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Abstract

Seed germination is a critical stage in plant life. Salinity is one of the most important abiotic stresses in plants that makes it difficult for the
germination stage of many plants. In order to investigate the effect of priming seeds of basil (Genovese cv.) with amino acid on germination
characteristics of seeds under salinity stress, an experiment was conducted a factorial based on a completely randomized design (CRD) with four
replications in the physiology and medicinal plants laboratory of the Faculty of Dr. Shariati Technical and Vocational College of Tehran (TVU).
The Experimental treatments included levels of salinity (0, 3, 6 and 9 ds/m) and priming of seed basil with amino acid (L-cysteine) at three
concentrations of 0, 100 and 200 uM. Salinity stress had a significant and decreasing effect on all measures of traits. Priming of seeds with amino
acid had a significant effect on all investigated traits except coefficient of allometry (CA) and reduced the effects of salinity stress. Germination
percentage did not decrease significantly up to, salinity of 3 dS/m, but at 6 and 9 dS/m salinity reduced by 8 and 41%, respectively, compared with
control treatment. Amino acid increased the seed germination rate up to 100 uM at 6 dS/m of salinity, but it was not effective at 9 dS/m. Seed
priming with 200 pM amino acid had the highest length of radicle (28.2 mm), which was 19% higher than the control treatment. The length of
plumul with compared to the control treatment, was also increased by 7.6% and 13.9% in the concentration of 100 and 200 uM, respectively. As a
result of seed priming with amino acid, the seed vigor index increased by 24.3%, seedling fresh weight by 10.3%, seedling dry weight by 42.8%
and seed germination uniformity by 33% increased compared to the control treatment. The minimum effective concentration for the effect of
ammonia acid on the germination of basil seeds under salt stress was 100 uM. In general, the results showed that seed priming with two per thousand
amino acid improved the germination characteristics of basil up to a salinity of 6 ds/m.

Key words: Coefficient of allometry, Germination percentage, Germination rate, Length of plumul, Length of radicle, Seed vigor index.
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Table 1- Analysis of variance of related to the germination of basil seed under the salinity stress
and priming with amino acid

Sl Loy

Sl ple T a0 Sl e e ety db ardl. Jib
. Germination L .
Source of variance df Germination rate  Length of radicle  Length of plumule
percentage
S .
8) 5200 3 719.46%* 17.83%* 67.07%* 37.52%
Salinity
(A2) €T a
) . 2 222.39%* 1.68** 60.77** 26.27%*
Amino acid
s o X 5
i 6 216.39%* 2.26%* 14.40%* 2.35ns
(SxA)
2lesT glas
i 36 5.03 0.35 329 1.73
Experimental error
( ) Ol ks v o
T S - 247 9.37 8.18 7.69

CV (%)

.‘5Jl_\_¢'~(a.tp;.\.¢):¢§“.u).sc;;cb.~): 6}\}&#;}9%;4{ns e ok
*, **and ns represent significant at of 5% and 1% probability level and not significant, respectively.

Ol oy G5 b o e Sl T el bl g X (655 bl 51 5:800s Sl =Y s
Table 2- Mean comparison of interaction effect salinity x priming with amino acid on related to the
germination of basil

Sopl el A R Sl e
> yail o> £
oo rimsj2) ()Y_f jjg"*_ ) ()}er:;na}:i.on ) ():j) /fju') Leri;;: f);:(;:;edz m)
Salinity (ds/m) Am(fl‘l‘\’d;md percentage (%) Ge(rsnég;tggyr)ate
0 97.5:0.5 3.7540.58 21.25:2.75def
0 100 97.25+0.5a 5.59+0.51b 27.2540.95ab
200 97.75+0.5 4.79+0.48ab 28.25+2.5
0 95.75:40.9ab 5.46+0.69b 20.5+2.64efg
3 100 97.250.5 5.65+0.58b 24.25+0.95bed
200 96.75:0.5a 63120 46bc 24+0.81bed
0 90.25%1.7b 7.1120.73d 24.75+1.70bc
6 100 96+0.8a 7.09+0.78¢ 237541 70cde
200 76.5+1.1d 6.13+0.74bc 23.75+1 71cde
0 69+1.8¢ 7.90+0.46d 17.2542.06¢
9 100 89.542.4b 7.83+0.46d 20.2541.25fg
200 85.25+1.29¢c 7.600.47d 22.541.29¢-f

.JJ&&;\:@NQ}&?M);@JW\CEAFLS\;Q}»}TJLAJ{A&AJ;LA Qj?&‘)‘}‘s&)wc}h—ﬂoyﬁ)}
In each column, there is no significant difference between treatments with common letters according to Duncan test.
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Figure 1- The effect of different levels of salinity on the length of plumule of basil
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Figure 2- The effect of different levels of amino acid on the length of plumule of basil.
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Table 3- Analysis of variance of related to the germination of basil seed under the salinity stress and
priming with amino acid.

aLf 5 O) ‘s—i‘:"Q)J R g;’"}“gi —
. - T e _ g el o ST e
e @l e Seedling el . sale .
Source of variance df fresh i Seed vigor inati Cocfficient of
- Seedl{ng dry index Ger'rmnatAlon Allometry
weight weight uniformity
S »
( )f”“ 3 0.00051%* 0.00037%* 464.57%* 5070.96** 0.053%*
Salinity
(A2) T sl
] ) 2 0.00005* 0.00043** 194.82%* 481.49%* 0.010ns
Amino acid
Los i X 5
ST o 6 0.000006ns  0.00001%** 53.34%x 127.34%* 0.016ns
(SxA)
2olo3T gl
e 36 0.00001 0.0000002 5.42 9.71 0.007
Experimental error
(dezy3) Ol s 8
PR e - 10.30 7.25 6.33 12.36 11.38

C.V (%)
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*, **and ns represent significant at of 5% and 1% probability level and not significant, respectively.
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Figure 3- The effect of different levels of salinity on the seedling fresh weight of basil.
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Figure 4- The effect of different concentration of amino acid on the seedling fresh weight of basil.
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Table 4- Mean comparison of interaction effect salinity X priming with amino acid on
related to the germination of basil.

G g i) Gosh O¥ 505 ,808) 4 (05 el oS 05 o4y pa L Sl S
Salinity (ds/m) Amino acid (uM)  Seedling dry weight (g)  Seed vigor index  Germination uniformity
0 0.021+002f 37.53+2.68cd -9.18+1.02a
0 100 0.027+002¢ 44.97+1.84ab -6.96+0.85a
200 0.030+001a 46.91+2.78a -8.68+0.60a
0 0.017+001h 36.85+2.29d -11.87+2.20a
3 100 0.024+001e 42.06+0.91b -8.46+1.30a
200 0.029+002b 41.35+0.74bc -10.15+1.15a
0 0.012+001j 35.4342.88de -38.46+3.10c
6 100 0.015+002i 37.68+2.29cd -26.86+2.57b
200 0.025+001d 31.5942.77¢ -25.1243.73b
0 0.011+003k 21.20+1.85f -66.58+5.90e
9 100 0.011+001k 31.54+0.97¢ -47.1543.64d
200 0.019+002¢g 34.1143.35de -42.95+4.33cd
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In each column, there is no significant difference between treatments with common letters according to Duncan test.
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Figure 5- The effect of different levels of salinity on allometric coefficient of basil.
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