55 ddlae SO
o 15 53 5T e 5 Tl 5l ey b T (g 5
ok oy a OLS 5 e 358 5 Sty S LY
JLH-)JJjJ\{g;.oLwrzsg_&.lfju,ﬁ,.\igf&ﬁ&lfuq-
Bl (g5, paslow ) ki 4 glagm 3yl gU 00 LSS
3 3 eals I ke T Ll s b e ety Sl
5o VF b s s ey Lugby B S DL IS L
VoY sl L (O ) s lw =X630 Jus) 5 5lueys 09y
ol ples plaS Wbosls 51 3 (i /55,) o sades 4 3
Sty 5 Ceiome 435 Oy 0 sla a5 Slallae s
w55 B3 )5S oMis 3 wlsolw 3581 g 4y (Lo
Soledi o935 Jsb 5 (Mohammadpour & Nabipour, 2011)
A (a2l 550) ooled 5T 5 (o35 555) ooleds s
ok Gl S Ao (g 0354l o gdsslaS
a5y o 53 agy glos S I ST Sl
Koy e ps (b dledyl Lol 55 g 5 G54l sk
530 33) SLb lajsy 53 esjail s o sl s il
22k Sao ol i edalin (ol G54l pie ol
Slon Grmman A5 4 8 s S5aile 0lej OLL Sl
2510 5 e oo Yool & amraly ) g 5 (G54

Job (54l oy Jold (o, 85l 5,50 Sli oo
S 0 iy y Kt O el Jgb ity
a sk e Ls camalS $Sis 05 ol U b car bl

SIS 5 4l Dol OT (sl gmn 6 2 dT s s 0y

Ol ok 65 5 psle 4,2

Vol.: 14, No.: 1, Spring 2025

\Fo ¥ )Léd. Al c)Lm.:'ﬂ NF .,\l>



04

O 5 0l yie

03 cdd a b Gl ples g 6l yls gme DI L (U ys
S5 S 5 (Sy w035 S (S5 sme OVl 48T L
4) ke 4uaS 5 aiden ¢ Sial g S M Lddal 5o bl
Ll S i 5 a0 pli) 51y (AFISY 5 AY/PA i 5
B o ol ek 035 Sl i (oS0l alis ol

(Y Jsu) Sl azils w‘}gﬁ.&

o 9 b
5034 @;J.ua@ot_‘:sw;g,b 25 1 Jol s
T 03 38l S M 58l o od sl i
2 LOT blize 31l coiils (gyls gme 30 do s &S5 Jlazs|
2B ary L0 Jsds) 1S ls a8 e Sliw

AY/PV) G54l Ao s o i 0355 o3l T S0k dn i

Sl pali o led i 5008 SIS uibols 4 e ) o
Table 1- Analysis of variance of the effect of ecotype and priming on germination index

e [T Sl Ao Sl Sl S e e Sl S
Sl [ELIBAR ST i i i i i i i A
Germination Germination Germination Germination
S.0vV d.f . -
percentage max rate uniformity
i 33911 206:50™ 0-00003™" 1561-57™
Ecotype (E)
Lod &
= 35678 30156 0:00009™* 275542™
Priming (P)
Lol i X 03 5
ST 4 511m 570m 000001 11987-42"
ExP
2l T gl
o 27 27.04 2.34 0.0000006 3.11
Error
( ) Ol ks s b
Y T e 5.92 173 10.45 0.98

CV (%)

n.s, ** non-significant, significance at 5% probability level.

Mt S g el U ol Hlad i o G4l
(Y Jgder) sl Hlad (i Ogds dala b (g5l sme
%g@\,)bﬁma;&gjté@mﬁuﬂ
slaalllzs 5 Scott (1998) .(Maguire, 1962) 4L o 5
2 bz OLaLS 5l s slat i i S 5 S 518
e 35l5n 03 5wty BB OWLE s Sl e
35 S3hl g S e Al il ol 5y G4l 53 Ll
Do ey 310 87 AEL s (pl s L5 oo 0l e S 5k
Slasles )3 azmatyy o5 50 ol e S0 OBl
oS Csls Hlebl Gorim (2014) 5 5b oo 0dd Hlas i
23 S8 L Al o (IS b w5 Hled iy
Cabed L3I opl 53 5355 oo e o Oab 5o b 4 Lo
Wﬁ\ugé)}bg.ﬁ\{uﬁowwt}ﬂbjk;ﬁﬂf
VO (Hdo sl i slse +,00) adls JS7 51 500 Hlad Jay 5l

S5l i b w28 el o80T sl ds s

Iranian Journal of Seed Science and Technology

.MQ@M))@JW‘CE.»)J6)133»;5)\:@”(.&;%)34{:“&»:'&4”5

sy C};jl s oo odal e ) Jgda j3 aS ) shilas

sy Dlio  LOT e il 15 5 0357 Sled oy
il o 53 b 5o Sj8lsr (51550 5 G581
35 0T 51 (S ks gl 5 ikl inn Ao y3 &
S0 e Al o e e A 035 a8 3 S
Sl e i Qs &S Sl plen s 53 o 4S5k 4t
035 53 53 S SCn pd el L Hle s L (6l e
O 9 5 Ll i o Golosre Dl sl 5 (6
o g e Sl A e 5 SBls 3 g sl
B IS (A I R - I IS PRSP WS P o
Aoy s S Sl OT 51 S Matthews (2002)
335 by BB L by e ol ey diles S50l
e o OB s odias i 3l ge 3 gy Ay 0 i
Slasles 3 S5l dwys JalS ( Siaile s U

ﬁ‘b}@jd‘ﬁ“})&{ﬁ‘)ﬂ@au)wu;ﬁ

Ol o 65 5 psle 4,2

Vol.: 14, No.: 1, Spring 2025

\VFo¥ )l«{ A a)w NF Jl>



b 5l Sy 4 lseln Cakiee (slaes g 4l 4y 5 34l el 2

Aas o Al |y 58l S il als S B EWEREY-E j\,:ofr@.wg);\{)t«;&ﬁs&éb-)amﬁf@

Sl SN 5 S5l o ss sl sl S 50355 o5l ST S0le lglie =Y U
Table 2- Mean comparisons of simple effects of ecotype and priming on
germination perecentage and maximum germination
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Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Figure 1- The effect of ecotype and priming on germination rate (A) and germination uniformity (B)
Means in each column were compared at 5% level of probability according to LSD
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Table 3- Analysis of variance of ecotype and priming effect on day to germination
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Table 4- Mean comparisons of interaction effect of ecotype and priming on day to germination
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* Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Table 5- Analysis of variance of ecotype and priming effect on some seedling characteristics
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**_significance at 5% probability level.
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Table 6- Mean comparisons of interaction effect of ecotype and priming on some seedling characteristics
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* Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Table 7- Analysis of variance of the ecotype and priming effect on some seedling characteristics
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Table 8- Mean comparisons interaction effect of ecotype and priming on some seedling characteristics
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* Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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Table 9- Analysis of variance of the ecotype and priming effect on germination index
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**_significance at 5% probability level.
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Table 10- Mean comparisons interaction effect of ecotype and priming on germination index
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Means in each column followed by similar letter (s) are not significantly different at 5% probability levels using LSD test.
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