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Table 3. Analysis of variance for duration and priming on biochemical traits of tomato seedlings

Mean SQUAres cle o Sile

NN ; -
S.0.Valpss g e Ja ks ol slasST, o051 Peroxidase oo JS o595 by Jid S W
df Chlorophyll ) . . . . .
content enzyme Proline Total nitrogen ~ Potassium Phosphorus  Calcium  Sodium
Priming Sl 4 419.68%* 29516996 ** 9856.46%* 0.342%* 73.47%* 0.192%* 0.80%*  53.47**
Duration  ljoas 2 2.64" 4178867** 543.97™ 0.003" 8.54%* 0.005" 0.26* 1.49%*
Sl x oy )
. . 8 7.94% 2420265%* 292.61™ 0.001" 0.94"s 0.001m™ 0.10m™ 0.49*
Priming x Duration
Error U 30 2.58 328510 228.67 0.004 0.57 0.002 0.05 0.20
CV% (0)3) Ol s ey 3.11 8.80 16.69 2.36 10.45 10.19 16.73 9.68

%

WSl 5yl dre pas g o 0 ) w0 0 mhw )0 (5 le Fre cdimslis oS S 4 NS

, ** and ns respectively indicate a significant level of 5%, 1% and no significant.

Fpazss clas lao (S Smln Sl 0Sle anslis . Jgux

Table 4. Comparison of the effect of priming on some traits of tomato transplant

Sl ZQMMLMHMMH”_M:M (035 039 5T Jyes5es) Ol 5 i womﬂmﬂa wwoMHoEm el
Priming time (Proline pM/g fresh weight) Total nitrogen (%) %) %) Calcium (%)

Control  sals 2.55° 56.27¢ 2.37¢ 3.42¢ 0.28¢ 0.87¢

SA 2mg/l 2.8% 86.42° 2.7° 8.59° 0.53° 1.512

SA 2.5mg/l 2.97* 97.15° 2.79° 9.36° 0.62° 1.56*

SA 3mg/l 2.992 142.80° 2.89° 9.812 0.65* 1.552

Distilled water ks 2.53° 70.18¢ 2.74% 4.98c 0.54° 1.25°

L5, 02 LD e jo (gl cme ST aiw po 0 S i B> sl sl Sl

Means followed by the same letter(s) in each column are not significantly different at the 5% level
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Table 4. Comparison of the effect of priming on some traits of tomato transplant

- OHlon IS 059 )
_ il oley peSile QA Ly Jad oS
Sl I Oy ok T o 0
Priminﬂ Mean (038 039 _f; JesrSee) nifr?)taén Potassium Phosphorus  Calcium
& germination time (Proline K M/g o g (%) (%0) (%)
fresh weight) (%)
Control 2.55b 56.27°¢ 2.374 3.424 0.28¢ 0.87¢
ontro
SA 2mg/l 2.8 86.42° 2.7° 8.59b 0.53> 1.51*
SA 2.5mg/l 2.972 97.15° 2.79> 9.36° 0.62° 1.56*
SA 3mg/l 2.992 142.80* 2.892 9.812 0.65* 1.55%
shais Of
Distilled 2.53b 70.18° 2.74b¢ 4.98¢ 0.54> 1.250
water

Ll e L0 mhaw jo (gle se BB eiw 1o 0 S iie By > gl slo 1 Sl
Means followed by the same letter(s) in each column are not significantly different at the 5% level
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Table 5. Comparison of the effect of priming and different duration on some traits of tomato transplant
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Means followed by the same letter(s) in each column are not significantly different at the 5% level
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Introduction: Seed germination is a complex and dynamic stage of plant growth, and seed priming is a
technique by which the seeds obtain germination potential physiologically and biochemically before being
placed on growth media and facing the ecological conditions of the environment. Seed priming increases yield
and antioxidant enzymes in plants by increasing germination and seed vigor and as a result, increases
percentage of germination. Several studies have investigated the effect of seed priming with organic materials
including salicylic acid on improving seed germination in various plant species. Research results have shown
that salicylic acid can be used as a growth regulator to increase the germination of plants. Tomato, with
scientific name of Lycopersicon esculentum (Mill), belongs to the Solanaceae family and is widely adapted to
different climatic and soil conditions. The aim of this study was to evaluate the effect of different concentrations
of Salicylic acid on seed germination and some factors of morphophysiologic and biochemical traits of tomato
seedlings.

Materials and methods: This research was conducted as factorial in a completely randomized design,
including priming treatment in 3 time frames (12, 18 and 24 hours) with three replications. Priming treatments
consisted of salicylic acid (2, 2.5 and 3 mg/l) and distilled water. The measured traits were germination
parameters including percentage, time, rate, and uniformity of germination and morphological traits including
transplant height, crown diameter, root length, leaf number, and leaf area, shoot and root fresh and dry weight
and biochemical traits including chlorophyll, peroxidase enzyme, proline, total nitrogen, potassium, calcium,
phosphorus, and sodium.

Results: The favorable effect of salicylic acid was obtained at the concentration of 3 mg/l on mean
germination time compared to the distilled water. The positive effect of salicylic acid was observed on
transplant height and leaf area (at the concentration of 3 mg/1 at 18 and 24 hours’ time frame), shoot and root
fresh and dry weight (at 24 hours) compared to the control. Immersion in distilled water for a period of 12 and
24 hours resulted in the highest root length, while salicylic acid treatment reduced root length significantly.
The highest transplant height (14.3 cm), leaf number (34), chlorophyll index (59), peroxidase enzyme (10873
unit/g.min’"), total nitrogen (2.89%), potassium (9.81%), and proline content (14.80 uM/g fresh weight) were
observed in 24 hours treatment with concentration of 3 mg /1 salicylic acid.

Conclusion: According to the results of this study, salicylic acid at certain concentration improves seeds
germination of tomato plants through the regulation of physiologic and biochemical processes. It seems that
salicylic acid led to increase in plant growth and improvement of seed germination and morphophysiological
parameters of the tomato via affecting cell growth and division. Seed priming with salicylic acid at the
concentration of 3 mg/l and in longer time frames had positive effect on most traits, whereas the results for
each trait were different in relation to priming time.
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Highlights:
1-Priming of tomato seed in distilled water for 18 hours reduces the time of seed germination.
2-Salicylic acid can be used as an appropriate pretreatment for producing seedlings with better quantitative
and qualitative characteristics by affecting the morpho-physiologic and biochemical properties of tomato
seedlings.
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