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Table 1. Analysis of soil physical and chemical testing
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Table 2. Analysis of variance (mean square) for studied traits
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SOV 30! Plant T Umbelnumber  Umbrella Chlorophvll a Chloro  Sodiu
o DF  height ~Biologic  Lateral per plant number per Py phyllb ~ m
yield al branch umbel
‘”’f“ o 3 20553 1596~ 1868~ 34.72™ 11.70™ 0.77™ 0.68™ 0.29"
Salinity
Tk
Polyamei 4 55557 118"  1.85” 13.40 ™ 3.66 ™ 0.10m™ 017"  0.09"
ns
Sosr A
el 12 432™ 218" 0.50m 3.20° 0.84 ™ 0.16 ™ 013" 0.006
Salinity x - - - - - - - -
Polyamei
ns
s
40 8.40 0.65 0.33 1.60 1.81 0.12 0.03 0.003
Error
P
Ol s _ 11.7 114 10.5 10.8 14.3 15.5 17.4 16.5
C.V (%)
Dl pds 5 dos ) 50 Jlez| Cl‘"JbJ"@“ S 54 NS s o
#x = and ns is significant at the 5 and 1 percent probability level, respectively and non-significant
905 2390 Do 3 S)98 i Sk Al - Jguer
Table 3. Comparison mean salinity for studied traits
o s ifjb: Slday
S5 Sy ol
S’;‘; n;:; gl S a s S J sl 3 B
Plant Lateral UMbrella cChlorophylla  Soluble sugar Catalase
height  -8%ral b her per
branch
umbel
= = = = Z azss d )
205 k) (oo ) 0 S S S k) ( "»j' yj&
- cm) (& 505 (&5 5 05 “’”‘(’ o ‘f o
(mg/l) 1 1 Hmolmg
g (mgg™FW) (Mg~ FW) 1 sieint min
dals
27.86a 6.80a 9.80 a 2.46 a 13.23 bc 9.48Db
Control
1000 2740a 5.73b 10.13a 240 a 14.49 ab 9.46Db
2000 2280b 5.13c 9.60 a 2.33a 1582 a 11.82 a
3000 20.20c  4.13d 8.13Db 1.95b 11.82 ¢ 12.15a

51 o 53 O oz pedas 53 (SS15 0 503T b (6,13 tme SN 05w 2 3 S 2 o (11 (g la e

Means followed by the same letters in each column are not significantly different by Duncan test at

5% probability level.
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Table 4. Comparison mean polyameinsfor for studied traits

T L Pol . ppla)
- olyameins
ok POl Plant height ol L
Y ) o = o
St (e ile) Lateral branch
(mM) cm)
Jdald
22.33¢ 491c
Control
Putrescine 0.5 23.08 c 5.33 bc
Putrescine 1.5 24.00 bc 5.41 bc
Spermidine 0.5 25.75 ab 5.58 ab
Spermidine 1.5 27.66 a 6.00 a

g 03 SS15 05a5T L (6ol ime OO O gt 2 53 &5 2le o5 - 6l b oSS

Means followed by the same letters in each column are not significantly
different by Duncan test at 5% probability level.
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Table 5. Comparison of mean interactions of salinity and polyameinsfor studied traits

Soys S5 - b oy 5
salinity 7 A i Chity ~ Az oy
5 0 8 ) Polyameins S j PY " Sodium Chloride ; Peroxidase
(¥ 0 ko) - ’ 6y Ilb .. ¢ ¢ L Proline s dgrs S
(= Biologica %) 05 RS e 2pS ke 95 Jges ) 242> J 9P
mM) jeld] ~ Umbel - 7 (Sio5 @Sonef e (eSS
mg/h ( y 5 number  (F.05pF - e €5 A0
“xoe - (mgperg  (mgperg . (umol mg
er plant 1 1
(g plant) perp (rgsv% dry weight)  dry weight) (umol g7) proteint min)
0 396ab 13.00ab  1.06 abc 0.08¢ 0.07¢ 3.98d 0.88¢
Putrescine 0.5 3.92 ab 12.66 ab 1.09 ab 0.07e 0.07¢ 4.18d 0.94 de
L
- Putrescine 1.5 424 a 12.00 1.12 ab 0.09e 0.07¢g 4.24d 091le
Control abc
Spermidine 0.5 417 a 13.00 ab 1.12 ab 0.08 e 0.06 g 4.42d 0.97 de
Spermidine 1.5  3.96 ab 13.00 ab 1.16a 0.06 ¢ 0.05¢ 4.70d 0.93 de
0 309abc 1% 102ad 0.10€ 0.08 g 4.03d 0.93 de
. 11.66
1000 Putrescine 0.5  2.78 abc abe 0.99 a-d 0.10e 0.07¢ 4.07d 1.08 cde
Putrescine 1.5 3.62 ab 12.66 ab 1.08 ab 0.09e 0.07¢ 4.09d 1.25 cde
Spermidine 0.5 3.44abc  13.00ab 1.05 abc 0.10e 0.08¢ 4.25d 1.07 cde
Spermidine 1.5  3.77 ab 13.66 a 1.10 ab 0.09e 0.07g 4.194d 1.16 cde
0 3.35abc 11.00bc  0.77 b-e 0.32 bc 0.63d 3.86d 1.45 cde
Putrescine 0.5  2.72a-d  11.00 bc 0.70 cde 0.29¢ 0.55 de 4.32d 1.64 cd
Putrescine 1.5  2.51 bed 12.00 0.89 bcd 0.25 cd 0.36 ef 4.79 bed 1.61 cde
2000 abc
Spermidine 0.5 2.99 abc ljbis 1.04 abc 0.17 de 0.35 ef 5.41 bc 1.57 cde
Spermidine 1.5 2.94abc  13.00 ab 1.03 a-d 0.15de 0.28 fg 5.58 bc 171c
0 0.21e 6.00 e 0.44 ef 051a 140 a 4.144d 1.48 cde
3000 Putrescine 0.5 1.29 de 8.00 de 0.31f 0.42b 1.33a 5.59 bc 1.75¢c
Putrescine 1.5 1.87 cd 10.00 cd 0.67 de 0.35bc 1.20 ab 571b 2.67b
Spermidine 0.5 2.87abc  11.00 bc 0.78 b-e 0.32 bc 1.07 be 6.93 a 3.20ab
spermidine 15 292abc 'S0 096ad  029¢ 091c  721a 3602

I o530 Sl o 53 (Sl 05057 L (15 ome SIS G5 pa 53 S ke U sl s oSl
Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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Abstract

This experiment was conducted to study the improvement of biological yield and
physiological indicators of Ajwan by application of polyamines under salt stress conditions in
2018. A factorial study was conducted with a randomized complete design with two factors and
three replications. The first factor included four levels of water salinity including the control
(without salt stress) and salinities of 1000, 2000 and 3000 mg/I. The second factor included five
levels of using zero polyamine, 0.5 and 1.5 mmol/l putrescine and 0.5 and 1.5 mmol/l
spermidine. The results showed that increasing the salinity levels resulted in a reduction of the
height, the biological yield, the lateral branch and the number of umbels in the plant. The lowest
amount of chlorophyll a and b and the highest sodium and chloride content in the salt stress of
3000 mg/l was observed. Under salt stress of 2000 mg/l, the spermidine treatment as 1.5 and 0.5
mmol/l led to an increase in the proline content to the amounts of 44.56 and 40.16% as
compared with that of the control. Also, the highest peroxidase in the spermidine treatment of
1.5 and 0.5 mmol/l was observed in the amounts of 3.60 and 3.20 micromoles per minute
protein. Therefore, the polyamine compounds lead to the reduction of the salt stress effects
through improvement in the physiologic characteristics, including increase in the osmotic
adjusting compounds and the activity of antioxidant enzymes. Moreover, the polyamine
compound of spermidine has a better function than putrescine.
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