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Pink borer (Sesamia spp.) is an important insect pest
of maize (Zea mays L.). In India two species of Sesamia
viz., S. inferens Walker and S. uniformis Dudgeon are
reported [1] S. inferens is predominant throughout the
year in the Peninsular India, particularly in the states of
Andhra Pradesh, Karnataka, Tamil Nadu and
Maharastra. During rabi season it also causes extensive
damage to the maize crop in several northern states
like Uttar Pradesh, Assam, Bihar, Delhi, Punjab, Orissa,
Madhya Pradesh, Haryana, West Bengal and Andaman
islands.  The adults pink borer lays eggs inside the leaf
sheath. The typical symptoms of pink borer damage
are gummy oozing with water soaked lesions at the
bottom of leaf sheaths, oblong holes in unfolded leaves,
drying of central shoots and dead heart in young plants
[2].  Losses due to S. inferens in rabi season varies
from 25.7 to 78.9 percent [3]. causing an estimated loss
of 11.05 crore rupees in India annually [4]. Thus effective
control of pink borer may significantly contribute towards
augmenting yield potential of rabi maize across the
country and in kharif and rabi maize in peninsular India.
Resistance breeding holds immense potential in
controlling this pest in a durable and ecologically
sustainable manner. However, resistant lines fully
acclimatized to Indian conditions which can be utilized
directly in insect resistance breeding programme, is

limiting. Though a few tolerant lines, viz., CML67 and
CML139 are available, it could not be acclimatized to
our conditions because of their poor performance under
low N conditions [5]. Thus there is an emerging need to
develop materials with improved level of resistance/
tolerance to pink borer which are suitable to Indian
growing environment.

Sixty two lines received from CIMMYT, Mexico
were screened against pink borer during rabi 2000 and
based on leaf injury rating (LIR) 8 were selected as
resistant lines [6]. These 8 genotypes were taken up
for further improving the level of tolerance and
acclimatizing these genotypes under Indian condition.
In each generation the lines were screened under
artificial infestation of pink borer and plants with LIR <
5.0 were selected during rabi 2001, 2002, 2003, 2004
and advanced through ear-to-row method during kharif
2001, 2002, 2003. After four cycles of inbreeding under
artificial selection and three cycles of selfing during kharif
2001, 2002 and 2003, these eight genotypes were
evaluated during rabi 2005 against pink borer along with
one resistant and one susceptible check, CM 500 and
CM 300, respectively. The lines were evaluated under
artificial infestation in randomized block design with
three replications in a 2.5 m row plots with inter and
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intra row spacing of 75 cm and 20 cm, respectively. In
each replication ten infested plants were considered for
evaluation. LIR was recorded in all the treatments thirty
days after infestation on 1-9 scale [7].

The leaf injury ratings (LIR) of the eight lines along
with susceptible and resistant checks in different
seasons are presented in Table 1. The mean LIR of all
the eight lines in 2000 and 2005 rabi clearly suggested
significant response to cyclic selection for improvement
in resistance to S. inferens. The mean LIR at initial
selection varied from 3.3 to 4.4 as against resistant
check, CM 500 (3.0) and susceptible check, CM 300
(7.1). After the four cycles of selection of the lines under
artificial infestation with the target insect, there was clear
improvement in the level of resistance to pink borer by
reduced leaf injury among the lines. Maximum percent
of reduction in terms of LIR was observed in WNZPBTL6
(35.2%) and lowest in WNZPBTL4 (3.3%). Lines
WNZPBTL3, WNZPBTL5 and WNZPBTL8 had more
than 20% improvement. Similar kind of response to
cyclic selection under artificial infestation of stalk borers
in MIRT and MBR populations was reported in tropical
maize by Bergvinson and Garcia Lara [8]. It suggested
accumulation of minor genes for resistance among the
lines over generations [5]. Burton et al. [9] reported
stable transmission of resistance against pink stem
borer, S. nonagrioides Lef to the hybrids through the
resistant parental lines. In the present investigation
simultaneous selection at each generation was made
for important agronomic traits like plant height, ear

height, days to silking and 100 seed weight. This
resulted into not only improvement of the lines in terms
of pink borer resistance but for agronomic traits as well
(Table 2). All the lines were of medium height and
medium ear placement  with days-to-silking 72-83 days
and 100-seed weight 12-5-23.0 g. Thus the identified
lines which are acclimatized to Indian conditions may
be used in development of S. inferens resistant hybrids
and synthetics. These lines can also be used as checks
while screening the germplasm against pink borer.  The
identified lines may also be used to study the genetics
of pink borer resistance and identification of QTLs
responsible for pink borer resistance.

Table 1. Comparative susceptibility of different maize lines against S. inferens

Genotype* Origin Mean Leaf injury rating on 1-9 scale

2000** 2005 Percent improvement in
resistance in terms of LIR

after four cycles of selection

WNZPBTL1 MIRTC4AmF36-B-2-2-B 3.7±0.7 2.4±0.1 18.9
WNZPBTL2 MIRTC4AmF86-B-3-1-B 3.3±0.4 2.7±0.4 18.2

WNZPBTL3 MIRTC4AmF150-B-1-3-B 4.4±0.6 3.2±0.3 27.3
WNZPBTL4 MIRTC4AmF110-B-1-1-B 3.3±0.3 3.2±0.2 3.3
WNZPBTL5 PT963034-B-B-B-B-B-B 4.2±0.5 3.2±0.4 23.8
WNZPBTL6 PT963080- B-B-B-B-B-B 5.4±0.2 3.5±0.1 35.2
WNZPBTL7 PT963112- B-B-B-B-B-B 3.3±0.6 3.0±0.1 9.1
WNZPBTL8 PT963128- B-B-B-B-B-B 3.7±0.5 2.6±0.2 29.7

CM500 (Resistant check)  AICMIP 3.0±0.3 4.8±.2 -
CM300 (Susceptible check) AICMIP 7.1±0.3 6.6±0.2 -
CD (p=0.05)   - 0.66 0.44

*WN: Winter Nursery; Z: Hyderabad and PBTL: Pink Borer Tolerant Line
**LIR of the selected genotypes were taken as base material from 64 genotypes including reisitant and susceptible check screened
earlier (Sekhar et al., 2004)

Table 2. Plant Characters of Pink borer Tolerant lines

Genotypes Plant Ear Days to 100
height height silking seed wt.
(cm) (cm) (g)

WNZPBTL1 148 95 83 21.0

WNZPBTL2 134 87 74 18.6

WNZPBTL3 110 76 72 20.7

WNZPBTL4 132 93 74 23.0

WNZPBTL5 136 91 73 18.0

WNZPBTL6 136 88 73 15.7

WNZPBTL7 138 91 72 13.5

WNZPBTL8 144 85 74 12.5
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