International | ndexed & Refferred Research Journal, | SSN-2250-2599; Vol. |* ISSUE -1 Oct., 2012

Research Paper - Zoology

Biology of Scirpophaga Incertulus (W.) A Major Pest
of Rice in Eastern Vidarbha, Maharashtra

* Madhukar F. Jadhao** ArunM . Khurad

ABSTRACT

The biology of yellow stemborer, Scirpophaga incertulus Walker was studied under |aboratory conditionsin the laboratory
of SIN. Mor College, Tumsar, easternVidarbha of Maharashtra during Kharif season at prevailing room temperature (18-
290C) and relative humidity (57-70 %).The results revealed that the pre-oviposition and ovi-position period lasted on
an average for 1.0 and 1.5 days, respectively. The fecundity was 150eggs/female. The incubation period was 6.5 days. The
larval and pupal duration recorded was 27.5 and 8.0 days, respectively. The mean adult longevity was 2.5 days.
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Introduction

Among the several insect species recorded
aspestsof rice(Gristand Lever, 1969), ricestemborers
are akey group of insect pests, infesting rice plants
from seedling stage to maturity mostly belonging to
thetwolepidopteranfamilies, Pyralidaecand Noctuidae
(Kapur, 1960 andAnonymous, 1966). Scirpophaga
incertulus (Walker) isthe dominant and the most de-
structivestemborer speciesinindia(Walker., 1975and
Panda et al.1976). It is often referred as a classical
exampl e of amonophagous specieswhichisprimarily
distributed in the tropics but also occurs in temperate
areaswherethetemperature remainsconstantly above
10°Candtheannual precipitationismorethan 1000 mm.

The damageis caused by caterpillars, which
boreinto the leaf sheath and destroy the growing tips
by feeding the internal contents. Thisin turn disrupts
theflow of water and nourishment to the plant, thereby
causing drying of central shoot, whichisreferredtoas
"dead heart" (DHs) during vegetative stage. When the
infestation occurs at the flowering stage, the ear heads
become chaffy which are referred to as "white ear
heads' (WHs). Since the biology of an insect pest
differs from region-region and season-season so the
sufficient knowledge about the biology of an insect
pest is necessary for adopting suitable control mea-
suresin a particular region and season.

Although, biology of this pest was studied
by variousworkersindifferent countries(Doke, 1936.,
Koyama, 1955., Soenardi, 1967., Pathak, 1967 andIdam
& Catling, 1991,) and in some statesof India (Khan et
al., 1952 and Banerjee& Pramanik, 1964) but amost no
work have been done on this aspect in Maharashtra.
Therefore, the present investigation is undertaken in
ordertostudy thebiology of S.incertulusintheeastern
Vidarbhaof Maharashtra.
M aterialsand methods

The studies on the biology of yellow

stemborer, Scirpophagaincertulus (Walker) were car-
ried out at prevailing roomtemperature (18-29°C) and
relative humidity (57-70%) at Department of Zoology,
S.N. Mor College, Tumsar on HMT ricevariety during
kharif 2008. With aview to obtainthefresh adults, 15
days old seedlings with freshly laid egg masses were
uprooted and transplanted in earthen pots each of 20
cm diameter. The potted plants were covered with
muslin cloth hood to isolate the eggs masses from
predatorsand parasites. A cardboard withasmall hole
in the middle was placed above the soil surfacein the
pot.

Through this hole the stem of the seedling
wasinserted. A cardboard surface wasnecessary at the
base of the plantsto | ocate dead larvae or adultsthose
fall from the plants caged in these pots for specific
studies. Observations were made twice a day up to
hatching. The newly hatched |arvaewere observed for
their mode of penetration and dispersal. The develop-
mental periods of eggs, larval stage, adult longevity,
and morphological characteristics of each stage were
noted.

Inorder to study the mating, pre-oviposition,
oviposition period aswell astheadult longevity newly
emerged male and one female mothswerereleased in
the another muslin cloth covered potted rice plants,
through adlit specially provided for thispurpose. The
pairs of moths were kept under constant observations
for 24 hours. Nature of damage was also studied by
observing mode of penetration of caterpillars in the
stem.

Resultsand discussion

The results on the biology of S. incertulus
studied under laboratory conditions have been sum-
marized in Table 1. Life history of S. incertulus (W.)
comprises four stagesviz., egg, larva, pupaand adult
(Fig.1-5).

14 I =~——=TaASTAa<T TTx=t TSt



International | ndexed & Refferred Research Journal, | SSN-2250-2599; VVol. |* | SSUE -1 Oct., 2012

Tablel.Biological parameter sof Yellow stemborer,

S. incertulus (W.)

Sr.No.| Biological events Period (Days)
Range Mean

il Pre-oviposition period 1 10

2. Ovi-position 12 15

3. Incubation period 58 65

A, Larval period 2530 | 275

5. Pupal period 6-10 80

6. Adult longevity 23 25

Adult: Adultsarenocturnal and phototaxis. Themoths
oftenexhibit sexual dimorphism. Themaleandfemale
differ clearly in colour and size. The female moth is
bigger (1.7cm) thanthemal eanditsforewingsarebright
yellowish brownwith adistinct black spotinthecenter

(Fig. 1).

Fig. 1- S.incertulus- Femalemoth

The abdomen iswide, and itstip is covered
with tufts of yellowish hair. The male moth is pale
whitish yellow and the abdomen is slender. Spots on
the forewings are not conspicuous. The mothsusually
emerged at night. They were not active during the
daytime, but found resting on leaves. According to
Pathak (1967) and Islamand Catling (1991) the adults
of S incertulus emerge during evening hours and
continue till 9 pm. Mating generally occurred during
night. Thefemalemothslay eggsearly at nightinsmall
masses of about 50-80 eggs near the tip of the leaf
blade. The moth deposits only one egg mass per night
and the ovi-position took place for 1-2 days after

Fig. 2.- S.incertulus- Eggs mass

emergence. Ovi-position usually takes about 10-35
minutes. The moths are short-lived and die within 2-3
days post-oviposition. The fecundity of the moth
varies from 100-150 eggs. The similar observations
werealso reported by Doke (1936).

Eqgg: Eggsarecreamy white, flattened, oval and covered
with brown anal tuft of hair of thefemale (Fig. 2).
Theincubation period wasfoundtobeof 5-8days. The
eggsusually hatched during daytime. Generally, all the
eggs within an egg mass hatched simultaneously.
Larva:

Larvaemeasured about 1.5 mmlongjust after
hatching. The body ispaleyellow in colour with dark
brown prothoracic shield and the orange head. Being
negatively geotropic larvae crawl upward towardsthe

-

ig. 3.-S.incertulus- Cater pillar larva

top of the plant where they stay only for short periods.
They showed tendency to disperse. Some suspend
themselves with a silken thread and spin and swing
with the wind to reach the adjacent plants. Most of
those remaining at the tip crawled down towards the
base of the plant, feed on the leaves for a while and
bored into the stem where they completed the larval
period. Thefull-grown (sixthinstar) larvaeareabout 20
mm long, white or yellowish-white, and with a
well-developed prothoracic shield (Fig. 3).
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The larval period usually lasted for 25- 30
days. Before pupation, the larvae make an exit hole
through which the adult moth later escapes. Thelar-
vae start their attack by boring theinner portion of the
leaf sheaths, which causesbroad longitudinal yellow-
ish white patches at the feeding sites. About a week
after hatching, the larvae from the leaf sheaths bore

N

Fig.5.- S.incertulus- Whiteheads(damagecaused at
latestage)

into thestem and, staying in thepith, feed ontheinner
surfaceof thewalls. Suchfeedingfrequently resultsin
asevering of theapical partsof theplant fromthe base.
When this kind of damage occurs during the vegeta-
tive phase of the plant, the central leaf whorl does not
unfold, turnsbrownish, and wilt off, althoughthelower
leaves remain green and healthy. This condition is

knownas"dead heart" (DH) and the affected tillersdry
out without bearing panicles (Fig. 4).

After panicleinitiation, severing of the growing plant
parts from the base resultsin drying of panicles; they
may not emerge at all and those that have aready
emerged do not producegrains. Such paniclesarevery
conspicuous in the field and as being empty they re-
main erect and whitish. They areusually called "white-
earheads’ (WHSs) (Fig. 5).

Pupa:

Pupaeremaininsidethestemor stubble, mostly
inthelowest node of plant just abovethewater level in
thefield. They arepaleat first and turn brown after some
time. They are covered with whitish silken cocoons.
The anterior end of the cocoon istubular and attached
totheexit holes. The pupal stagelastsusually for 6-10
days. In kharif season the mature larvae undergo dia-
pauseinricestubblesafter theharvest of ricein Decem-
ber. Theselarvae pupate and emerge asmoths after the
monsoon rainsin June or July. Israel (1969) and CRRI
(1970) reported that after the harvest of paddy alarge
number of larvae remained in the stubbles and con-
firmedthat theborer populationleftover inthestubbles
ispotentially high to reinfest the succeeding rice crop.
In the present study S. incertulus population persisted
in the rice ecosystem of Bhandara district throughout
theyear compl eting about 5-6 generations. Catlingand
Alam (1977) reported five overlapping generations of
rice stem borer in each year.
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