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Table 1) ANOVA of Borage’s traits affected by salt stress different levels

Mean of squares

. . seedling seedling radical plumule - TG [Ed

Source of df germination  seedling fresh dry dry dry radical plumule /plumule plumule
variation percentage length : - ; - length length weight length
weight weight  weight  weight ratio ratio

Salt 4 228.17" 35983™ 2385 8.13" 3.197 200"  133.877 1743  0.0319" = 4.43"
eEﬁ(’)er”me”ta' 10 9.61 29153  54.64 0.48 0.16 0.12 336 100 0.0013 0.98
CV (%) - 4.43 14.97 424 4.3 5.54 4.08 4.57 18.14 4.35 15.06
ns: non-significant ; **, significant at 1% level JARS|CE C]a.ﬂ 03 Ll pme i Gl e e NS

Gosd 6 o 0L558 5540 e sl syl Kile awlie (Y Jga

Table 2) Mean comparison of Borage’s germination parameter affected by salt stress

- —— ; seedling seedling radical plumule - Ll Ll
Salinity  germination  seedling radical plumule to to
fresh dry dry dry
Levels percentage length weight weiaht weight weiaht length length plumule plumule
(ds.m%) (%) (mm) Y g 9 g (ml) (ml) weight length
(mg) (mg) (mg) (mg) ratio ratio
0 80.00 a 88.87b 153.12 ¢ 1794 a 794a 9.92a 39.55¢ 37.14b 0.79¢c 1.08 bc
3 73.33b 111.33a  165.68¢ 16.54 b 827a 8.87 be 41.37¢c 71.89a 1.00a 0.59¢c
6 69.33 b 86.29 b 196.13 b 16.55 b 7.68a 8.86¢C 44.61a 41.22b 0.87b 1.15bc
9 70.67b 59.77¢ 211.03 a 14.80c 6.61b 8.16 ¢ 46.09 a 16.55 ¢ 0.81 bc 337a
12 56.13 ¢ 4342¢c 145.00d 13.75¢ 578 ¢c 797c 29.11d 10.88 ¢ 0.72d 2.82ab

16T ezl a3 (65l e M its S i g shb &S b Sl

Means with at least one common letter in each column, have no signification difference at 5% of probability level

o3 G5 e g 3 o 0L il Sl il 4 (F dsr
Table 3) ANOVA of Borage’s traits affected by salt stress different levels

Mean of squares

. L - variance of uniformity of ;
Source of variation df RIS Rl sepd Viggelr mean time mean time T AT
germination coefficient weight index . . content
germination germination
Salt 4 3.72%* 15.06** 10249.20** 6.52" 189159.90 ™ 179153.9*
Experimental error 10 0.60 1.86 297.09 2.25 192268.09 82497.09
CV (%) - 10.69 9.71 10.64 12.15 12.84 11.15

ns: non-significan ; **, significant at 1% levels

Table 4) Mean comparison of Borage’s germination parameter affected by salt stress

1Y Jlazl o 53 5ls pxe s Gls sxe 6 NS

Gosd U Cow 0558 il sla il ke Al (6 J s

Salinity levels (ds.m™)

mean time germination

germination coefficient

seed vigor weight index

relative water content

(day) (%)
0 567a 17.67a 25353 a 88.28d
3 7.27h 13.67 be 167.97b 90.01¢
6 6.99 ab 14.33b 164.13 b 91.55b
9 8.74¢c 11.67¢c 131.73¢ 92.98a
12 7.66 bc 13.00 be 10178 ¢ 90.50 be

0

Ll ‘/40Jk}lc]am):s)b\;‘.mg})\&\uwéff&a&;ﬁ\iJﬁé\)laf@hﬁlf
Means with at least one common letter in each column, have no signification difference at 5% of probability level
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Table 5) ANOVA of borage’s traits affected by salt and nitrogen

Mean of squares

. plant dry proline nitrogen I

Source of variation df weiaht content content reductase
9 activity

Nitrogen source 4 30191.9** 3.50** 1.64** 11.12**
Salt 4 245721.5** 3.78** 1.20** 372572.6**
NxS 16 8520.9** 0.95** 0.85** 5.36 ns
Experimental error 50 475.0 0.02 0.002 321
CV (%) - 14.63 14.06 12.84 1.37

JARSIZ CEM 05 15 o s ls pee 8 S
ns: non-significant and **: significant at 1% probability level
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Table6) Simple correlation coefficient between traits in borage

1. Number of normal seedling 1 _ 2 3 4 5 6 7 8 9 10 11

2. Number of abnormal seedling  -0.40

3. Seedling length 056" -0.14"™

4. Radical length 061" -017™ 096~

5. Plumule length 052" -0.12™ 098" 0.957

6. Plumule fresh weight 031" 0.04™ 0647 0637 064"

7. Radical fresh weight 0.49™ -0.05™ 088" 086" 089" 084"

8. Plumule dry weight (S) 0.04™ 015™ 062" 058" 0647 090" 084"

9. Radical dry weight(R) 076" -032" 039" 0557 038" 032" 047" 012™

10.Rto S 075" -037" 020® 032° 0.18™ -005™ 017" -023™ 085"

11. mean germination time -0.68" 0.05® -0.767 -0.72" -071" -0547 -0697 -0417 -0.38" 024"

12. Germination cofficient 061" -0.12® 075" 0697 069" 048" 0627 036  -025" 0.11" 055"
ns:non-significan ; *, **, significant at 5 and 1% level respectively 7Y 50 Jleal cls.w P LS S # s pas & NS

|
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Table 7) Mean comparison of Borage’s traits affected by salt stress and Nitrogen nutrition interaction

. - Salinity Plant dry weight Proline content Nitrogen content NiR activity
Nitrogen nutrition 7 1 .
. . : (dS.m™) (gr) (mg.g~ FW) (%) (uMol No2-.g
(Nitraete:Ammonium) Fw.1hY)
0 350.97 b 0.3313h 2.71ab 11487 c.f
3 484.49 a 0.4183 gh 2.58¢ 114.59 ef
N1 (0:100) 6 295.77 ¢ 0.4170 gh 1.66 g 113.87f
9 199.10 de 1.02f 2.07f 114.76 def
12 168.35 ef 0.627 g 2.18 ef 115.78 a..d
0 228.00d 0.308 h 259¢ 116.26 a
3 270.80 ¢ 0.445 gh 3.39a 11493 c..f
N2 (25:75) 6 189.03 e 125e 2.55cd 114.45 ef
9 127.81 gh 2.66 b 2.16 ef 115.45a..e
12 116.07 ghi 213¢c 2.43 cde 115.05b..e
0 143.29 fg 0.269 h 301b 115.95 abc
3 169.18 ef 0.498 gh 1629 113.87 f
N3 (50:50) 6 126.27 gh 1.62d 2.68¢c 115.28 a..e
9 101.01 hi 3.02a 2.25 cde 116.16 a
12 56.00 i 2.08¢c 1.66 g 115.45a..e
0 0.00i 0.00 h 0.00e 0.00g
. 3 0.00i 0.00 h 0.00e 0.00g
“‘5‘ 8352-33 6 0.00i 0.00h 0.00 ¢ 0.00g
: 9 0.00i 0.00 h 0.00e 0.00g
12 0.00 i 0.00 h 0.00 e 0.00g

L0 ezl o 53 (6ol e D hien S e Cg o b G sl 6 e Sl
Means with at least one common letter in each column have no signification difference at 5% of probability level.
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ABSTRACT The current study was conducted to evaluate the effects of the nitrogen on borage seed
germination under saline stress. The experiment was in a factorial based on completely randomized
design with three replications. The experimental factors were salinity stress including 0, 3, 6, 9 and 12
ds.m™ and five ratio of nitrogen source nutrition, NO;:NH,* (100:0, 75:25, 50:50, 25:75 and 0:100). The
effect of salinity and also effect of salinity and nitrogen source on growth and physiological traits
including dry weight, proline content, nitrogen and nitrate reductase activity was investigated. Increasing
salinity levels caused a significant decrease of seed germination and seedling dry weight. Nitrogen
nutrition with ratio 50% of ammonium with increasing proline in high salinity conditions, to moderate the
negative effects of stress, in contrast, by increasing the amount of ammonium than nitrate, nitrate
reductase activity and total seedling growth decreased and salinity showed more
negative effects, so that the seedling growth of 75 and 100% ammonium was  Keywords:

stopped. Amount of nitrogen in terms of more nitrate than ammonium negative o ammonium

correlation with salinity, and conversely by increasing the amount of ammonium ~ ° E'ggﬁ”“"mon
than nitrate showed a positive relationship. Applications of nitrogen source with | iie

NO® by rate of more 50% is suggesting for obtaining uppermost germination
indices.
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