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ABSTRACT

Recently use of biochar and hydrochar have been considered as a suitable method for improving soil fertility, fixing
soil pollutant and store carbon inside the soil. In this study the effect of different soil improvers at 5 levels including
biochar at 1 and 2% w/w, hydrochar at 1 and 2% w/w and no soil improver and also salicylic acid at 3 levels (0, 200
and 400 mg™) were applied on marigold plants. This experiment was a factorial based on complitly randomized
design. Results showed that biochar and hydrochar at 2% w/w level increased flower life at 39 and 36%, respectively,
but decreased ion leakage 22 and 21%, and also malondialdehyde at 36 and 29%, respectively compared to control
treatment. Salicylic acid at 200 mg™ concentration increased flower life at 21% and decreased ion leakage and
malondialdehyde by 19% compared to control treatment. Highest ratios of shoot dry weight, root dry weight, total
chlorophyll content, peroxidase and ascorbate peroxidase enzyme activity were obtained by application of biochar or
hydrochar at 2% w/w and salicylic acid at 200 mg™. These results indicated the positive role of soil improvers.
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Table 1. Results of variance analysis effect of soil improver sources and salicylic acid on some morphological
parameters of marigold.

Mean of squares

Source of variation df Shoot dry weight Root dry weight Flower diameter Flower life
Salicylic acid (SA) 2 33707 1037 500.48" 13.537
Soil improver sources (SO) 4 2521 12.70" 517.89" 9.29™
SAx SO 8 1.28" 0.53" 24.13" 0.10™
Error 30 0.49 0.14 9.65 0.61
C.V. (%) - 14.24 18.12 7.95 12.20

o Dgldl 05 g do )0 ) 9 O mhaw [0 Io g Dgldl oS5 Ay s g ek

*, ** ns: Significantly difference at the 5 and 1 of probability level\, and non-significantly difference, respectively.
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Figure 1. Mean comparison interaction effect of soil improver sources and salicylic acid on shoot dry weight of
marigold.
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Figure 2. Mean comparison interaction effect of soil improver sources and salicylic acid on root dry weight of
marigold.
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Figure 4. a) Mean comparison effect of soil improver sources on flower life of marigold, b) Mean comparison effect
of salicylic acid on flower life of marigold.
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Table 2. Results of variance analysis effect of soil improver sources and salicylic acid on some physiological and
biochemical parameters of marigold.

Mean of squares

Source of variation df Ion Total Malon Protein Peroxidase Ascorbate peroxidase
leakage chlorophyll  dialdehyde activity activity
Salicylic acid (SA) 2 174.647 1.18™ 499 .45™ 239.817 26.24" 212.197
Soil improver sources (SO) 4 301.17" 2117 320.09™ 160.11°" 28.96" 163.60™
SAx SO 8 2.66™ 0.10” 747 20.43" 0.58" 10.04™
Error 30 36.99 0.03 32.70 11.12 0.27 2.87
C.V.(%) - 14.67 12.82 14.07 16.77 12.43 14.34

DS sre Dolas 99 5 do 0 ) g B e )0 lo gixe Dgld oS 3 4y s g e e

*, %% ns: Significantly difference at the 5 and 1% of probability level, and non-significantly difference, respectively.
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Figure 5. a) Mean comparison effect of soil improver sources on ion leakage of leaf of marigold, b. Mean comparison
effect of salicylic acid on ion leakage of leaf of marigold.



0% VE) 5l F 8 Les OF 5,90 ol SLEL psle

Total chlorophyll (mg/g FW)

Control

& Hydrochar 1% w/w
B Hydrochar 2% w/w
HE Biochar 1% w/w

B Biochar 2% w/w

& Control

400

Soil improver sources x salicylic acid (mg/L)
S i S U5 b3S i 2 Sl ol 5 S 0aiiS 3ol lie blite 1 uSls aglie £ S5

Figure 6. Mean comparison interaction effect of soil improver sources and salicylic acid on leaf total chlorophyll
content of marigold.
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Figure 7. a) Mean comparison effect of soil improver sources on malondialdehyde of leaf of marigold, b) Mean
comparison effect of salicylic acid on malondialdehyde of leaf of marigold.
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Figure 8. Mean comparison interaction effect of soil improver sources and salicylic acid on leaf protein of marigold.
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Figure 9. Mean comparison interaction effect of soil improver sources and salicylic acid on leaf peroxidase enzyme
activity of marigold.
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Figure 10. Mean comparison interaction effect of soil improver sources and salicylic acid on leaf ascorbate
peroxidase enzyme activity of marigold.
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