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A: Control. B,C: The death situations of nematodes treated with Bt fementation (stiff, tail-hooked). D, E: The states of dead nematodes treated with

E. vermicola spore suspension for 3 days: the nematode epidermis are separated from the body cavity and the body cavity ruptured ( as indicated by the

arrow). F,G: The co-treated nematodes have body cavities bent and broken (as indicated by the arrow) , with a hooked tail.
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Fig.1 The morphology of B. xylophilus with different treatment under optical microscope
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0 on the abscissa means without Bt fermentation broth. 0 on the E.
vermicola spore concentration means without E. vermicola spore sus-
pension. The same below.

2 E.vermicola #1F2iZiR5 Bt KEERAIEKE 3T
B. xylophilus )R IEFET- R
Fig.2 The corrected mortality of B. xylophilus treated
with the combination of E. vermicola spore

suspension and Bt fermentation broth
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Fig.3 Over time—mortality of B. xylophilus treated with the combination of E. vermicola

suspension and Bt fermentation broth
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Study on Joint Toxicities of Esteya vermicola and Bacillus thuringiensis to
Pine Wood Nematode ( Bursaphelenchus xylophilus )

LI En-jie'? | LI Na®, WANG Qing-hua® , ZHANG Yong-an'’ ,WANG Yu-zhu’ , QU Liang-jian’
(1. Experimental Center of Forestry in North China, Chinese Academy of Forestry, Beijing 102300, China; 2. Research Institute of
Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Laboratory of Forest Protection, National Forestry and
Grassland Administration, Beijing 100091, China; 3. College of Forestry, Inner Mongolia Agricultural University,

Huhehot 010019, Inner Mongolia, China)

Abstract: [ Objective ] To explore the toxicities of Esteya vermicola in combination with Bacillus thuringiensis
(Bt) against Bursaphelenchus xylophilus. [ Method ] The joint toxicities of E. wvermicola and Bt against pine
wood nematodes was measured by the morphological changes, mortality and death rate of nematodes treated with
E. vermicola spore suspension and Bt fermentation supernatant. [ Result] The results showed that the nematodes
treated by E. vermicola spore suspension could cause leakage of body contents and shrinkage, bending and frac-
ture of body cavity. The combination of high concentration of E. wvermicola spore suspension and Bt fermentation
solution could significantly increase the mortality of nematodes, with a maximum of 100% . The combined treat-
ment of pine wood nematodes died faster, and the mortality rate would continue to rise with the extension of treat-
ment time. [ Conclusion ] Application of these two bio-control agents at the right concentrations can increase the
mortality of pine wood nematodes in a relatively short time.

Keywords : Esteya vermicola spore suspension; Bacillus thuringiensis fermentation supernatant; pine wood nema-

tode ; mortality
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