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Abstract

A study on the biology and efficiency as a biological control agent of
Hemiptarsenus varicornis (Girault) (Hymenoptera: Eulophidae) was conducted from

November 1999 to February 2002.

In laboratory studies, H. varicornis was reared using vegetable leafminer,
Lirflomyza sativae on yard long bean as the insect host. Life cycle from egg to adult of H.
varicornis was 7.20 & 0.49 days (egg 0.50 £ 0.00, larva (3 instars) 2.62 + 0.22 and
pupa 4.20 T 0.49 days) (n=64). The female wasp perforated the leaf tissue with its
ovipositor and laid eggs near a leafminer larva that she had paralysed previously by
stinging. After hatching, the parasitoid larva attached itself externally to the leafminer
larva and consumed the host body contents. Pupal formation took place beside the
remains of the host in the gallery hollowed out by the leafminer larva. Once the adult had
formed, it emerged from the cocoon and pierced the epidermis of the leaf. Male and
female were 1.18 & 0.30 and 1.40 & 0.27 mm in length respectively, and average
longevity was 17.10 & 7.89 and 28.30 * 5.31 days respectively. Mating occured at
anytime within 24 hours after emergence but was more common in daylight hours. The
female parasitoids produced a total of 206.00 X 79.32 adult offspring on average and
the highest rate, 13.10 & 9.83 adults, occurred on the third day (n=10). Through the
average female wasp’s lifetime, 126.80 & 28.89 leafminer larvae were fed on. The

highest rate of host feeding, 8.00 £ 1.56 larvae, occurred on day twelve. Host feeding

by the female wasp was highest on the first instar leafminer, on which an average of

6.80 £ 1.26 adults/day were fed. Host feeding on the second and third instar larva
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leafminers were not significantly different (P>0.01). The highest number of progeny,
4,00 * 0.84 adults/day, was produced when the third instar 'Iarvae of leafminer were
offered to the female wasp. On the second instar, the female parasitoid produced 2.60
T 0.51 adults/day. The parasitoid did not lay eggs when the first instar host was offered
(P<0.01). When 10, 20,30 and 40 leafminer larvae/box (7X10X5 cm) were offered to a
female wasp, the highest number of progeny, average 6.07 = 1.10 adults, was found in
the 30 leafminer larvae/box (n=15) (P<0.01). When the pupae were kept in a controlled
growth chamber at 10, 15 0C and laboratory temperature 23-37 0C for 5, 10 and 15 days
in order to delay adult emergence, the pupal stage was longest when they were kept at
10 c'C for 15 days (100 % emerged as adults).

The efficiency of H. varicornis in controlling leafminer when 30 leafminer
larvae/box/day were offered to a female wasp within 3 days was studied under
laboratory conditions. The parasitoid showed the highest efficiency on day three
followed by days two and one, with average of 76.78, 56.59 and 40.25 % parasitization
respectively.

In a net house, the efficiency of H. varicornis (0, 40 and 100 pairs/net house) to
control leafminer larvae on two different host plants, yard long bean and cucumber,
within 1 and 3 days was studied. On each host plant, four days after the release of 200-
300 adults L. sativae /net house, parasitoid 0, 40 and 100 pairs/net house were
released. The efficiency in controlling leafminer on yard long bean was higher than on
cucumber. Three days after they were released, parasitoids at 100 pairs/net house gave
the highest efficiency of control result. After releasing parasitoids at 100 pairs/net house
for 1 and 3 days. 5.70 = 4.51 leafminer larvae/leaf (12.88 %) and 30.25 * 12.86
leafminer larvae/leaf (65.92 %) were killed on yard long bean. On cucumber 3.35 & 3.28
leafminer larvae/leaf (21.96 %) and 13.40 & 5.46 leafminer larvae/leaf (88.71 %) were
killed, respectively.

The efficiency of H. varicornis was also studied in an 800 m° yard long bean

field. Three thousand pairs of H. varicornis were released to control leafminer Liriomyza



spp. The highest number of parasitized leafminer larvae, 6.40 + 751 leafminer
larvae/leaf (38.30 %), was found on the third day after the pérasitoids were released.
There were no leafminers parasitized by H. varicornis in the control field where no

parasitoid were released.



