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Effect of Treatment with Sodium
Nitroprusside on Onion Seeds
Germination and Seedling Growth
Under Normal and Salinity Conditions

Dr. Thanaa Doubbo
Teacher/ Faculty of Agriculture/ Al-Baath University

Abstract:

Nitric oxide (NO) plays a role in regulating seed germination of
many plant species under normal and salt stress conditions.
Therefore, in this research we soaked some seeds of local red
onions in different concentrations of the nitric oxide donor sodium
nitroprusside (SNP) (50, 100, 150, 200, 300, 400, 500, 600 uM),
and left seeds dry without soaking (first control) and soaked other
seeds in tap water (second control), then cultivated the seeds in
solutions of different concentrations of NaCl (50, 100, 150 mM) in
addition to tap water as a control, to determine the effect of
treatment with SNP on the indicators of seed germination
(germination percentage, germination homogeneity, germination
speed) and seedling growth characteristics (length of vegetative
growth, root length, seedling wet weight). A complete randomized
design was used for a factorial experiment and the results were
subjected to analysis of variance. The results showed that treating
seeds with SNP had no significant effect on germination indices as
well as on seedling growth characteristics in the growth medium
containing tap water. Salinity, in general, led to a significant
decrease in germination percentage and root length in the two
concentrations (100 and 150 mM) and a significant decrease in
vegetative growth length and seedling wet weight at all
concentrations. No significant differences were observed between
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the response of seeds treated with different concentrations of SNP
and the response of the two controls within the same saline
concentration, with the exception of the case of saline concentration
of 100 mM, where treatment with SNP concentrations (150, 400,
500 uM) led to significant differences in the seedling growth
characteristics. These results indicate that there may be no role for
nitric oxide in the germination of local red onion seeds and seedling
growth under normal conditions or in the resistance to salt stress, at
least within the SNP concentrations used in this study.

Key words: SNP, NaCL, nitric oxide, red onion, salt resistance.
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ol LAl go 4)lially SNP clibes gaen 45 dalall 3SI0 aen 8 Lisina
Jarioall alall S5 3aL) e Clalll el aba)) Adaadle aa cdpalall (o)l
¢7.585) A MM 50 _aldl 350 3 gt saill Jola (il s 1S,
7.45 7.354 (7.314 7.682 6.753 (7.022 6.16 6.853 6.183
1.68 ¢3.486 2.54 5.07 4.131) I MM 100 3850 & (midily o(am
S A Gala) o) WS (am 4.202 1.789 2.68 (3.473 (5.559
1.244 1.411 <1.086 <1.335 <1.616 «1.113) Y Jeas i mM 150
SNP Blalaas cpaalall el ellyy (aw 1.026 <1.116 ¢1.259 «1.208
Sh Allaall (gpadll sl Johb Alaiay duall L Jgl e ddbd)
Gsima (9 am Al bl aldl 5SSl G Al agpageall dug s
paic CulS Eya MM 100 ald G850 Als ol palall ao Lladl
e Lsina uail (UM 500 <150 <50) SNP 315 ge dsalill eyl
(MM 400 <300 <100) SNP 5815 e Axilll eyl culS GllXy ¢ cppaaLal)
Do Alabee (6 oF Jlaia) L)) @l sy dais U aalal e Lgine il

MM 100 ald) 35l gpndll saill dulua catly 38 &l SNP 38055
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A i) gall) Joha (B agiageall taag g ity Alalaall 50 :(4) Jgaad
Aagldl (e dilide clygiuay ol galal) o lally Aygpal) Aol jaa¥) Juad)

() sl el Jsha
NaCl
150 100 50 0 (mM) NP
(HM)
1.113" 4.131° 7.585° 10.052° Gila
1.616" 5.07% 6.183" 9.861° el
1.335" 2.540%" 6.853" 9.657° 50
1.086" 3.486" 6.160° 9.123° 100
1.411" 1.680" 7.022% 9.528° 150
1.244" 5.559% 6.753% 9.311° 200
1.208" 3.4731 7.682° 9.761° 300
1.259" 2.680" 7.314° 9.308° 400
1.116" 1.789" 7.354° 9.697° 500
1.026' 4.202° 7.450° 9.781° 600

= %CV .1.358 = Jelill L.S.D1% «0.679 = SNP ;<15 L.S.D1% ¢0.392= NaCl </ L.S.D1%
Pl AN (gsiue v Lygina Bgjb 35ng 22 o Agliiall GaY) Js L15.5

) i Jsh e Alalaall il -

sl o)l a4 (5) Jsandl Gawmd 50ldl 3a Jsha 3 Alelaall sl dually

Usine Gl ls aw 5.525 adlall 5ol Ge 2l 50l J3s Jsha gy (salall

cans 5.789 N iy sl s Ll degiiall sdill (e daslll 50l Has Jsh e

o Al Gl psia skl e cpalall jsia Jishl Ligies Calias o Gl

5.671 <5.359 (5.467 ¢5.56 ¢5.769) SNP (5 ibiaal) 5l dlabaal
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Oe ddide 3815 gemn sla @) o L sl e (s 5.952 ¢5.402 <5.694
O al aldl Sl Bl e el Syl sl Jsk ad () NaCl
& Lsie S5 MM 50 aldl G50 8 g )l Jola b palisny)
e Aladly SNP cdleles &S 4 clliy mM 150 5 100 el o sl
SNP  Blalaay cpaallll bl jis Jsh il Lgaladl cladl (g9l 2alil)
«1.379 2.996 2.85 3.508 3.625) mM 100 Sal A dabadl)
mM 150 Sal s (e 3.278 1.404 2.327 3.042 3.483
«1.263 <0.459 0.861 :0.971 <0.587 0.565 <1.302 <0.498)
Gl s dlaiad (s Aagiee 3508 g ol L il e (aw 0.58 <0.306
el bl aldl 585 Gaca paalilly ddbiaall SNP cBlalae (e 420Ul
eladl oA e Al Gl s il Eia MM 100 sl S5
e Gl 135 aalill (e Lgine sl (UM 500 <400 <150) SNP 315
Al 8 palall e lgien peall = Tle Wl LSy = (gl lasad Jsha )58
MM 400 5850 Als 4 i SE aldl gey (MM 500 ¢150) oS53
Jsaall danbia caaly 3 elli SNP 580 dlabedd) 68 of Jlaa) e @lld Jy

.MM 100 Al S5l
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duadl Shh cbal 3 Jgh (B agagall Sugsgih Aaleal) 5 1(5) Jgaad)
Aaglal) (e Adlida clygiaay ol galadl plally g pall Aaal) jaad)

(pas) 300 s s
NaCl
(mM)
150 100 50 0
SNP
(HM)
0.498' 3.625°%% 4.717° 5.525%° qila
1.3024 3.508 4.958% 5.789% e
0.565' 2.850%" 4.947%% 5.769% 50
0.587' 2.996%" 4.588%% 5.560%° 100
0.971' 1.379% 4.770° 5.467%° 150
0.861' 3.483% 4.845% 5.359% 200
0.459' 3.042%" 5.443°%¢ 5.671%° 300
1.263" 2.327M 5.200%* 5.694%° 400
0.306' 1.404" 5.290°« 5.402°° 500
0.580' 3.278" 5.116%* 5.952° 600

=%CV .0.976 = Jel&ll L.S.D1% ¢0.488 = SNP ;<15 L.S.D1% «0.282 = NaCl ;<131 L.S.D1%

%ol AN (s5iue i dygina (B8 29mg a2e e Agliiall a1 U5 .16.9
1Al a5l Ao Aalaal) il ¢

(6) Jsanll (8 maimse 58 LSy 5palll byl (3l (& Alalaall iy (3lahy Lad Ll
70.78 <75.18) @ & alall sl alasind yie challl Calayll )l aly i
(&= 72.34 75.74 72.77 73.68 76.28 72.56 72.5 <80.96
¢50) SNP 15 deginall yshlly olally desiiall y5alls alall joddl cpalall
058 o s e sl e (UM 600 <500 400 <300 <200 <150 <100
By 5Ll il 3l Galiadl ) dalle sbar @l 53 L Asina (sl (& ol
50 S50 8 bl o) el a8 aldl S5 sl ae pRliadY) )
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59.52 «66.14 62.82 58.88 <55.92 <59.06 57.68 <59.62) mM
«37.9 33.58 42.64 42.48) mM 100 S5l &y ((pe 61.5 <65.68
MM 150 5Sa0 s o(ge 42.26 21.92 <28.82 <37.46 51.98 <24.66
18.54 23.24 21.54 21.98 22.12 21 22.46 23.66 <20.24)
e S L sl e ditiaall SNP clelasy cpaalal)l 3 ellyy (i 19.58
Gyl ¢ s Lald) 3SI paen 35 SNP cDlalaa S 8 Ligine (aliady)
384 4 (UM 600 <500 <300) SNP Sl dlaladdl Hoddl e a5l
S90Sl Alalaall habll Calajll ()] laind dpslly .MM 50 aldl)
5SL e luly (geie (958 dag plb calsll oaldl 5S5N Gae Al 6 s peall
sl G=ids) ua MM 100 sl 5S50  (UM 500 400 <150) SNP
e Gl 13y (bl A3le (geime ISy ST L Aaill clalll Gl
sdgr bl s Jshay gpmdll saill Jsha (mlindl Jsa ilu cu €3 1 bl

S5l
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Shb bl qhll Gl B agisall tig gl Aalaall 55 :(6) Jgaad)
Aagladl e Adlide clygiuay i galal) o lally g pal) Aol jaa¥) Juad)

(&) Balll ol (3
NaCl
M
150 100 50 0 (m¥)
SNP
(HM)
20.24%® 42.48’ 59.62°9" 75.18%® cila
23.66™* 42.64" 57.68% 70.78%% cla
22.46™* 33.58%m 59.06%" 80.96° 50
21.00%® 37.90 55.929" 72.50° 100
22.12™ 24.66™® 58.88°9" 72.56™% 150
21.98™® 51.98" 62.820" 76.28% 200
21.54™ 37.46" 66.14°" 73.68% 300
23.24mnP 28.82™"P 59.52°%" 72.70°° 400
18.54% 21.92™° 65.68°°%1 75.74% 500
19.58% 42.26™ 61.50%" 72.34%0 600

= %CV .10.449 = Jel&ll L.S.D1% ¢5.224 = SNP 315 L.S.D1% ¢3.016 = NaCl 3551 L.S.D1%
%ol AN (gsiue v Lygina B jb dgng a2e o dgliiall GiaY) Jn 13,2

@ onll Jshy )l B geime aliad) ) ale S8 Aagldl
Wslls grpadll saill dsh b (gsine (lias) Vs «emM 150 5 100 oyl
8 Aagldl a6 o) (37 21 (10] ae Gilsiy 1as 381N AAS 8 550l Cula )l
Aaglall Ll OIS Cum (37] ge Gl 135 5l 4ie 2] QIS (guindll pall
ligies oS5 ol MM 50 Gmitidl 5850 8 (gpndll saill Jola ds b Lisine
s Glbay GlaY) dus (alids) ey S Gl (B 3 ok (ais
Ali¥) Jare (s e Jand s aldl algadl Al BV ) clal
@ @isen) 2all (it U dsslall (gax Cua A ALY [35] (il
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Gl e dele GLaS Jsaa ) o058 WS celall )l oy Jid sail) Jag
& Lae ([27] (ROS) Aladll (ymnsS ) £ 1530 5035 [33] copdall DA y53d) )
[38] 52088 saliaall culayyl) Lol Jagdiiy Ly yi Colagalll 5T e

b and ) Aasdahl) llesl) e ES) 8 dege Dl i) Sl
24 8 T <6 5 4] sl Gty o) Gl amdi (A oys0 lgdn ey bl
39] dasll Lty (e gl e el Sl Dlaiad adasi b oyen Gl
lalead) L6 Gae o ) S e el miln )Ll a8 13 L[43 42 41
ol bty LS sl Shsll haall ol Calidy agasall g i
UM 250 S5 syonll o o of [34] ang 28 Alabaal 505 Jasiveall 38 5
syl ol 4l Hhl byl A 8 Aygina 33 0% o) Cilels 3 3040 SNP (e
10 S0 syl 55 gin of [18] ang cn 3 -5ll) jis sk 8 dysins
5 sl il A b A 3243 @l clels 8 50 SNP e M 10 -
i) 550 58 SNP e UM 50 oS LAl 53 dually 50l) j3a sk
oaid A PM 400 eV S0 ol i ekl bl 5V Cagal

J11] by e yiina

G Al Bl o () eV Shl) galal)l Juadl jsd o o3a Ll 4
el algayl Gyl o Al Cagplall cad i) Alaiud 8 S dsies
o Al sama alaily (S5 Al Lld a0y SNP eyl 2S5l miley Alaleall
Aay) Aagliag galall diadl 4 byl Sgom ) cull sy Layy L lellea)
e iy NO elijull ausyl led Jas¥ chlue ey daaglpid @l ald)

shall 53¢d A il Cag Bl e J8Y)
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