
INTRODUCTION

Moringa (Moringa oleifera) (Lam.) is one of
the most popular vegetables in South India, and
is grown in an area of 4639 ha with an annual
production of 231950 tonnes of tender fruits
(Anonymous, 2003). The moringa fruit fly, Gitona
distigma, (Meigen) a palaearctic species was
reported for the first time in India by Ragumoorthi
and Subba Rao (1997). Ragumoorthi (1996)
reported that G. distigma caused 70 per cent yield
loss and attained a major pest status in poorly
managed moringa crop. Economic injury level
(EIL) was worked out as 15 per cent of affected
fruits (Ragumoorthi et al., 1998). Farmers also
expressed that yield would be substantially
increased if cost effective and feasible IPM

modules for fruit fly were formulated. Therefore
a few cost-effective IPM modules were evaluated
to mitigate moringa fruit fly  in the present
investigation.

MATERIALS AND METHODS

Field trials were conducted to evaluate six
IPM modules (Table 1) for the management of
moringa fruit fly during kharif 2006 in a
randomized block design (RBD) with four
replications. The experiment was laid out at
Nadupatti, Dindigul district (Tamil Nadu, south
India) with moringa cv. �Nadupatti local type�.

The treatments were imposed during fruit setting
stage when the incidence of fruit fly crossed
economic threshold level (ETL).   Spraying of the
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liquid formulations was made with a knapsack
sprayer during morning hours. Ten litres of spray
fluid was used per plot of 8 x 6 m size, which had
12 trees. The dust formulation was applied using
a muslin cloth bag (15x30cm). The required
quantity of dust was taken in a bag and tied
loosely at the tip of a wooden pole (2 m). Dusting
was done in the morning hours on the soil to
have uniform coverage. For soil application of
granular insecticides, the control plots were
applied with soil to arrive at the quantity required
for broadcasting. For each treatment, 10 kg soil
was taken in a plastic tray and mixed with
calculated quantity of insecticides and
broadcasted.

Observations were recorded on total number
of fruits and number of infested fruits (with
rotting symptom and white coloured eggs in the
grooves) per tree and expressed as percentage.
Similarly, soil samples (for each sample 250g of
soil in one square feet area up to 10cm depth)
under the trees at 20 places were collected and
observed for the presence of pupae and
expressed as number per sample. Number of
adults attracted in the bait traps were observed
and expressed as numbers/ trap (Ragumoorthi,
1996). Observations on the extent of damage due
to fruit fly were recorded on 3, 5, 7 and 15 days
after applications. Collection of soil samples and
trap catches were made at weekly interval. In this
study, soil application was done from 150 DAS
to 210 DAS at monthly interval and foliar spray
was given from 165 DAS to 195 DAS at 15 days
interval. Bait traps were placed from 150 DAS and
bait materials were changed once in a week.

Statistical analysis of data was done through
ANOVA of randomized block design (RBD). The
per cent fruit damage data were subjected to
arcsine transformation. The data based on
numbers were transformed by using the formulae
x or x + 0.5. Mean values of treatments were
compared by Duncan�s multiple range test

(DMRT) (Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

The pretreatment (150 DAS) count of  fruit
damage ranged from 28.5 to 30.1 per cent.
However, after first soil application on 157 DAS,
suggestive module 1 (SM1) recorded lowest fruit
damage (16.9%). The TNAU module (TM)
(20.9%), suggestive module 3 (SM3) (22.7%),
suggestive module 2, (SM2) (23.4%) and farmers
module (FM) (27.8%) were next best modules in
registering lower fruit damage, when compared to
control (39.3%). On 165 DAS, however, in
increase in fruit damage was noticed in all
treatments (26.8 to 42.8%). Hence first foliar spray
of insecticides was imposed in the respective
plots. After first foliar spray on 168 DAS, SM1
resulted in the lowest fruit damage (16.8%)
followed by other modules viz., SM4 (20.8%), SM2
(22.4%), FM (26.8%) and TM (33.4%) which were
statistically on par with each other in their
efficacy and superior to control (48.0%). On five
days after first spray (172 DAS) also the per cent
fruit damage by fruit fly was low in SM1 (11.5%)
compared to other modules (14.9 to 21.4%). Due
to the first soil application and foliar spray of
insecticides, there was a decline in fruit damage
till 180 DAS (9.68 to 19.0%) in all the treated plots.

Second soil application of insecticides was
done at 180 DAS against fruit fly. Seven days
after second soil application, decrease in fruit
damage was noticed which ranged from 18.5 to
29.9 per cent than control in which fruit damage
was maximum (52.5%). However, fruit damage
was higher on 195 DAS (22.8 to 55.0%). Hence,
second foliar spray was imposed on 195 DAS in
respective IPM module plots. Three days (198
DAS) after second spray, per cent fruit damage
was 13.1 per cent in SM1 followed by other IPM
modules (16.7-26.2%). Five days after second
spray (202 DAS) also the per cent fruit damage
was less in SM1 (9.2%) followed by TM (12.0%)
which was significantly on par with other
modules (17.1-20.6%).
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The per cent fruit damage ranged from 8.5
to 59.4 due to third soil application of insecticides
on 210 DAS. Seven days after third soil
application, fruit damage ranged from 20.7 to 64.8
per cent including control. Due to second foliar
spray and third soil application of insecticides, a
decrease in fruit damage (21.4 to 37.3%) was
noticed up to 225 DAS.

Mean data on fruit damage after two foliar
sprays and three soil applications revealed that
the SM1 registered the lowest fruit damage of
17.6 per cent compared to other five modules (20.0
to 28.1%) and control (48.7%). The treatment,
SM1 was statistically on par with TM by
recording lesser fruit damage of 20.0 per cent.
The next best modules were SM3 (23.6%) and
SM2 (23.6%) and FM (28.1%). Similar trend was
observed in per cent reduction over control,
where highest per cent reduction of fruit damage
was in SM1 (63.81%) followed by TM (58.88%),
SM3 and SM2 (51.48%) and FM 42.22%)
modules.

Number of pupae in soil ranged from 3.4-3.5
and was not significantly different in all the plots
before imposing the treatments. After first soil
application (157 DAS), the number of pupae
significantly decreased. The minimum number of
pupae was recorded in SM1 (2.1) followed by TM
(2.5) and SM2 modules which were significantly
on par (3.9) with SM3 (3.0) and FM. However, an
increase in the population of pupae was noticed
up to 165 DAS (2.5 to 5.6). Hence, first foliar
spray and second soil application was given on
180 DAS. Seven days after second application
(187 DAS), all the IPM modules (1.4 to 3.0) were
significantly superior over untreated check (8.5).
Increase in trend on pupae, however was
observed 15 days after second soil application
(195 DAS). So second foliar spray and third soil
application were done on 210 DAS. Immediately
after third soil application and second foliar
spray, maximum reduction of pupae was observed
in SM1 (2.2), which was followed by SM2, SM3
and TM (2.5 to 3.1) modules, whereas control

registered highest number of pupae (10.5).

Mean data revealed that number of pupae
was minimum in SM1 (2.1) compared to other five
modules evaluated (2.3 to 3.5). Similarly, highest
percentage reduction over control was recorded
in SM1 (76.6%) followed by FM (61.6%), SM2
and SM3 (66.6%) and TM (74.4%) modules.

Among the four attractants (fermented
tomato, fermented brinjal, fermented grape juice
and fermented moringa pulp) used, trap
containing fermented tomato in SM1 registered
more flies (25 flies / trap / fortnight) followed by
fermented grape juice, which was placed in TM
plot (20 flies / trap / fortnight) and fermented
brinjal, placed in SM3 (13 flies / trap / fortnight)
(Table 4). Only few number of flies were attracted
(5 flies / trap / fortnight) due to fermented moringa
pulp, that was placed in SM2 plot. Among the
four attractants tested against fruit fly, fermented
tomato was most effective in attracting more
number of fruit flies per trap.

Based on the cost benefit ratio, the IPM
modules were ranked (Table 5). Suggestive
module 1 (SM1) resulted in the highest benefit
cost ratio of 3.1 compared to other modules. While
considering effectiveness and economics, TNAU
module (TM) ranked next to SM 1(2.7). The
other IPM modules in the order of economics
and efficiency were SM2 (1.6), SM3 (1.5) and
FM (1.0).

The foliar application of spinosad and
profenofos (SM1) was found to be effective in
reducing the fruit fly infestation followed by
fenthion and dichlorovos (SM2) which ultimately
increased the moringa yield. The application of
dichlorovos (0.04%) and fenthion (0.05%)
(Anjaneya Murhty, 1985) and fenthion (0.04%)
(Ragumoorthi, 1996) was effective in managing
G. distigma, because of their quick knock down
effect. The efficacy of spinosad and profenofos
against sorghum shootfly, A. soccata in sorghum
was also reported by Sharma et al., (1996). Soil
application of NSKE (2 litres / tree) and lindane
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10D (200g / tree) during 50 per cent fruit set was
found to reduce the moringa fruit fly G. distigma
incidence (Ragumoorthi, 1996). A total of four
attractants were tested to attract fruit fly on
Naduppati local. Among these, fermented tomato
@ 20 g/ trap was highly effective followed by
fermented grape juice @ 20 g/ trap. Drosophilids
are attracted more towards the fermented
products. This may be attributed to the fact that
moringa fruit flies were trapped more in fermented
tomato and grapevine. Present findings are in
conformity with those of Ragumoorthi (1996) and
Stalin Dhanaraj (2002).

Based on these findings, it can be
summarized that, among the five IPM modules
evaluated, the suggestive module 1 (SM 1)
consisting of soil application of thiamethoxam 25
WG @ 200 g a.i. ha-1 on 150, 180 and 210 days
after sowing, use of fermented tomato in a trap,
collection and destruction of fruit fly damaged
fruits at weekly interval and foliar spray of
spinosad 45 SC @ 56 g a.i. ha-1 and profenofos
50 EC @ 250 g a.i. ha-1 on 165 and 195 DAS was
found to be the best module in minimizing fruit
damage, and increasing fruit yield thus resulting
in higher returns.
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