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Integrated Coconut Insect Pests Management in Large Area
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ABSTRACT

There are 4 important insect pests of coconut in Koh Samui; coconut hispine beetle,
coconut black headed caterpillar, rhinoceros beetle, and red palm weevil. Under this
project, selected pest control technologies had been integrated and applied to control the
already mentioned pests through the collaboration of 12 research centers and Plant
Protection Research and Development Office under Department of Agriculture. Koh Samui;
an island about 33 km away from mainland with 68,000 rai of coconut growing area was
chosen as the project site because of its ideal conditions. Altogether 5 activities were
carried out between November 2012 and January 2015. Surveys to assess the extent of
outbreak and level of damage caused by each insect pest were conducted. Results were
used to draw a pest population map for further actions.

Three species of parasitoids; namely; Asecodes hispinarum, Tetrastichus
brontispae and Goniozus nephantidis for respective controls of coconut hispine beetle, and
coconut black headed caterpillar were mass-reared. Six mass rearing units were established
for rearing A. hispinarum and T. brontispae and 7 rearing units were established for rearing
G. nephantidis. The total of 247,521 mummified larvae of A. hispinarum, 330,823
mummified pupae of T. brontispae, and 703,767 cocoons of G. nephantidis were produced
and released. Trunk injection of 3,422 plants with Emamectin benzoate 1.92% EC showed
70-100% mortality of coconut black headed caterpillar larvae after 30 to 90 days, and 30%
mortality after one year.

Two hundred pheromone traps were set up for the control of adult rhinoceros
beetle. The traps could entrap the total of 7,391 females and 7,977 males between March
2013 and October 2014. Control of rhinoceros beetle larvae by inoculating green

muscardine; Metarhizium anisopliae into the 2 x 2 x 0.5 m. pit log trap for 3 rounds showed



that in each round the infection rates were between 90.9 to 100% which resulted in 8,475
larvae killed in total between June 2013 and December 2014.

The effectiveness of IPM scheme developed for this project was monitored and
evaluated every 2 months and at the project completion. Results revealed that the severe
outbreak of coconut black headed caterpillar decreased from 5,813 rai, to 448 rai, or 92
percent decrease. The area of coconut hispine beetle severe outbreak was reduced from
4,882 rai to 823 rai, or 83 percent decrease. As for rhinoceros beetle, the last survey found
no severe infestation area, down from 239 rai at the beginning of the project. In contrast,
area of red palm weevil severe outbreak increased from 2,483 to 8,663 rai.

Technology on integrated coconut insect pest management was transferred to end
users such as coconut orchard owners, hotel gardeners, agricultural extension officials, and
DOA researchers who worked in the problem areas. Training courses on integrated coconut
insect pest management were carried out 2 times with 221 participants. Training course on
mass rearing and utilizing G. nephantidis to control black head caterpillar were carried out
2 times with 98 participants. Training course on converting organic matters such as elephant
dung to bio-fertilizer to reduce rhinoceros beetle breeding sites were conducted 2 times
with 221 participants. The project published 3 handbooks; entitled, Integrated coconut
insect pest management in Koh Samui, Mass rearing and utilizing of G. nephantidis for black
headed caterpillar control, and Utilizing Metarhizium and pheromone trap to control

coconut and oil palm rhinoceros beetles.

Key words: Integrated pests management, coconut black headed caterpillar,

coconut hispine beetle, rhinoceros beetle, red palm weevil
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Venkatesan, T., C.R. Ballal and R.J. Rabindra. 2008. Biological Control of Coconut Black-
Headed Carterpillar Opisina arenosella Using Goniozus nephantidis and

Cardiastethus exiguous. Brilliant Printers Private Limited. Bangalore. 14 pp.

Table 1. Mass Production of 3 parasitoids and number released all 3 parasitoids to control
Opisina arenosella and Brontispa longissima on Samui island during November

2012 to October 2014.

Parasitoid Target Yield Release
Goniozus nephantidis (adult) 148,000 1,088,344 703,767
Asecodes hispinarum) (mummified) 165,000 307,821 247,521

Tetrastichus brontispae) (mummified) 176,000 460,009 330,823




Table 2. Percent mortality of coconut black headed caterpillar by bioassays method using the coconut leaves from trunk injection the insecticides into the coconut

tree at Tambon Na Mueang, Amphoe Ko Samui, Surat Thani province during December 2013 to November 2014.

Application rate mortality of coconut black headed caterpillar (%) after feeding on coconut leaves (h)

Treatment (g or ml/tree) 3 days after application 7 days after application 15 days after application 30 days after application

24 a3 72 24 48 72 24 a3 72 24 48 72
ema.” 5% WP 12 0 25p% 25b  87b  87b 87b  Oc Oc 25¢  0b 0d 0c
ema. 5% WP 15 1.2 25b 25Db 12c 12b 12cd  Oc 0c 0c 0b 0d 0c
ema. 5% WP 18 0 Ob 0b O0c 0b 0d O0c O0c 0c 0b 133c  350b
ema. 5% WP 15% 1.2 1.2b 12b 12c 1.2b 12cd Oc O0c O0c Ob 0od 33c
ema. 1.92 EC 30 1.2 1.2b 1.2b 25c 125b 162b 200b 350b 450b 83b 516b 700a
ema. 1.92 EC 50 1.2 250a 250a 137a 537a 687a 375a 700a 825a 4l6a 833a 966a
lalangdnans 0 0 0b 0b 25c 50b 62bc 0 c O0c O0c 0b 0d O0c
CV (%) 67.6% 789 779 55.7 58.3 37.0 60.5 32.1 30.8 74.4 39.0 44.4

Application rate mortality of coconut black headed caterpillar (%) after feeding on coconut leaves (h)

Treatment (g or ml/tree) 45 days after application 60 days after application 90 days after application 1 year after application

24 48 72 24 48 72 24 48 72 24 48 72
ema.” 5% WP 12 1.6b¥ 66bc 166bc Oc 0b 283 b 20b 145b 187bc 20b 20b 20b
ema. 5% WP 15 33b 83bc 83bc O0c 0b 21.6 b 0b 104b 29.1b 41b 41b 6.2b
ema. 5% WP 18 33b O0c 5.0 bc O0c 33b 133 bc Ob 145b 208bc Ob Ob Ob
ema. 5% WP 15% 100b 133b 183b O0c 16b 1l6bc O0b 16.6b 208bc Ob 0b 0b
ema. 1.92 EC 30 70.0a 850a 950a 500b 56.6a 733a 541a 8l2a 854a 20b 20b 62b
ema. 1.92 EC 50 916 a 98.3 a 100.0 a 66.6 a 733a 90.0a 68.7a 958a 100.0a 229a 333a 375 a
Lingdnans - 0b 16c  16¢c 0c 0b  Oc Ob  0b 0c 0b 0b 0b
CV (%) 32.0% 32.5 31.7 19.7 288 319 26.1 38.4 33.1 68.9 58.2 60.0

1 emamectin benzoate 2. A single hole drilled 3/ Means followed by a common letter are not significantly different at the 95% level by DMRT

4 Data were transformed to square root X+0.5 before analyzed



Table 3. Damaged areas (rai) from 4 species of coconut insect pests at Ko Samui, Surat

Thani province during November 2012 to October 2014.

Damaged level* coconut insect pests

BHC CHB RH RPW

Before project start Oct. 2012**

No damage 21,932 0 0 1,643
Low (1) 31,613 12,906 65,148 53,284
Moderate (2) 9,156 50,727 3,128 11,151
Severe (3) 5,814 4,882 239 2,438

Project done Oct. 2014***

No damage 17,665 0 0 0

Low (1) 39,057 32,312 67,754 32,743
Moderate (2) 11,345 35,380 761 27,109
Severe (3) 448 823 0 8,663

* Ref. Proceeding of the Dissemination workshop on the CFC/DFID/APCC/FAO Project on Coconut
Integrated Pest Management held in Colombo Sri Lanka 12" — 20" October 2006

**Survey 30 Oct. - 2 Nov. 201

***Survey 27-30 Oct. 2012

BHC : Coconut black headed caterpillar; Opisina arenosella

CHB : Coconut hispine beetle; Brontispa longissima

RB : Rhinoceros beetle; Oryctes rhinoceros

RPW : Red palm weevil; Rhynchophorus ferrugineus
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Figure 1. Flow chart of the process and method to integrated coconut insect pests

management on Samui island during November 2012 to October 2014.
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Figure 2. Coconut plantation areas and survey marking (a) Severe outbreak areas in each

pests (b) on Samui island, Surat Thani province.
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Figure 5. Chronological outbreak of coconut insect pests, adjustment of the coconut

plantation owner and helping from both local authorities and project

operations to alleviate impacts.



