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Abstract

The ginseng stem fungus gnat, Phyfosciara procera, overwintered in old stems and roots of ginseng as a larvae
from late September to early May in next year. In the late Spring they become pupa then emerged. Therefore,
the first control period has to be set between late May and early June. It is a same period of elimination of
ginseng flower stalks. Two or three times pest control might be needed per month for controlling adult of
P. procera. Otherwise, the overwintered form as larva in old stem by removal of old stems of ginseng, the
population of first generation of P. procera adults could be reduced. However, it seemed that the removal of
old stems was not necessarily correlated with the population of P. procera adults in the next generation. Three
kinds of environmental-friendly control agents that were mainly contained sophora extract, showed the highly
insecticidal activities against larva of P. procera. Among them, one agent containing sophora extract and paraffin
oil showed an ovicidal action as well as oviposition repellency.
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Table 1. List of agents tested in this study
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Group List Active ingredient Recommended dilution
agent-A Sophora extract 1,000x
Environmental friendly agent-B Sophora extract 1,000x
agricultural materials (EFAMs) agent-C Sophora extract + Neem extract + Paraffin oil 1,000x
agent-D Sophora extract + Paraffin oil + chitosan 1,000x
Insecticide agent-E Spinetoram 5%, sp” 2,000x
Fungicide agent-F copper sulfate basic 500x
Microbial pesticide agent-G Bacillus thuringiensis subsp. israelensis 10° cfu/ml

SP: Suspension Concentration
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Fig. 1. Photographs show that larva of Phytosciara procera overwintered form were found in low of old ginseng stem (A) and head

part of ginseng root (B and C).
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Fig. 2. Average number of P. procera captured per 1 yellow sticky trap (number of insect in left x-axis), weekly mean temperature
(C in left x-axis) and weekly cumulative precipitation (mm in right x-axis).
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Fig. 3. Comparison of average number of P. procera adults captured per yellow sticky trap between old stem removal and non
removal plots.
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Table 2. Mortalities of P. procera larva by 6 agents treatments
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Group Agent list Active ingredient Mortality (%)a)
agent-A Sophora extract 0.0 £ 0.0

Environmental friendly agent-B Sophora extract 100.0 = 0.0
agricultural materials (EFAMs) agent-C Sophora extract + Neem extract + Paraffin oil 100.0 = 0.0
agent-D Sophora extract + Paraffin oil + chitosan 100.0 = 0.0

Insecticide agent-E Spinetoram 5%, spY 40.0 + 20.0
Fungicide agent-F copper sulfate basic 0.0 £ 0.0
Microbial pesticide agent-G Bacillus thuringiensis subsp. israelensis 0.0 £ 0.0
Control 6.7 £ 11.5

* Mortality of 48 hr. after treatment
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Table 3. Number of laying eggs per 1 female and hatch rates after treatment of each agents

Agent Number of eggs per 1 female” Hatch rate”
Agent-E 82.0 £ 17.4b 32.2 + 32.3bc
Agent-A 20.3 + 18.0a 74.1 £ 6.4de
Agent-F 42.7 £ 45.2ab 53.9 + 3.8cd
Agent-C 41.0 £+ 41.5ab 0.0 £ 0.0a
Agent-D 17.7 £ 21.1a 8.1 + 14.1ab
Control 67.0 + 29.5ab 83.7 + 3.4e

P 0.145" 0.000"

* Values represent mean + SD. Different letters at values in rows show significant differences (One-way ANOVA, post hoc test by

Duncan). by SPSS statistics 18.0
® ™ indicate p<0.01 and NS p>0.05
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Fig. 4. Oviposition part of P. procera females according to treatments of plant stems of each agent.
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No.of flies captured in 6 sticky traps
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Fig. 5. Average number of P. procera captured in 6 sticky traps at 7 days and 14 days after treatments of each agent. Numbers

with % indicates control effects.

Table 4. Percentage of flower stalk damaged by P. procera after treatment of each control agent and treatment method (Investigation

date: The 26th of July, 2011)

Agents and treatment method

Damaged flower stalk (%)""

Agent E stalk treatment (by scissors)
Agent E foliage treatment
Agent A stalk treatment (by scissors)
Agent A foliage treatment
Agent F stalk treatment
Agent E treatment after stalk elimination
Agent A treatment after stalk elimination

Control

P

41.7 + 9.6ab
542 + 8.4b
58.4 + 16.7b
50.0 + 19.3ab
45.8 + 8.4ab
292 + 15.9a
45.9 + 21.0ab
583 + 16.7b
0.176"

*Six stalks of ginseng randomly selected per a treated plot were cut and examined whether eggs and larva of P. procera or feeding

trace were or not

" Values represent mean + SD. Different letters at values in rows show significant differences (One-way ANOVA, post hoc test
by Duncan). by SPSS statistics 18.0, NS indicate not significant NS p>0.05
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