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Abstract

In recent years, the use of single-node seedlings for sugarcane cultivation has gained prominence due to its potential to reduce
planting costs and enhance seed cane quality. Raising seedlings in portrays or polybags under shade net conditions offers
distinct advantages for seed production. However, under these transplanted conditions, the early shoot borer (Chilo
infuscatellus) has emerged as a major pest, especially under post-transplant stress. Infestation during this vulnerable stage
often leads to complete seedling mortality, severely affecting plant stand establishment and ultimately reducing cane yield. To
address this issue, a field experiment was conducted over three consecutive seasons (2016—-2019) at the Regional Agricultural
Research Station, Anakapalle, Andhra Pradesh, India, to evaluate the efficacy of selective insecticidal treatments against early
shoot borer in transplanted sugarcane. The most effective management strategy involved sett treatment with imidacloprid 600
FS @ 1 ml/L, combined with soil application of chlorantraniliprole 0.4G @ 22.5 kg/ha at transplanting and again at 60 days
after transplanting (DAT). This integrated approach significantly reduced early shoot borer incidence to 6.57% dead heart
(DH), representing a 78.44% reduction compared to the untreated control (30.47% DH). It also resulted in the highest number
of millable canes (81,600/ha) and cane yield (102.82 t/ha), translating to a 33.15% yield increase over the control (64,680
canes/ha; 77.22 t/ha). The next most effective treatments were sett treatment with imidacloprid 600 FS @ 1 ml/L plus soil
application of fipronil 0.3G @ 25 kg/ha at transplanting and 60 DAT, and foliar application of chlorantraniliprole @ 0.3 ml/L
before transplanting and again at 60 DAT. These treatments achieved yield increases of 28.58% and 26.39% over the control,
respectively, and were statistically at par.
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Introduction it suitable for integrated pest management (Sharma et al.,
The early shoot borer (Chilo infuscatellus Snellen) 2013) [8 However, research on early shoot borer
(Lepidoptera: Crambidae) poses a serious threat to management in transplanted sugarcane especially under
sugarcane cultivation across India, leading to notable single-bud sett technology is limited. Key knowledge gaps
economic losses (Avasthy & Tiwari, 1986) . In Andhra remain regarding the ideal timing, mode of application, and
Pradesh, its infestation commonly begins at the germination comparative effectiveness of soil-applied and foliar
phase and, under unfavourable climatic conditions such as insecticides in these systems. Considering these challenges,
drought or inadequate rainfall, can extend into the stalk the current study aims to evaluate the performance of
development stage, where it acts as an internode borer selected insecticidal treatments in managing early shoot
(Avasthy, 1969). Historical studies have indicated that this borer under transplanted conditions, with a focus on
pest can destroy between 26% and 65% of mother shoots enhancing plant establishment and improving final cane

(Khan & Krishnamurthy Rao, 1956) [, causing yield yield.
reductions of up to 33% in cane, 12% in sugar recovery, and
27% in jaggery production (Patil & Hapse, 1981) 1. Its Materials and Methods

impact is especially severe in rainfed conditions, where Single-bud seedlings of sugarcane variety CoA 99082 were
damage to over 70% of shoots has been reported (Prasad raised in poly trays after treating with imidacloprid 600FS
Rao et al., 1991) [*7], @ 1 ml/L prior to planting. After 6-7 weeks of nursery
Unchecked infestations can persist beyond the early growth growth, seedlings were transplanted along with the root
stages, with the pest attacking new internodes mass into small pits spaced at 90 x 45 cm. The field
approximately 120 days after planting. This leads to experiment followed a Randomized Block Design (RBD)
hardened, uncrushable canes and a decline in juice quality. with ten treatments, each replicated three times, and was
The extent of sucrose loss varies based on crop variety, age, conducted over three consecutive crop seasons (2016-17,
and infestation severity. Various insecticidal strategies have 2017-18, and 2018-19) at the Regional Agricultural
historically been adopted for managing this pest in Research Station, Anakapalle, Andhra Pradesh. Details of
conventionally planted crops using three-budded setts (Patil the treatment combinations are provided in Table 1. The
et al., 1982; Kennedy, 1993; Jena et al., 1994; Jhansi & crop was established in plots measuring 5.0 m x 0.9 m x 6
Ramachandra Rao, 1995) [& 9 10. 151 Among newer control rows, with transplanting carried out during the second
agents, chlorantraniliprole has emerged as an effective fortnight of March each year. All standard agronomic
option, exhibiting strong activity against lepidopteran pests practices including land preparation, fertilization, irrigation,
while posing minimal risk to beneficial insects, pollinators, and weed control were implemented according to the
and non-target soil organisms (Dinter et al., 2008) I']. Its low recommended package for sugarcane in the North Coastal
application dose and favourable toxicological profile make Zone of Andhra Pradesh. To assess pest infestation, the
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incidence of early shoot borer (ESB) was recorded as dead
heart symptoms at 30, 60, 90, and 120 days after planting
(DAP) in each plot. For insecticidal treatments, granular
formulations were applied
pocketing/placement method at planting (0 DAP) and 60
DAPS, targeting the base of the sugarcane clumps. Foliar

insecticide

DAPS, using spray volumes of 450, 675, and 900 L/ha,

ournal of Entomology Research www.entomologyjournals.com
the tillering phase. Dead heart incidence was calculated by
counting the number of affected and healthy tillers in each
plot, with results expressed as percent infestation.
Additional observations included sucrose content in juice,
number of millable canes, and cane yield, all measured at
harvest. Data from all three years were subjected to
appropriate statistical analysis and summarized in Tables 2
and 3.

into the soil wusing the

applications were carried out at 30, 45, and 60

respectively, ensuring complete coverage of tillers during

Table 1: Details of the treatments

Sr. No. Treatment
1 Sett treatment with imidacloprid 600FS @ 1ml/L + Spray of monocrotophos 36SL @1.6ml/L at 7 days before transplantation of
seedlings and 4%, 6™ and 9™ weeks after transplanting
2 Sett treatment with imidacloprid 600FS @ 1ml/L + Spray of monocrotophos @1.6ml/L at 7 days before transplantation of
seedlings and 60 days after transplanting
3 Sett treatment with imidacloprid 600FS @ 1ml/L+ Spray of chlorantraniliprole18.5SC @ 0.3ml/L at 7 days before
transplantation of seedlings and 60 days after transplanting
4 Sett treatment with imidacloprid 600FS @ 1ml/L + Spray of monocrotophos@ 1.6ml/L at 7 days before transplantation + soil
application of fipronil 0.3G @ 25 kg/ha at after 60 days transplanting
5 Sett treatment with imidacloprid 600FS @ 1ml/L + Spray of monocrotophos @ 1.6ml/L at 7 days before transplantation + soil
application of chlorantraniliprole 0.4G @ 22.5kg/ha at after 60 days transplanting
6 Sett treatment with imidacloprid 600FS @ 1ml/L + Spray of chlorantraniliprole 18.5SC @ 0.3ml/L before transplantation + soil
application of fipronil 0.3G @ 25 kg/ha at after 60 days transplanting.
7 Sett treatment with imidacloprid 600FS @ 1ml/L + soil application of fipronil 0.3G@ 25kg/ha at the time of transplantation and
60 days after transplanting
8 Sett treatment with imidacloprid 600FS @ 1ml/L + soil application of chlorantraniliprole 0.4G @ 22.5kg/ha at the time of
transplantation and 60 days after transplanting
9 Sett treatment with imidacloprid 600FS @ 1ml/L + Spray of chlorantraniliprole 18.5SC @ 0.3ml/L before transplantation + Soil
application of chlorantraniliprole 0.4G @ 22.5kg/ha at 60 days after transplantation
10 T10- Untreated control

Results and Discussion
1. Early shoot borer (Chilo infuscatellus)
The data presented in Table 2 clearly indicates that all

insecticidal

untreated control in mitigating early shoot borer (ESB)
incidence up to 120 days after planting (DAP). Among the
tested strategies, soil-applied insecticides demonstrated
greater efficacy than foliar sprays in suppressing the borer

population.

resulted in the lowest ESB incidence of 6.57% dead hearts
(DH), translating to a 78.44% reduction compared to the
untreated control (30.47% DH). The next most promising
treatment consisted of sett treatment with imidacloprid
600FS @ 1 ml/L, paired with soil application of fipronil
0.3G @ 25 kg/ha at transplanting and 60 DAPS. This
treatment recorded 8.78% DH, corresponding to a 71.18%
reduction over the control. These findings highlight the

treatments significantly outperformed the

The most effective treatment involved sett . . . .
treatment with imidacloprid 600FS @ 1 ml/L, combined superior  performance of systemic and soil-applied
with soil application of chlorantraniliprole 0.4G @ 22.5 insecticides in managing ESB under transplanted sugarcane

conditions.

kg/ha both at transplanting and at 60 DAPS. This approach

Table 2: Efficacy of different treatments on the incidence of early shoot borer & internode borer in single node seedlings (Pooled data)

Cumulative incidence of ESB (%) Incidence of internode borer (%)
Treatment |2016-17|2017-18|2018-19|  Mean Ri‘gﬁfﬁg‘:'}%er 2016-17 | 2017-18 [2018-19 Mean R‘zgﬁ‘t’:'o‘irz%er
T1 11.44 | 16.07 | 2053 | 16.01(23.44) 47.46 35.45 | 43.33 | 61.82 | 46.87(43.16) 19.18
T2 13.81 | 13.87 | 33.70 |20.46 (26.38) 32.85 33.33 | 45.00 | 53.33 | 43.89(41.42) 24.31
T3 13.58 | 1256 | 4.80 | 10.31 (3.30) 66.16 26.67 | 2545 | 36.67 | 29.60 (32.87) 48.96
T4 10.59 | 18.95 | 37.20 |25.25 (18.34) 17.13 4212 | 46.67 | 56.67 | 48.15 (44.11) 16.97
T5 11.61 | 13.83 | 27.24 |17.56(29.87) 42.37 24.85 | 25.00 | 50.00 | 33.28 (34.95) 42.61
T6 14.30 | 16.02 | 21.84 |17.39 (24.40) 42.93 29.39 | 26.67 | 50.26 | 35.44 (36.34) 38.89
T7 812 | 7.00 | 11.21 | 8.78 (17.15) 71.18 55.76 | 3545 | 40.00 | 43.74 (41.34) 2457
T8 397 | 621 | 952 | 657 (14.63) 78.44 26.67 | 10.00 | 58.89 | 31.85 (33.20) 45.08
T9 14.81 | 14.73 | 1855 |16.03 (23.56) 47.39 47.22 | 46.67 | 46.67 | 46.85 (43.18) 19.21
T10 32.05 | 19.72 | 39.63 | 30.47 (33.27) - 5454 | 53.33 | 66.11 | 57.99 (49.62)
‘F’ test Sig. - Sig.
SE (m) 227 3.24
CD (P=0.05) 6.80 - 9.71
CV% 16.71 - 14.04

ESB: Early shoot borer; Figures in parenthesis are angular transformed values

2. Internode borer (Chilo sacchariphagus indicus)
As presented in Table 2, notable differences were observed
among treatments in reducing internode borer incidence.
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applied both prior to transplanting and again at 60 days after
transplanting (DAT). This combination resulted in the
lowest infestation level of 29.60%, corresponding to a
48.96% reduction compared to the untreated control. The
next most effective treatment involved sett treatment with
imidacloprid 600FS @ 1 ml/L along with soil application of
chlorantraniliprole 0.4G @ 22.5 kg/ha at transplanting and
60 DAT, which recorded 31.85% internode borer incidence,
achieving a 45.08% reduction over control. These results
underline the effectiveness of both foliar and soil-applied
chlorantraniliprole when used in conjunction with systemic
sett treatments for managing internode borer under
transplanted sugarcane cultivation.

3. Juice sucrose & Number of millable canes and cane
yield

The percentage of juice sucrose did not show significant

variation among the ten treatments evaluated. The highest

www.entomologyjournals.com

number of millable canes (81,860 NMC/ha) and cane yield
(102.82 t/ha) were observed in the treatment combining sett
treatment with imidacloprid 600FS @ 1 ml/L and soil
application of chlorantraniliprole 0.4G @ 22.5 kg/ha at
planting and again at 60 days after planting. This treatment
resulted in a 33.15% increase in cane yield compared to the
untreated control, which recorded 64,680 millable canes/ha
and 77.22 t/ha cane yield. The next best performing
treatments were sett treatment with imidacloprid 600FS @ 1
ml/L plus soil application of fipronil 0.3G @ 25 kg/ha at
transplanting and 60 days after, yielding 79,200 millable
canes/ha and 99.29 t/ha cane yield, and sett treatment with
imidacloprid 600FS @ 1 ml/L combined with foliar spray of
chlorantraniliprole 18.5SC @ 0.3 ml/L applied before
transplanting and at 60 days after transplanting, which
resulted in 79,650 millable canes/ha and 97.60 t/ha cane
yield. Both treatments were statistically comparable (Table
3).

Table 3. Impact of insecticidal treatments on NMC, cane yield and benefit cost ratio in single node seedlings (Pooled data)

NMC (000/ha) Cane yield (t/ha) BCR
Treatment |, 17|2017-18|2018-19|  Mean 'Qg;‘t}fgf(%r 2016-17|2017-18 |2018-19|  Mean '23{,??3? (?;fgr
T1 78.83 | 86.98 | 61.63 | 75.81(8.74)|  19.80 96.36 | 102.00 | 79.17 | 92.51 (9.66) 19.80 2.18
T2 7417 | 84.72 | 65.10 |74.66 (8.69)]  15.90 85.83 | 103.49 | 79.17 | 89.50 (9.50) 15.90 2.15
T3 76.79 | 87.85 | 74.31 |79.65(8.98)|  26.39 89.51 | 110.05 | 93.23 | 97.60 (9.92) 26.39 2.24
T4 7401 | 85.24 | 69.44 |76.23(8.78)  19.10 85.62 | 106.05 | 85.24 | 91.97 (9.65) 19.10 2.17
T5 77.87 | 85.42 | 71.18 |78.16(8.89)]  23.98 91.02 | 107.31 | 88.89 | 95.74 (9.83) 23.98 2.20
T6 73.55 | 83.85 | 65.28 |74.23(8.66)|  18.73 84.97 | 110.81 | 79.25 | 91.68 (9.61) 18.73 2.16
T7 80.22 | 87.93 | 69.44 |79.20 (8.95)|  28.58 98.30 | 110.00 | 89.58 | 99.29 (10.01) | _ 28.58 2.25
T8 84.69 | 87.98 | 72.92 |81.86(9.10)|  33.15 | 10457 | 110.84 | 93.06 |102.82 (10.18)]  33.15 2.26
T9 76.64 | 87.33 | 72.92 |78.96 (8.94)| 2454 89.29 | 109.81 | 89.41 | 96.17 (9.85) 24.54 2.20
T10 66.91 | 83.72 | 43.40 |64.68 (8.04) - 77.44 | 9954 | 54.69 | 77.22 (8.18) 1.99
SE (m) 0.17 0.26
CD (p=0.05) 0.51 0.56
CV% 3.35 331

NMC: Number of millable canes; Figures in parenthesis are square root transformed values

These results align with earlier studies that have
demonstrated the effectiveness of chlorantraniliprole 0.4 GR
and fipronil 0.3 GR in reducing early shoot borer (ESB)
infestations and improving sugarcane yields (Bhavani et al.,
2017; Badgujar et al., 2017) B 4. Research by Pandey
(2014) 231 Shobharani et al. (2018) [*l, and Penn et al.
(2023) [, confirmed that the granular formulation of
chlorantraniliprole (0.4 GR) performs comparably to its 20
SC counterpart in managing ESB populations. Choudary et
al. (2018) P, recommended applying chlorantraniliprole 0.4
GR at 22.5 kg/ha or fipronil 0.3 GR at 25 kg/ha both at
planting and at 60 days after planting to achieve effective
control of this pest. Similarly, Umashankar et al. (2018) (81,

reported significant reductions in cumulative infestation of
Chilo infuscatellus with these insecticides, which translated
into higher cane yields than untreated controls. Douressamy
et al. (2019) also found chlorantraniliprole 35 WG at 75 g
active ingredient per hectare to effectively suppress
infestations by both early shoot borer and internode borer in
sugarcane. The efficacy of soil-applied fipronil in managing
shoot borer has been well documented as well, with studies
by Patil et al. (1993) [*® Nagalakshmi et al. (1999) [*2,
Talpur et al. (2002) 29 and Dheer Singh and Tomar (2003)
81, confirming its ability to maintain reduced levels of early
shoot borer infestation.

Fig 1: Early shoot borer: Dead heart, Larva inside the shoot
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Fig 2: Internode borer: Bored holes on the cane; sprouting of buds on infested cane; exit hole made bb INB adult, exit hole plugged with
excreta and reddening of the internal tissue due to INB damage

Conclusion

The present study demonstrates that sett treatment with
imidacloprid 600 FS @ 1 ml/L, combined with either soil
application of chlorantraniliprole 0.4 GR @ 22.5 kg/ha or
fipronil 0.3 GR @ 25 kg/ha at transplanting and again at 60
days after transplanting (DAT), or foliar spraying of
chlorantraniliprole @ 0.3 ml/L before transplanting and at
60 DAT, effectively managed early shoot borer in
sugarcane. These treatment regimens resulted in the highest
number of millable canes and a 33.15% increase in cane
yield compared to the untreated control.
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