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Table 1. Analysis of variance (mean square) of sodium nitroprusside (SNP) pretreatment on some germination characteristics and early growth of black cumin

seedling under salinity stress
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f”‘“ o 2 532° 311 3003.6°* 1316 272.47* 38.7 0.145% 44.427 0.432% 1.044%  73.9%  550.02*
Salinity stress
B EREd lM “ o N )
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and ™ denote significant differences at 0.05, 0.01 % levels, and not significant respectively
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Figure 1. Effect of sodium nitroprusside (SNP) pretreatment on germination percentage (A) and rate (B)
of Nigella sativa under salinity stress (Means with defferent letters are significantly based on LSD test at P<0.05

level)

YAY



OVY=VAENNV - +fpgs o lod i Jlo [l s lisios g pole

wdglog g5 i e iy S

5 5 039 5 @l slepll Sz g 559 (Siailex
C@uﬂﬁw,a‘wgmuohfw)&p
(Ygog,Sen Yoo g Ver B o) dlugpg s pud
Raissi et al., ) cuslas S99 6)‘$GLxA G)L"—‘ Eyed
(Giba et al., 1998) ui ,5l,0l o0 (9l Siails>
Slogpgis mow b od jlediy @8 ol gl ¥
G955 g Ghie O wals slayleas o T op)l8
2ol ¢ lg 9 5 madkes Vgog,Ses B0 05 .08
Cas (g0, YEVN A s iol58l el (latio o)
Vgashe Voo wlugpgrs maw 9p)5 pas o
Jsb s Gisler weys 5l (ol S 4y a3Lo
pae b el b ogyed 5 09,00 jled 4 azalS
i Sl b aei 50 9 09 o0 (gn e 9 (ol
33,8 o0 azalS wd; el o (Sgeyer Jolas )
5 Bydlex als g 4 els (Fan ef al., 2013)
5 Seod S LT et 98 sladame 45 axolS 0,
coslial Ll el a5 cal Syiglerned Sis
o8l b (Farooq et al., 2009) 555 o slaais
oeolS cel dlaalos oS o o WIS clale
(Safarnejad et al, 2007) o & an el
Gops 5 pas Lald o wleg s s o8
Karami ) o, adgi g2 olS ;0 1, ,d a4y on Ften
.(and Sepehri, 2018

& i4lgar sy

Sl e o oselin \-B G 0 a5 sbles
2ol x dlagp g s made Y09 ,See B0 )15 it
e 515 Goy 59 5,3 UBY Sl b (Glaie o)
Voo e LIS 0 wlagpg i i 008 pue
O i Gy 5o 53 YOO (50l b Vg0 s
Sl e s ) (Giailer Cepe 0S92
Noaideo Voo g 00 mhaw 93 50 wlugpg s maow
L oslugngyind mow 95 poe 4 Cand ()58 A5
Srdlez e ol cely gilo cxe (g Lol B
99 52 05 6)9d 5 pae Yl o Sl ye s S
B G105 pae b wlugpg i mow jlos v
clale YL 40 893y cpl b sl o sae (5Ll
S Sopd 5 pae Lulid 50 wlugng i o
28l Gl giale

@ Nlgiee 6)9 G 1o iz anlp nals
sl ansl bl bk bwg ol oie uals
- ol Qi b g 005 PLB e ,d by ol Qi
P Gl Sple slacdled S Oje )
Sde dzed 40 g b ilgs alml alylay A b
g a8l (bl Hh ) azads; 795 Glp pY Ol
IS Siler S loe GBI Sialer e e
a>se 50 oed a4 Jeod 2l 50 e oSy
DBl S (Sl S dz o 1)l (Sialsx
Loog walys St (A5 bl cod ad e Guils
S allLil o)l ol ez 50 s G Gl
azady; Job (Sl Ce g g 2o () 5 albals
5,5 (Dadkhah, 2010) cil _isls aseils s
Sy i S38lez doyd il el wlug g s maos

= Contl

@25 umol SNP
050 pmol SNP

100 a
90
80 b
a2 70 b b
ig 60 ol od
2 & 50 d
3' =40
4% % .
@ 20 L
10
0 T T
Control 50 100
g A
Salinity stress
(mmol)

Wl ud By yo) (59w (e dl s o Ailadlow jdy Ay (Sl Cio 9 dglwg 9 e e Hlowd gy 1T IS

(ol a0 30 gy gebaw 50 LSD (903 (wlal y1 1o cixo cglas 9909 suiuds oyl
Figure 2. Effect of sodium nitroprusside (SNP) pretreatment on seed vigor index of Nigella sativa under
salinity stress (Means with defferent letters are significantly based on LSD test at P<0.05 level)
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Figure 3. Effect of salinity stress on traits of radicle length (A), radicle fresh(C) and dry (E) weight and
effect of sodium nitroprusside pretreatment on radicle length (B), radicle fresh(D) and dry (F) weight of
black cumin seedling (Means with defferent letters are significantly based on LSD test at P<0.05 level).
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Figure 4. Effect of salinity stress on traits of shoot length (A), shoot fresh(C) and dry (E) weight and effect

of sodium nitroprusside pretreatment on shoot length (B), shoot fresh(D) and dry (F) weight of black
cumin seedling (Means with defferent letters are significantly based on LSD test at P<0.05 level)
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Figure S. Effect of salinity stress (A) and sodium nitroprusside pretreatment (B) on dry weight of black
cumin seedling (Means with defferent letters are significantly based on LSD test at P<0.05 level)
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Figure 6. Effect of salinity stress on proline content of Nigella sativa seedling (Means with defferent letters
are significantly based on LSD test at P<0.05 level)
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Abstract

To evaluate the effect of sodium nitroprusside on some physiological and germination indices of
black cumin (Nigella sativa) under salinity stress, an experiment was conducted in a factorial
arrangement based on completely randomized design with three replications at research laboratory of
Agricultural Faculty, Shahid Bahonar University of Kerman. Treatments included sodium
nitroprusside at three levels (0, 50 and 100 pmol) as the first factor and three levels of salinity stress
(0, 50 and 100 mmol) as the second factor. The results showed that increasing salinity stress caused
the reduction of all traits of germination index (germination percentage and rate, seed vigor index, root
and shoot length, fresh and dry weight of root, stem and seedling and leaf relative water content),
while 100 pmol salinity level caused an increasing of 52.2% in proline content as compared to control.
Application of sodium nitroprusside increased all traits (except proline, which had no significant effect
on this trait). Seeds which were primed with 100 umol sodium nitroprusside caused an increment of
54.2, 47.7, 63.6, 20.2 % in germination rate and percentage, seed vigor index and relative water
content compared with non-treated seeds at the highest level of salinity stress, respectively. Finally,
the application of this plant growth regulator in this experiment enhanced germination indices and
relative water content of black cumin seedling.
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