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Effects of Synergistic Effect of Nitrogen Fertilizer and Wood
Vinegar on Growth and Development of Sweet Potato

CHEN Wei, WANG Weining

(College of Environmental Science and Engineering, Liaoning Technical University, Fuxin 123000, China )

Abstract: In order to provide technical support for the reduction and efficiency increase of chemical fertilizers in sweet
potato cultivation and achieve high yield and high efficiency of sweet potato, in this study, field experiments were carried out
with Liaoshu 28 sweet potato as the test material. The foliar spray of 0.1%, 0.2%, 0.3%, and 0.4% of wood vinegar was first
applied to the foliar surface and compared with the control group without foliar wood vinegar to find out the optimal wood vinegar
concentration. Under the optimal wood vinegar conditions, four nitrogen fertilizer application concentrations(0.5%, 1.0%,
1.5%, and 2.0%) at 5 ml per plant were set up, and the foliar nitrogen fertilizer spraying alone was used as the control(CK) to
investigate the growth and development, and the yield indexes of sweet potato in the field, and the influence of the synergistic
effect of nitrogen fertilizer and wood vinegar on the growth and development of sweet potato were analyzed. The results showed
that the optimal concentration of nitrogen fertilizer treatment was 1.5% and the optimal concentration of wood vinegar treatment
was 0.3% under single fertilization. When single application of 0.3% of wood vinegar was applied, the fresh weight of stems and
leaves, the number of potatoes per plant and the yield of fresh potatoes were higher than those of CK, and were significantly
increased by 27.89%, 41.17% and 37.11% respectively compared with CK. When foliar spray of 0.3% of wood vinegar and
1.5% of nitrogen fertilizer at 5 ml per plant, the growth, development, and yield of sweet potato in the field were significantly
higher than those of the control. Among them, the vine length, stem diameter and fresh weight of stems and leaves per plant
were significantly increased by 22.98%, 25.6% , and 45.26 % compared with CK, respectively. The yield of fresh potato and dry
potato was significantly increased by 41.05% and 26.38% respectively compared with CK. In summary, after sweet potato
planting, foliar spraying of 0.3% of wood vinegar and 1.5% of nitrogen fertilizer every 21 days for a total of 5 times could achieve
a better fertilization effect.
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Fig.1 Comparison of vine length, stem diameter, and fresh weight of stems and leaves per plant of
sweet potato under different concentrations of wood vinegar treatments
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Fig.2 Comparison of leaf area index and chlorophyll content of sweet potato under different
concentrations of wood vinegar treatments
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Fig.3 Comparison of soluble sugar and starch content of sweet potato under different
concentrations of wood vinegar treatments
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Fig.4 Comparison of sweet potato yield under different concentrations of wood vinegar treatments
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Fig.5 Comparison of vine length, stem diameter, and fresh weight of stems and leaves per plant of
sweet potato under mixture treatments of nitrogen fertilizer and wood vinegar
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Fig.6 Comparison of leaf area index and chlorophyll content of sweet potato under mixture
treatments of nitrogen fertilizer and wood vinegar
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