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Abstract: Under the stress of biological (aphid) and abiotic factors (drought) , whether the applica-

tion of wood vinegar compound biological agents can increase crop resistance and achieve stable crop
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production is of great significance for coping with the challenges brought by future climate change to
agricultural production. In this study, drought and wood vinegar were used as treatment factors, and
the “ Glycine max-Aphis Glycines-Harmonia Axyridis” three-level nutrition system was used as the
research object, with a total of 18 treatments. Soybean biomass, root-shoot ratio, population dynamics
of A.glycines, predation of H.axyridis, developmental duration, and activities of glutathione-S-trans-
ferase (GST) and catalase (CAT) in soybean, A.glycines and H. axyridis were measured. The main
results are as follows : (1) Under mild and severe drought stress, soybean biomass (-29.6%, -66.6%)
decreased significantly, and root shoot ratio (15.2%,37.5%) increased significantly. When there were
only aphids (lack of natural enemies) , spraying wood vinegar liquid phase under mild drought stress
significantly increased the biomass of soybean in the group without wood vinegar (16.2% ). Under mild
drought, the GST activity of soybean increased significantly (117.5%) , and the GST (46.5%) and
CAT (13.3%) activities of soybean increased significantly after spraying wood vinegar. However, the
activities of GST (-78.0%), POD (-63.9%) and CAT (-81.4%) were significantly decreased under
severe drought stress. (2) The population of 4. glycines (-12.9%,-22.1%) decreased significantly
under mild and severe drought stress. Under mild drought stress and severe drought stress, the applica-
tion of wood vinegar liquid phase significantly reduced the population of soybean aphids without wood
vinegar (-16.9%, -20.0% ). The activities of GST (149.6% ) and CAT (48.3%) were significantly
increased under severe drought stress. Under mild drought stress, the activities of GST (77.8%) and
CAT (52.4%) of A. glycines sprayed with wood vinegar increased significantly. (3) Under severe
drought stress, the daily predation of H.axyridis adults decreased significantly (—16.6%), and the daily
predation of H.axyridis adults increased significantly after the application of wood vinegar (8.7%). The
developmental duration of H.axyridis larvae under mild drought and severe drought stress was signifi-
cantly longer than that under normal watering group (4.9%, 10.9% ). The developmental duration
(-4.2%,-5.3%) of H.axyridis larvae fed with wood vinegar treatment under mild drought and wood
vinegar treatment under severe drought was significantly shortened. The activities of GST (43.2%) and
CAT (156.5%) of H. axyridis were significantly increased under severe drought stress. Therefore,
drought stress will inhibit the growth and development of soybean, while spraying wood vinegar can
promote the growth and development of soybean, improve the drought resistance of soybean, and have
a positive effect on the direct control of soybean aphids and the improvement of the control effect of
natural enemies on 4.glycines.
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Fig.2 Soybean plant biomass under different treatments
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Fig. 7 Development duration of H. axyridis larvae under different treatments
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