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Abstract

Sorghum stem borer, Chilo partellus Swinhoe is one of the serious pests of sorghum and maize crops in Asia and
throughout East and South Africa. In India, it is becoming as the most damaging insect pest particularly in Dharwad
region of north Karnataka by causing economic losses during kharifand rabi seasons. The observations on population
dynamics of egg masses, larvae, pupae, number of plant damaged and parasitic interactions of natural enemies with
larvae and pupae of C. partellus were recorded at weekly interval at Dharwad (Karnataka). The stem borer population
was significantly higher in kharifthan in rabissummer crop. The larval parasitoid, Cofesia flavipes was found to be very
active in kharif season and maximum parasitization of 29% was recorded in November whereas Siurmiopsis inferens
was prevalent during rabfsummer crop and maximum parasitization of 28% was recorded during February.
A population of 2% pupal parasitoid, 7etrastichus sp., was also recorded during kharif season.
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Introduction

Sweet sorghum, Sorghum bicolor (L.) Moench is
grown in the rainy as well as post rainy seasons,
generally by resource poor farmers in the semi-arid
regions of the world particularly Asia, East and South
Africa. Sorghum is the staple food crop in Dharwad region
of north Karnataka districts in India. It is grown in the
rainy (July-Oct), late rainy (Aug-Dec) and post rainy
seasons. Sorghum crop is being attacked by nearly 150
insect species causing an annual loss of over $1 billion in
the Semi Arid Tropics (ICRISAT, 1992) and the most
damaging species are Chilo partellus, Busseola fusa and
Eldana saccharina (Songa et al., 2001). De Groote et al.
(2003) found that all stem borer species caused average
annual losses of 13.5%, valued at US$ 80 million.

In India, a number of stem borer species have been
reported as serious pests of sorghum crop of which
spotted stem borer, Chilo partellus (Swinhoe)
(Lepidoptera: Pyralidae) is important (Jotwani et al,
1971). Durden (1953) from Kongwa recorded more than
35% infestation of C. partellus on sorghum and maize
and also observed that the peak population of pests
appears during middle of June. In Maharashtra, number
of stem borer larvae were found to be high in winter
sorghum than in kharif sorghum but the average number
of pupae, percentage of stem tunneling and inter nodes
attacked were highest only in rainy (khari) season
(Anonymous, 1987). Singh and Sharma (1984) observed
4-45% infestation of C. partellus in sorghum and maize
and maximum infestation was observed during August,
which declined gradually in Sep. and Oct. Mohan et a/.
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(1990) recorded the highest seasonal incidence of C.
partellus on variety HC-136 and JS-20 during rabr
summer and kharif and larvae and pupae populations
was found to be high during Aharif season crop than in
rabfsummer. And the mean larval population varied from
10 to 32 per sq. on JS-20 and 15 to 36 per sq. on HC-136
and they also observed the peak population of the pest
from 3" week of August to 2" week of Sep. During the
off-season, when there are no cultivated crops in the field,
in addition to the hibernating or diapausing populations in
crop residues stem borers remain present on wild host
plants and can infest the cereal crops.

There is no permanent solution to control this pest
except chemical control. However, biocontrol agents such
as, parasitoids, predators and pathogens suppressed the
population outgrowth of C. partellus but their activity was
not enough to reduce the pest populations below the
economic damage level. Mote (1988) correlated the
degree of damage by stem borer with grain yield.
According to him, percent plants infested by C. partellus
at harvest were 9, 5 and 9 in rab/ cultivars CSH-8R, SPV-
86 and M-35-1, respectively. Further he reported that
there was a significant negative correlation between
percent stems tunneling by larvae of C. partellus and
grain yield. Now, there are reports of tremendous success
by utilizing biological control methods in agricultural
ecosystem (Parrella et a/, 1999). During our study we
have identified three indigenous endoparasitoids such as,
Cotesia flavipes, Sturmiopsis inferens and Tetrastichus
sp., which were found attacking the larvae and pupae of
C. partellus in Kharif and rab/-summer seasons crops at
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Dharwad region of north Karnataka, India. These
parasitoids are probably more habitat specific with regard
to foraging for hosts than they are host-specific as they
appear to have moved from their indigenous hosts to use
C. partellus as a new alternative host. Devi and Raj
(1996) reported 35 to 50% parasitization by Apanteles sp.
on larvae of C. partellus during the second week of
October in sorghum in Himachal Pradesh. The parasitic
effects of larval parasitoid, S. inferens and C. flavipes on
larvae of C. partellus were reported by several authors
(Usman & Puttarudriah, 1955; Sharma et al, 1966;
Krishnamurthy & Usman, 1954). Barpete & Shinde (1991)
studied the seasonal occurrence of Apanteles flavipes on
C. partellus larvae in Madhya Pradesh and observed their
population from July to Nov with a peak activity during the
first half of Oct in 1989 and Aug to Nov, 1990 and
reported 1 to 9% parasitism during the two years. Later,
Mohan et al. (1990) reported 2-33% parasitization of C.
partellus larvae by A. flavipes followed by Bracon
chinensis (0.2-4%) and Stenobracon sp. (0.2-4%) at
Hissar and these parasitoids remained active during 3
week of Aug to 1% week of Sep. Keeping the above
problems and prospects in view, the present
investigations was undertaken to study the population
dynamics of C. partellus and its interaction with natural
enemies in sorghum ecosystem at Dharwad region in
kharifand rabfsummer seasons in the year 2005-06.
Materials and methods

The field and laboratory experiments were conducted
on C. partellus, with reference to its population dynamics
and interaction with their natural enemies on sweet
sorghum during 2005-06 in black soil at main Research
Station, Dharwad (situated at 15° 20’ N latitude and 75°
07’ longitude and at an altitude of 678 m above the mean
sea level) Karnataka, India. The sorghum variety SSV-74
was sown in the last week of July (31% standard week)
and in October (45th standard week) covering an area of
0.1 ha. The observations on population dynamics of egg
masses, larvae, pupae and number of plant damaged
were recorded at weekly interval. The parasitic
interactions with larvae and pupae of C. partellus were
recorded at weekly interval and observations were taken
from one week after sowing (32nd standard week) and
continued upto last week of March (13th standard week).
To study the population of natural enemies from larvae
and pupae, the stem borer infested sweet sorghum
plants were collected from the sorghum cultivated field
two times during 1% week of October (40" standard
week) and 2™ week of Jan (2" standard week) and then
the larvae and pupae were carefully isolated. The
collected larvae were then reared in artificial diet as
described by Shorey & Hale (1965). Each larva was
released in artificial diet (25 g) contain separate plastic
vial (2.0 cm dia. and 7.5 cm length) and the vials were
loosely closed with cotton plug and kept at 28 + 2°C.
The parasitoids thus emerged from field collected larvae
and pupae were preserved and identification services
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were availed at Project Directorate of Biological Control
(PDBC), Bangalore, India. Data were analysed and
subjected to ANOVA or factorial analysis of variance
(FANOVA) and statistical significance was judged at the
level (P < 0.05).

Results

Population dynamics of sorghum stem borer

Fig 1. Percent damages caused on sweet sorghum due to C.
partellus incidence and their parasitic interaction during kharif
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Three indigenous natural enemies' viz.,, C. flavipes, S.
inferens and Telrastichus sp. were observed in
parasitized larvae and pupae of sorghum stem borer.
Maximum number of egg masses was recorded on 37"
standard week (7 egg masses/50 plants) which was
followed by 36" standard week (5 egg masses/50 pIants?.
Egg masses were not observed during 32", 45" and 47"
standard week. Whereas, in rabi-summer the highest
number of egg masses was collected in 50" standard
week followed by 49™ standard week ((4 egg masses/50
plants). However egg masses were not seen during A
8™ 10™ 11™ 12" and 13" standard weeks (Table 1 & 2).
During kharif season, more number of larvae (30
larvae/50 plants) was noticed during 40" standard week
followed by 39" standard week (26 larvae/50 plants) and

Fig 2. Percent damages caused on sweet sorghum due to
C. partellus incidence and their parasitic interaction
during rabi-summer season
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it was recorded less number (4 larvae/50 plants) during

Divya et al.

Indian J.Sci.Technol.



Indian Journal of Science and Technology

32" standard week. However larval population was more
(19 Iarvae/50 plants) in 3 and 9" standard week followed
by 8" standard week 17 Iarvae/50 plants) and was less
(4 larvae/50 plants) during 49" standard week during
rabiF summer season. Maximum number of pupae (19
pupa/50 plants) were recorded during 44" standard week
followed by 47" standard week (18 Iarvae/50 plants)
while no pupae was collected from 32™ to 35™ standard
week during kharif season. Whereas, in rabfsummer
season pupal population was observed less in number
(11 pupal/plants) were collected during 9" and 10"
standard week while no pupa were collected from 49" to
52" standard week (Table 1 & 2).
Percent damage

MaX|mum number of plants (38%) was infested during
40" standard week followed by 39" standard week (32%)
during kharif season. However in
rabi-summer it was 20% (3 and 8"
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with 44" standard week. Whereas the parasitization by
pupal paraS|t0|d Tetrasr/chus sp. was observed 7% and
6% during 43" and 45" standard week in kharifwhereas,

in rabFsummer season crop no pupal parasitoids was
observed (Table 1). The result of our study revealed that
C. partellus population was significantly high in kharif
season than in rabfsummer season crops. Infestation
and percent damage caused by stem borers were
significantly high compared with the parasitic effect of
natural enemies in kharif than in rabFsummer season. It
may be attributed that the low temperatures are more
suitable for stem borer infestations and it leads to higher
damage on crop than parasitic interaction (Fig. 1).
Whereas, in rabfsummer the interactions between pest’s
infestation/ damage and the parasitic effects were on par,
it leads to low percentage of crop damage. Hence, the

Table 1. Population dynamics of Chilo partellus and its natural enemies in sweet sorghum

ecosystem during kharif.

standard week) followed by 18% % parasitization of
(9th standard week) and 4% (32”d No.Of | No. |[No. of| No. of o natural enemies
Standard Yo
standard week) (Table 1&2). The | Dateof = "= egg of |pupa| plant |\ age Tetra-
peak infestaton (27%) was observation masses | larvae e |infested Cf Si | stichus
observed during October while, it SP.
was minimum (7.5%) during August 9-8-2005 32 0 4 0 2 4 0 0 0
(Table 1) in kharif season. | 16-8-2005 33 3 5 0 3 6 0 0 0
However, in rabfsummer crop | 23-8-2005 34 2 8 0 5 10 0 0 0
mean monthly percent incident of | 30-8-2005 35 3 9 0 5 10 11.0| 0 0
the pest was maximum (17%) [ Mean 004 | 013 |0.00 758 [278] 0 [ 0
?;‘;")]g ; l’j:i’ﬁ”f |\V/\|12:’|((:a|’,] ';‘nwf;b?s'ﬂgr;'g 6-9-2005 | 36 5 12 | 0 7 14 [167] 0 | 0
(Ta"ble 2) 9 13-9-2005 37 7 15 2 8 16 133 0 0
Natural enemies of stem borer 20-9-2005 | 38 3 7 | 3 10 20 |235] 0 0
During the study we have | 27-9-2005 39 2 26 4 16 32 310 O 0
observed three indigenous Mean 0.09 | 0.35 | 0.05 205 [21.08| 0 0
endoparasitoids such as, two larval | 4-10-2005 40 3 30 7 19 38 2671 0 0
parasitoids, viz. 00’6'58/3 flavipes 11102005 41 2 17 [ 9 | 13 26 [235| 0 | 0
L%%”;ir(‘)’;t)era) and ( ;2;27’}'0‘1;‘;5' 18-10-2005| 42 3 16 | 13 | 12 24 250 0 | o0
inferens (Townsend) (Tachinidae: 25-10-2005 43 2 14 15 10 20 214 | 0 0
Diptera) and one from pupae Mean 0.05 | 0.39 [022 27.00 (2416 0 | 1.7
Tetrastichus  sp. Eulophidae: | 1-11-2005 44 1 15 19 9 18 333| 0 0
Hymenoptera) during Aharif and | 8-11-2005 45 0 17 16 11 22 353 (125| 6.3
rabrFsummer seasons crop. _ 15-11-2005| 46 1 10 17 10 20 [300] O 0
Larval parasitold, C. flavibes [25-11-2005| 47 0 | 13 | 18 | 12 | 24 |231[167] 0
was more  active =~ (35% 539005 48 1 o [ 6 | 13 26 [222| 0| o0
parasitization) during 45 standard
week followed by 44" standard Mean 0.01 0.26 | 0.3 22 288 | 5.9 1.3

week (33%) while no act|V|ty was

noticed from 32" to 34" standard

weeks during kharif However, in rabFsummer the
maximum parasitic activity (32%) was noticed only in 50"
standard week. Significantly, highest parasitization (37%)
was recorded by the Iarval parasitoid, S. /inferens on C
partellus larvae during 6" standard week followed by 3"
standard week (32%) in rabfsummer crop. But in kharif
season crop the maximum 35% parasitization was
recorded in 45" standard week which was on par (33%)
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Cf-Cotesia flavipes, Sf-Sturmiopsis inferens

parasitic interactions become more in summer crop than
in winter season crop and keep the pest infestations
under control (Fig. 2).
Discussion

Studies on population dynamics of stem borer
indicated that the population of egg masses was more in
September and Jan (0.1 egg/plant) coinciding with growth
of kharif and rabi-seasons’ sorghum, respectively. The
larval populations are more during Oct (0.4 larvae/plant)
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during kharif season whereas, in rabi-
summer it was in Feb (0.3 larvae/plant).
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Table 2. Population dynamics of Chilo partellus and its natural enemies in sweet

sorghum ecosystem during rabi - summer season.

However, the larval population was more %
(8 %) during kharif than the rabi-summer | No. No. | No. | No Parasiti-
S . ate of of of o zation
which is in close agreement with the report | .- .. | standard 6aq of of plant % of natural
of Mohan et al (1990). Mahadevan & week | cces | l@rvae |pupae|. e oq|damage | o0 s
Chellaiah (1986) studied the population Cfl si
dynamics of C. partellus using light trap at | 6-12-2005 49 4 4 0 3 66 0 0
_Co!mbatore (Tamil  Nadu) _ and high 93925005 50 5 6 0 4 8 20 | 16.7
incidence was reported in January oo oooet—¢ 3 7 0 6 2 0 1723

compared to other months, especially at

new moon that at the other lunar phases, 27-12-2005 52 3 8 0 6 12 0 | 125
and the damage was recorded more on Mean 008 | 013 | O 10 150 109
crop sown in June or Oct. Further they | 3-1-2006 1 2 12 2 8 16 0| 16.7
reported that the maximum number of | 10-1-2006 2 4 15 3 8 16 0 | 20.0
female adults was recorded than male [47.12006 3 2 19 6 10 20 0| 316
tEroufghouIt the year, it could be the rez;sobn 24-1-2006 2 3 12 5 7 1 0 1 250
that female insects are more attracted by

light trap than male insect. A report from 31-1-2006 5 ! 13 S 6 12 0 | 231
Maharashtra indicated that the larval Mean 005 | 0.28 | 0.08 16 0 ] 233
population was more in winter sorghum | 7-2-2006 6 1 16 5 8 16 0 | 375
than in rainy season sorghum, this might | 14-2-2006 7 0 15 7 7 14 0 | 26.7
be due to weather condition and also the | 21-2-2006 8 0 17 6 10 20 0 | 235
cropping pattern in that area (Annon., 822006 9 1 19 11 9 18 0 | 263
;2§c7e)ﬁt|;;ghero:‘heys?ear¥e rffﬁfj%;hatgﬁﬁ Mean 0.01 | 0.34 | 0.15 7 | 0 | 285
internodes due to pupa were high (21 /-3-2006 10 0 10 1 6 12 0 | 201
pupae/50 plants) only in rainy season crop. 14-3-2006 1 0 16 10 4 8 0 | 187
Above results were in close agreements | 21-3-2006 12 0 16 9 4 8 0 | 125
with our records showing that the pupal | 28-3-2006 13 0 12 10 4 8 0| 83
population of C. partellus was higher in Mean 0 027 | 020 9 0 | 149
Nov (0.3 pupa/plant) during kharif (rainy agreement with present study where in the mean

season) whereas, in rabfsummer (during March), it was
less (0.2 pupal/plant) (Table 1 & 2). The results of our
study revealed that the Chilo partellus incidence was
more in Oct and Nov compared to Jan and Feb. Trehan &
Butani (1947) reported maximum damage caused by C.
In partellus was more (7.5 to 27%) in kharif season than
in rab/~summer crop (9 to 17%). Duale (1999) reported
that the percent incidence and distribution of stem borer
varied in between the states.

In Maharashtra, the highest incidence (40%) of
C. partellus was recorded in Amravati district followed by
Yavatmal (39%) in kharif season whereas, in Andhra
Pradesh, it was less in Medak (31%), followed by
Mahbubnagar (30%). Further, Singh and Sharma (1984)
observed that the incidence of C. partellus on sweet
sorghum crop in Lucknow region ranged from 38 to 63%
while it was somewhat low (7.5 to 27%) at Dharwad. The
higher Getu et al/ (2003) reported high percentage of
parasitism of stem borers by C. flavipes in eastern
Ethiopia than other surveyed regions, and the parasitism
was significantly high. In India, Sharma et a/. (1966) and
Rao & Ali (1977) have also been recorded maximum
C. flavipes parasitization on larvae of C. partellus during
Kharif. Kishore (1986) recorded 21% parasitization of C.
partellus larvae by C. flavipes which is in close
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parasitism recorded was upto 29%. Higher rate of
parasitization of C. partellus larvae by S. inferens
occurred during January (23%) and February (28%) and
later declined during March (15%). Several authors have
recorded S. inferens parasitization up to 25% on C.
partellus (Usman & Puttarudiah (1955), Butani (1957,
1958) and Sharma et al (1966). In the present study
revealed that maximum of 29% parasitization recorded
during kharif season crop and it is in close agreement
with the results of Chaudhary & Sharma (1987) and
Kishore (1986) who were also recorded the highest
percent parasitization (32%) during Aharif season
sorghum. The parasitic effects of pupae of C. partellus by
Tetrastichus sp. were reported by several authors (Butani
1958; Rao 1965; Greathead 1990; Mohyuddin 1990). The
pupal parasitoid, 7etrastichus sp. population upto 2% was
observed in present study and it was noticed in Oct (2%)
and Nov (1%) in kharifseason.

An increased understanding of the influence of plant
and associated arthropod-species diversity on pest
populations will lead to the development of
recommendations for utilizing natural enemies such as
parasitoids and predators for C. parfellus management.
Future laboratory studies should be taken to evaluate the
parasitic effect of these indigenous parasitoids in both the
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seasons on C. partellus larvae and pupae to determine
the suitable weather conditions to utilize these species
could be of use as recommended biological control
agents in sorghum cropping systems.
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