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Sugarcane insect pest management:
Natural enemy complex of sugarcane moth borers

in Thailand
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Investigation on natural enemies of sugsrcane moth borers,

Chilo infuscatellus Snellen, Chilo sacchariphagus (Bojer), Scirpophaga

excerptalis (Walker) and Sessamia inferens (Walker) were carried out in

the laboratory and supplemented with investigaticon under field condition
in several sugarcane growing areas in Thailand. The investigation revealed

that Trichogramma chilotraeae Nagaria & Nagarkatti, Telenomus rowani
£ P

Gahzn) and Cotesia flavipes (Cameron) were the most imporitsnt parasites

of these sugsrcane moth borers. Other less imporiant naturasl enemies were

the hymencplerous perasites  Temelucha philippinensis (Ashmead) Yanthopimplae

p. , Tetrastichus schoenobii (Ferrieve) a species of unidentified tachinid,

Few species of earwigs and some specles of spiders. These natural enemiegs

were important factors regulating the population of sugarcane moth borers.
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THTRODUCTION

The sugarcane moth borers complex is considered the most lmportant

wsect pest of sugsrcane in Thailland. The gpecies of moth borers are Chillo
infuseatellus  Snellen, Chilo szecharipheguy  (Boier) Sesamile infereng

(Walker) and Scirpophsgs excerptalis (Walker). The species complex of these

moth borers vary in varions sugsreane growing sress snd the infestation
occurs a1l over the vear (Susss-ard,1882). An infestation by wmoth borers
results in the characteristic "dead hesrt” in the young cane end "bunchy
top” in the older cane (Fig. 1) with subseguent reduction in orop stands in

f.

I

the voung shoot gtage and reduction in stalk weight znd Joice qguality
harves

Since the resulis of chemical control of sugaresne moth borerse in the
field have been often disappoiniing and not cost-effective, resesrch into the
potentisl value of thelr nstural enemies becomes evidently importanl as @
bazis fundamentsl 1o the sugasrcsne borer mansgement program. The objsctive
of 1hiz study is to evaluate the nstural enewy complex of sugsrcane moth
borers with & prospects of utilizing these naitural enemies 38 biologleal

control agents of sugarcane moth borers i Thailsnd.

MATERIALS ARD HETHODS

Survey_and evelustion of natural enemies

Field survey and evalustion of natural enemies of sugarcans nobh
borers were carried out in smior sugsirosne groving aress Thailand.
¥ampzeng Saen, MHakbon Pathom was the sein site for this investigation., The
extensive Field survey and svalustion were dong by eollecting and exsmining

all predetors Found stiseking sugarcane woth borers snd collecting all im-

mature atages of sugercane motl borers Tor parasite emergence, exsminatlion
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important parasite species were resred and
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Figuer 1 A characteristic "desd heart™ caused by suparcane molh

borer in younp DuUpArcane.
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Sampding Tor the popnlation of natural enemies of sugsresne moth borers

were sel st Rampseng S9sen, Hakhon Pathom. One stool was used ss @ sample and

i

100 sswples were  taken Trom the ares of 1 hs. The sampling wag corrvied outb
al two-week  intervals from the tine of the emergence of sugarcane through
the cropping  period of one yesr. The nomber of natursl enemies snd all

stege of sugsrceane moth borers were recorded For further evaluation.

Pyslusiion of the nstursl enemies

The evalvation of nastural enemies was carried out st Kawpaeng Saen,
Nakhon Pathom by using the numbesr of parasitized eggs and larvae as criteris
for evalustion. The fobtal number of eggs, and larvas and those parasitised

were recorded at biweekly intervals during the period of investigabion. The

FESULTS AND DISCUSSION

Survey and evalustion of neitural enemnies

The field survey of natursl enemies of sugarcane moth borers reves-

led 7 species of hymenopiorous parasites, a species of dipterous parasite,
5 Ten areciess of earwigs, and » Yew speclies of aspiders. Among the hymenop

terons parssites, Telenomas rowand (Gahew)  (Hywenoptera @ Scelionidsze),

o

Trichosramss ohilotresess MNegarsia and Nagerkettl (Hymerpters @ Trichograums-—

-

tidae ) were egfg parasites; Cotesis flevipes (Caneron) (Hwenopler: Braco-

nidse), an anddentified braeoonid in Subfeamily Doyvetinse  and

Tempeluchs philiceinensis (Ashmesa ) (Hymenopters @ Ichneumonidae) were larval

o : U SRR RO S o U SN .\ N TP e S e Y e
paracsites; and Tebresbichus  syyvardl Rohwer {(Hvmenopters © Bulophidsas) and

¥anthopimels stemmstor (Thunberg) (Hvesnoptersa : loelnevnonidse ) wers papsl

parasites. Agarwal angd Siddigue (1884) and  Montis and Courtois (1852)
veported that T, ohdloiyese, O, fisvipes and T. avvari were the most impor-

tant parssites of sugsroanse Lorers in Indis, Fakistan and Mauritios,
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From the fiedd evalustion in this study 3t was evident that T. rowsnd.
T, chaiobrasse, . [lavipes snd T, syveari were the most dominant species
of parssites of sngzroane npoll borvers,  The population of 1. chiilotrasae,

Tooroswnd and O flsvives sppesrad at relatively high levels Trow June to

&

511

Decenbey, The pattern of pooulstion fluctuslion iz shown in Fig. 2. Other

apecies of natural enemdies, however, ocourred at low densities duriy the

sEme Deriod

Biclogical situdy of some psrasites

Trichogramms chilotraese Nagavaijs & Nagarkattl

T. chilotraese was an important egg pavesite of C. infusecsiellus and
C. sacchariphsgus. The adult of T, chilotrasae was pale vellow. The average
length from hesd to the tip of abdomen was 0.472 + 0.04 mn. The wing expanse
was 1.31 4+ 0,05 s (Fig. 3). Sex differentistion could be detected by the
antennae, The wale antenns wes plumose while the femals sntenna was genien-
late.

The preovipositon seriocd of T, cohidlotraese was less than 24 h after

adult emergence. The larvael period was gbhout 4 to 6 davs and the pupsal

o

period was about 4 1o 5 devs. The ftotal 1ife ovele from egf to adoll emesr—

gence was abont 9 to 15 deve. The longevilty of adult was about 2 to & dava.

¢ Py & " ey
Teleqorpe rowsny (Gahan

o

T.orowani was an egg parasite of C. infusestsllus, . sscchariphagus

and S, excerpbalis. Hesd and thorax of adults were shining black. The length
Frow hesd Lo sbdomen wag 0,87 + 0,313 mn (Fig, 4%,
The adult T, rowoni was positively phototaxis and fed immediztely after
ul

smergencs s zoon slorted to mete. The oviposition occurred few hours after

emergence . The total 1ife cyvele from egg to adolt emervgence  wag aboul 5

ihe longevity of adult was shoul & to & days



POPULATION DENSITY (LOG M)

i3

B

B
H

b
§

%

0.8

9.8

3.4 -

G.2

Fig. 2.

1 Lpmmry . flaviopes fﬁ%&

~ M N i \ AL

B . / o .‘\ . A \ 2N

| ?;,f\ /f/&‘ { \ ka//i \\%‘ ;’/
RN g\ ‘

- = 7 i \ %? i \ ]

B ;r }f W 5 ‘{\ % // \ ;/3% X/jz

i ] Voo ;o

IR N | yaua

T L RNV AN

U VAN SRV AV

B A N V VL \ T

'41;3 ’fé’ f} ¥ 33 i f 1 { i 1 :4 ii 1} H I ¥ 1 ¥ % } i

Ak AR BAY JUing JUL ALIG SER QCT NOY DEC JAN FER

Qe

Population demsity of Cotesia flavipes {Cameron), Trichogramma chilotraeae

Magaraja & Nagaketti and Telenomus rowani {(Gahan) at Kampaeng Saen, Nakhon

Er e =

Psathom, Thailand in 1990,



Fig. 3. TFemale adult of Trichogramma chilotraeae Nagaraja &

HMagaketti.
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Fig. 4. Female adulis of Telenomus rowani {Gahanl.




Cotenis Llavipes (Cameron)

. flavipes was apn importsnt internal Jarval paresite of asugarcane
moth bhovers. The ege of C, flavipes was creamy white and becawe pale-vellow

bafore hatching. The layvee of ¢, [lavipes was vermiform, white ©o pale
vellow in color. The mature larva of €. flavipes begen to spin cocoon im-
mediately for pupsbtion after comding out from the host larva.  The nanber

of pupac obtained per parssitized larve was 82.8B3 + 24.24. The oocoon was

5

ghoutly constructed, white in rolor and messured 2.23 + 0.13 mm (Fig. 5).

¢

The thorsx snd abdomen of adult €. flavipes were black while the legs, an-
tennee and mouthparts were light reddish brown (Fig. 5). The female sntern-

as were submoniliforn, short, not as long 8s body but the male anbannse

3

wéra filiform. The average length from head to the tip of abdomen was
1.83 4 0.08 mm. The wing expsnze was 3.14 + 0.12 mn. The adult parssite
:go inside the host lsrvae and the incubsation period was sbout 1 to 2
davs, The durstion of developpent from egg to prepupa was 12.78 + (0,78
davs. The pupal stage took 5.70 4+ 0.88 davs. The total 1ife cyele from egg
to aduli emsrgence was 20,10 + 1.17 deys under lsborstory condition.

The investigation revezmled that femzsle sdults of £, Flsvieezs could

o

perasiilized larvae of sugarcsne moth  bovers in 81l stages of develomment

especially  the third to Tourth instar larvae.

Assesmment, ana eveluation of perasites o5 engarcane woth borers

The evslustion revealsd that 7. ohilotrzese snd T rowsnd were the
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C. sacchariphasus snd S, inferens. O, Llavipes could
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Figure 5. A female adult of Cotesis flavipes (Cemercn) and the mass

of cocoons of €. flavipes ayound the parasitized larva of

sugarcane woth borer.
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Relationship between the total egps of Chilo infuscatellus Sasllien,

Chilo saccharipagus (Bejer) and Scirpophaga exerptalis {Walker) and the

parasitized eggs by Trichogramma chiletraeae Nagavajs & Nagarketti and

Telenomus vowani (gahan} at Kawmpaeng Ssen, Nakhon Pathom, Thailand.
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parasitize 811 stages of larvae of these sugarcane wmoth borers. The rela-
tionships between the total number of larvae of Lhese sugsrcane mobh borers
and the number of parasitized larvae were shown in Fig. 7. It was apparent
that the number of parasitized larvae incressed as  the totsl mumber of

lervae incressed. The percent parasitization by A, flavipes over thr yeayr

v

I
()

WAL 49, The highest psrasitizetion ceouryed in October and was about
32 .81 percent.

This investigstion indicated thst T, chilotrasese . T. rowani ., and
C, flsvipes were the most important bicleogical control agents of sugareane
moth borers. The dats obtained from this study could be utilizged Tor fur-

ther work on the utilization of these parasites in the sugmentative biclo-

gical control of sugarcane moth borers in Theiland.

CORCLUSICN
The invectigation on natural enemies of sugsrcsne moth borers, Chilo
infuscatellus, Chilo sacchariphagus (Bojer), Desamia inferens (Walker) and
Sceivphoghags exerpislis (Walker) revesled that ssven species of hvmencpter—

cus parasites,

1Y

species of dipterous parasite, a few species of sarwids,
gnd  spiders were important natursl enemies of theme sugsresne moth borers,
Among of these, Trichogramma chilotrzese  Nagarsia & HNagarkstti,

Telenomas rowani (Gahon) and Cotesis Flsvipes (Cameron) were the most impor-

S

tant egg and larval parasiites of sugsrcane moth borers in Theiland.
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Relationship between the total larvae of Chilo infuscatelius Snellen,

er) and the

]

Chilso sacchsriphagu

74y

{Poier} snd Sesamia inferens (Walk

parzsitized larvae by CUotesia flavipes {Cameren) at Hampzeng Saen,

Nakhon Pathom, Thailasd in 1993.




