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ABSTRACT

Seasonai pre\mlenee of the beanﬂy, 0 phaseoh'
{Tryon), whrch is- the most _rmportant msect pest of :
Soybean in'* Indonesra, and ‘th ;damage on’ soybean‘

auscd by the beanﬂy were ' _eyed oft’ soybeans

wluch wete cultwated srx trmes in a. ye'ur, every two -
" Bach farm was divided into msectrerde '

monthes

treated plot and- control plot And a]so ‘the- test on

ctdturat control method to the beanﬂy was conducted ‘

These expcnments were carned out at the Muara
hxpenment Substatron of the Central Research Instltute
for Food Crops, Bogor, Indonesm, in 1979 to 1980.

Occurrence of the beanﬂy was observed throughout-

“the year There was drfference in the abundances of

the beanfly in. each sowmg time. The abundance of the

beanfly was hlgher in the dry’ season than in the wet

season. The ‘highest populatron densrty was observed

in'the begrnrng of the dry season. The peaks i each

populatron density of the adult beanﬂy were recogmzed
from . the gerrmnatron to two weeks after sowmg

And second peaks of those were found w;thrn four to -

* five weeks after sowrng

“The ‘growth penods of soybeans in each plantrng’

wereﬁ ranged 87 to 101 days in rnseetrerde_treate‘d_ plots.

In control_':plots"(non -treated plots), they took ntore

1 1o 4 days. In'general view, soybean had shorter
growth perrod m dry season than in wet season. -

- Withered ot dead soybean seedhngs were obsewed
' _from 20 days after sowmg and most of survrved seedmgs

‘were suppressed their growth 1n control plots of all-

p]antmgs by the attack of the _beanﬁy Frnally, the
seedlrng rates in control plots showed largc drfferences
as compared wrth msecttcrde treated plots, -and the

- Indonesra
_(Drptera -
" pests of soybean .The beanﬂy isa wrdely drstnbuted_ _

' ’untr] it. reaches a veéin.

'rn the root zone. .

ratros of these were ranged 70 %
rnam stem length shorter ones“'were recorded in the :
controi plots by the attack of the beanﬂy The ratcs

of pohshed soybean graing 1n'control_plots to

~ treated plofs were ranged 78.6 % to 37 ". 6.

As the cultural co_n
cases of soybean was cultrvated under condrtnon leavrng

- the standmg paddy stock after harvestmg (ear phlckmg)
~and after soybean was sowed “the farm was mulched
" 'with paddy straw, a certarn effect 1n d:sturbmg ‘the

actwrty of the’ beanﬂy was recogmzed “Fewer damaged‘
soybean stems hrgher seedhng rates lugher stem lengths
and hrgher ylelds were recorded in those plots '

INTRODUCTION

'lhere are many Kinds of rnsect pests of soybean in,
The beanﬂy, _Ophromym phaseoir (Tryon)'
Agromyzrdae) is ane "of ‘the most serious

seedling pest in Asra, Austraha and Afuca and 1t attacks '
soybeans, cowpeas, hma beans mung beans and wmged

- beans (6)

The beanfly is.a mrnute 1nséct. Females are 2. 2 mm'

‘and males-are’ 1.9 mm in ]ength and theyare sluny
_black in co]or, except for therr Iegs, antennae and wing
veins, whrch are hght brown.; The ﬂy ovrposrts nrostly _
'on the upper surface of the cotyledon and the primary
' 1eaf and the hatched maggot then behaves fike a leaf-

miner, penetratrng underneath the eprdermrs of the leaf
‘H then ‘tunrels to the mrdrrb

- and’the’ leaf stalk, ﬁnatly reaches to the stem near the

ground surface. Pupation takes place in the stem’ and
Int‘estation begms as’ soon as the :
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plants appear above ground Leaves of infested. plants

show the mmes as palg, irregular lines; the plant becomes.; ,
stunt md ye!low and ﬁnally (hes in case of seedlmg is.

iiifested senously by the maggots :
Purpose of . thrs study was_ ascertdmment of the

damage caused by the beanfly Accordmgly, soybeans S

were culttvated SiX times in'a year, every. two monthes
The numbers. of adult . which nnnugrated to. soybean
were recorded 'I‘he growth of soybean and the mﬂu-
ence on: the yletd of soybe'm caused by the beanﬂy
'were eaammed _ BT )
There are few reports on the control of the beanﬂy
At present, eontrol of:the beanfly is done by spraymg'
Azodrin in the Central Research Instrtute for Food
Crops . .
But 1t is not edsy to get an mseetlerde for falmers
-who are a httle agneultural income. It is in hopes that

the contro! methed wrthout rnsectrcrde for the beanfly

I estabhshed 'Iherefore we stodied also the cultural

control - for thig pest. We got some knowledges in this

espenment Ttus report thus describes the seasonal
prevalence of Ophramym phaseolr the damage and
yield loss caused by 0. phaseoh  and the eultural control
for & phaseal‘r :

C We wish to express our thanks to Dr. S. Toda, Dr
‘ Suryatna erndr, Dr.. Soehardjan and ‘T, Wedanimbi
:Tengkano for their kmd advices and supports “Thanks
dre also due to Prof, Dr. M. Sasakawa, Kyoto Prefectural
University, for 1dentrfymg the speciméns of the present
study

* MATERIALS AND METHODS
1 Test 1. Seasonal prevalence “of the beanﬂy, _O.'

phaseolt and 1nﬂuence on the growth and
yreld of soybean ‘caused by the beanfly

The test was camed out at the Muara bxperrment
t*arru Field {alluvial soil) of. the Central Research
lnstltute for Food Crops Bogor, Indonesta, in 1979

1980 Soybeans (vanety, ORBA) were cultrvated six

t:mes every two monthes from July, 1979 to August
1980 as menttoned below Inseetlerde treated plot

sprayed wrth Karphos or Azodrm whreh were effective

. for. controlling “the beanfly, and controf plot (non-
treated plot) were prepared in'eac‘h' planfing. -
1st planting was sowed on 23rd Juiy, 1979 B
- 2nd p}antmg was sowed on 24th, September,. 1979
3rd plantmg was, sowed -on 26th November, 1979

4th plantmg was sowed on 23rd J anuary, 1980
- Sth planting was sowed on 31st, March, 1980 -

6th planting was sowed on-23rd, May_, 1980

The area of one test-plot in eaeh.plautir\g was 80 m?,
and each- plariting had two replications. Each plot was

+ divided ‘into two treatment plots, one of them was
- insecticide treated plot and enother was controf plot..

Karphos ‘or Azodrin was sprayed in insecticide treated
plot two times, after one: week and two weeks from

- -sowing, WJth 0.05 % active mgredrent at the rate of .

600 liter per hectare ‘ : :

Soybean was sowed in sowmg hole wrth tlnee or’
four seeds per- ofte htll after plowmg The wrdth between
ridges was 40 cm interval, the distance. between hills
was p!aced at interval of 20 cm, and sowing holes were
miade by dibble (it is ealled fugal in Indonesia).

As for fertthzer, CaO was broadeasted . at the rate
of 400 ke per hectare. 40- kg of urea, 130 kg of TSP
and 60 kg of potassnum sulfate per hectare wete applied
on every row as basic fertilizer. : :

Neighboring four fi eIds were used forthts expenment
but the baekground of prevrous erops in those ﬁelds
was not uniform. o :

Survey The numbers of adult beanﬂy, whu,h immi-

‘ grated to soybean, were recorded on 100 hills per one -
plot in each: plot.©

This survey was conducted during
8to 9 oclock from just after genmnatron through
35 days after sowing.

Besrdes, -the growth - of mam stem ]ength yreld_
and harvested crop were surveyed and the .influence
on_soybean -caused by the beanﬂy_ was calculated.

2. Test 2. Cultural contro] of the beanﬂy, 0. phaseolr_

The test was conaucted at the Muara Experrment _
Farm Field (alluvrai $0il) of the Central Research Insti-
tute for Food’ Crops, Bogor Indonesna The freld just
after the paddy nee was harvested by the method of ear
pluekmg (it is called auwm m Indonesna) was adopted '
for this test. ) :

Soybean (varrety "No. 1667) was sowed in the test
plots on 9th of August 1980 as mentroned below
1st plot After paddy stoe‘c was dug out and was
_ released from the plot, plowmg ‘'was done,
- :-anci sced was dibbled.

2nd plot Paddy stock was mowed from the surface

-..of ground and was released from-the p_lot.
oo Seed was dibbled without plowing, -

. 3rd plot. :- Paddy stack was mowed at 10 ¢m herght

from ground and paddy straw was released
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from the plot.

plowmg
4th plot
T ear pluclong Seed was drbbled under that
-condition. (The growth of rice Was poor

“and’ the weight of airdried paddy straw

T was about 1.5 ton per hectare) .

i . After the same tre‘rtment with' 2nd plot
“was done, grouncl was covered with paddy
straw .at the rate of about 2.5 ton (arr

Sth plot

“dried condrtron) per hectare, and paddy.

_ straw wasleft until harvestmg time.
6th plot :
was done, paddy straw had been scheduled

to burned up, but it could not be done by -

the ‘influence of a rarnfall Then, paddy

“straw’ was removed from the. plot after .

- One week from sowmg
Tth plot
and Furadin granule ‘was applied on row

at the rate of 30 Kg per hectare, at the ’

same time with fertilizer. o

Same treatment with 1st plot was done
‘and Azodrin emulsion -was sprayed wrth
0.05 % active mgredrent at the rate of 600
liter per hectare: after one week and two

Sth plot

weeks from sowmg

The cultura.l condrtrons of soybeans in erght test plots
were the same with test 1. l‘he area of éach plot was
14.4 m?, and two rephcattons were' prepared _

-Survey The numbers of adult beanﬂy, which immig-
rated to soybean, were recorded on 100’ hﬂls per. one

plot in each’ p]ot “The observatrorr was corrtmued_

during 8 to ‘9 o’clock, from just after germmatron '

through 35 days after’ sowmg 15 soybean plants per
one plot were collected from every plot, and the number
of plants attacked by the beanﬂy were surveyed

Beside the growth of main stem length yield and .

harvested - crop were. exammed and the influence on
soybean caused by the beanﬂy was calculated.

'RESULTS' '
Test 1

mmrmum temperature rn each month dunng test penod
were gwen in tab]e 1.4 was ram more than 100 mim

in every month the essentral dry season was' not’

recognized.” ‘But, Iuly to August’in ]979 and May to

July in 1980 were the weather looked liks dry season, -

Seed was di_bbl'ed'witho'ut ﬁ

‘Bar of rice was harvested by the method of L

“After the same treatment with 5th plot’

The wet season was from September in- 1979 to’ Apnl _
in 1980, the peak of it was J'muary '

- There was drfference of the climate condmon as
mentioned above, ‘and moteover, thé background .of
previous ctop was not same ‘in cach’ planting. Accord- -
ingly, the "conside‘r'able 'differences in the growth and
yield ot‘ soybean were observed among each ‘planting.
Bspecrally, i the soybean sowed inl amlary, the germi-- -
nation abrhty was' waak and the germmatron rate was
[ow'._-- But - this expenment ‘could be smoothly corn—-

pleted iin general vrew

. Same treatment - with st plot vias done:'

TABLE 1.0 Ralnfall 'and terh'{ae'r‘a‘tur;‘diu.ring'axparimem season
: | h.ionth.- ..Ra.in_y Amount of ’ Max Ce ‘Mi'?f:'
days r'\mﬁll R tempetalure - temperature
1979 Tak 10 - 192mm L 30.8° c nre
CAug 9 146 31 o3
Sep. 15 -0 315 33 220
L 0et 4. 352 30 221
CCNov. 24 575 30.9 © 220
. ipee. 23 21 33208
1980 Jan.. 26 407 289 - 28
Feb. - 19 ~ - 252 29.8 212
CMar - 25 402 306 - 214 -
Apr 2l 372 o306 20
May 12 - 3050 0 3090 220 ¢
Sluno 09370310 215

Jul 1S 160 306 200

The ramy clays ramfa.ll maxnnum andi

'(I') -SeaSOrial-:prevalenee of 'the'bea‘n'ﬂy', d”ﬁkasealr’ :
0ccurrence of the beauﬂy was. observed throughout :
aIl plantmgs (hg 1) Therc Were a l;ttle drfferences of

' rts abundances in cach p]antmg But in generai view,

the peaks m each populatron densrty of adult’ beanﬂy.

. which. rmmrgrated ‘to soybean were observed from .

the gerrmnatlon i, two weeks after sowmg After that
the. populatlon den51t1es of the beanﬂy decreased “and
the second’ peaks of 1t were recogmaed w1th1n four to
five weeks after sowmg S UL S
In the comparison . of abundances of the beanﬂy
a.mong each plan’nng, the Inghest populatron densrty

- was observed on the soybean sowed ‘in.May, and its

-peaks appeared on 6th day and 2Sth to, 26th day after

'___sowmg The second hrgher populatron densrty was found

on the sovb ‘_ n sowcd in July, and its peak was recogm

zed from 7th to 11tl1 day after sowmg
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Fig. 1. Saasonal pravalence of adult beanﬂv 0, phaseoh

e sowad in Jan.,
--A-- : sowad in May,
., sawed in Sap,,

On the soybeans sowed in September, November,
January and March, the popu]anon densxties of the
beanflies were remarkably lower than on the soybeans
sowad in May and: July. And the’ dlfferences. of the
poPuIatlon densities ‘among ‘those were triffing, -and

also the peaks of the pOpulat:on densitics were not
apparent.

- In the contrast w;th seasonal prevalence and meteoro-

logical phenomcna table (tabie D, the abundance of the '

beanﬂy was higher in the dry season, than in the wet
season and also the populauon density of the ‘beantly
was !ugher on the soybean sowed in May . than’ ‘on the
soybean sowed in:July, The h1ghest populatlon densny '
of. the beanﬂy was in the begmmg of the dry. season
Fhoug,h _abundances of the beanfly and the ramfall
: dunng two wceks after each sowing were . showu in

table 2, it’ was not clear that the relatxon between the
: abundancc and ramfal]

(2) ]nﬂuence of the' beanﬂy, O phaseob to the
_ growt‘n and yleld of soybean '

Growth penod The growth penod of soybean in .

. msechmde treated plot was shortest in the plot_sowed
in Mareh (87 days) and it was longest m the plot sowed -

- G ‘sowed in Mar
—o—  : sowed in Jul.,
! . H

: sowed in Nov'; o

' TABLE 2. Abundanca of beanfly, ramfall and ram\;r davs during

two weoks after sowm|

Plot  Sowing time .lfoto __number Total rainfall ~ Rainy days

of beanfly
1 LR - 6T T T 64 7
U . Sep 24 44~ 247 8
HI© T Nev.26 0 45 18 10
W Tan 23 34 75
v Ma3t s - 200

VIO May23 0 120 102

its germmatlon Tate was poor .as, about 60 %.

- .. in N_ovember_'(IOI day:s).._ fn the ofhef;pl‘a:nting,' they
“were. ranged within 91 to 96 days.
they took more 1to.4 days. and their delays were 0 to

In control plot,

2 daysin the ﬂowenng fime (Table 3) _
Seedlmg rate; The seedlmg rates of each plantmg
were ranged w1thm 80 %.t0 90 % but the genmnatlon
‘abjhty of soybean sowed in January was Weak and also .
But in .
control plots of each plantmg, _the w:thered soybean

seedlmgs eaused by the. beanﬂy appeared from 20 days
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_TABLE. 3. G_rowth period of soybaan

TA_BLE-'-‘.-’B.' " "Stem longth of .so'yo'ea'ni =

“‘Hatvesting -

b Sowing  Emergence . Flowering ]
0 Ctime s o time s L time “otimg
GO K I At B R 10,22
:(B')' o S B v 10423
y @ Covo24 9029 LT L _1=2._' 27
B v A i, 9 L
" @ e L2 s
SBY DL e o e L3 T 30
W Cona T8 31 as
® e 0w o 309 428
v A, 33 AT 52 L 625
(B)' 'ff. . o -1 4 L _6. 27 .
WS s P S N )

By m s e et B

:Stem A]er_r:g'th' :

Sced was sowed on 23 July II Sced wag sowed on 24 September
I Secd was sowed on 26 November v: Secd was sowed on 23,
jdnu,uy, v ‘Seed wis sowed on 31, March VI Seed was soWed on

23, May,; (A} : Insecticide treated plot, (BY: Control plot.

efter sowmg and ﬁnally the number of plants at harvest-'

ihg fime in dach plantmg showed large differences as

compated with insecticide: treated plots (Table: 4).

TABLE 4, I\_!L_rrnber of plarrtj‘ at 'harvesting' time

" Insecticide’

PIOU gt plot (A) C“‘“{E‘ por A/BX 100
L e .. 328 90.6%
weo Tas 30 708 ¢
e 402 3000 - 146
w0 190 - 541
v om0 owe . s

Vi o 372 T 270 12,6

* Numbers of plants were recorded in 10 m?
- Plot I to VI are the same sowing time with table 3.

Though the ratios  of:. seedhng number in control
plots ‘1o msectrcrde treated plots showed 90 % in
soybeans sowed in Jdnuary and July, those m he

soybeans sowed i the other months were ranged from'
70 % 10 90"%, and it m -the plot sowed in September'

was 28. 2% decrease as 71 8%,

Main stem lengt‘h Main stem’ lengths of soybean_.

in the early stage in the ‘middle stage of growth pétiod

poi Do Dayiarter - ___TOROMR
i cgurvey: v . osowing il -rlnsectlcl,de - .= Control
. S treated plot - . plot
. Early stage of growth period '
1 Aw 2l 29 130 om 119 em
oo At 230 29 150 122
W Dee 27 st w3 e 1,9.6'-"
IV, Feb 16 PR 135 120
VoooAp2l0 a0 134 132
VI im0 7 R Cr S O |
‘ Mrddle stage of growth penod _ .
T sep 13 s2 s . 29
0 New. s 43 c 318 237
ue o Jan. 8 - 43 a28 . 387
IV Man 1L 47 407 0 352
Vo Mayl10 .40 337 1338
Vil 4 4 317 242
_Har\_-‘ostirié time
I oel2E e1e 346 s
n Dee. 27 84 T sk Cars
I Mard s 99 654 859
W Ap 26 93 509 . 416
VO mi2s 86 409 420
VI Aw 22 91 339 26.2

" fen cm drfferences were observed

* Records in inscoticide treated plots.

- Plot 1o Viare the same sowing time with table 3.

.and in, the harvestmg tsme were given in table 5 Though -

there was not drfference between msectrerde treatecl
plot and control plot in the soybean sowed il Mach,

the-. shorter stem - lengths were observed 1n ‘control

plots as compared with mseotrcrde treated plots.in the
other p_!antmgs_.' And they showed the same tendency

‘through the whole growth penods Especrally, in the

soybeans sowed -in’ September, November. and January'
when -the: e]ongatton ‘of main stem ength was higher,
" The coefﬁerent’ :
of variation of_ mar_n__st_em l_ength,_among the hills‘in _the
'so'ybe'a_n sowed in May was as follows,-and it ‘was also
r'eeoghized that 'th'e’v'an‘ation a‘;ﬁong the hillsin_cont_rol

.'plot was larger than in msectrcrde treated piot

'ﬁarly stage Mrddle stage Harvestmg-- -

"'P]_of R of growth ~of growth
T o . period - period . time
:7‘ lnsectrcrde treated plot - B.0% 1008 126%
* Control plot R '1:4.0 . 180 BE 19;5'-_
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Number of root nodule : Numbera of oot nodules '
of 15 soybean plants. in' each plot were caloulated o
The control plots had fewer root nodules .

(Table 6).

“per one soybean stem as compared with the insecticide

treated plots through every planting. -

TABLE 6. Number of root nodule of soybean
Plot Date of - Days after —— I\_]O.-' of nodule .
survey .- sowing Insecticide Control
“treated pl_o_t plot
U s 2 41 days 2033 183
o Nov. 12 .. 49 295 282
HI Im. 5 40 73.6 55.5
IV Marn 17 53 489 363
vV May 2 31 40.7 308
VI Jun. 30 38 218 20.5

Plot I to Vi are the same sowing time with table 3.

Yleld The yields were vary in each plantmg by the
influence of the (different weather conditions in each

" planting, and further by unumform background of

previous crcops in sach test plot as mentioned before.

~ Though the yield was good in the soybean sowed in

November, the growth of soybean was generally poor

TABLE 7.  Yisld of soybean _

- .. ' o Pércentage
ot VeOf "%‘“" Wt, of d(cgm’d D/C %100 of cleaned
grain {(C) . grain (D) o to(A) plot

e . . . g . . .
L T30 550 75.3% 100% -
B 578 410 713 4.5
ISR 288 6.1 100

(B) 198 127 641 44,1
g A 1013 800 790 100

T(@) 600 300 50.0 315
@ 42 400 952 100

| 22 C 200 905 500

(A) 482 . 188 . 80.5 100

(B) . 455 305 67.0 186
s 23 7859 100

® 1 102 89.5 479

in the other plantings, ’éé’pcéiallj{ the yield of soybeai

- sowed.in May. Wis lower. But in’ splte of those circum-

staices, the” considerable different yields were got.
between msechcide treated plot and control plot (Table
7. Namely, though the: weights “of - cleaned: grains’
it ¢ontrol pIots ‘wers about 75 % as compared with
insecticide treated plots” in- the . soybeans sowed in
July and in March they were: lower than 50 % in the
other plantmgs especially in the soybean. sowed in
November, it was 37 5 % ' '

_ _Test 2. The germmatlon and growth of soybean.
were liormal But as the soil fertilities weze not umfonn
in each plot the difference of the influenge to soybeans
caused by the beanfly among each treat ent could not
be cleared. : .

Number of damaged soybean plant caused by the

'beanﬂy Flfteen plants per one plot were randomly
coll'_acted in each plot, and the ymber of plants attacked
by the heanfly was surveyed (Table 8). In the conside--
ration among each treatment Percentages of the damaged
plants caused by -the. beanﬂy were more than 97 % in
the 1st and 2nd ‘plots which paddy stock waes released

_from those plots regardless of plowing. .

- The 3rd plot which paddy stock was left at 10 cm
height above ground had 87 ,%‘damaged plants. The -

TABLE B, Distinction iy numbsr of damaged sovbean plants
' eaused by 0, phssaoh under diffsient cultural can-
‘dition
Plot No of plants No of plants altat}ked
used by O. phaseoli
1 30 30
2 30 . 29
3 0 2
4. 3 2
5 30 . 22
6 a0 ' 2
Ki e Rt
3 s 2

+

show yleld (gmm) in lO m*,
Plot l(A) to VI(B} are the same sowang time and t:eatment wlth
lable 3. ‘

;. Plowing, paddy stock “was released: from plot 21 Without
plowmg, paddy stock was. released from plot 3 Wlthout plow-
ing, psddy stack was mowx,d at 10 cm hejght and was relcased
4 thcut plowmg, ear of Tice only was h:uvesled and paddy-
stock was left, 5: Wn:hout plowmg, ground was mulched ‘with
"6 Without plowmg, gtound was mulched with
paddy straw, for one week after sowing; after that paddy straw :
was refnoved; 7.: Plnwmg, applled Furadan granule, 8 : Plow»

paddy straw,-

'mg, sprayed Azodzin emultion. .
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4th plot harvested the 2at of fice orly and, the Sth and
Gth - plots- covered the grouad ‘with paddy straw Had”

Fewer damaged plants as- 70 %1073 %." The damage of
the Tth- plot treated: with . Furadan wis 4'7 % and it of

the 8th plot trcated with: Azodrm was 7 %.: The effect"'
of Fundan was conslderably lower than Azodrln

Though the 1st 1o 61l plots had more damaged plants as_ . '

compared wrth the Azodrm treated plot the 4th to 6th
pléts whrch paddy stock ‘or paddy straw were left in the_
plots had fewer’ damaged plants as compared with the
plots whreh paddy straw was released

Growth and yrel(l Thc seedhng rates were surveyed‘
in the ﬂowenng timé as the wrthered soybean seedlmgs"
caused - ‘by’ the beanﬂy were observed from 20 days_
after sowinig (Table 9}, The lughest seedlmg rate 'Was’
observed in the Azodrm treated plot and ‘the 2nd
h]gher seetllmg rate was. fottnd iti the 4th plot harvested _
the ear of rice only ‘and left the paddy ‘stock m the
plot But the significant drfferences were not recogmzed )
mrong each plot, because of ‘the ]arge drfferences of the
seedling rates were observed generally among each plot

TABLE 8. Numbor of plants par 10m* in
+ theflowaring time "

No of plant per
10m> ? i

g

-
[=]
=1

T N I PO W

208
282
258 .
300
262
280"
282
314_: e

Plot 1 to 8 arc the same treatments wrtJl table 8

were found among each plot

C o o DISCUSSION _ .
T Seasonal prevaleace of the beanﬂy, o phaseolr

It is known that three specres resembled closety,
Ophromym phaseolf, Metanagromyza so;ae and M.
dolichostigma attackmg to’ soybean occur in Java Island

- and attack on the different parts of the soybean plant

- TABLE 10. Main stam length® of soybean L
: o Plot - L e ;
Date of survey — - - - - A :
T e 2 3.4 s g7 B
Sep:12 . 220 230 192 214 252 230 206 . 235
Sep. 26 299 244 215 309 - 374 338 200 - 340
Oct: 10~ 302 337 220 323 374 3301 290 3532

Nov. & 301 329 - 262

31 T3re 3200 289 347

#-gm., Plot 1 to 8 are the same-tréatments with table 8.

The' main stem length showed the supenor trend in
the plots mulched wrtlr paddy straw- and m the plot'
treatcd wrth Azodrm as compared wrth the other ptots,;
and its’ tendency was contmued to ‘the harvestmg time
(Table-10}). The yrelds of 1st, 2nd 3rd 4th, Sth 6th,
Tth ‘and. 8th pIots were 10 26, 8. 96 S 13 939 11.39,
8. 17 10 43 and - ]2 00 kg per 100m respectrvely.'-

.Though the yleld also showed the hrgher trerrd in the _

plot covered wrth paddy straw and in the plot treated
with. Azodnn as compared wrth the other plots, the-
51gnrﬁcant drfferences were: not recogmzed among
each plot because the large drfferences of the yields -

They have caused enoumuos lossess annually to- soybean
The- attaek of M. so]rre starts as soon as the seedling .
emarge, wrth eggs Iard smgly on the lower surface of

: the leaf The larvae tunnel through the leafl petrole and

'pupate in the stem at ground level (6) M. dolrchom‘rgma -
larvae attack and_f_e_eci on the growmg tip | of the soybea
stem at most stage of plant development (6). Among'. :
these pests, the beanﬂy, 0 p]raseob is the most serious
soybean pest in Indonesra (IO) M dolrcirostrgnw is
less destructwe thanM Sojae {6 ) : :
For the purpose of securing the seasonal prevalence_

of the beanﬂy, soybeans were : cultrvated six times in -
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a year, every. two monthes, from July. in 1979.10 August
in 1980. - The numbers of adult ‘beanfly on soybean

were recorded. from: }ust after germination. through 35‘

days after sowing. It was v_e_ry.dr_fﬁcult 1o found up
O. phaseoli only from threc species mentioned above

in a field. But regarding the differcnces in' the popula- .

tion - densities ‘of three species, it was supposed that
most of the number recorded in this experiment were
the adult of G, phrzseolr .

The peaks in each population densrty ot the adult

beanfly wete observed from germination to two weeks :

after sowing. -After that, the population densities of
the beanfly decreased and " the second peaks of tltosc
©'wore recognized withiit four to five weeks '\fter sowmg
From the result, it is fOtlnd that the adult beanfly

" immigrates and oviposits to soybean from germination

to two weeks after sowing, namely from:S days to 14
- days after sowing,:and the cggs hatch, the adults emerge

pass through larvae and pupag; from four to five weeks
after, sowing. . It takes about three to four weeks.
Accordmg o Prasadja and Supnadr, the egp stage takes

2 to 4. days, the larval stage- accupies about 10 days

and the pupal stage requires a further 9to 10 days (4).
So the total is about 23 days. The oec_urrence of two
peaks in’each seasonal prevalence of the adult beanfly
almost comcnde with .rbove life cycle ‘Acoordi'ngly,
in “the control of ‘this pest, the measure for control
should be taken for ten days from germmatlon, and
as - the second peak exrsts, it is nnportant to- make
- unifornt’ the sowing time in an area, " It is reported
that the most damaging time of the beanlly infestation

is within onty one week after crop. emiergence (1, 9).

In this experiment, Karphos or Azodrin: Was sprayed
twrce after. one ‘week and two weeks: from sowing in
each plantmg and it was effectrve for controlling the
“beanfly. '

leference in the adult abundance between the insecti- -

- cide. (reated plot and contro] plot was not observed
" during three weeks after sowing. - - The result. was
considered; to be due to the small area ol‘ each plot
arr angcd in adjoining posrtron But in the- second peak
difference * of “the ‘adult abnndance was recogmzerl
namely a’ Tew adults were counted in the msectrcrde
treated p]ot Dng ‘to the ‘éffeot of msectrcrde and
nany adults weie recorded in fhe control plot

Occurrence of thc bcanﬂy was obsenred in'the whole :

But. drfferences in the abundance of the
beanfly were recogm?ed in each SOng time, regardless
_ of a rainfall during two weeks after sowing. The highest

: sowmg ttmes

 planting.

population density of the: beanﬂy ‘was. observed- on

 soybearn: sowed -in May in thls experiment, ' The second

htgher populatron density was-found on soybean sowed

R July The low ‘population densitics were recorded _

in the other pl.mtrngs especially the ‘lowest ‘derisity -
was on soybean . sowed - in “January, As it’ has been
related that. abundance- of the beanﬂy is more in the
dry -season than in the. wet season (11), the- result of
this expenrnent could support it.. . But because the

' lnghest spopulation density of the bcanﬂy was fecognized

on soybean sowed in May,’ it was considered . that the
highest - population 'denSitj of it was in, the begining .-
of ‘the dry season.  In-the consrdeiatlon between the
'1bundance of the bcanﬂy and the’ ramfall -during two .
weeks after sowing (Table 2); the relation between the
abundance and rainfall _was_ not__clear.: ,Namely_, it was
seemed  that the cﬁan'ge of weather, which is called
dry season and wet season, worked severely on the
séasonal prevalence of “the beanfly. during @ Year. -

. There is a lot of rain in Bogor, the drstmctron between

thy sgason and wet season is not so apparent as it is

©in the centra] and east Java where is main producmg

area of soybcan. Accordmgly, it is necessary ‘{0 recxa-
mine whether-the highest population density is in the
whole . dry season or only in the bigining of the'dry
scason, in the area where the dtfference between dry |

season and wet season is clear.

2. Influence of - the be’an_ﬂy, 0. phaseoli to the
growth and yield of soybean

Considerable difference was ‘recognized on the

" growth of soybeans between insecticide treated plots'_

and control plots throughout all plantings: The witheréd
or dead soybean seedlings caused by the beanfly appeared
from about 20 days after sowing in control plots of each
Finally, the'seedling rates in control plots
showed large drfference as compared with msectrcrde
treated plots. Also the main stem length of soybeans
escaped death was. lower m control plots, and the
coeff cient of vartatlon among thc stumps was larger
in control plots Soybean in control plots had fewer

root nodules and also in the growth perrod they took '

“delay. Consequently, the yreld of soybeans showeci

great decrease in’ control plots as compared with msectr-
cide trcated plots. Tt was consrdered that. the drfferences

'm the growth and yteld of soybeans, as mentroned-
above, between 1nsect1c1cle treated plot ancl contro]

plot were to be due to the drffcrence of the damiage
causcd by the beanﬂy But it was not recogmz.ed that
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the relatron between the abundance of- the beanfly,

and: mﬂuence on the growth and- yield. -of s0yboans.

The rates of eleaned grain-weight in contxol plots agairist

“inseécticide” treated plots in soybeans sowed in ' May and

July, when ‘the:” higher populatron densmes of the
beanfly were recorded were 78.6% and 74.5 % respeetr- '

vely. On the other side, the rate of it was 52 6 %in

soybean sowed. in: January, when the. populatlon densrty_ '
These reasons. are. not

of the beanfly was lowest.
_1pparent - The farms used. test were arranged 1nto

nelghbormg four farms

untrl soybeans were sowed after paddy rrce was harvest-
ed in June ]979 The plots sowed m January and

March had’ been cultlvated peanut, “and in the plot'- '

sowed in May, peanut was cultavated two times before
soybean was sowed.. It was supposed that the drfferent

background of prevrous “crops ‘as’ mentroned above,’
had larger influence on the growth and yield of soybeansr_'
Anyhow ‘it had

than ‘the’ 1nﬂuence ‘of thc beanfly
showed heavy ‘damage by the beanﬂy that . the rates
of cleaned grarn -weight in control p]ots 16’ rnsectrcrde

' treated plots ‘Were ranged 786 % to 37 5 %. We had -
observed the farms where most of. soybeans were wrthe—' _

red or died by the ‘attack of the beanily. It was con-
srdered 1o be due 1o the restriction of soil moisture in

dned farins and the obstacle of. menstem caused by )

the attack of the beanfly. This experinent was carried

out in Bogor where was a- lot of rain, and the lnmtatron
of soil moisture was not found after soybean was sowed 2
Accordingly; in soybean cultivatedin the dry seasom,.
it is supposed that larger injury- may be caused than the
It was reported that the
ORBA variety was suffercd about 85 % dead'plants'

damage in this experiment.-

(iurmg dry season (8)

3. Cultural control of thc beanﬂy, 0 phaseoir '_

. The measure for controlhng the beanﬂy should be
taken wrtlun two weeks after sowrng, rn consrderatmg
the result of survey on the seasonal prevalenge of the
beanﬂy as mentroned above "For the purp0se of finding
the - cultural . ¢ontrol mcthod which could .avoid the
damage of ‘the beanfly, the - drfferences in the injury
caused by the beanfly. were: exanuned among plowmg—

plat,: Tice stubble managements—plots Azodrm treated- .

plot sowing applied. after. one; week .and “two- weeks
from. sowing, Furadan treated-plot which applied at
the. same time with fertrlrzer and eontrol plot Soybean

plants were randornly co]lected in; each plot after 23 _

The plots sowed in July, -
September and November, had not been mterfered

days frolu sowmg “and number of damaged soybean* '
_ _plants caused by the. beanfly were, smveyed The lowest
- ‘damage -was observed in Azodrm treated-plot Second
~lower. damage was recorded in the plot: haivested the ear
~of rice only by ear plucking and _F\lradan.treated plot.
__‘Colnparatively ligh't damage  was found in the'plots

covered with paddy straw - regardless ‘of plowing:as

_ .compared ‘with. the. plot left 10 om lrerght-paddy stock
‘and the plot removed paddy stock. Above result showed .

- that _ the_ lower damage caused by the beanfly was
obtamed in ease of soybean was’ smved in the farm left "
':paddy stock ‘after harvested: the: ear only, and in the >

farm mulched wrth paddy straw after sowrng It is

ﬁsupposed as the reason that paddy stock and paddy

straw mulch are wseful ior physrcal preVentron to nnnng—
ration of tlte bea.nfly * The growth of rice of previous

“crop was poor and the werght of air- dried paddy stock

was’ about 1.5 ton per- heet'rre ‘in the plot. where the

‘ear: of tice only was’ harvested by {ear. pluekmg, and - ;
soybean .was . sowed. under that eondltron Therefore

if the growth - o’ rice . was average and the werght of

- air-dried paddy stock was about 2. 5 ton it was supposed -

that standrng paddy stock was mere useful for: prevent-
ing to nnnngratron of the beanfly. But there is-areport, '
in. case of soybean was eultrvated in- the farm where
left paddy stock after harvested the ear only, paddy

'stock resulted yretd losses on SOybean due to the shadrng '
effect (4). Thrs can bé attiibuted to the shadrng effeet

on soybean, caused the plant to etrolate (5)
The hrghest seedhng rate was ‘observed in the Azodnn
treated plot and sécond was found in the plot | harvested

‘the ear of.rice only and left the paddy stock in the plot. .

But. no s1bmﬁcant drfference wis observed among each -

"plOt ‘because of the. large drfferenees of the seedling

rates were recogmzed among eaclh plot Also on the

growth and yreld hrgher growth and yreld were recorded -
Cin the plot treated wrth Azodrin and in'the plot mulched
‘With paddy straw. Accordmg to Prasadja and Supnadr-

(4) paddy straw -mulch’ always gave a lower’ percentage
of - germmatron compared to, no stubble -plot, standmg

-paddy stoek -plot-and - other plots, but nevertheless it

still produced hrgh yreld This. can _be: attrrbuted to
better soil condrtrons for plant growth Lal (3) mentio:
ned that mulchmg wrth crop resrdue at the rate of 4-6
tons/ha decreases, soil temperature and marntams favora-
ble’ soit structure by NOIe 1ntensrve sorl flora and fauna
activity.'In’ addrtron ~Dadson’ and Boateng (2) stated .

-that sorl mo1sture conservation and, reduced emstrng'-

are more crucral to emergence of soybean than decreased
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soil temperature.
plant height;. the:number of nodes o1 the niain stem and
the, number of pods pei plant (4): High-yield in rice
straw mulch-can be attribtited to the high numbér of

pods produced per plant (4). Therefore, poor’ germina.
tion n_fajr‘ be comp:en_satéd for by profuse branching and

‘increased yield per plant (7).

- CONCLUSION

- Oceurrence of the beanﬂy, Ophmmym phaseoh
(Txyon) which is the most senous insect pest of soybean
in ]ndonesna and influence to soybcan ‘caused by fhe

beanﬂy were exqmmed and also a few tests on LOﬂthl ‘

: method of the beanﬂy were camed out.’

. The peak in the popuiatlon densﬁy of adult
be'mﬂy‘whl_ch imimigrated to- soybcan‘were obs_erve:d

from ‘germination to two weeks after sowing: After that '.

-the population density decreased and the second peak
of ‘it was recognized within four to five- wecks after
sowing. The more abundance of the adult beanfly was
found in the dry season.than in the wet ‘season. And

the most. abundance of the adult was recorded in the

begining of the dry season.

2. Withemd or dead soybean seedhngs ware'

observed and most of sumved seedlings were suppressed
their growth in contro) plot, by the attack of the beanﬂy

The: ‘rates’ of cleaned soybean gram in_control plots to -

mscdmde treated plots were range(i 786375 %.

3. ° As-cultural control method to the beanﬂy, the '

method sowed ‘soybean. in the farm left the standing
-paddy stock after harvested the ear of rice only, and the
method mulched the farm with paddy straw after sowed
soybean, showed a certain effect in disturbing - the
activity of the beanfly.
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24, COMPARAT!VE REAR!NG TEST OF THE COMMON ARMYWORM
. LEUCANIA SEPARATA WALKER ON ARTlFIClAL DIET AND HOST PLANT -
' AND PATHOGENIC!TY OF LEUCANIA SEPARATA" NUCLEAR POLYHEDROSIS .
VIRUS TO THE COMMON ARMYWORM LEUCANIA SEPARATA WALKER

.M-'lnél-’ Qikad‘a% and Muhammad Arifllli""*'.. B

- ABSTRACT

Two kmds of 1rt1ﬂc1al dret have been developed and

handlmg proce;dures ‘have ._been devrsed to facilitate the
continuous maintenance " of jlabbrato_ry-=_co_lony of the -

common armyworm, Leucania. eeparm‘a ‘Walker. The
diets, composed of pmto bean powder, ‘wheat- bran
powder, dried- yeast pewder, L-ascorbic “acid, apar,

water, and three mold mhlbltOI’S, satrsfactonly supported '

the development af the. common armyworrn . The diets

were cvaluated by comparing the deveIopment of the .

diet- reared worm and host pl:mt reared worm, B1ologrcal
studies’ covering ege stage,, Jarval ;and. pupal duration,
development -and body werght adult’ emergence, longe-
vity and ovrposxtron are also included.

The larval development and pupa] body werght of '

the. commion _ afmyworm reared on' the artificial diets
were not different from those ‘tédred on liost plants
which were favourable for deve]opment ‘of the common
© amyworm, The adult reared on the _ artificial diet

laid ‘as many egps: as those reared on the favourite: host )

plants. Methyl phydroxy benzoate added to - the
artrﬁc;al ~diet as a mold mlubltor was, not’ su1table for
the first instar larvae just after hatclnng “Sorbic amd
“in theartificial diet caused pupa] deformlty and tho

remarkable low rate of ¢ emergcnce

The- pathogemcrty of L. separata nuéléar polyheclrosrs '
virus was examined to the common’ anmyworm larvae. -

During the 1st to 3rd-instar larvae, the common anny~
worm larvae were relatively susceptible to the virus.
But ‘after”the 4th instar -lasrvae, susceptibility 'of “the

common armyworm larvae to the virus beeame decrease

with larval instars. .

_should intend to mtegrated control.

INTRODU(‘ TION

The eommon armyworm Leucama sepamta Walker
is one of the seriots agncultural pests in- Indorniesia.

_lhls mseet spccres ‘is’ w1clely dlstrrbuted m Asran-“

countries. The larvae attack more tlnn 70 spemes of .

“host plants mcludmg 1mport-mt grammeous crops and

other orops It is not rare case that numerous army-
worm ﬂare up unferescenly md gat up all leaves of

' grammeouscrops g

~ In"order to support tlle insect matenal used tests,_‘-
larvae are usually reared on fresh leaves of a host plant _
in laboratory. . The maintenance of expenmental 1insect

‘on this method _reqttires: consrderable space,- trme,'

money - and contmuous ¢ultivation - of a host plant :
Therefore some entomologlsts have conducted exPerr :
ments on rearmg method  using arhﬁcml d1ets (1 5,6,8,
9). One of the advantages of this method is that homo
genous insects can be obtamed easily at minimum: cost.
The purpose of this expenment is to develop a snnple _
artificial diet and - to' gvaluate it by cotmparing’ the '
development of L. sepamta reared on-an art1ﬂcml diet-
and on some fost plants. - ' : :
*The other ‘side,. msect pest control by chermcal

h 1nsect1c1de may cause: probleme dn future from the’ view:

point of environment- conservation;’ health control: and
disturbance of fauna Then, study of future pest eontrol
It is examined
that the- p0831b1hty of -control of the common army

wortn by a nuclear polyhedrosrs virus.’

%
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MATERIALS AND ME THODS

1. Comp'rratwe rearmg test of the common army- ;
: worm, Leucania separata Walker on artrﬁcral dret ;

-~ and host’ plant "
.f’repamtron of the artifi cmi dret

Two substances were uscd rn “the artrﬁcral dret as the

basic rngredrent One of them was pmto bsan powder,_'
which was ground through a 1-mm diameter sieve, and-: B

‘another was wheat bran_ powder, which was grotind
through a Z_mm dlarneter _srev_e, _The ‘composition of
an artificial diet discussed herein is shown in Tab]le_ 1.

TABLE 1.

The .corrr:pogition_of the artl'fic'in_l' diet far jL.' sgpér;ara
: i “Diet
.. Ingredient ; .
e Young larvae Mature larvae -

"Pinto bean powder. - ¢ 100g : . 100g
Wheat bran powder - 100 : 100
Ebios {dried yeast' .40 - 40

powder): ' ’
L-ascorbicacld ) :‘ ) 4
Methyl p-hydroxy ) -
benzoate [ :

* Sorbic acid SR - S ) _
Sadium propionate 4 4
Agar ' S - 13
Water- - 700m! 700 mi

The general method of preparatron of the artlﬁcral
- diet s almost the same as that- described by- Okada

(1977) on the tobacco cutworm, .Spodopfera litura

Fabricius. Formahne ‘was oniitted from the: artificial
: dret for the common armyworm - because of a harmful

rnfl_uence to a person who prepares the diet. In this

e‘Xperirnent sodium ‘propionate was used as a substitute

for’ formaline; though antrseptrc ability -was inferiof
" to formaline. : SRR :

Each of the diet mgredwnts wrtlr exceptmn of agat,

was blended with 300 n! water. The agar was separately

boiled in 400 mi water. The hot agar solutron was

mixed with the other blended mgredrents
. was kept at 5° Cina refngerator

General rearmg

The common: armyworms were . coilectod as- 1arvae _

from cora field of Crkeumeuh Bxperiment Substatron of
CR_IFC in Bogor city in 1979. Insects of the second

The dlet '

generatron reared on corn leaves m an laboratory were

' usecl in this experrmont

were reared separate]y rn plastrc pet' disher (9 cniin
‘diameter and 2’em’in ‘depth, wrth a_.ﬁlter paper at the -

bottom) contaimng mdwrdually leaf cuttings of corr,

sorghum, sugarcane, rice, wheat, grﬂss T (Axonopus '

‘, compressus), glass H (Imperaia cylmdnca) soybsan,
“and’ peanut or a slrce of" the artrﬁcral diet. The number-
of larvae was ten mdwrduals per-diet.

A'little water
was dropped on a filter _paper in petsi dish m order to
prévent it_from" drying. - The host planis were renewed
darly, and - the- al"trficra] dret “Was ronewed every two

K days

Newly emorged adults were pzured in'a bottle (9 cm
in-dianiéter and 18§ ¢m in depth) and supphed with 10 %

' honey solutlon aiid a folded Tough paper to'lay eggs.

“All the’ rearing expenments were carried “Gut “at
betwaen 26. 5 C and"31°C. Relative hunndrty was not
controlled :

“Latval duratron ‘number of - larval mstars, larval"
mortality, area of leaf egten by latva, maximim Tarval
weight; “maximuni léfval"‘head capsule width, rate of
pupation, pupal duratron ‘pupal mortahty,pupal weight,

“rate of omergence adult longevity, preoviposition and -

oviposition penod ang nUmber of eges laid | per foma.le
were observed :

" The ‘area of leaf. eaten by larva ‘Was measured by
graphic paper method: The larval head capsule width
was ‘measured by Nrkon Profrle Prolcctor 6L-2, 50X
magnified. ;

 The expenmental desrgn used was Completely Rando~
mized Desrgn {CRD) wrth an unequral number of
rephcatrons

2. Pathogemcrty of Leucama separara nuclear
. polyhedrosis virus to the - COMMION armyworn,
Leucama separata Walker

All ]arvae of the- common armyworm used were from :
a stock culture - which was collected as larvae from corn’

field of Cikeumeuh - Expermrent substation of CRIFC
. in Bogor crty in-1980. The armyworms were suecessi-

vely reared on the. artificial diet for some. generatrons
The culture was marntamed in an laboratory at between

" 25° C and 30°C. st to Sth mstar larvae of the, culture

were used in this test. _ -

Leucanm separata nuclear polyhedrosrs virus used
was coller,tecl in Hiroshima Prefecture; Japan, in’ 1975 '
The virus was moculated perorally to the larvae of the '
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“common,, annyworm, and was. propagated The virus,
dead larvae “were homogemzed ‘with - ion exchanged

water and: passed through: a. 1ayer of 100 meslr ﬁlter.'
Crude poiyhedral -suspenision was centnfuged at 1000 -

£, for 15 mmutes and sedrmental polyhedra were washcd
3 times wr_th ion- exehar}ged_ware_r Washed polyhedra
Was suspended -in. 0.1.%_-_tﬁtoi1’ x-I_OO..solutaon. _'I_‘he

meter.

larvae.

lmmedlately, after the leaves were: made air-dried, the
leaves with polyhedra 3 were fed o the- frxed mrmbers of

larvae-in. glass' test tnbe (drameter 2 5 ém, dcpth JOcm) .
' covored with, parafrlm bored mmute holes for 48 hours o
After the rnoculatron the larvae were reared rndrvrdually .
in- the cotton plugged glass test tube (diameter. 2 cm,

depth 10 cm_) with artificial diet, for 13 days.

. Dead Jarvae. Weré obse'rv'e_d through a_mioro'sco_pe.at'
600X -magnifiéd, and the existencefof polyhedra - was
judged . Infective titer-(—log. "LDsg) was. calculated
by the method of Reed and Muench n.

Sendl ten’ fold drlutrons of the polyhedral suspensron

were made. by using 0.1.% triton x-100 solution; and 10% -
-10% (PIBs)me of those were: moculated perorally to the
‘The fixed quamues of each polyhedral solutron o
were applred on “the | grass leaves (4 \onopus compressus) P

5 RESULTS o
_ 1._ Comperatlve reanng test of the common armyn'-
. worm, I eucamrr seprrram Walker on’ artlﬁcral
dret and host plant Lo

Larv'll duratron, number of ,'_irval mst‘us, larvai-_,'
-mortahty, leaf-aréa fecl by larva maxrmum larval Werght
~and’ maximuin  tarvat head capsule wrdth are: glven i

: 'I‘able 2.

There were srgmf‘rcant drfferenees among each average :
larval duratron of -the. larvag reared separately on diffe-
rent - foods: Fastest larva] development was observed'
when-the larvae were reared o’ sorghum Both Iarvae__ '
rearéd’ separately ‘on: wheat arrci artificial dret had re]a _
trvely short larval duratron The dum_"on :of larvae '
_reared separately on tlre other lrost phms were"longer

The number of ldrva --_mstars slrowed susceptrble

) response to each dret and they had srgnificarlt d;fference_
. among ¢ach’ dret The larvae rearod separately on

-.sorghum;. wheat," soybean and artrﬁcral dret elapsed'_ :
six mstars, whereas the larvae fed on the other host_'_

' plfmts took more, than siX instars. . SR

The Tarval death was: not observed m the plots that

the larvae were reared separately or ‘corn; sorghum
and wheat. " The. mortality of the larvae reared on

TA__BLE 2. Larval duratlon number of Iarval ifistars, !arval mortahty, leaf area fed by Iarve. maxrmum '
- larval walght and rnaxrmum larval head capsule wrdth of £.separata on the host plants anr.l the
artlfrclaldret . : : ’

IRE .Nu.mber: Larval Numberof Larval - Léaf area Max;_larvalweiglrt "hila_k._lerval'_
‘Diet Cused - Yuration - Clapval - mortality: - fed by R -(mg)' - . head capsule .
: (days) . instars . (%) larva(cm) !'emale - Male \vldth(ﬂ)

Cora C10-10 7 17Er _-e.s?*s. S0 2se. 7b 76330 g96.5n8 2663%
Serghum - 10-10 13885 60" 0. 27000 7900n  7164ms | 2494ms
Sugameane . 35= 6 DLS™* 6% 829, 020 775305 75L3ns  2seans
Rice = 229 200%  78%* 500 16620 . 743,008 . 704, 4ns 2750%%
Wheat ~  10-10° 146" 6ons - g T155.08 . 778305 Jos4ns . 2479ms
Grass 1. 19-10  §9.2% - 70% 474 31923 827.5ns . 776305 2688%%
GuassII' "33 257+ 7% 920 - 2283¢ 72500  70s.0nS 2714+
CSoybean. . 15-10 1S7°% - o60ms. 0333 17134 74408 - g95.shs.  asgoms _

. Peanut 1858 19.4%* GTH . USSET 105.0°  T46.0RS 672005 250818

7413 '2_67'3:_

Art. diet -

10 C— 7 8093

1059 143 - 60

= Slgnifleenr at 1% level of the LSD value

Srgmfrcant at 5% level of the LSD value
ns = not srgnifrcant

@ Values: followed by the same leter are not srgmfrcanuy drfferent at 5% level of the DMRT value

. ) @@ -= Data ate transfotmed by Iogamhmrc ttansformauom, .log (x + 1)

o — 209~



dttlﬁClal (het was re]atwely small whemas in the ease'
- of larvae reared on the other host pldnts, mortahtres :

wore !ugher R ‘ :

- The' 'werage t¢af arca’ fed hy larvas’ reached o 319-
105 om? . The results also showéd sighificant differences
among_each host- ‘plant. The largest leaf area fed by
" larva was. observed. when the. larva was reared on the
'grass 1, and areas became smaller in the. order gwen
sorghum, corn, grass H, sugarc:me soybean rice, wheat
and peanut. - . , e B

~Theré was no, ssgmt‘ cant drfferenee among the larvae

I'Edl'ed separately-on the drfferent host plants. and artifi- .

cial dret in" the welghts of the larvae ‘both males and
A females “However - in calculating, the - heaviest larval

werght was produced when the larva was reared on the -

~grasg 1, Comparatwe heavy larval weight -was recorded

in the case of larvae reared: separately ori_cortt, sarghum :

and artificial diet. .

There were srgmﬁcant drfferences arnong the larvae.

reare_d separately ‘on the different host - plants “and
artificial ‘diet in the average of maximum laival head
capsule width,
on sorghum; sugareane wheat, sdyhean'and:peénut'were
narrower than:the larvae reared separately on tice grass I
and grass 1. '

TABLE 3.

Those ofthe larvae reared separately

Pupatton rate pupal duratlon pupal warght adult
longevrty, prcevrpomtron and owposrtlon périod,and

| ':number of eggs per female are given in table 3.

‘The “pupation rate” of the- larvae reated separately
on- corn _and sorghum reached 16:100° %, -whiereas  in _

- gach plot of latvae. réared 'on both wheat and artificial

diet . it: was 90 % a.nd on- the other host plants they

- were less.

’1he average pupal duratmn iwas almost the -same
among - the laivae ‘reared separately on different diets. -

jHoweve'r'_ in c‘alcirla'ting-,_ the pupal durations that the

larvae “were reared - separately on :sorghum,  wheat,

r'sdybean,'pe_ahut;?ahd artificial diet were more rapid than

in the case ‘of larvae reared on the Gthet host plants.
‘Sexual - differcnce . was  observed in'ipupal. weight. -

‘iGenera]ly',i the pupal weiglit in female was heavier than

in -r_z_"téle' pupa. - For instance, average pupal weightin
females that reared separately on sorghum and artificial

- diet was 361 mg and 352 mg te'spectively ‘Otherwisein
~ males it was 352 mg and. 347'mg’ respectwely The result

also showed - that-the pupal weights i in both females and

- males’ redred separately on-.corn; sorghum, sugarcane,

grass | and artificial diet were significantly, heavier than
those”on the other host plants. . All pupae reared:sepa-

" rately on the every host plants and artificial diet

Pupation rate, pupal duratlon pupal walght aciuit Ionge\nty, prenvrposttlon and owposrtlon perlod and number of
aggs per famals of L. separata oh the host plams and the arttfmtal dnat ’
T Pupation | Pupal - Pupal weight Adult Ioigevity Pre ovi- Oviposition Numbetof
. Number Sl : ; = P ¢
. Diet Cised rate dulation canfmg) {days) ‘posttion o périod 0 eggs per
S : A (days) . Female Female = Male period | (days) Female
| o . - o (dayy) o
T R T G @ } ® @ -
Com . 10-10 100 . B.S*x 333108 - 326.3m8  jo.gns - gAS. 1.508 g.ons 1084.8ns
Sorghum . [0-10 | 100 . B3NS~ 36140S 35170 . ggns . ggns  op4ns  qoms 1260.4n
Sugarcane 35— 6 . 171 B7*% - 3508S . 33498 12508 g ms 27M5 - 9.s0S. o 1103008
o Rige 22-9 . 409 B9¥* - 3090*  3165PS  1pgns  g7ns pms 9,008 1097, 7ms:
Wheat © 10— 9 90 830S - 3378MS 3092+ 1000 7505 1SMS . gons . 11620M5
Gmssl - 19-10 526 B.8** (33288 . 317.qMST g SRS g gns L2OMS . G508 1032.578
Grass 11 38~ 3. 79 9.0%% - 303418 2’]4.']1'18 L B.ONS '._7'011__5_ 2,018 6.015 1293, gns
Soybean 15— 8- 533 8005 309.9%  294.5%x . goNs - 93ns. . 1gns . . ggns 1150.308
Peanut 18- 8 . 444 B3NS . 294.0%% | 272.3%*  ggns  5ans 2085 7.3ns 773508
Art.diet- 10~ 9 - 90 80 - 3519 346.6 9.5 7505 0 18 8.5 12295

**'= Significant i 1% level of the LSD value
¥ Sr'gniﬁcant at 5% level of the LSD value

[!

ns = Not sr"mfrc:mt

@

Data are tmnsi‘mmed by logarlllnmc transformauon, lug (x + 1) :
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' emerged normally and the emergence rates reached to’_._ '

100 % in each rearmg test plot

There was no slgmﬁcant difference among the army- ;
worm adults emergcd from pupae re'\red separately on
each host plant and artificial dret in preovrposrtron and
owposrnon penod number of eggs per female and 'rdult .
However in -

longevrtres both ln females and ma]es

'csiculatmg, the armywmm adults reared separately on ° i
sorghum gmss II and artrﬁcral ‘diet lald more eggs than B
those reared separately on the other host p]ants Sexual -
differerice ‘in-adult longevrty was also found Generally, .
the. adult female’ longevrty was-longer. than male, "For

instance, the average adu}t longevity in fernales emerged
from ‘pupae ‘reared on the artificial dret was: 9.5 days,

whereas in ma]e it was 7.5 days There was a correlatron' )
between the number of’ larval mstars and the lar\fal _
duration (r = 0. 850) and aIso correlatron between the
pupal . werght and the number of eggs 1ard by ‘adult -

female (r = 0 842)

2. Pathogemcrty of Leucama separata nuclear ‘
polyhedrosrs vrrus to the common armyworm

Leucamrz sepamta Walker

Frve iarval mstars, st to Sth mstar 1arvae of L -~

sepamta were used for the test on the pathogemcrty of
LsNPV to: the common armyworm larvae.” The test
was conducted with ten larvae per one plot and three
replications. LDgg o_f 1st, 2nd, 3rd, 4th and Sth instar
larvae'were'"-’-l X'IIO?' -(‘PI”BS):/THQ 4 X 103 (PIBs)m, 8 x
103 (PrBs)fm!z 4% 10° (PIBs)/m!Z and 4.x 105/(PlBs)/
m{ respectrveiv

Durmg ‘the 1st to 3rd mstar larvae, the common:

armyworm larvae were- relatrvely susceptrble to the
virus. After 4th mstar larVde the common armyworm

developed yesistanice ’ agamst hrgher dosages of the_
polyhedra, and Sth mstar larvae showed 100 trmes _

resrstance of Ist urstar larvae '

DISCUSSIONS.

1. Comparative rearing tést of the common army

WOIT, Leucama separarta Watker on artrﬁcral :

diet and host plarrt

“The average farval duratrons of the common army .
worms reared separately on sorghurn wheat and artifi- E
cial* d1et were shorter than the’ larvae reared on the-
other host plants. The drffercnce ‘of the larval duration -

was. considered ‘to depend on the number of_rlarval
instars.

*instats, but when the lar
- host plants and drets or under adverse condrtrons, _there

' mfenor

. fiet” for rearmg younger ]arvae '

‘Larvae with a small number of instars had a

_short period. Aii'tawlae reared isepar'at‘el'y 'dh"sorghtrm,:' _

soybean,: wheat and artificial - diet had. six mstars,

- whercas on the other host plants, the larvae ‘had more
“than $ix instars. Moreover, the larvae reared on rrce'

had seven' to rune instars:

“This specres usually had six -
‘werc Teared ¢ ou unfavourable .

maybe possrbrhty that the larvae had more than six
mstars(l) IR e

In. addrtlon -the; average leaf areas eatelr by larvae

.reared . separately on- peamrt rice, | soybcan and wheat _

were sm'rller than those reared on the other host plants

VThrs evrdencc showed that these dret above can be -
. used -for reanng ‘the! larvae more efﬁorently However .

by consideration that the larvae reared on both peanut B
and Tice h‘rd more ‘than s1x mstars thus, so bean and

“wheat can be consrdered as diets for rearmg the larvae :

of common armyW()rm In the other word, the number
of larval mstars can be nsed as a crrteuon to decide

“the kind of dret for rearmg the l'rrvae especmlly the artr-

ficial diet. . .

The correlatron between the pupal body werght and
the number’ of cggs per adult female showed that there
was a strong evidence that in the d:fferent foods, pupae
with heavy werght had the mrmber of eggs more In the
other word ‘the more weight - the pupae, the ‘more :
number ofeggs SR =

- The_ pupation rate of larvae reared on artrﬁcral dret
was 90 %, _whereas on, both corf angd sorglrum they were_
100 %. Although it was 90 % in artrf‘rcral diet plot; the

_rate of cinergence of the. pupae reared on.artificial dret
. was 100 %. .. The larv'rl death on the artiﬁcral diet was

not be known certamly Prehmmary test on_the pre-
ference of newly hatched larvac to some kinds of artifi-
cial diet  containing each mold. jnhibitor and ‘on’ the
preservatrve dblllty of each rnoldmhrbrtor was conduoted
(Table’ 4) Newly hatched larvae erowed wrllrngly on

. the diet C contarnmg sorbrc acid, =dret D contammg

sodrum propronate and dret He tai _
The other srde, the preservatrve rabrlrtres of sodrum'
propronate, streptomycrn and horma]m m drets were=

‘As it seems that forrna]rn has a h'rml'u: nﬂuence "to
_a'parso'r__r whoprep ire thﬁe 'diet;.sor d s )

propronate were used .as mold mhrbrtors m the artlﬂcral

The younger larVae g
of the" common Armywe rm grew well on the \
taining sorbic acid and sodrum proprorrate Ttiis known
that sorbic acid cause deformrty of pupa and adult in
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" TABLE 4.
- “and presarvatlva abllltv of. nntlcepﬂes

Compositmn of artificial dte:s {'or eomparlng the effac: of antlcaptrcs, prefaranee of nawlv hatched [rvao to diats '.

“Diet

I-.'}gmjdiem' : :a B c D E F. G H 1
J-Pmto bean powder - : 25 L 25 C .25 _- 25 . 4_‘2':.‘)_ '7 25 L ,‘__-:25 . 25 o 25
©Wheat bran powder - L Tas o 2s s - 25 25 2 2. 25 28
N Lblos(drmdyeastpowder} U T R U ) 0. 10 .10 1. 10
Lasgorbic acid A UERET I ! v 1 1 1 1
Methyl phydroxy benzoate'. ‘__‘ ' I .
. Sorbic acrd DR B _ ol S 05 o
Smhum proplonate . S e -_ -
' ___:Sodmm dehydroacelata 1 .
.Sahcyhc acul ' 1 .
-"'Slreptomycm_ _ 1
Hormatin (371%) o . C
Agatpowder o3 33 s 33 3 3
Wator S Co1s oa7s. 11 o 11s 1 175 195175, 115
) (I:llg‘o{newlv ke ]m‘?e on aa 37 . 29 63 9. s 35 41 s 18
Daysuntrl fungr occurr _‘;'-5 L 5 >5 2 >5 3 .' 2 2 1
rearing the'corﬁmdn' armyworm (1). Also in our simple o C(ll\l(.l‘lz,.USIONS:-

rearing test, when the COmmOog.. armywoml was reared
‘on the . diet mcludmg sotbic: acid, ‘deformed.’ pupae

were produced Therefore, methyl p-hydroxy benzoate "’

and sodinm propronate were employed as mold inhibitor

in" the artificial diet for fearing mature larvae, normal

pupae could b obtamed from the common annyworm
reared on that diet.” -

2 Pathogemelty of Leucania - separata nuclear

- polyhedrosis - vitus - to ' ‘the: commott - armyworm '

" Leticania sepamm Walker '

Result obtamed in thrs test was almost the same w:th .

the pathogemcrty of S. Imrra nuc]ear po]yhedros:s virus

o the larvae of Spodoptera I:tura Fabrrcnus (5) and also
the “saine withi. the results of ?hchapfusm ] NPV (4} s

Spodoptera exigua NPV . (3) Hehothrs zea NPV @),

and H, vrrecens NPV (2) As 1t is ]uclged that the practi-’

cal use of these NPV is every possrbrljty, it is supposed _

-that the praetreal usg of nuclear polyhedrosrs virus
rsolated from Leucama separara Walker is possrble in
~ the control of the common armyworm

1, The larval development and pupa] body welght of -
“the common armyworm on the art:f cral diet were
:not different from ‘those reared on the host plants
which: were favourable for development of the
;armyworm

2. The" adults reared on the artrﬁc131 dret Iard as many

eggs as those reared on the favounte host " plants.

3."Pathogemerty of Leucanm sepamta nuelear poly-

='hedroszs virus ‘fo Leucama sepamrrz larvae was almost '
“the same ‘infective titer with nuclear polyhed_rosrs‘
viruses of the other worms, such as Spodoptera
litura,
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SOME PRELSMINARV EXPER!MENTS FOR THE STUDiES ON THE POPULATION
DYNAMICS OF THE RICEFIELD RAT, RATTUS ARGENT! VENTEH iN INDONES!A

Satoshi SHIRAISHI*

. The author stayed in Jav'x island, Tndonesia, as a short

term expert from Deeember 8, 1980 to March 6, 1981
and engaged in a few prelumnary experiments for the

studies on the pupuiatmn dynanms of the ricefield rat,

" Rattus argentiventer, bolh at 'Rat Research Labor atory,_

Divisioni of Pest and Plant Pathology, CRIA-Bogor .and
in the paddy ficld involving the fallow paddy field of
CRIA- Sﬁken1'zindi. The results obtained are summarized
as fokiows '

1} In the tndl to capture the rat in the paddy fietd

with 100: Indonesian live traps -and rice as bait from-

January 14' to 17,:1981, no rat was’ collected except
two individuals of Ashy crake, Porzana cinereq.

2) In tlle trapping expenment in the fallow paddy
field with 100 Indonesiin sn"ap ‘traps and ten kinds
of bait (roasted fresh water crab, Pararhelph,usa (Para-
thelphu.éa} convexa , cassava with shrimp paste, cassava,
rice, cassava with peanut butter, sweet corh, roasted
terasi; roasted coconut, sweet potato and beef sausage)

for four consecutive nights (January 13 to 17, 1981), - -

no animal ‘was obtained but single male of the musk
shrew, Suncus murinus.

3) - From February.23 to 26, 1981, a third trial to
trap the animal was carried out in the same paddy
field with five kinds of traps (Indonesian live trap,
~ Japanese live trap, Indonesian snap trap, Japanese
plastic snap trap and U.S.A. snap trap) and chopped
fresh slices of eel as bait. The sum total of 12 individu-
als of water snakes consisting of thiee species { Natrix
vittata, N. pr'xcaror: and Homalopsis buceata) were cap-
tured instead of the ricefield rat.

tion by the rat,

4) - Fourteen adult fomales and three adult males

:colle'cted by digging their butrows on the dikes of the

rice paddy and -the small irrigation channel adjacent to
it were examined by dissection. _The embryos were
found Jdn the uferine horns” of all females, e, preg-

_nancy rate was 100 %, and their number averaged 11.6°

(7~ 14). In all males, the large testes descending into
the scrota were recognized (the size of the left one was
23 %112, 21 » 115, and 22 x 12 mm, respethely)
It was confirmed that both sexes were in high breeding .
activity and their reproductlon was synchronized with
the ripening of rice in the paddy field.

§) In Rat Research Laboratory, 16 kinds of dye
(four for ‘wall painting, five for dying textile, six for
foods and Eosine yellow for hlstologlcal study). were-
tested as to the preference and lastmg effect after inges-
Throughout 3 serial test there was no
sign of abnormal behaviour or toxicity in any -animals.-
As the resnlt of these experiments, the Japanese blue
food dye (KIRIYA, brilljant l)'h'le)= was sel_ected as the
most suitable one for the purpose of traekihg the move-
ments of the rat in the field.-

-'6) In another paddy field of CRIA-Sukamandi, five
coconut husks baited with dyed rice (the blue dye 1 :
rice 200) were placed in a line 100 m apart each other.

‘In  order to find out a sign of visit and measure the

amount of consumed blue rice by the rat, each” bait
station was checked everyday but neit_hef sign of visita-
tion nor consmnptien was récorded at all.- Nevertheless,
the author believes that this dying technique is worth

‘while to be tried again in other time, when the food for

the rat is scarce in the field.

* . Zoological Laboratory,_Faeuity of Agriculture, Kyushu University 46-06, Fukuoka 812, JAPAl\}.
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