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Effects of rhamnolipid modified biochar on resistance and
nitrogen absorption of Chinese cabbage in saline soil
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Abstract: To explore the effects of rhamnolipid modified biochar on saline soil, a pot experiment of Chinese
cabbage was set up. Four different treatments of thamnolipid modified biochar (rthamnolipid volume (V) with con-
centration of 250 mg + L™" accounts for 15%, 10%, 5% and 0% ) were added to saline soil according to the propor-
tion of 1% and 2% to soil mass. The effects of rhamnolipid modified biochar on the properties of saline soil, nitro-
gen nutrient absorption, growth and enzyme activity of Chinese cabbage were studied. The results showed that com-
pared with the control, rhamnolipid modified biochar increased the content of soil organic carbon, ammonium nitro-
gen and nitrate nitrogen, but had no significant effect on soil pH. Among them, the content of organic carbon in the

treatment with rhamnolipid modified biochar was significantly increased by 55.05% ~ 142.67% compared with the
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control, and the content of ammonium nitrogen in the treatment with rhamnolipid modified biochar of 10% was sig-
nificantly increased by 156.69% compared with the control. Compared with the control, the content of nitrate nitro-
gen increased significantly by 37.94% and 41.46% in the treatment with 15% and 10% of rhamnolipid modified
biochar. The biomass and nitrogen uptake of Chinese cabbage were significantly increased. The treatment with 10%
modified ratio increased by 47.13% and 43.64% respectively compared with the treatment with biochar alone. The
activity of glutamine synthetase and peroxidase in leaves were increased, the content of soluble protein was in-
creased, and the content of malondialdehyde was reduced. The best effect was from the 10% modification ratio since
the treatment significantly increased the activities of glutamine synthetase and peroxidase by 113.64% and 30.87%
respectively compared with the control, and the soluble protein content of 10% and 5% treatment was increased by
7.59% and 37.60% respectively. The malondialdehyde content for the 10% treatment with rhamnolipid modified
biochar was significantly reduced by 80.60% compared with the control. In general, the biochar modified by rham-

nolipid improved the resistance of Chinese cabbage in saline soil and promoted its absorption of nitrogen, and the

modified ratio of 10% was the best.
Keywords: rhamnolipid modified biochar; saline
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Table 1  Basic physical and chemical properties of tested soil and tested biochar
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IJt\ pH Organic C Total N Total P Nitrate N Ammonium N Available P Total salt content C/% N/%
em
g-ke)  /(g-ke')  /(g-kg') /(mg-kg') /(mg-kg') /(mg-kg')  /(g-kg)
js::f 7.64 8.20 0.85 0.81 105.95 53.48 25.88 2.593
= 9.28 55.64 2.37 1.58 74.75  0.81
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Table 2 Preparation of modified biochar with different ratios
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Table 3  Changes of soil properties and nutrients under different treatments
WOMEA: Py it FH FRZ= A L 151 4 o A PR S AT IS A
Application amount Rhamnolipid Soil pH Organic carbon Ammonium nitrogen Nitrate nitrogen
of modified biochar/g ratio/ % o p /(g kg™ /(mg + kg™") /(mg + kg™")
15 7.84+0.04a 20.19+£2.02a 2.87+0.36¢cd 213.1x17.1a
30 10 7.80+0.17a 18.60+0.39h 4.70+£0.59a 207.4+21.4a
) 5 7.69+0.13ab 18.51+0.99b 3.21+0.40c¢ 199.1+46.7a
0 7.58+0.12b 18.57+0.61b 2.18+0.27ef 176.4+28.1ab
15 7.84+0.07a 13.66+0.79d 2.52+0.32de 191.3+£27.5a
15 10 7.70+0.18ab 15.11+£0.63¢ 4.13+0.52b 207.3+8.8a
5 7.56+0.10b 13.65+0.31d 2.98+0.37cd 179.4+28.9ab
0 7.58+0.11b 12.90+1.04d 1.95+0.24ef 172.5+£12.0ab
0 0 7.66+0.08ab 8.32+0.18e 1.72+0.22f 146.6+37.8b

T IR RING BRI R 25 A PRI 25 57 35 (P<0.05)

Note : Different lowercase letters in the same column indicate significant differences among the treatments ( P<0.05).
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Fig.1 Biomass of Chinese cabbage under different treatments
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