
PR)CEEDINGS IIB VoL. 9, No, 1, L974.
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EMPHASIS ON POPULATION TREND AND ITS DAMAGE
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R I N G K A S A N

Telah dilakulcm penganatan tentang kompo-
nen Be?a1gga d@t antltnopoda Lain pada aaosiaei
padi dmt aayurot. Didapatkan baltua kontponen
tersebut masih cukup beranti dari, segi ruttai.
i,nterakei ekologi.a.

Dilakukan penafsiran tenhadap pola popu-
Lasi penqgerek batutg padi eerta aerangga lnna
sayu?an dengan eara aatrpling stadia nada. dan
d.ettlasa.

Di,keterntl<sn pola populaei. yang ti.dnk be-
gitu beruariaei untuk suatu daenah yang Luas
di Jan Baxat.

A B S T R A C T

The insects and other atthropode conpo-
nents of riee otd uegetablee association u)ere
imsestigated. It uae fomd that these eontpo-
nents uere etill neaningful frcm the aepeet of
eeological interaction.

Eatimate of ytee-borere populati,on trend
qtd aleo of the uegetables peets uere earried
out by meana of ilturatures and matures san-
pl ing.

Apparently the uariation of the popula-
tion trend of rtce as ueLL ae uegetable peetr.
wae snnll uithin a rel.atiuely Large area in
llest Jaua.

*)o"p".a."nt 
of Blology, Inst' i tute of Technology Bandung.
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TNTRODUCTION

One of the cruclal probleurs ln connectlon wlth plant pro-
tectl"on and pests management ln Indonesla was the problem of
contiuous and regular data collectlon of the pests.

After a relatlvely long delay, an lntenslve effort ln
thls directlon saa started agaln ln 1964 (Soenardl, 1967) wtth
the prlne ernphasls on the control of rlce pests. It rras fol-
lowed later on wlth a nore detall etudy such as populatlon
life table of Trgporyza ineertulas Walk (SuhardJan, 1973).

Insect ecology ls always an lnterestlng subJect eepeclal-
J-y lf l t deals wlth lneect pestd. The followlng report w111
be on the ecology of lnsect pests of rLce and vegetable aseo-
ciatlon such as the lneects conponent wlthln a certaln area,
populatlon trend and parasltlsn and the damage or lnfestatlon
of the pests. Thls prellmlnary investigatlon ls expected to
stlmulate further study ln the fleld of lnsect ecology espec-
la l ly  of  the lnsect  peats.

MATERIALS AND METHODS.

I. RICE INSECT PESTS

L. Inseet Cornposition

The northern part of Java has been subJected to varlous
treatment ln relatLon wlth the rlce lntentif lcatlon progran.
One of the flrst steps 1n thls ecologlcal study' was to flnd
out the lnsects conposltlon wlthln the rlce fleld and to com-
pare wlth the data collected long before the progran.

Investlgatlon was carried out from July upto November
L972 (dry season), sponsored by LP, Boegr. The locatlon rras

Clberes (lJest Java) i the area was planted wlth local as well
as hlgh yteldlng rlce varletles. Insects were collected for a
24 hours perlod (3 hours interval) from 8, 10, 12, 14 and 16
weeks old crop. At daytfune the lnsects were collected with
standard sweeplng net of a fl.ne nesh; at ntght wlth standard
kerosene llght trap. One set of sweepl-ng lnvolved 20 n walk
to four dl,rectlon from polnts of lntersection between rice-
fteld dykes selected at random.

2. The population trend of rice-stern borere and gallnidge'

At certain areas, rice-stem borers, gallnldge and hoppers
had caused conslderable lost and even total. To explore the
knoirledge on the populatlon trend of the luportant rice pests,
an lnvesttgatlon was carrled out at Sang llyang Serl Experl-
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mental  Stat ion (West  Java)  dur ing the wet  season 1969.  Ef fec-
tive area was 360 m2 and from each plot 16 htl ls were investl-
gated everyday for larvae and pupae. Each plot was selected
at randorn.

3. Seasonnl patterm of boters and gallnidge infestation

?he nost common rnethod for rlce-borera evaluation has
been the assessment on the degree of lnfestatlon ln the form
of white heads and deadhearts. Another sympton sultable for
populatlon estlmate has been on gallrnldge by using the percen-
tage of silvershoots wlthln a h111. Dlrect countlng on larvae
w111 be very t ldeous.

a. Susceptibil i ty of uatious riee uarieties

Exanple on the lnfluence of rice varlety was taken from
variety screenlng lnvestlgation located at Bekasi, northern
part of West Java. Petlod of lnvestlgatlon from January upto
t4ay L972.  The screened var iet ies were IR5,  IR8,  C4-63,  IR-
532,  L576-2,  Dewi  Rar lh,  Pel i ta  l /1 ,  peLLta I /2  and Synrha.
Dosage and appllcation of fertl l izers rras atandard, no lnsec-
ticides were used. Each plot was 10 x 5 n2 with three repeti-
t ions for each variety. Hil ls for whltehead, deadheart and
silvershoots lnvestigation were taken from lntersectlon of
l l ne  3 ,  8 ,  13  and  18  w i th  l i ne  3 ,  8 ,  13 ,  28 ,  33  and  38  (32
h111s) with 7 days lntenral of observatlon. The degree of ln-

festation was expressed in 
\] " 

\# x l00Z (M = number of

tl-I lers observed; m = nurnbers of lnfected ti l lersi N = number
of  h i l ls  observedl  n = number of  in fected ht l ls) .

b. The effect of insectieides on botey,s population

From hundreds of insecticides experlments took place from
all over Java, one experiment fron Clrebon (West Java) wll l be
taken as an example. It was a trial of 8 dlfferent lnsectl-
cldes and the rlce variety was Syntha. Measurement for each
plot was 5 x 10 m2 and there were 3 repetLtLons for each in-
sect ic lde t reatment .  Fer t l l izers appl lcat lon l ras standard.
The period of investlgation was January to June 1970. The
percentage of borers infestation erere calculated fron 32 hil ls
frour each plot.

N. WGETABLES INSECTS PESTS

1. Insects Contposltion

Conponent of lnsect pests from vegetables assoclatlon
have not been lntenslvely explored. It wll l be tnterestlng ln
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the flrst place to reevaluate the inportance of Lnsects from
this comunlty. The sunrey area lras Lenbang (West Jav:i), ele-
vatlon 900 n. Aslde from routlne earnpllng for PLuteLLa sp.
alod Croeidolomia sp. a speclal effort wae uade to evaluate the
other pests frou Novembet L972 to May 1973.

Countlng of Lnaects were done on lndlvldual crop chosen
at random. Samples were taken ln plaetlc bags for ineects
analyels.

2. Insecte eonposi.tion and. the degree of danage i,n relation
uith erop stages

Cabbage was selected to l l lustrate a correlatlon between
the developnent of lnsects conposltlon and the degree of dan-
age 1nfl lcted to the crop as host.

Ten cabbage were selected at random from several loca-
tlons 1n Lenbang and Pacet (West Java) at weekly tnterval and
kept singly ln plastlc bags for lnsects analysls and assess-
ment of damage. The sanpling perlod was during the wet season
ot  L97L1L972.

A more detall lnvestlgatlon \ras carried out withln an
area of 0.5 I{A wlth a more controlled conditlons. The area
was divlded lnto 4 plots, each was 16 x 65 n2. The cabbage
varlety was Orsena (Denmark). Manura was used ln nursery and
for  protect lon Dl thane-45 (0.27()  and Tamaron 0.12 were used.
Each plot conslsts of approxlnately 1600 cabbages. Fertl l lz-
ers used were urea (200 kg)  and manure (9.500 kg) .  .One p lot
waa untreated for control and the other three rrere treated
0.052,  0.102 and 0.152 Tamaron ln 5 days ln tenra l .  For  ln-
sects countlng, 160 plants were chosen at random and the count
was started from 10 days after transplantlng upto 65 days with
an lnterval of 5 days.

3. The probLens of paz,asitism

Litt le has been done to evaluate the degree of parasltism
on insect pests especlally lnsects pests of vegetables. The
dtfflcultles are mostly on the ldentlf lcatlon of the para-
eltes. Evaluation lras done by collectlng materi.als from
fields, kept ln v1als and walt for the ernerglng Parasltes.
The percentage of parasltlsm wae an expresalon of how uany
collected rnaterlals bel.ng parasltlzed. Evaluatlon froo pupal
stage of several pests durlng L972 - L973 at Lembang area pro-
duced meager data on parasltisro. We knew e.g. that Agrotis
ypeilon was parasltlzed by tachlnld at 5Z level, whlch meane 5
out of 100 collected plpae from the fleld were paraaltlzed;
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C. bi.notalis by lchneunonlds at 57.1eve1, P. macuLipennia by
Angitia eeropluga upto 752; P. orielnlcea by lchneunonlds and
broconlds at 102 level and H, artni,gera by lchneumonlds at 5%
level.

A rather lntenslve study on paratlslms has been carrled
out wlth the populatlon of PLuteLLa maauli,pennis and lcs para-
slte Angitia cerophaga. Assessment on the degree of para-
sltlsn of P. maculipennie by Angitia eeroplwga were made sev-
eral t lnes at Lenbang area. Flrst, fron Novenber 1968 upto
urld 1969. Then from January 1970 upto nld 1970. Sanpllng
were done weekly fron 50 cabbages ln a plot randonly selected.
A11 stadla of PLuteLLa vere counted and collected. Percentage
of parasitisn was calculated from the emergence of Angitia
fron 50 PLuteLLa pupae chosen at random.

Data of nonthly temperature, huntdlty, raLnfall and num-
bers of ralny days at Lenbang area rraa obtalned fron the Dl-
rectorate of Meteorology and Geophyslcs for a perLod frour
1951 -  1960;  1968 -  1970.

RESULTS

I, RICE INSECT PEST

1.. Inseet Cornpoeition

From these fLve tlnee of sampllng and each of whlch wlth-
tn 24 hours of survelllance we have the lnpressLon that insect
populatlon from rlce flelds around thls area nas not very
poor. There were more than 10 orders repreaented ln thls area
(Fig. l-). Furthermore, level of populatlon was relatlvely
hlgh.

2. The population trend. of irnportant riee inseets

From a total of 33 observatlons (x 16 h111s) on 1, 2, 3
and 4 months old crop, a rather rough population trend of
borers was constructed. It was found that borers egg cl-usters
were found throughout the flrst 3.5 months perlod of observa-
tlon and were urostly confined on early stage crop ( L - 2
nonths). Concentratlon of egg clusters nere spotted from me-
dlo February upto early March (Fig. 2). Early lnstar larvae
were found nostly on the flrst 2.5 oonths of observatlon,
whlle late instar larvae and pupae were found mostly ln the
last half perlod of observatlon. Egg cLusters reappeared ln
the last weeks of rlce crop season (several days before har-
vest). From the results of thl-s observatlon it 1s assumed
that wlthln a slngIe rret season there were three groups of
borers populatlon. The flrst group lras a snal1 lnlt lal popu-
latlon, the uothe fllght ended approxlmately 40 days after
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transplantation (however lt may vary accordlng to the etart of
rlce cultlvatlon ln the area). Egg clusters could be spotted
untll the fLrst month after transplantlng (Flg. 2). The sec-
ond group conslsted of accr.oulatlons of several broods or1-
glnated fron the surroundtng area and fron the area ltself.
Eggs were found for a perlod of 20 days, early instar larvae
for a perlod of 50 days and late lnstar larvae plus pupae for
the last 30 days.

If lt was consLdered that the net aeason rlce crop start-
ed late November and early December (the start of ralny season
ln the northern part of West Java) then lt ls assumed that
thls type of borers populatlon trend ls typlcal for the north-
erTI part of West Java and even part of central Java. Fron
December to medlo January, rlce crop couLd accorunodate one
lnit ial brood of borers. From nedlo February to medlo March
egg clusters and early lnstar larvae were domlnant. Light
trap catch showed 1fi.g. 3) that durlng rnedlo February, moth
catch was lncreaslng and reached lts. f lrst peak. From medio
February to rnedl.o March early instar larvae were domlnant, egg
clusters decllned. From tredlo Aprll to. medlo May (harvest for
early varletles) late inetar l-arvae was predominant. Egg
clusters rrere concentrated on Late March, Aprll and early May.
The pattern of noth catch by Llght trap showed a very closely
related pattern of populatlon of the lmratures. Flrst there
was an 1nltiaL1y low level of moth catch ternlnated on medio
February. The second and the largest uroth populatlon wlthln
the season started ln medio March and after a sllght drop ln
late March lt was contlnuously hlgh untl l medlo Aprll. The
thlrd group of rnoth fl lghts appeared ln early May.

Other important rlce insects have not been lnspected
thouroughly. However, frour the l lght trap catch (F19. 3) we
got and lmpression that several rlce insects have a rather
slmllar pattern of population developnent while monltored from
this trap. These are Nilaparuatd sp. r Nephotettis sp. and
Inazwna sp. Rlce bugs (Leptoeotisa and Podnps) appeared sev-
eral t lmes but they were rather far-off from the borers pat-
tern op populatlon.

3. Seasorlal patterm of infestation

Borers infestatlon reached lts hlghest peak at approxl-
rnately 50 days after plantlng. It rnay represent the second
large populatlon of brood mlxture origlnated from the lnit lal
snall populatlon. The second hlghest lnfestatlon occured sevi
eral days before harvest (126 days after plantlng date). Thts
phenomenon may represent the last brood of borers populatlon
wlthln the season. Between the hlghest lnfestatLon at the
early season and the second htgh lnfestation at late seasont
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two or three ever decreasing peaks of infesfation could occui
between 80 - f00 days old crop, the infestation were relative-
lu l.ow (Fig. 4). Counting of iu'matures f rour ti l lers showed
that the high population level were found around 60 and 120
days a ld crop (F lg.  5) .  The pat tern of  two peaks,  one at  the
early crop stage and the second at the late crop season 1s
siurtlrar to the lnfeetation F^:tern.

Now come the question of whether varietal difference had
any effect on borers population trend. Frorn the result of
this investigation and lf the degree of lnfestatj-on as well as
the population of the immaEure j-nsects were taken into consid-
eration, it appeared that the pattern of populatlon trend fron
various varietl_es was slmilar (f lg. 4). The difference rras on
the level of susceptibil i ty toward the insect attack as seen
fron the level of infestation and also from the content of the
immatures. When this infestation level was compared or natch-
ed with the l lght trap carch (Fig. 6), then there was a siml-
lar trend such as reported previously.

Results of the observatlon from the sarne location told us
sonethlng about the galtr-midge population pattern. It was ap-
parent that there was a rather slgnif{cant populatton level
infected approxlmately 50 days oLd rice crop (Flg. 7). The
level decreased on 60 days old crop and increased to a rela-
tively very high population level around 90 days and the Level
dropped dorsn to very low Level. Furthermore the infestati.on
trend of gallmldge on 8 different varieties was slmllar, the
dlfferences was only on the level of infestation.

Ir was interesting to see from the results of the inves-
tigation that the trend of borers lnfestation na6 slmllar for
the treated and the untreated crop; and again the dlfference
was onJ-y on the level of lnfestatlon (Flg. 8).

4. Ihe general popul.ati,on ttend of borers

Speaking of popuJ.atl"on trend based on ineects infestation
and also from iunratures and moths catch, it rnay hereby be con-
cluded that wlthin a certaln crop season there was only one
trend of borers population that \ i las valld wlthln a relatively
large plantlng area although there nere several rlce varietj.es
and also subjected to the application of several pestlcides.
There sras an init iaL borers brood upto 30 - 40 days old crop
followed by a second large curnrlati-ve brood which ls low at 70
days old crop. Finally there ls a last group of borers popu-
latlon which w111 go through a fal1ow perlod and whlch be the
inltlal brood for the ner<t season and reached its peak around
100 days old crop. Moths catch from this area was aLso sinl-
lar to the caEch pattern . from placee prevlously mentioned.
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5. Notes on pazusites

There waa no clear plcture on the general level on rLce
pest parasltlsil througholrt Java. Sanplee from several places
at l{est Java revealed that the level of borers egg parasltlsn
were under 402. In addltlonr. eeveral borere larvae were also
paratlslzed by nernatodes (turphinemis sp. ) . Gallnldge nas
mostly paraettlzed by Platygaste? orVzae. whlch averaged 702.
Few eupelnids lrere also found ln gallmldge.

il. WGETABLES INSECIS PESTS

1.. Irueet Contponents

The followtng results l l lu8trate the compoeltlon of in-
sect pests frou vegetables and ranked ln the order of Lnport-
ance.

Cabbage

1. PLuteLLa naanlipennis ZeLL
2, Cnoeidolonia binotalie ZeLL
3. Aphids
4. Agrotie ypeilon (llufnagel)
5. Prcdenia Littura (Febrlclue)
6. Pl.usia orielnlcea Fabrlclus
7. Heliothie armigem, (Hurbner)
8. HeLLuLa undali,s Fabrlclus
9. LapltAgma erigua (Hurbner)

10. Leucania unipwtcfuta (llaworth)
11. Plusia elnleites (Eepen)

Tomatoea

1. Heli,othie armigem, llurbner
2. Prcdeni.a, Littun Fabr.
3. Plueia orielnLeea Fsbr.
4. Agtotis ypsilon (Hufnagel)

Potatoee

1. Phthor'fnaea operanllea ZeLLer
2. Elinnea ehlorle de tl
3. Heliothis armi,geru, (Ilurbner)
4. Epilachna epatsa llrbst
5. Myzue persi,eae
6. Plusia calehytee (Eeper)
7. .Lygue solani chu
8. Itlezara uiridula L
9. Altomala uarLdis F

10. Gryllotalpa afnicana PaL
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Corditi,on of the field (L972 - L97s)

l,llxed crop, several dlfferent vegetabl.es were cultlvated
cloeely together. Insectl.cldes ueed by crop growers were Ta-
Daron, Bayrucyl, Antracol, Prolan an Antracol (for tooatoes),
funglci.de: Dithene - 45. Cabbage wae treated wlth Tanaron,
Bayrucyl and Endrlne. Informatlon on pestLcldes applicaclon
came from the growera. (Sorne of the pestlcLdes mentioned hae
not received appoval for release by Indonesia PestlcLdes Com-
nlalon) .

2. Insect eontposition md. the degree of danage in relation
uith crop stagee

In a perlod of 16 weeks sanpllng (1 week lnterval) lt was
apparent that there rrere tno predonlnant tnsects froo cabbage:
PLuteLLa naeulipennie and, Ctooidolomia binotalie. After the
lneects were collected, they were groupped accordlng to the
ln8tars. It was posslble therefore to construct a klnd of po-
pulatlon table from eeveral of the vegetables lnsects. It
na8 apparent that there nere two broode of pe8t8 wlthln one
crop season ( f fg .  9) .  To starr  v l rh Plute l la  was the f l rs t
pest appeared on cabbage (Agtotia also, but in a Smaller
scale). The flrst generatlon termlneted sn the 9th weeks old
cabbage, changee froo lanral coroposltlon to pupal started on
the 10th weeke oJ-d crop. Soon the populatlon nulttplied ap-
proxl-lrately 10 tfuoee and lt was the second generatLon. C. bi-
notalia appeared later, the group of the lst lnstare appeared,
already ln larger number then PLuteLLa, at the 3rd'weeks old
crop. The eecond generatlon terminated later tllrer. PLuteLLa,
but the eLze of the populatlon was almost slmllar.

The second point of lntereet eas to see any possible
relatl,onehlp between the development of varlous insects popu-
latlono the level of leaves danage and the percentage of ln-
fected leaves. Aegeesment of leaves eurface danage were nade
by traneferlng the outllne of leaves area lnto cheese paper,
lncludlrg the d,'nage portlon. The danage portlon were cut out
and welght. Percent doage wee exprcseed ae the welght of
danage portlon devlded by the lntact portlon. The overall re-
sults as lt ls preaented ln f1g. 10, ahowed the euccestve ap-
pearance and developuent of lnsect pests on cabbage. The
optlnal number of lnfected or daroage of leavea was on 1l weeks
old cabbage. It happened etnultaneousLy wlth the populatlon
lncrease of the 3rd broode of PLuteLLa naa,tlipermie and, C. bi-
rptalie and other lneecte. Speaklng of danage, there were
Dore or lese 4 peaks wlthln a season; 3, 4, 12 and 16 weeks
old cabbage.
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Tomatoes

From lntenelve pbaervatloos started on November L972 and
ended on May 1973 it was concluded that the insecte compoel-
tlon of touatoes rras very nuch Lnfluenced by the surroundlng
crops. Saryllng for.each locatlon were done by selectlng at
randoo 5 rows of crop. Insectg nere collected, danage frults
lrere counted and aLso total frults wlthln a row. It was noted
that tomatoes located Ln a heterogenous envlronnent (potatoes,
corn, cabbage, arreet potatoea, carrot etc.) were attacked by
Heliothie azmigera, P. Littura and Pluaia orichaleea at a rel-
atively htgh populatLon level. If only eurrounded by one or
firo types of crops, uost llkely lt wag found onJ.y lleliothia
armigena and ln a lqrer populatlon level. Frult damage were
due nostly to H. amrigera Lnfestatlon, both ln nutrber of frult
ae well aa on degree of daoage.

3. ?he problane of patrasitiem

Froo the avallable data any correlatlon between the popu-
latlon level of PLuteLLa as host and, Angi,tia ae paraslte and
alao wtth the cllnatlc factors naa lnterpreted (Flg. l1).

The populatlon level of PLuteLLa Ln October and November
1968 averaged 50 larvae per crop. The damage due to thle ln-
aect nas hlgh at that ttoe and 1t wea asauled ee an <iutbreak.
No cabbage eecaped fron total dauage. Moet of the growers
expected to overcone the probJ.en by uslng eeveral organophoe-
phates lnaecttcldee. The populatl.on level of Angiti,a para-
slt lsu wag low on both Ocrober and November 1968 (Ffg. 1l).
There rraa no outbreak ln 1969 and 1970.

Looklng at the pogulation ot. PLuteLLc and Angitia nonrhly
wlthin thoee 3 yeare of lnvestlgatlon lt tras found out that
the level of paraeltlen 1n general was low tn August, Septem-
ber and October. On the other hand the populatLon of PLuteLLa
was hlgh. The populatton level of Angitia tncreaeed in Octo-
berr'December, January and Febnrary and decLlned gradudlly to
the lower level ln Auguet - Septeuber (F1g. fl). Whlle the
populatlon of PLuteLLa nae 1on tn ltarch, Aprll, May and June,
the populatlon level of An4itia wae relatlvely hlgh. Inepec-
tlon of pararltten pLot by plot revealed that fron all the
collected eamplea the percentage of paraettten was loner then
602. Looktng at the eltuatl.on of several clLoatlc factors lt
seema that raLnfall could have any effect on th18 populatlon
problenr No BtatLstlcal analyela were nade however on the re-
latlonshtps between the lneecta populatlon and the ralnfall.
It aeena, that aalde from pestlctdes ueed regularly by the
growera (wlthout which 1t w111 be a total crop danage) raln-
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fall may be one of the i-nportant factors contrlbuted to th"e
reductlon of PLuteLLa populatlon.

Another lnterestLng polnt of thle parasltl.c relatlonehlpe
was the problen of Angitia dletrLbutlon. Even wlthln thle re-
latlvely enall area as Leubang the denslty of. Angitia uaa not
evenly dlstrlbuted (f1g. 12). Dl,fferences of the eurroundlng
vegetatlon oay have contrlbuted to uneven parasltlc dlstrlbu-
t1on.

:

CONCLUDING REI,IARK

After golng through the ecologlcal as lrell a blt of blo-
loglcal lnformatlon of lmportanE peete, lt le reallzed that
further detall and lntenslve expLoratlon are stl l l  necessary.

The most lmportant step however ie to choose the proper
dlrectlon on Lnvestlgatlon ln relatlon wlth the urgent need of
pests control or pests nanagement ln Indoneela. Llnlted fund
ls one of the reasons why research ehould be dlrected lnto a
certaln goal. Ideally there ghoul-d be very extenalve and tn-
tenetve reeearch on agrlcultural lnsects euch ae revlaned by
Torl1 on borers fron Japan (Tor11, 1.971).

At thle mooent however, btonomlce etudy euch as on rlce
borers and other agrlcultural- pests frou Serawak (Rothechlld,
1971) should be lmplernented for a dlrect Bupport of crop pro-
tecttori ln Lndoneela. Such an attempt has been started here,
especially by SoehardJan wlth ernphaais on the con8truction of
rlce borers populatlon table (SoehardJan, 1973). Ineectlcldal
acreenlng on rlce peets had been tremendoue and these were
always expected to be able to support any controL progren.

Wtitte fron one lnveetlgatlon lt was found out that des-
pLte the used of eeveral peetlcldee (several yeara back ln a
rather large anount) the nunber of arthropods components from
the rlce fleld are stl l l  slgnlflcant from the ecologlcal point
of view. These componente belonge to the hoats, parasttes and
predator group. Blrds as well ae anphlblans and reptl les were
preaent ln slgnlflcant number.

It le never too late therefore to start a net' strategy
for rlce pests control, as snall as poeelble effect,lng the
comunity.

From the populatlon elde, it sae found out a general po-
Ellatlon trend of rlce borere withln e crop 8e8aon whlch
covered a large area. Deeplte oall varlatlon due to varietal
dlfferences and peetlcldes appli.catloa, thie populatlon trend
could be valld for a large area e.g. the northern pert on West
Java.

Models of population trend for other rlce peste fron
other areaa ehould be nade and theee nodels s111 be very uae-
full for control declelon.
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Second to the rlce pests problens, the vegetable peats

began to get more attentlon. The last extenslve work on this
pests group has been on PLuteLLa naeulipennis (voe, 1963) ln
relation wlth the biologlcal control effort.

Our group started to work on these vegetabl-e pesfs in
L967, After adaptlng the autecologi.cal approach for sonetlme,
we reallzed at present that such a coum.rnlty €tudy approach
(Welr, f973) wll l be oore approprtate.

Fron cabbage for lnstance lt ls not only PLuteLLa contrl-
buted to crop danage (and loet), but Croeidoloni,a, Agrotis,
Plusia and othere did the saoe and it looked that the pattern
of danage colnclde wlth the succeeelve developoent of the
pests populatlon on the crop.

Vegetables cultlvatlon has become a good aector for buel-
ness lnvestatlon whlch means more fertl l lzers and peatlcldes
to the area. Ihere ehould be eertoue attentlon on control at-
teopt, especl.ally on the reeldual s1de.
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