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ABSTRACT
Sugarcane (Saccharum officinarum L.), belonging to grass family is an important cash crop of 
Pakistan. In this study fourteen sugarcane lines along with two registered varieties, used as 
local controls were screened against early shoot top, stem and root moth borers, during 2016-
17 at Sugarcane Research Institute, Ayub Agricultural Reeaarch Institute, Faisalabad, Pakistan. 
Among the sixteen varieties/lines, four were found resistant, nine moderately resistant and three 
moderately susceptible on dead heart basis. While on internode damage basis, no genotype 
was found resistant. Six genotypes were moderately resistant, five moderately susceptible, four 
susceptible and one highly susceptible. Dead heart damage was minimum (3.89%) in S2009-
SA-79 and maximum (8.35%) in S2008-AUS-107. Minimum cumulative internode damage was 
recorded (6.14%) in HSF-240 followed by S2008-FD-19 (6.22%), while maximum (13.02%) was 
recorded in S2009-SA-169. From the present study it was determined no research line could 
surpass in borer resistance as local check HSF 240 had under natural conditions. Application 
of granular insecticides must not be missed at germination and grand growth stages to reduce 
infestation of lepidopterous borers.
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INTRODUCTION
Sugarcane (Saccharum officinarum L.) belonging 
to family Poaceaeisan important cash crop  that is  
infested from a number of borers from its planting 
to harvest (Kumar et al., 2019). This leads to drastic 
reduction in overall cane yield and sugar recovery 
Sugarcane insect pests areone of the major causes 
responsible for low cane and sugar yield in Pakistan. 
Lepidopterous borers are the troublesome in reducing 
the plant numbers and millable canes which results 
in huge losses (Sharma, 2011).Sugarcane early 
shoot borer (Chiloinfuscatellus), sugarcane top borer, 
(Scirpophaganivella Fab.), sugarcane stem borer 
(Chilosacchariphagus) and sugarcane root borer are 
responsible for damaging sugarcane crop (Khanzada, 
2002). Early shoot borer is an important pest among 
the existing borers and is widely distributed in all 
sugarcane growing areasof world (CABI, 2020). Under 
the severe infestation, it can reduce the sugarcane yield 
30-70% (Anwar et al., 2004). It infests the crop atearly 
stages prior to internode formation (Umashnakar et 
al., 2017). It has become a very serious pest in recent 
years (Kumar et al., 2018).
According to an estimate, by controlling one percent 
of insect pest infestation, a big amount of Rs. 3.13 
billion can be saved on national level, depending upon 
the national production (Atwal and Dhaliwal, 2008). 

Cane yield loss due to the attack of shoot borer was 
estimated to 22-33% in Pakistan. On the other hand 
maximum 16% of top borer infestation was recorded 
at Phulji of district Dadu Sindh-Pakistan (Aziz et al., 
2017) Because of the difficulty of controlling sugarcane 
borers like D. saccharalis and H. zea with insecticides, 
losses caused by them have generally been tolerated 
(Cruz and Broca, 2007).
Use of granular insecticides made an eminent effect on 
reducing the sugarcane stem borer infestation result in 
increase in cane yield. Despite many years of practicing 
the pest management strategies, some pests remain 
difficult to manage and their dynamics are still largely 
unpredictable, with sometimes dramatic yield reduction 
(Kiritani, 2006; Craviero et al., 2009).
Plant resistance is a desired character to make reduce 
use of insecticides in the IPM program. Host–plant 
resistance to insect pest involves plants’ traits that limit 
injury to the plant (Stout, 2013). Sugarcane clones with 
a less bored internodes represents the existence of 
traits that hinder successful penetration of larvae, like 
high fiber and a hard rind (White et al., 2011).
At present, no sugarcane variety is recorded totally 
resistant against any sugarcane borer but some of the 
varieties with stand borer attack (Khanzada, 2002). 
For instance, sugarcane variety BF 162 of Sugarcane 
Research Institute (SRI), Faisalabad was found to be 
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susceptible, whereas BL 4 was found resistant among 
the ten varieties tested in central Punjab (Anonymous, 
1986). Fifty varieties were screened for resistance 
against borers and ten were found less susceptible, 
twenty seven moderate susceptible, six susceptible 
and seven highly susceptible in a research conducted 
at Agricultural Research Institute, Tandojam-Pakistan 
(Khanzada, 2002). Twenty four sugarcane varieties 
were screened against stalk borer (Chiloauricilius) 
and only Co 91061 was found moderately resistant, 
whereas the rest of 23 varieties were found susceptible 
(Jena et al., 1996).  Efforts have been made by different 
workers for the control of borers but no single effective 
control measure has yet been evolved.  In the absence 
of any effective and economic control, it is considered 
necessary to find out comparatively resistant varieties. 
Screening of sugarcane promising material against 
sugarcane lepidopterous borers is a key process 
in varietal development plan.  The present study is 
executed to screen out sixteen sugarcane varieties / 
lines at research area of Sugarcane Research Institute, 
Faisalabad against lepidopterous borers of sugarcane.

MATERIALS AND METHODS
The experiment was conducted under randomized 
complete block design (RCBD) with three replications 
at Sugarcane Research Institute, AARI, Faisalabad, 
Pakistan during 2016-17. Sixteen sugarcane varieties 
/ lines (viz;S2008-FD-19, S2008-M-34, S2008-M-55, 
S2008-AUS-107, S2008-AUS-129, S2008-AUS-130, 
S2008-AUS-133, S2008-AUS-134, S2009-SA-08, 
S2009-SA-57, S2009-SA-79, S2009-SA-111, S2009-
SA-169, S2009-SA-171, CPF 247 and HSF 240) 
belonging to different origins were selected for 
plantation. The last two in the list (CPF 247 & HSF 
240) were used as local check. Plantation was done 
in dual rows deep trenches, 1.20m apart, made by 
sugarcane ridger on 13.03.2016. The plot size of each 
experimental unit was 6 × 4.8m having four rows. 
Total 144 healthy triple budded setts were planted in 
each plot, 36 in each row. Two sets of experimental 
units were used separately i.e. one set to check the 
behavior of sugarcane varieties / lines under natural 
conditions (no insecticide applied) and second under 
controlled conditions (insecticide applied). All other 
agronomic practices (except granular application 
under controlled conditions) such as fertilization, 
irrigation, inter-culture, earthing up etc. were practiced 
uniformly to all experimental plots. Granular insecticide 
(chlorantraniliprole + thiomethoxiam 0.6 G) @ 40 kg 
per hectare was used in three splits i.e. 10 kg at the 
time of planting, 10 kg on the completion of germination 
stage (45 days after planting) and 20 kg at the time of 
earthing up of the crop (100 days after planting).

To record the dead hearts central two rows, comprising 
sample area of 14.4 m2, were selected from each 
experimental plot (28.8m2). Data on dead heart 
infestation (%) were recorded from April to June with 
30 days interval during germination and tillering stages 
of the crop by counting the total number of tillers along 
with dead hearts from each row. Infestation percentage, 
based on dead heart formation, of lepidopterous borers 
caused by early shoot borer, top borer, stem borer and 
root borer were calculated by following formula;

                 Number of dead hearts
Dead heart (%) = ———————————x 100

               Total number tillers

For recording data on borer infestation percentage on 
the inter node damage basis, a sample of 10 randomly 
selected canes were collected from plot at harvesting. 
Canes were split longitudinally and closely examined 
for lepidopterous borer’s infestation. Total number 
of internodes alongwith the infested internodes 
were counted separately from each cane and borer 
infestation percentage on inter node damage basis 
was calculated by following formula;

                         Number of infested internodes
Internodes damage (%) —————————————— X 100

                         Total number of internodes

Sugarcane varieties or lines were categorized in 
different levels of resistance/susceptibility according 
to resistance scale, described below, by Jena et al. 
(1996).

Rating system to evaluate sugarcane borer damage
Range Level
0-5.00 Resistant

5.10-7.50 Moderately resistant
7.60-10.00 Moderately susceptible 

10.10-12.50 Susceptible 
Above 12.50 Highly susceptible 

RESULTS AND DISCUSSION

Dead heart and internode damage (%)
Results (Table 1) illustrates that all the sugarcane 
varieties/lines were infested by lepidopterous borers 
under natural conditions (no insecticide applied). The 
highest dead hearts (8.35%) were recorded in S2008-
US-107, while the minimum (3.89%) in S2009-SA-79. 
The local check variety HSF 240, which is normally 
considered resistant towards lepidopterous borers, 
also exhibited high infestation level (7.90%). This 
shows that the resistant sugarcane variety (HSF 240) is 
also vulnerable to be attacked by early shoot and stem 
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borers, the main cause of dead heart at germination 
and tillering stage of the crop. These results are in line 
with the findings of Jhansi (2009) who reported that 
Chiloinfuscatellus destroyed approximately 60% of the 
mother shoots and 35 to 43% of the tillers causing at 
the end 15.8-41.8% reduction in cane yield.
The cumulative internode damage was minimum 
(6.14%) in HSF 240, while the highest (13.02%) was 
recorded in S2009-SA-169. Contrary to dead heart 
percentage, the lower level of cumulative internode 
damage in HSF 240 might be due its hard rind of cane.
Interestingly, the top and root borer infestations 
(%) were quite low than stem borer in all sugarcane 
varieties / lines when no insecticide was applied. 
Similar results were recorded by Minnatullah et al., 
(2016). This study observed that among 25 sugarcane 
varieties / clones tested against sugarcane top borer, 
10 were found less susceptible, while 15 moderately 
susceptible as compared to control. It is depicted from 
the above results that stem borer might be the major 
threat to sugarcane than rest of the borers.
Regarding experiment with insecticidal application the 

basal dose applied (at planting time) to sugarcane 
varieties / lines showed good results (Table 2) as the 
range of dead heart (%) is quite low 0.54-2.97%. On the 
other hand the highest cumulative inter node damage 
(%) of 5.87% was recorded in line S2009-SA-171, 
followed by S2009-SA-57 (5.39%) and S2009-SA-169 
(5.19%). All other were in the range of 2.35-4.36%.

Categorization of sugarcane varieties / lines on 
dead heart (%) basis
From the Table 3 it is depicted that only four varieties 
/ lines viz. S2008-FD-19, S2008-AUS-130, S2009-
SA-79 and CPF 247 fell under resistant category while 
S2008-AUS-107, S2009-SA-169 and HSF 240 were 
found moderately susceptible. Other remaining were 
found moderately resistant.

Categorization of sugarcane varieties / lines on 
inter node damage (%) basis
No sugarcane varieties/lines were found resistant in 
terms of inter node damage (%) (Table 4). Genotypes 
S2008-FD-19, S2008-AUS-107, S2008-AUS-133, 

Table 1. Borers infestation under natural condition 

S. No. Sugarcane 
Varieties/Lines Dead Heart (%)

Inter-node damage (%) Cumulative internode 
damage (%)T.B (%) S.B (%) R.B (%)

1 S2008-FD-19 4.13 1.22 4.39 0.61 6.22
2 S2008-M-34 7.23 0.00 6.30 1.56 7.86
3 S2008-M-55 6.08 0.66 9.62 1.20 11.48
4 S2008-AUS-107 8.35 0.00 5.56 1.25 6.81
5 S2008-AUS-129 7.21 0.54 7.73 2.27 10.54
6 S2008-AUS-130 4.34 0.64 5.40 2.06 8.1
7 S2008-AUS-133 5.26 0.00 5.54 1.98 7.52
8 S2008-AUS-134 5.19 0.00 5.21 1.55 6.76
9 S2009-SA-08 5.90 0.00 5.01 2.67 7.68

10 S2009-SA-57 5.36 0.00 7.75 3.06 10.81
11 S2009-SA-79 3.89 0.00 5.52 1.29 6.81
12 S2009-SA-111 5.92 0.67 8.01 1.20 9.88
13 S2009-SA-169 7.66 1.14 10.04 1.84 13.02
14 S2009-SA-171 6.38 1.72 6.99 2.13 10.84
15 CPF 247 4.34 2.55 4.53 2.40 9.48
16 HSF 240 7.90 0.93 3.25 1.96 6.14

T.B. = Top borer, S.B. = Stem borer, R.B. = Root borer

Table 2. Borers infestation under controlled condition (Insecticide applied)

S. No. Sugarcane 
Varieties/Lines Dead Heart (%)

Inter-node damage (%) Cumulative internode 
damage (%)T.B.(%) S.B (%) R.B (%)

1 S2008-FD-19 1.39 0 2.11 0.37 2.48
2 S2008-M-34 2.53 0 2.94 0.62 3.56
3 S2008-M-55 1.31 0 3.23 0.45 3.68
4 S2008-AUS-107 2.97 0 2.88 0.51 3.39
5 S2008-AUS-129 2.01 0 2.29 1.30 3.59
6 S2008-AUS-130 1.75 0 3.00 0.56 3.56
7 S2008-AUS-133 2.34 0 3.17 0.94 4.11
8 S2008-AUS-134 2.03 0 2.14 0.21 2.35
9 S2009-SA-08 2.62 0 3.78 0.58 4.36

10 S2009-SA-57 2.32 0 4.64 0.75 5.39
11 S2009-SA-79 1.65 0 2.29 0.75 3.04
12 S2009-SA-111 2.09 0.21 1.91 0.91 3.03
13 S2009-SA-169 2.66 0.38 4.63 0.18 5.19
14 S2009-SA-171 1.45 0.57 3.67 1.63 5.87
15 CPF 247 0.54 0.85 2.16 0.99 4.00
16 HSF 240 2.73 0.10 1.80 0.78 2.68

T.B. = Top borer, S.B. = Stem borer, R.B. = Root borer
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S2008-AUS-134, S2009-SA-79 and HSF 240were 
found moderately resistant. While the promising lines 
S2008-M-55, S2008-AUS-129, S2009-SA-57 and 
S2009-SA-171 were observed susceptible and S2009-
SA-169 was found highly susceptible. Sugarcane 
variety CPF 247 and promising material S2008-M-34, 
S2008-AUS-130, S2009-SA-08 and S2009-SA-111 
were found moderately susceptible.

CONCLUSION
Early shoot and stem borers are the major insect pests 
of sugarcane crop in central Punjab. Some sugarcane 
varieties / lines such asS2008-FD-19, S2008-AUS-130, 
S2009-SA-79 and CPF 247 showed resistance to early 
infestation (dead heart) but not a single variety / line 
is resistant towards the internode damage infestation. 
The granular application at the time of planting and 
earthing up must not be skipped for proper control of 
these borers.
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