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Figure 1. Comparing the relative growth rate between the treated tomato samples. Tomato samples treated
with the 100, 300 and 500 ppm concentrations of salicylic acid and the alcoholic and aquatic extracts of the
Bipod nettle weed extracts, distinctly. The relative growth rate was assessed on the basis of the milligram of the

produced dry mass during the 3 (a), 6 (b), 9 (c) and 14 (d) days after treatment in relation to the primary dry
mass of the leaf. Not treated plant just received the water used as the negative controls in each assay. Letters on

the histogram indicated to the significant level (p<0.01.)
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Figure 2. Comparing the chlorophyll a content in tomato leaves treated with the alcoholic and aquatic of Bipod nettle
weed extracts. Tomato samples treated with the 100, 300 and 500 ppm concentrations of the salicylic acid and alcoholic
and aquatic extracts of the Bipod nettle weed extracts, distinctly. Data expressed as the milligram of chlorophyll a over

the fresh weight unit during the 3 (a), 6 (b), 9 (c) and 14 (d) days after treatment for each sample. Plants just received

water used as the negative controls, beside other treatments in each assay. Letters on the histogram indicated to the

significant level (p<0.01.)
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Figure 3. Comparing the chlorophyll b content in tomato leaves treated with the alcoholic and
aquatic of Bipod nettle weed extracts. Tomato samples treated with the 100, 300 and 500 ppm
concentrations of the salicylic acid and the alcoholic and aquatic extracts of the Bipod nettle
weed extracts, distinctly. Data expressed as the milligram of chlorophyll b over the fresh weight
unit during the 3 (a), 6 (b), 9 (c) and 14 (d) days after treatment for each sample. Plants just
relieved the water used as the negative controls in each assay. Letters on the histogram indicated
to the significant level (p<0.01.)
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Figure 4. Comparing the amount of total phenol in tomato leaves treated with the alcoholic and
aquatic of Bipod nettle weed extracts. Tomato samples treated with the 100, 300 and 500 ppm
concentrations of the salicylic acid and alcoholic and aquatic extracts of the Bipod nettle weed extracts,
distinctly. Data expressed as the milligram of the available total phenol over the fresh weight of the treated
tomato leaf during the 3 (a), 6 (b), 9 (c) and 14 (d) days after treatment for each sample. Plants just
received the water used as the negative controls in each assay. Letters on the histogram indicated to the
significant level (p<0.01.)
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Figure 5: valuating the peroxidase (POX) specific activity in tomato leaves treated with the
alcoholic and aquatic of Bipod nettle weed extracts. Tomato samples treated with the 100, 300
and 500 ppm concentrations of the salicylic acid and the alcoholic and aquatic extracts of the
Bipod nettle weed extracts, distinctly. Data evaluated by the level of the POX enzyme unit over

the microgram of the total protein of treated tomato leaf during the 3 (a), 6 (b), 9 (c) and 14 (d)
days after treatment. Plants just received the water
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Figure 6. Evaluating the Polyphenoloxidase (PPO) specific activity in tomato leaves treated with the alcoholic and
aquatic of Bipod nettle weed extracts. Tomato samples treated with the 100, 300 and 500 ppm concentrations of the
salicylic acid and the alcoholic and aquatic extracts of the Bipod nettle weed extracts, distinctly. Data evaluated by the
level of the PPO enzyme unit over the microgram of the total protein of treated tomato leaf during the 3 (a), 6 (b), 9 (c)
and 14 (d) days after treatment. Plants just received the water used as the negative controls in each assay. Letters on
the histogram indicated to the significant level (p<0.01) . (P<0.01)
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Figure 7. Semi-quantitative RT-PCR (RT-sqPCR) for the transcript level analysis of the SIHK4-
Cytokinin inducer gene in Tomato samples treated with the, 300 and 500 ppm concentrations of
aquatic and alcoholic extracts of the Bipod nettle weed extracts, 14 days after treatment. (a)
Electrophoresis analysis of the 18SrRNA and SIH4-Cytokenin inducer gene amplicons after 25



VRO /NN Jles VY ola o) ojleds FO 0,50 (60,15 (owlid ey (sole dnlilad

cycles of PCR. Amplified products for SIHK4-Cytokinin inducer and 18SrRNA genes are 200
and 461 bp in size, respectively. Numbers indicate to the different concentrations of the treated
nettle extracts for 18SrRNA (1 to 5) and SIH4-Cytokinin inducer (6 to 10) genes as follow: 1 and
6: negative control in which cDNA from tomato sample treated with just water used as template
for PCR; 2 and 7: tomato samples treated with the 300ppm concentration of aquatic nettle
extract; 3 and 8: tomato samples treated with the 500ppm concentration of aquatic nettle
extract; 4 and 9: tomato samples treated with the 500ppm concentration of ethanolic nettle
extract spermidine; 5 and 10: tomato samples treated with the 300ppm concentration of
ethanolic nettle extract. M: 100 bp DNA ladder (SinaClon Inc, Iran). The levels of SIH4-
Cytokenin inducer messenger RNA accumulation compared with that of the housekeeping gene
18SrRNA. (b) Assessment by RT-sqPCR of SIHK4-Cytokinin inducer gene transcript levels in
leaf tissue of tomato plants treated with the water as control and different concentrations of
aquatic and ethanolic nettle extracts. Control: negative control. Each histogram represents the
mean +SD (standard deviation) and values obtained from the relative densitometry analysis by
Image J software for three independent RT-sqPCR reactions which given as an arbitrary value
of 1. Relative band intensities were normalized to the 18srRNA band intensity. Letters on the

.(histogram indicated to the significant level (p<0.01
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Abstract

In this research, the effects of bipod nettle aquatic and alcoholic extracts on the growth and some biochemical

parameters of the tomato plant, Superchef cultivar, were investigated under the greenhouse condition. For this purpose,
aquatic and alcoholic extracts are prepared from dried stems and leaves of the nettle weed plant. Tomato seedlings
were treated by direct injection of the extracts into the soil rhizosphere medium at the defined concentrations of 100,300
and 500 ppm. The growth and some biochemical parameters in treated tomato plants were assessed 3, 6, 9, and 14 days
after treatment. The expression level of the SIHK4-Cytokinin inducer gene was also evaluated 14 days after the
treatment using RT-sgPCR assay. Results showed that aquatic and alcoholic extracts of the nettle plants at the
concentration of 500ppm significantly increased the relative growth rate, chlorophyll a and b concentrations, total
phenol content, the specific activities of peroxidase (POX) and polyphenol oxidase (PPO) as well as the expression
level of SIHK4-Cytokinin inducer gene in treated tomato plants. The results of this study can be used as an applicable

method to improve the growth of the tomato plant under greenhouse condition.
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