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Treatments 0 mM NaCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 22.833+0.577 b 19.667+1.756 cd 17.167+0.289 ef 14+0.866 gh 10.833+0.764 i
10 mM Asc 25.667+£1.155 a 21.167+1.258 be 18+1.5 de 15.833+£1.258 fg 13.667+1.155 h
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Treatments 0 mM NacCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 14.167+2.021.a 12.5+2.784 a 8.167+1.528 be 5.5+1.803 be 4.833+£2.255¢
10 mM Asc 14.3334£2.082 a 14£1 a 8.5£1.5b 7.167+1.258 be 5.5+1.803 be
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Treatments 0 mM NaCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NacCl

0 mM Asc 171.667+35.501 b 143+19.079 be 132.667+18.61bc 128.667+32.72bc 74.1+£16.499 d

10 mM Asc 215.433426.56 a 169.267+8.084bc 140.433+14.48bc 130+14.178 be 126.467+25.01 ¢
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Treatments 0 mM NaCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 21.867+2.686 a 17+£2.536 abc 14.867+2.779 be 12.667+0.945 ¢ 6.7£1.5d
10 mM Asc 22.24+5.671 a 19.4+4.592 ab 14.933+1.124 be 14.033+1.115 be 12.267+1.193 ¢
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Treatments 0 mM NaCl 25 mM NaCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 0.969+0.0129 b 0.815+0.0373 ¢ 0.585+0.0276 ¢ 0.463+0.0191 g 0.286+0.0219 h
10 mM Asc 1.034+0.023 a 0.858+0.041 ¢ 0.735+0.0146 d 0.539+0.0258 f 0.457+£0.027 g

alselow eL;S/ (mg.g tFW) tS/JgJ:b J.:.é})SJ‘.ﬁ.dﬁ&ﬁ)}gmi .x,....ur;_.\....xuls S ui;srhﬁ}‘-'\ Jgd

Treatments 0 mM NaCl 25 mM NaCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 0.781+0.039 a 0.391+0.058 be 0.332+0.025d 0.307+0.028 def 0.26+0.019 f
10 mM Asc 0.787+0.031 a 0.397+0.024 b 0.342+0.011 cd 0.317+0.006 de 0.266+0.031 ef
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Treatments 0 mM NaCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NaCl
0 mM Asc 1.75+0.026 b 1.205+0.022 ¢ 0.917+£0.023 ¢ 0.77+0.034 g 0.546+0.038 h
10 mM Asc 1.821+0.046 a 1.254+0.030 ¢ 1.087+0.02 d 0. 856+0.03 f 0.725+0.007 g
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Treatments 0 mM NaCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NaCl
0 mM Asc 0.15+0.016.a 0.141+0.015 ab 0.131+0.014 ab 0.107+0.003 cd 0.103+0.006 d
10 mM Asc 0.152+0.01a 0.147+0.008 a 0.136+0.009 ab 0. 124+0.006 bc 0.105+0.017 cd

S 5 (MGGIDW) (gl o o1l Jsbome (5akd sy St 55l ol 3 bt 1S (5558 S o1 14 Jsir

&lselew
Treatments 0 mM NaCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NaCl
0 mM Asc 74.167+£2.754 ¢ 96.667+6.807 be 118.667£14.05 b 152+14.552 a 165.167+£22.99 a

10 mM Asc 75.167+5.299 ¢ 07.167+£9.005 b 148.5+12.619 a 156.833+£23.19 a 173.667+11.02 a
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Lol olE 55 (MY.GIDW) sy Jslons (sladd s Sy oSl doml 5 ey IS (5558 S0 p S -V0 g

Treatments 0 mM NaCl 25 mM NacCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 86.5+£5.679 124+4.093 e 133.333+£7.371d 167.167+2.843 be 180+3.123 a
10 mM Asc 86.667+4.805 131.333+7.112 de 161.833+6.048 ¢ 172.5+3.041 ab 180.167+£3.329 a

&lselow eL;f 43 (mg.g tFW) Y €|.U| R J‘Aﬁsﬁ&ﬁ)ﬁai J?.J‘grg‘..\m.kg‘}ls S5 di.Sr.aj A= Jsd>

Treatments 0 mM NaCl 25 mM NaCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 161.5+£18.993 a 100.833+10.77 be 73.667+5.532 de 48+6.062 fg 33.333+11.027 g
10 mM Asc 163.833+£19.26 a 108.333+6.506 b 82.833+6.807 cd 61.333%7.784 ef 36.833+£9.777 g

el olE 55 (MY.GIFW) adyy S50 5100 2 Sty g5l dentl G2 sy JS (5555 S5 0 S1-VY J g

Treatments 0 mM NaCl 25 mM NaCl 50 mM NacCl 75 mM NacCl 100 mM NacCl
0 mM Asc 81.833+4.253 a 71£6 b 49 5+£5.075 ¢ 44.167+£5.485 ¢ 42.167+1.607 ¢
10 mM Asc 82.667+8.505 a 78.833+8.021 ab 70.167+6.110 b 47.333+£5.204 ¢ 43+2.784 ¢
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Abstract

In this study, the sodium chloride and ascorbic acid interaction on growth parameters,
photosynthetic pigments (chlorophylls a, b and (a+b), carotenoids), amount of soluble sugar and
total protein in Nigella sativa L. were investigated in greenhouse condition. This experiment
was conducted in randomized design based on three replications. Plants were exposed to
different concentrations of sodium chloride (0, 25, 50, 75 and 100 mM) and ascorbic acid (0 and
10 mM). In plants only exposed to sodium chloride, with the increase of sodium chloride
concentration growth parameters, photosynthetic pigments and protein amount decreased
compared to control samples while, amount of soluble sugar increased. In plants exposed to
sodium chloride and ascorbic acid, growth parameters, photosynthetic pigments, amount of
soluble sugars and total protein were higher compared to plants only exposed to sodium
chloride. The result showed that spray of ascorbic acid (as an antioxidant) caused resistance
against salt stress and decreased side effects of sodium chloride in Nigella sativa L.

Key words: Ascorbic acid, protein, photosynthetic pigments, Nigella sativa L., salinity,
soluble.



