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Biological control of bruchid Callosobruchus maculatus (F.) in
blackgram

R.P. Soundararajan?’, N. Chitra, S. Geetha and J. Poorani”

ABSTRACT

Pulse beetleCallosobruchus maculatus (F.) (Bruchidae: Coleoptera) is a major pest of stored blackgram,
greengram, cowpea and other pulse grains. Nnatural incidence of bruchid pabéas#oiais sp. (Pteromalidae:
Hymenoptera) have been recorded in the stored blackgram seeds and also at field level. 500 blackgram seec
were released with 2 pairs of fresh bruchid adults inferifit sets (Ao E) with three replication$wo pairs of

freshly emeged adult parasitoids were released at 5, 10, 15 and 20 diyB)After bruchid inoculatioi set

of control (E) was maintained with no parasitoid releAsgong the treatments, parasitoid released‘bartl

10" day had more adult parasitoid emergence (9.0 and 11.0) in the first generation and bruchid adult emergence
was low (3.0 and 2.0) in the treatments. The parasitoid and bruchids were allowed up to four generations in the
same set of seeds. The adult parasitoid emergence was the highest in second generation and in subseque
generation the emgence of parasitoid and bruchid was the le&fier second generation the seeds were
totally damaged in the control. The mass culturing techniques of the parasitoid and the feasibility for large scale
release to control bruchids to be studied in future.

K ey wor ds: Callosobruchus maculatus, Dinarmus sp., emergence, field incidence, parasitoid

INTRODUCTION biological studies of the parasitoid on the bruchids in

Pulse beetlgCallosobruchus spp. causes a potential loss in blackgram.

legume by feeding on the protein content of the grain andyATERIALSAND METHODS
their damage ranges from 12-30 per cent in developin
countries (edeke, 1985;40, 1994). Field infestation of

pulse crops byCallosobruchus sp. appears to be very

common (Raina, 1970; Mohan and Subbarao, 2000)
Infestation ofC.maculatus starts in the field and continues
in storage (Messina, 1984). This field infestation thoug
occurs at a very low level, acts as a potential source o
initiation of population buildup during post-harvest period
in stores causing heavy losses (Khavilkar and Dalvi, 1984)
Gujar andyadav (1978) recorded 55 to 60 per cent loss in

gBla(:kgram crop is raised throughout the year in the National
Pulses Research Centfemil NaduAgricultural University
Vamban, Pudukottai for seed production and research trials.
Incidence ofC. maculatus and their parasitoid were observed
hduring May 2009 to February 2011. The harvested seeds of
Plackgram were periodically sampled and stored for a period
of 45 days for the emergence of bruchids and their parasitoids.
Samples of 250 gm seeds were collected in unprotected plots
only in five different places in the field and stored for further

seed weight and 45.50 to 66.30 per cent loss in protein Ccmte.s&bservations. The parasitoid collected in the blackgram seeds
due to the damage by the pulse weevil. Three to six monti{'ere identified at National BureauAdriculturally Important

later the initial infestation 90 per cent of the bean becomeénseCt Pests (ICAR), Bangalore.

infested and the weight loss ranges between 30 to 60 pefhe pulse beetl€.maculatuswas continuously mass cultured
cent (Caswell, 1981). The control@fmaculatusby chemical  in the laboratory on blackgram seeds. Five hundred blackgram
means or by radiation is not very appropriate for resourceseeds (varVBN 3) were taken in a plastic container and
poor farmers. Few attempts have been made on biologicaleleased with 2 pairs of fresh bruchid ad@ltsnaculatusin 5
control of the stored product pests in particular to bruchidsdifferent sets (as treatments frékio E) in three replications.

in India. The freshly emerged parasitoiinarmus sp. from blackgram
seeds in the storage laboratory were used for the experiments.
Two pairs of adult parasitoid were released in the containers
of A, B, C, D on %, 10"15"and 20' day respectivelyThe

In the present studgttempts have been made to know about
the occurrence of bruchid parasit@itharmus sp. and some
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. L bruchid larva is important for the larval-pupal parasitoid. Early
treatment E served as control without any parasitoid releas

Th b d for the devel r;eaage larva of bruchid might be favourable for the development
e treatment set up was observed for the development a parasitoid. In the same treatment, the emergence of bruchid

emergence of adult paraS|t0|pI as well as the bruchids. Thgdults were low as it indicated the immature stage of bruchids
experiment set up was continuously monitored upto four, o c1eq by the parasitoids. In the control where there was
generations. The seed damage in each trea’gment W%, parasitoid released, the adult bruchid emergence was
calculated after four generations and expressed in per ce aximum (Bble 1)llloba and Umoetok (2007) concluded that
§eed damagéhe data on the Iab.oratory studies was analyse here was a two-phased relationship betweasalis and
in Completely Randomized Design. C. maculatus. The first is from the 6-18 DAO (day after
RESULTSAND DI SCUSSION inpcglation) when mortality o€.maculatus was high gnd

this time corresponds to the larval stag€ ofiacul atus while
Fieldincidenceof bruchid parasitoid from 21-30 DAO the pests had reached adult stage hence
The blackgram seeds harvested at different period during thevere no more susceptible to the larvophagous parasitoid. In
year 2009-2011 were monitored for the emergence ofthe present study also the parasitoid releasé ané 10
parasitoids under storage conditions. The parasitoioday was highly susceptible to bruchids and more adult
emergence was noticed in the blackgram seeds harvestgurasitoids emerged from the treatments.

during NovembeDecember 2009 and January 2010 and alsothe experiment was allowed upto fourth generation of bruchid
during the subsequent year (3 months period only). Theys well as parasitoid development. During the second
hymenoptera parasitoid was identifiedasarmus sp.Very  generation the adult parasitoid emergence was more ifi the 5
few studies were available @inarmus sp. and its potential  znd 1@ day inoculated treatment. Howeyén the third
againstCallosobruchus sp. It is a solitary parasitoid attacks generation the parasitoid emergence was very low and there
larval, pre-pupal and pupal stage€aflosobruchussp. (Islam  \as no parasitoid emergence in the fourth generation. The
and Kabir 1985).This parasitoid has potential to suppress prychid emergence was low from teecondgeneration
population of pulse beetle (Monge and Huignard, 1991). Thegnwards and the parasitoid might have had no host to develop.
hymenopterarDinarmus basalis is an ectoparasitoid Brychid emergence was also nil at fourth generation in the
larvophagous species, which is also present in the granariggeatments. In control, no bruchid emergence from third
and represents 80-90 per cent of the bruchid larvophagougeneration onwards as the seeds were completely damaged
parasitoid in the cowpea fields and the storage (Ouedraoggy the beetles. In case of the treatrferB, C and D the seed
etal., 1996). damage in the fourth generation was 12, 18, 49 and 60 per cent
In the present stugythe highest mean adult parasitoid respectivelyThe results clearly indicate that the parasitoid
emergence was 5.0 per 250 gm sample during December 20f@mpered the development of bruchids and subsequent
(Fig. 1). The damage by bruchid in the field collected seeds obruchid population. The parasitoid prefers young immature
blackgram was maximum during July 2010 (4.5%) and relatedstages of the parasitoid and early release of the parasitoid
to the weather parameters. The maximum temperature during

the three months period in@®-2010wvas 33.4 - 34.9°C and in
2010-11 it was 34.04 — 35.3°C. During both the years th
temperature was not exceed 35.3°C. The temperature duri
the remaining period ranged between 36—-39°C. The low

Figure 1. Field incidence of bruchi€. maculatus and its
e%arasitoidj. basalisin blackgram

temperature during the period might have favoured the
development of the parasitoid in the field population of
bruchid in blackgram seeds. EmergenceéDdiasalis was
observed in rearing vials in the bruchid culture of soybean in
Brazil with the laboratory temperature of 27° C and 70 %
relative humidity with natural photoperiod (Costal., 2007).

Biological studies
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will help in reducing the bruchid incidence. Islam (1994) and Kabir 1995; Manisegaran, 2010). In the present study the
demonstrated that the development time for the parasitoigxperiment was carried out in transparent plastic containers
Dinarmus basalis was shorter on fourth instar larva and with sufficient air circulation as the lid of the containers were
prepupae than on second and third instar larva of pulse beetldrilled with minute holes.

Callosobruchus chinensis. This was primarily because of From the present laboratory experiment, the parasoid
qualitative or quantitative differences between fourth instarpagsiis showed that it suppressed the bruchid population
larvae or prepupae and second and third instar larva as hosigom third generation and without parasitoids the seeds were
Relea§e oD. basghs shovyed a reduction of 48-75 per cent completely damaged in control treatment. Earlier a few reports
bruchid population within 16 days of storage. The bestsy|s had suggested that it had high potential in the biological
timing of parasitoid release was the simulated harvest as latfohtrol of bruchids in big storage systems.The mass
releqses reduced the bruchid pop.ulatlon'only by about ha‘lﬁroduction techniques for the multiplication of this parasitoid
of this percentage. The effect of increasing the number oheeq to be standardized for large scale release in storage

parasitoid strongly depends on host age and food suppleme%dov\mS for the management of the pulse beetle.
(Schmaleet al., 2005). InVestAfrica, Guinean zone farmers

storage system in cowpea seeds, introduction of 20 or 4REFERENCES

pairs ofD.basalisadult at the beginning of storage and again Amevaoin, K., Sanori., Apossaba, M. and Glitho,A. 2007.
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Table 1. Development and emgence pattern ddinarmus sp. onC. maculatus

. . . v
| generation Il generation 111 generation generation
Treatment/
_ Mean Mean Mean Mean Mean Mean Mean seed
Period of Dinarmus C.maculatus Dinarmus C.maculatus Dinarmus C.maculatus Jamane”
if]?)j;jl?b’tltci”(;jn emer gence emer gence emergence emergence emer gence emer gence g
0,
(No. of adults) | (No. of adults) | (No. of adults) | (No. of adults) | (No. of adults) | (No. of adults) (%)
5" day (A) 9.0 3.0 10.0 1.0 1.3 0 12.0
10" Day (B) 11.0 2.0 12.3 1.6 0.9 0 18.0
15" day(C) 3.6 11.3 3.7 2.7 1.0 1.0 49.0
20" day (D) 2.7 13.3 4.7 4.2 0.8 17 60.0
Control (E) 0 32.0 0 114 0 0 100.0
SEd 0.1791 0.3207 0.1474 0.2325 0.207 0.1756 2.69
CD (p=0.05) 0.399 0.7145 0.3284 0.5181 0.4613 @B391 6.004

- the values are added with 0.05 and square root transformed for statistical analysis

- *the values are arcsine transformed and analysed
- values are mean of three replication
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