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PERFORMANCE OF TRICHOGRAMMA CHILONIS FOR THE CONTROL OF
GURDASPUR BORER IN SUGARCANE IN VARIOUS DISTRICTS OF NWFP

Faqir Gul , Ruidar Ali Shah™ and Sajad Anwar"
* Sugar Crops Research Institute, Mardan- Pakistan **ARI Tarrnab, Peshawar-Pakistan

ABSTRACT

Different doses of parasitoid eggs of 7richogramma chilonisviz.80 00, 10000, 12000, 14000, 16000, 18000
and 20000 per acre were tested against gurdaspur borer Bisetia steniellus in sugarcane ratoon crop during
2005 and 2006 in different districts of NWFP. Data were recorded on the basis of percent infestation from
July through September, while cane yield (tons/ha) was recorded at the time of harvest. Cane samples of
each treatment were analyzed in sugar analysis laboratory for commercial cane sugar percentage (CCS %)
to calculate sugar yield (t/ha). The results show ed that, all doses of parasitoid significantly reduced borer
infestation and improved cane and sugar yields as compared to check plots. Significantly lowest borer
infestation and highest cane and sugar yields were recorded in those plots where 16000 to 20000 (8 to 10

trichocards per acre) were applied.
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INTRODUCTION

Sugarcane crop is a multiple source of food, fodder and cash need of the growers and readily available
energy in human diet. This crop is grown in three provinces of Pakistan namely Sindh, Punjab and
NWEFP. Total area of sugarcane in Pakistan during 2003- 04 was 10,75,000 hectares with production
of 5,37,76,000 tons. Out of which NWFP has 1,05,000 hectares with production of 47,45,000 tons
(Malik and Gurmani, 2005) .

Among the factors contributing to lower yield in our country, the attack of insect pests is of great importance
Various insect pests like termites, borers, Pyrilla , whitefly, bugs and mites etc. attack this crop and cause
heavy losses in terms of low yield and quality (Atwal, 1994). Sugarcane borers make tunnels in stubbles
and internodes due to which food supply to aerial parts of stem and leaves become stopped. Moreover
these tunnels pave way for diseases. Amongst all borers gurdaspur borer (Bissetia steniellus) is noted to
be quite destructive pest of sugarcane in Pakistan. The newly hatched larvae of this pest feed gregarious
ly in common hole of top inter ode for 10-12 days. At this stage the affected plants can be identified
easily due to its dry tops. These larvae then come out from the common hole and migrate to canes in the
same or adjoining clumps individually, where they enter inside the internodes and bore the stem in a spiral
to words the periphery and then bore straight upward. With out some effective measures, the crop cannot
be protected from the ravages of insect pests specially borers. A natural enemy of borers
(Trichogramma chilonis) control caterpillars of different crops specially sugarcane borers

through out the world.
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Trichogramma are tiny wasps that kill the eggs of Lepidoptera. Its egg hatches into a small larva, which
feeds inside of the moth eggs and kill them.

Rajendran and Hanif (1996) tested release techniques for 7richogramma chilonis , an egg parasitoid
against sugarcane borers in Tamil Nadu, India. They observed that the release of parasitoid by the
closed cup mechanism and loose egg exposure were the best release techniques with higher percentage
emergence of parasitoid as compared with the conventional technique of open card release tied to plants.
Abbas (1997) stated that during 1987-1996, sugarcane plants in Egypt infested with Chilo agamemnon
eas treated with 7richogramma evanescens has higher yields than untreated plants. 7. evanescens was
released once each year early in the season at 20, 000/feddan (1 feddan = 0.42 ha). this treatment reduced
infestation by 50-79 % at the end of the season. Greenberg ef al (1998) assessed the role of 7richogramma
minutum and T pretiosum (reared on Helicoverpa zea eggs) as parasitoids of the Mexican rice borer,
Foreuma loftini, and sugarcane borer, Diatraea saccharalis saccharalis under laboratory and greenhouse
conditions. richogramma minutum parasitized 42.0% of sugarcane borer eggs in laboratory conditions.
In the greenhouse, 7. pretiosum parasitized an average of 55.3% of the Mexican rice borer eggs
(distributed on sugarcane plants). Results show that, about 21.0% eggs of sugarcane borers were
parasitized. Based on results, they suggested that there is great potential for the use of 7richogramma
spp. to control sugarcane stalk borers in a field IPM program. Soula et al., (2002) released 15000
Trichogramma chilonis per hectare against spotted stalk borer Chilo sacchariphagus Bojor, a major pest
of sugarcane in Southern Asia, the Indian Islands and Mozambique in Southern Africa.

The parasitoids were released at two sites Savannah (SAV) and Sainte Marie (SMA) and compared
them with untreated plots. In treated plots, the percentage of bored internodes at harvest was 45 %
less than the controls at SAV and 35 % at SMA. Colong (2003) reviewed the literature pertaining
to the biology and control of Eldona saccharina on its indigenous host plants and sugarcane.
Because of multi host infes tation, biological control has been considered a major option in limiting
the impact of this pyralid stalk borer in sugarcane. Based on results of numerous published papers
a classically based biological control approach could be more successful in limiting borer numbers
in sugarcane. Hearne ef al., (2003) stated that African stalk borer, Eldana saccharina has become
a serious pest to the sugar industry in South Africa. Sugar Association of South Africa investigating
numerous indigenous and exotic parasitoids from past decade as a means of biologically controlling
stalk borer infestation in sugarcane. Laboratory results indicate that Gonionus natalensis to be one
of the most promising parasitoids for this purpose. They further pointed out, that change in farming
practices could lead to a self sustaining parasitoids population with 60 % reduction in crop damage.
Shenhmar et al., (2003) conducted large scale field demonstration using 7richogramma chilonis
against sugarcane stalk borer Chilo auricilius in Punjab, India during 2000-2001. 7richogramma
chilonis was released @ 50, 000 per hectare at 10 days interval from July to October. In terms of
borer incidence, they recorded a reduction in damage over the control by 52.04 % during 2000
while 60.03 5 during 2001. Mustafa et al., (2006) tested Irichogramma @ 16 cards having 400-500
eggs per card in sugarcane crop in farmer fields at 15 days different localities of districts Faisalabad,
Toba Tek Singh and Jhang to know the efficacy of Trichogramma against sugarcane borers. The cards
were applied at fortnightly basis from April to September during 2003
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2004. Data were recorded on the infestation of borers during May -June and December January at
crop harvest, respectively. Results show that tiller infestation ranged from 2.7 to 7.0 % in treated and
4.7 to 13.5 5 in untreated fields. The loss reduction in tiller infestation due to release of
Trichogrammaranged from 29.3 to 61.4 %. The internodes damage ranged from 3.9 to 10.5 % in
treated and 9.6 to 18.6 % in untreaed plots. The internodes damage reduction due to 7richogramma
treatment ranged from 28.6 to 59.7 %.

Keeping in view the importance of sugarcane borers especially gurdaspur borer, the experiments
were carried out to study the effect of 7Trichogramma chilonis (an excellent egg parasitoid of
sugarcane borers) in different districts of NWFP to enhance yield capabilities of comparatively low
cost.

MATERIALS AND METHODS

The experiments were conducted at Sugar Crops Research Institute (SCRI) Mardan and farmers
fields during 2005 and 2006 in the major districts of NWFP. Those fields of ratoon crops were
selected where attack of gurdaspur borer was noted maximum during previous year in plant crop. At
each location, the experiments comprised of eight treatments including check were laid out in
randomized complete block (RCB) design having four replications.Plot size was maintained as 20 x
6.75 m* The experiments were conducted twice for confirmation of the results. The parasitoid
(Trichogramma chilonis)was cultured on the eggs of Angoumois Grain Moth (Sitotroga cerealella)
in the laboratory as per required procedure. Different doses/parasitized eggs of Trichogramma
pasted on ivory cards (Tables: 1.1 1.5) were applied during July to September at 15 days interval.
Infestation of gurdaspur borer (dry tops) was recorded by counting the number of infested
tops/plants at monthly interval during last week of each month. Average cumulative data for 3
months (July- September) of each district was tabulated (Table-1.1 to 1.5). Results were based on
mean data of both the years. Cane yield in tons/ha was recorded at the time of harvest. Commercial
Cane Sugar percentage (CCS %) data was recorded after cane juice analysis of each treatment in
sugar analysis laboratory at Sugar C rops Research Institute Mardan as per method developed by
Chen, 1985. For this purpse samples of 20 canes randomly were collected from each treatment at
the time of harvest. Sugar yield tons/ha was calculated with the help of the following formula.

Sugar yield=Cane yield CCS%
100

Mean data were statistically analyzed and LSD test was used as test statistics

RESULTS AND DISCUSSION

Results of the experiments conducted at SCRI Mardan and farmer fields in different districts of NWFP to
check the infestation of gurdaspur borer Bissetia steniellus Hampson (Crambidae; Lepidoptera) using
different doses of egg parasitoid (7richogramma chilonis) as 8000 parasitoid eggs (T1), 10000 parasitoid
eggs (T2), 12000 Parasitoid eggs (T3), 14000 parasitoid eggs (T4), 16000 parasitoid eggs (TS), 18000
parasitoid eggs (T6), 20000 parasitoid eggs (T7), the untreated check (T8) and the resultant effect of these
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treatments on cane yield (tons/ha), Commercial Cane Sugar (CCS %) and sugar yield (t/ha) are presented
in tables 1.1 to 1.5 Statistically analyzed data in all districts showed that, infestation of gurdaspur borer
(dry tops), cane and sugar yield (t/ha) and CCS% were significantly different except sugar yield (t/ha) for

district D. I. Khan.

Results presented in Table-1.1 revealed that mean infestation of gurdaspur borer in district Mardan )
during 2005 and 2006 was significantly the lowest (2.29%) in T7 followed by 2.50, 3.02, 3.73, 4.33,
4.82 and 5.29 in T6, TS5, T4, T3, T2 and T1 respectively, while its lowest infestation (6.17%) was
recoded in check (T8) plots. Analysis of the data further showed that, mean cane yield was significantly
the highest (37.50 t/ha) in T7 followed by 35.97, 31.66, 31.63, 31.46, 31.49 and 31.04 t/ha In T6, TS5,
T4, T3, T2 and T1 respectively against the lowest (30.41 .t/ha) in check (T8). CCS% was ranged from
12.11 to 12.26 % in T1 and T7, it was significantly lowest (12.05%) in check (T8). Sugar yield was
significantly the highest (4.54 t/ha) in T7 llowed by 4.40, 3.87, 3.86, 3.81, 3.82 and 3.76 t/ha in T6, TS5,

T4, T3, T2 and T1 against the lowest (3.66 t/ha) in Check (T8).

Table-1.2 revealed that, in district Charsadda, mean infestation of gurdaspur borer was recorded as lowest
(2.50%) in T7 followed by 2.53, 3.37, 4.59, 4.85, 5.05 and 5.54 in T6, TS5, T4, T3, T2 and T1 respectively,
while it was significantly the highest (6.63%) in T8 (check). Mean cane yield was ranged from 22.28 to 25.
15 t/ha in T1 and T7, while it was lowest (20.48 t/ha) in check (T8). CCS% was minimum 11.27% in T1
to Maximum 11.77% in T7 and was lowest (11.07%) in check (T8).Maximum sugar yield (2.95 t/ha.) was
recorded in T7 while it was minimum 2.51 t/ha for T1. Lowest sugar yield (2.26 t/ha) was recorded for TS8.
In district Peshawar (Table-1.3) reveal that mean infestation of borer was ranged from 2.78% in T7 to
5.33% in T1 against the highest (6.32%) in check (T8). Cane yield, CCS% and Sugar yield were minimum
23.28 (t/ha), 10.18 (%) and 2.37 (t/ha) in T1 to maximum 24.66 (t/ha), 10.97% and 2.71 (t/ha) in T7 against
the lowest 20.78 (t/ha), 10.12% and 2.10 (t/ha) in check (T8). Statistically analyzed data in Table-1.4
showed that, in district Bannu, mean infestation of borer in the treated plots was ranged from 2.24 to
4.24% in T7 and T1 against the lowest (5.73%) in check (Tnd Sugar yield (25.13 t/ha, 9.95% and 2.50
t/ha) were recoded in T7. Based on statistically analyzed data, results of all locations revealed that the
effect of parasitoid was almost the same on two maximum doses i.e 18000 and 2000/acre being non
significant on these two doses. These findings are closely in agreement with those of Rajendran and
Hanif (1996), Abbas (1997), Soula et al.,, (2002), Colong and Shenhmar et al., (2003) an8). Cane yield,
CCS% and sugar yield were significantly the highest (22.77 t/ha, 11.40% and 2.58 t/ha) in T7 against the
lowest (20.45 t/ha, 11.11% and 2.27 t/ha) in check (T8). Results in table-1.5 revealed that in D.I Khan
district, borer infestation was higher (5.00%) in T1 and lowest (2.31%) in T7 against highest (6.19%) in
T8. Maximum cane yield, CCS% ad Mustafa (2006). These workers reported that, release of Trichogramma
sugarcane borers alone and in combination with other IPM methods significantly minimized borers
infestation and improved cane and sugar yield compared to check plots.
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CONCLUSION

It is as compared to untreated plots in all districts. Keeping in view the above study, parasitoid eggs of
the above parasitoid @ 16000 to 2000 in the form of 8 to 10 tricho cards per acre should be used is
concluded that, biological control agent ( 7richogramma chilonis) significantly reduced infestation of
gurdaspur borer in sugarcane ratoon crops during the grand growth period (July to September) and also
increased cane and sugar yield for gurdaspur borer in sugarcane at 15 days interval. Awareness about
this parasitoid should also be disseminated among the growers as it is selective for borers control and
environment friendly compared to other IPM methods specially chemical control having side effects

Table-1: Effect of different doses of Trichogramma on the infestation of gurdaspur borer,cane yield,
commercial cane sugar percentage (ccs %) and sugar yield (sugarcane ratoon fields)

Table-1.1:- District Murad (Sugar Crops Research Institute, Mardan)

Treatments | %0 Gurdaspur borer attack | Cane yield (t'ha) CCS (%) Sugar yield (t/ha)
(Parasitize | 2005 2006 Mean | 2005 2006 Mean 2005 2006 Mean 2005 2006 Mean
eggs/Acre)
8000 5.18b | 5.40b | 529b | 31.00 | 31.08 | 31.04d 1212 | 1210 | 1211e 3.76 3.76 376e
(T1)
10000 445¢ | 519b | 482c¢ | 3145 | 3133 | 31.39¢cd | 1215 12.13 | 12.14de | 3.85 3.80 3.82d
(T2)
12000 4.02d | 465¢ | 433d | 31.51 | 3141 | 3146¢cd | 12115 12.15 | 12.15d 3.82 381 3.81d
(13)
14000 338¢ | 408d | 3.73e¢ | 31.69 | 3158 | 31.63¢ 1220 | 1222 | 1221¢ 3.86 3.86 386¢
(T4)
16000 224f | 381d | 3.02f | 31.73 | 3160 | 31.66¢ 1220 | 1225 | 1222bc | 3.87 387 387c¢
(T5)
18000 257f | 243¢e | 250¢g | 36.11 | 3583 | 3597b 1225 | 1225 | 1225ab | 4.42 438 440b
(T6)
20000 220f | 238¢ | 229¢g | 3725 | 3775 | 3750a 1225 | 1227 | 1226a 4.56 4.63 454a
(T7)
Check 605a | 6.29a | 6.17a | 3025 | 31.58 | 304le 12.10 | 12.00 3.66 3.66f
(T8)
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Table-1.2:- District Charsadda (Farmer field of village Shahidan)

Treatments % Gurdaspur borer attack Cane yield (t/ha) CCS (%) Sugar yield (t/ha)
(Parasitized eggs/Acre) | 2005 2006 | Mean 2005 2006 Mean 2005 2006 Mean 2005 2006 Mean
8000  (T1) 5.55 5.54 5.54b 22.12 22.45 22.28¢e 11.25 11.30 1127¢g 2.48 2.54 2.51f
10000 (T2) 5.03 5.07 | 5.05¢ 2229 | 2256 | 22.42de 11.30 11.45 11.37f 2.52 2.58 2.55ef
12000 (T3) 4.82 4.89 4.85cd 22.54 22.60 22.57 cde 11.36 11.50 11.43 ¢ 2.56 2.60 2.58 de
14000 (T4) 4.57 461 | 459d 22.85 | 22.65 | 22.75¢cd 11.45 11.53 11.49d 2.62 2.61 2.61cd
16000  (T5) 2.65 410 | 337e 2295 | 2285 | 2290¢ 11.45 11.61 11.53 ¢ 2.63 2.65 2.64¢
18000 (To6) 2.52 2.54 | 253¢ 24.12 25.12 24.62b 11.70 11.75 11.72b 2.82 2.95 2.88b
20000 (T7) 2.50 250 | 2.50f 2445 [ 2585 | 25.15a 11.75 11.79 11.77 a 2.87 3.04 295a
Check (T8) 6.72 654 | 6.63a 20.25 20.71 20.48f 11.00 11.15 11.07h 222 2.31 226¢g

Figures in columns having same letters are non-significant at a =0.05

Table-1.3- District Peshawar (Farmer Field of Village Gulbella)

Treatments % Gurdaspur borer attack Cane yield (t/ha) CCS (%) Sugar yield (t’ha)
(Parasitized eggs/ 2005 2006 Mean 2005 2006 Mean 2005 2006 Mean 2005 2006 Mean
Acre)

8000  (T1) 5.04 5.62 533b 23.45 23.12 23.28f 10.15 10.21 1018 b 2.38 2.36 237b
10000 (T2) 5.06 5.09 5.07 be 23.51 23.46 | 23.48e 10.35 10.25 1030 b 2.43 2.40 2.41b
12000 (T3) 4.98 4.90 4.94¢ 23.62 23.58 | 23.60 de 10.42 10.25 1033 b 2.46 2.42 2.44b
14000 (T'4) 3.94 432 4.13d 23.75 23.65 23.70d 10.45 10.29 10.37b 2.48 2.43 245b
16000 (T5) 3.75 2.94 334e 23.79 2397 | 23.88¢ 10.48 10.29 10.38 b 2.29 2.46 237b
18000 (T6) 2.79 2.85 2.82f 24.33 24.53 2443 b 10.85 10.75 10.80 a 2.64 2.63 2.63a
20000 (T7) 2.74 2.82 2.78f 24.60 2472 | 24.66 a 11.00 10.95 10.97 a 2.71 2.71 271 a
Check (T8) 6.30 a 635a | 6.32a 20.86 20.71 20.78 g 10.10 10.15 10.12 b 2.11 2.10 2.10¢
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Table-1.4: District Bannu (Farmer field of village Azizabad)

Treatments | % Gurdaspur borer attack | Cane yield (t/ha) CCS (%) Sugar yield (t/ha)
(Parasitized | 2005 | 2006 | Mean 2005 2006 Mean 2005 2006 Mean 2005 | 2006 | Mean
eggs/Acre)
8000 (T1) | 460 |[4.08 | 4.34b 21.83 | 21.35 21.59 | 11.12 | 11.18 | 11.15¢cd 242 | 238 [240¢
10000 (T2) | 4.03 | 3.38 | 3.70c 21.85 | 21.31 2158 | 11.13 | 11.21 | 11.17cd 243 [ 238 |240¢
12000 (T3) | 3.78 [ 3.16 | 3.47¢c 21.89 | 21.51 21.70c | 11.18 | 11.23 | 11.20bcd | 2.44 | 2.41 | 2.47abc
14000 (T4) | 3.09 | 2.98 |3.03d 21.98 | 21.96 21.97b | 11.20 | 11.26 | 11.23bc 246 | 247 | 2.46bc
16000 (T5) | 2.90 |[2.13 | 2.51e 22.15 | 22.24 22.1% | 11.22 | 11.28 | 11.25bc 248 | 2.51 | 2.49abc
18000 (T6) | 2.42 [ 2.15 | 2.28e 22.55 | 22.64 2259 | 11.33 | 11.29 | 11.31ab 2.55 [ 255 | 2.55ab
20000 (T7) | 2.38 | 2.10 | 2.24e 22.75 | 2280 22.77a | 11.38 | 11.40 | 11.39a 258 | 259 |258a
Check (T8) | 5.52 | 594 | 5.73a 20.33 | 20.58 20.45d | 11.10 | 11.12 | 11.11d 226 | 229 |227d
Table-1.5: District D. I. Khan (Farmer field of village)
Treatments | % Gurdaspur torer attack | Cane yield (t/ha) CCS (%) Sugar yield (t/ha)
(Parasitized | 2005 | 2006 | Mean 2005 2006 Mean 2005 2006 | Mean 2005 | 2006 | Mean
eggs/Acre)
8000 (T1) |5.13 [4.88 |500b 2431 | 24.11 | 2421f |9.65 9.72 | 9.68f | 234 | 234 |234a
10000 (T2) | 4.27 | 4.65 | 4.46¢ 2435 | 2415 | 2425t | 9.73 975 | 974e | 237 | 235 |236a
12000 (T3) | 3.27 [3.67 |347d 24.38 | 2420 | 24.29de | 9.81 9.75 19.78d | 239 | 236 |237a
14000 (T4) |3.17 [3.26 |3.21d 2441 | 2425 | 2433d | 9385 9.78 | 9.81cd | 240 | 237 | 238a
16000 (T5) 292 [2.15 [253¢ 2445 | 2436 | 24.40c |[9.85 981 | 983¢c |241 |239 |240a
18000 (T6) | 2.51 | 2.13 | 2.32e 2495 | 2489 [2492b | 9.89 990 | 989b |247 | 246 |246a
20000 (T7) |2.50 212 [231le 25.15 [ 2512 | 25.13a | 9.95 9.95 |1 995a 250 | 250 |250a
Check (T8) | 6.00 | 6.38 | 6.19a 21.14 | 21.10 | 21.12g | 9.40 941 | 940g 199 | 198 | 198a

Figures in columns having same letters are non-significant at =0.05
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