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Development of Zoophthora anhuiensis induced epizootic in Myzus

persicae colonies and an analytical model to describe its trend
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Abstract:In an attempt to evaluate the impact of initial inocula and host density on the development of the
epizootic of the green peach aphid, Myzus persicae (Sulzer), caused by the entomophthoraceous fungus,
Zoophthora anhuiensis (1.i) Humber, 6-aptera colonies were initiated with each including different number
of inoculated and uninoculated apterous adults (ratios: 0: 6, 1:5, 2:4,3:3,4:2,5:1,and6:0)
and then were allowed freely for reproduction,fungal infection and mycosis dissemination at the optimal
regime of 15C and 100% RH. High levels of epizootic occurred in the colonies initiated with =50%
apterae inoculated. The density of living aphids (apterae and their offspring) in the colonies never
exceeded 50 aphids per 90 cm? during a 22-day period of observation, and was 93% ~100% lower than 656
aphids per 90 cm? in the control (0 : 6). In the colonies initiated with fewer apterae inoculated (1 : 5 and 2
: 4), the aphid density decreased by 46 % ~68% (356 and 207 aphids per 90 cm?) compared to that in the
control though the epizootic was insufficient to suppress the increase of aphid colonies. The development
of fungal epizootic in each of the colonies was well described using a modified Gompertz model (+*=0.97),

which is usually used for modeling plant epidemic. The initial proportion of apterae inoculated in the
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colonies was highly correlated to R (+*=0. 89) and K (+*=0. 90), the apparent infection rate and the
capacity of epizootic estimated from fitting the model. This indicates that fungal inocula and host density
are highly important for the development of M. persicae epizootic induced by Z. anhuiensis.
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Fig. 2 (A)The cumulative mortality in M. persicae colonies,started from 6 apterous adults including
individuals inoculated with Z. anhuiensis and uninoculated at different ratios (symbol:observed values;
lines : fitted values from Compertz model). (B) The regression of the parametes K and R from fitting of
Gompertz model against the arcsine-transformed ration of Z. anhuiensis-inoculated apterae in the colony
1 Gompertz
Table 1  Estimates of parameters from fitting the infection-caused cumulative mortality of M. persicae
colonies to Gompertz model
Ratio of ( + )
inoculated Estimates of parameters (mean+SE)
apterae over
uninoculated K + SE B £+ SE R+ SE F test r?
1:5 0.224 + 0.019 5.475 4+ 1.121 0.1714 0.028 284.4 0. 9861
24 0.338 + 0.026 5.416 4= 1. 440 0.195 + 0.037 180. 8 0.9784
33 0.601 + 0.021 6.490 4+ 0.962 0.212 £+ 0.019 788. 3 0. 9950
42 0.706 + 0.046 6.471 4+ 2.341 0.241 + 0.050 133.7 0.9709
5+l 0.888 + 0.012 7.547 4+ 0. 644 0.255 + 0.011 2970.0 0. 9987
6:0 1. 000 4 0. 000 9.336 = 1.045 0.273 £+ 0.012 2839. 6 0.9968
3.1
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