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Abstract

Introduction: Recently the addition of cheap and available organic compounds to soils has attracted the attention of
many researchers. Mineral salts are an important plant stress factor, having adverse impacts on urban trees and road
verges where salts are used for de-icing.

Material and methods: Here we investigated the effects of biochar 0, 5, 10 g/pot (0, 5, 10 ton/ns) and wood vinegar
0, 2 .and 4 ml/pot (0, 2000 and 4000 L/na) to mitigate salt-induced stress (0.4, 2.1 and 4.2 dS m™?), simulating road salt
additions in a factorial glasshouse experiment in the university of Mohaghegh Ardbili.

Results and discussion: Results showed that increasing slat stress reduced flower number, flower size, flowering
period and total phenolic compound and leaf relative water content, whereas electrolytic leakage and total phenolic
compound were increased. Wood vinegar reduced electrolyte leakage in comparison to biochar and control, increased
relative water content, flower number and stem diameter, but wood vinegar did not affect flowering period and flower
size. Plants treated with biochar showed an increase in all vegetative traits and relative water content, while there was
a significant decline in electrolyte leakage. The highest plant dry weight was recorded in plants treated with 10 g/pot
of biochar under 0.4dS m™ Under severe salt stress (4.2 dS m™1) the highest dry weight was recorded in plants treated
with biochar and 4 ml/pot of wood vinegar. Leaf chlorophyll content and chlorophyll stability index (RSI1) under both
normal and salt stress condition in biochar-treated plant were significantly higher than control plant. Increasing salt
level significantly increased enzyme activity of peroxidase and ascorbate peroxidase. Under low stress conditions
treatment did not affect enzyme activity, while under high salinity stress conditions biochar and wood vinegar reduced
enzyme activity.

Conclusions: results of present experiment showed that biochar and wood vinegar are able to mitigate salt stress in
marigold pants. It seems these compounds alleviate salt stress by optimizing plant water relations and soil conditions.
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Table 2. Analysis of variance of the effects of organic compounds (OC) e.g. biochar and wood vinegar on
morphological and physiological traits in marigold plant

Chlorophyll

SOV of Flgwer Flower Flow_ering Chlorophyll stability D_ry Electrolyte WC Total ASCOIjbate Peroxidase
size number period content index weight leakage phenol  peroxidase
Salinity 2 6.9** 6.8** 1837** 10.5** 25985** 278** 49.3** 8967**  10.29** 81** 8.8**
Organic
compound 4 7.6* 2.8%* 40** 2.25%* 1334** 15.5%* 8.47** 176%*  0.41** 1.4%* 0.37**
(0C)
Salinity*
oc 8 1.4ns 0.2ns 4.9ns 6.8* 434%* 3.4* 2.6ns 14.8ns  0.07ns 0.6** 0.16**
Error 60 22 0.21 8 0.29 135.9 15 1.2 41 0.08 0.13 0.042
CVv 7.8 17.7 6.6 11.27 9 24.7 10 23 13 23

wes o olas ) ae o ) 50 Jleisl mhaw jo s gie (g0 gire pas oS 5 4 %

# NS

ns, (*) and (**) non-significant and significant at p<0.05 and p<0.01, respectively
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Table 1. The interaction effect of Biochar (BC)and wood vinegar(WV) with salt level on some traits of marigold

plant
Ii\a;letl Treatments Dry weight CSlI Chiorophyll Ascorbate peroxidage activity -Pc?roxmase
(9/pot) (%) (Mg/gFW) (mg/ gFw min) Activity _(mg/ gFw

min)

Ctrl 15¢ 129bc 4.8bcd 1.3d 0.5ef

BC 5g/pot 16.9b 139bc 5.2bcd 1.25d 0.45ef

Or/:ll_dls BC 10g/pot 18.7a 154a 6.6a 1.22d 0.33f
WV2ml/pot 17b 166a 5.3bc 1.6d 0.42¢f
WV4ml/pot 17.9ab 157a 5.33bc 1.27d 0.31f

Ctrl 12.6de 97d 4.7 bed 2.7c 0.81d

BC 5g/pot 13de 127bc 4.75 bed 2.5¢c 0.72de

2r/§_dlS BC 10g/pot 13.6¢cd 129bc 5.1 bed 2.63c 0.79de
WV2ml/pot 13.7cd 117c 4.9 bed 2.73c 0.78de
WV4ml/pot 13.8cd 124.5bc 4.3 cde 2.76C 0. 78de

Ctrl 8.5h 76ef 3.1de 5.3a 2.1a

BC 5g/pot 11/6ef 92de 4f 4.4b 1.3c

4r/j_dls BC 10g/pot 11.9ef 94d 4.7hcd 4.2b 1.3c
WV2ml/pot 9gh 75f 4.5ef 5.4a 1.8b
WV4ml/pot 10fg 86def 4de 5.43a 1.67b

*BC= Biochar, WV= Wood vinegar
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Table 3. The effect of Biochar (BC)and wood vinegar (WV) and salt level on some traits of marigold plant

. Electrolyte Total phenol ; Stem ;
Salinity P : Flower  Flower size ; Flowering
Leakage RWC (%) (mg/galic Diameter :

level (%) acid /L) number (mm) (mm) period(days)
0/4 dS m—1 13.6b 78.1a 0.65c 9.45a 51.5a 23.5a 51.4a
2/1 dS m—1 14.7b 55.8b 1.19b 5.85b 45.3b 20.4b 41b
4/2 dS m—1 36.6a 40.4c 1.93a 3.74c 39c 13.2c 34c

Treatments

Ctrl 27a 53c 1.44a 4d 42.3c 18b 40.6b
BC 5g/pot 25a 57bc 1.2abc 5.9bc 46ab 19.3a 42b
BC 10g/pot 20a 62.2a 1c 9.9a 48.5a 19.3a 453
WV2ml/pot 16bc 58.2ab 1.4ab 6.9bc 44hc 19a 41.6b
WV4ml/pot 9.8¢c 60ab 1.2c 6.95b 46.4bc 19.2a 42b

*BC= Biochar, WV= wood vinegar
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