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Some Studies on the Control of Corn Borer in Thailand!

Sutharm Areekul, Uthai Skulpanich and Patra Teeravate

Faculty of Agriculture, Kasetsart University

The corn borer, Pyrausta salentialis
Snell, is one of the most damaging pests
in areas where corn has been grown
for several years in Thailand. It is also
a well known pest of corn in China,
Malaya and the Philippines. The borer
is a particularly difficult insect to con-
trol, mainly because of the protection
afforded by stem of the host-plant to
In fields where
the pest is well established and abundant

the injurious stages.

such as in many districts of Rayong,
Cholburi, Kanchanaburi, Saraburi and
Nakorn - Sawan provinces, more than
90% of corn may be damaged. Heavy
infestations of the borer in these areas
have indicated the  need for more in-
formation on the biology, habits, and
a regular program for effective control
measures of this pest.

During the 1959-1964 seasons, a
research program on the control of this
insect was conducted in Bangkhen dis-
trict where populations of the corn borer
have been found high enough to justify
the experiments.
some result of studies designed to
determine the effective date to begin

This report covers

spraying insecticides, the efficacy of

insecticides and the role of the egg
parasite, Trichogramma australicum G.,
in the control of this pest.

It should'be mentioned that al.
though natural infestations of the corn
borrer can occur on other hosts, parti-
culary on many species of wild herba-
ceous hosts, the corn plant appears to
be more preferable and probably plays
a vital role in the bionomics of this
insect in many corn growing areas.
The sudden appearance of a vast num-
ber of this insect, so commonly observed
at the beginning of a growing season,
led to an assumption of adult moths
migration from alternate host-plants.
It is therefore important to find the
distributions of the amount of infesta-
tions and the number or egg masses
in relation to the growth stage of corn
and use these findings as a tool in
establishing a control program.

TYPE OF INJURY

The first instar larvae, after hat-
ching, begin feeding on the spirally
rolled leaves of corn. As the leaves
expand in their growth, the feeding
points appear as pin holes and frass

1Presented to the 1964 Corn Conference, Kasetsart University, Kangkok, Thailand.
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beneath the leaf blads. These holes
increase in size as the larvae grow. Tt
is the first indication of the borer attack
which can be easily seen in the field.
Much damage to corn is however charac.
terised by a good deal of breaking.over
of stems caused by larvae tunnels and
by the boring into young cobs of the
later laval stages. It a heavy attack
.such as a corn field in Rayong which
was almost a total loss, as many as
1700 berers per 100 plants were found.
Serious damage usually occur when the
stalks are heavily infested during tassel
stage. In this case. most of the stalks
collapse and die before producing ears.
Corn stalks with the tassels broken or
bending over are also common in the

field when they were invaded by larvae
that begin developing at the time the
tassel emerges.

LIFE HISTORY AND HABITS OF CORN
BORER

Iield corn in each growing season
are usually attacked by two generations
Eggs are laid in imbricated
rows which average 21 eggs per mass
on the under surface of the leaf-blade

of borers.

near the midrib. There is also occasional
egg laying on the upper surface of the
leaf. The eggs ordinarily hatch in 3.4
days (Table 1) and the first instar larvae
of the first generation begin their feedings
The first instars of
of the second generation feed primarily
on tassels and sometimes beneath the

on young leaves.

husks or between the ear and stalk.

At the third instar, the larvae begin
to tunnel into the stalk. Through the
midribs and the sheaths of leaves.

They continue to feed in corn stalks
until they are full-grown. The larvae
molt 4 times and the larval stage lasts
15.21 days.
the larval burrow just close to the exist
hole and the pupal stage lasts 4-7 days.
The female moth deposits their eggs
2-3 days after emerged and each female

can lay 44 to 70 eggs. The life span
of the adult moth in captivity extends
from 3 to 5 days. The total develop-

ment period requires some 24.-30 days.

Pupation takes place in

DAMAGE DISTRIBUTION IN VARIOUS
STAGES

Distribution of the percentages of
borer damages in various stages of
corn

The study was carried out in 1961
in field plots, each of which was 6% 35
meters. The plots were replicated four
times. Corn was planted in June which
is a favorable time of common practice
in this district. The distances between
rows was one meter and between hills
was 50 centimeters. There were 3 plants
per hill to make a total of 864 plants
per plot. Infested stems of corn were
cut at base just above ground level and
count was made at seven-day intervals.
The data on the average percentages
of stem or tassel stalk infestations were
plotted against corn ages in Fig. 1 to
show typical distribution of the level of
infestation at various stages of corn.

The result of this experiment showed
that invasion of the corn stalk did not

occur until the plants were over one
month old. The stem invasion increased
markedly in corn following late whorl
stage of development and reached its
high peak on corn appioaching or in
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Table 1
Life cycle of the corn borer (P. salentialis Snell)
N Length of time in each stage (days) Total
' Egg Ist 2nd 3rd 4th Larva| Pupa | Adult (days)
molt | molt | molt | molt

1 3 3 2 4 4 16 ) 4 29

2 3 4 3 3 4 19 5 5] 32

3 3 4 3 4 4 19 5 4 31

4 4 3 4 4 4 18 6 4 32

5 3 4 3 5 4 20 6 3 32

6 4 3 3 5 4 17 6 4 31

7 4 3 2 3 3 16.| 6 4 30

8 4 3 3 3 4 17 6 5 1 32

9 4 3 3 3 4 17 5 5 31

10 3 4 2 3 4 15 6 5 29

11 4 4 3 4 4 21 5 3 33

12 4 3 3 3 4 16 5 5 30

13 4 3 3 4 4 17 S 4 30

14 4 3 3 3 4 17 6 3 30

15 3 3 3 3 4 15 6 3 24

16 3 4 3 3 3 15 6 4 28

17 4 3 3 4 4 16 7 S 30

18 4 3 3 3 4 15 S 3 28

19 4 3 4 3 4 18 4 5 31

20 4 3 3 4 4 18 5 4 31

21 4 3 3 3 4 16 5 5 30

22 3 4 3 4 4 18 S 5 31
range 3-4 | 3-4 {24 |{3-5 |3-4 {15-20|4-7 {3-5 |27-33
average 3.67 | 331 |299 {354 {391 |17.09( 532 {4.18 { 30.36

the mid-tassel stage of growth. After that
the number of stem infestation decrea-
sed rapidly and consistently in various
stages of corn. There is however a
notable interruption at the late silk
stage. This interruption may be cont.
ributed by the infestation of the succes-
which

coincides with the egg mass count in

sive generation of the borer

the later experiment.

Egg masses distribution in various stages

In this experiment, conducted in
1962, the number of egg masses on
corn were counted at seven-day inter-
vals. Single corn stems were cut just
above ground level and count was made
of the egg masses. Samples were re-
plicated four times in randomized plots
of equal size to that of the above ex-

periment and 25 corn stems were
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examined in each replicate to give 100
stems per sample. The trend indicating
the fluctuation of corn borer population
as determined by total numbers of egg
masses is shown in Fig. 2.

The result of this experiment in-
dicated that the corn borer did not lay
its egg on plants until the plants were
over three weeks old. There were at least
two generations of the borer developing
in each growing season. Most of the
eggs of the first generation were depo-
sited on corn plants approaching or
between the late whorl stage and the
mid - tassel stage. The second generation
deposited most of their eggs on corn in
or following mid-silk stage of develop-
ment. On account of the development
of egg stage to the third larval instar,
which will last for 8-17 days, the stem
invasion of the borer should take place
most on corn plants reaching or in the
mid-tassel stage. This conjecture there.
fore coincides with the experimental

result described above.

ESTABLISHING DATE FOR INSECTICIDE
APPLICATION

The success of the corn borer con-
trol by insecticide depends much on
the exposure of the first to third instars
to chemicals. Once the larvae invade
into stalk of corn which occur in later
instars, they gain a good protection
from stem and cannot be killed easily
by insecticides. It has been pointed out
jn the earlier section of this report
that the female moths did not lay their
eggs until the plants has attained their
certain age above three weeks old.
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It has also been established that ovipo-
sition reached its high peak when the
plants were between the late whorl
stage and the mid-tassel stage of deve-
lopment. Larvae which emerged from
eggs in these periods of oviposition
caused a high level of stem infestation
in the developed corn at mid-tassel
stage.

Since the eggs of the second generation
are much subjected to high infestation
of parasites (to be dicsussed later) and
the damage done by borer larvae of this
generation when the corn has already
reached maturity. is considerably mild
and may be negligible. The spray
program which leaves the residues of
insecticides covering the crops at the
vital period of larval infestation, i. e.
the corn of one month to two months
old or at abount the late tassel stage
of growlh, should be favorable for the
control of this pest.  Therefore it is
recommended that at least three applica-
tions of insecticides which have rather
long residual effects should be used at
10-day intervals beginning at the time
when the plants were 30 to 40 days
old.

EXPERIMENTS ON CORN BORER
CONTROL BY INSECTICIDES

Several experiments on the use of
insecticides in the control of this pest
were conducted at Bangkhen Experiment
Station in 1961.
ments was set up according to the vro-

One of these experi-

posed spray program of control described
above. In this experiment, sprays tested
against larvae of this insect were made
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using DDT as-a standard insecticide in
comparison with endrin, dieldrin, TDE,
parathion, toxaphene, and chlordane.
Treatments of 0.1 % DDT, 0.05 % endrin,
0.05 % dieldrin, 0.1 % TDE, 0.05% para-
thion, 0.1 % toxaphene and 0.03 % chlor.
dane were applied at the rates of 1.5,
0.25, 0.5, 1.5, 0.5, 1.5 and 0.5 pounds
of active ingredient per acre respectively.
Three applications were made at 10-day
intervals beginning on the date when
the plants were 37 days old. The treat.
ments reduced the mean percentages of
stem damaged by the borer from 75 % to
37.69, 15.18, 33.61, 35.66, 48.61, 49.21,
68.44 respectively (Table 2). There was
highly significant difference among these
treatments; all insecticides, except chlor-
dane, gave significant control for the
damage of this borer on corn stems.
Endrin was found to be superior to the
rest of insecticides used in this experi-

ment.

ROLE OF TRICHOGRAMMA AUSTRALI-
CUM GIRAULT IN THE CORN BORER
CONTROL

The egg parasite, Trichogramma
australicum Girault, plays an important
role in the control of corn horer in Bang-
khen destrict. Since it was first discov-

Vol. 4 No. 3.4

ered in 1959, there has been some
evidence that the infestation of corn by
the corn borer has decreased markedly.
In 1960 the percentage of infestation of
the borer in corn stem in untreated plot
has been 84.3 % and this has been reduced
to 75.00, 8.30, 11.83, and 2.5 % in the
same plot and the same period of growing
season in 1961 to 1964 respectively.
The effectiveness of this parasite can be
illustrated by ‘the trends (Fig. 3) indica-
ting the numbers of parasitized and
non-parasitized egg masses which were
counted from experimental plots in 1962.
It shows that during the first week of
egg laying by the borer, the number of
parasites developing on a moderate
corn borer population was very small,
only 14,28% of the egg masses being
parasitized. Hewever, the population of
this parasite increased rapidly and in
the following week, when the oviposi-
tion of the corn borer was at the peak
of the season, 84.09 % of the total 44
egg masses per 100 plants were para-
sitized.  After that 7. australicum G.
had essentially eliminated the borers as
pests when 89-100 % of their eggs were
infested by this parasite.
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Table 2

Percentage infestation of corn stems after insecticide treatments, Bangkhen, 1961

] " Rate of Application Percentage Infestation
nsecticide pound/acre Rep. | Rep. | Rep. Rep. Mean
1 2 3 4
Endrin 0.25 113.56 | 5.82 {20.34|21.00 | 15.18
Dieldrin 0.5 2043 | 28.14 | 40.68 | 45.18 | 33.61
TDE 1.5 20.43 | 33.00 | 44.04 | 45.18 | 35.66
DDT 1.5 34.14 | 3747 | 36.39 | 42.75 | 37.69
Parathion 0.5 47.43 | 51.60 | 47.40 | 48.00 | 48.61
Toxaphene 1.5 54.57 | 51.57 | 45.51 | 45.18 | 49.21
Chlordane 0.5 54.57 | 69.18 1 70.00 | 80.00 | 68.44
Check - 60.00 | 72.20 | 80.80 | 87.00 | 78.00
F ratio, treatments = 32.95
LSD.5% = 9.96
asy

q
WUDUIILRNUTID LWATIA Pyran-
al w ©° v A
sta salentialis Snell. Luuﬂmgmﬂtywqm
A é 1 A v 5’
‘ﬁumuolu‘lswumﬁﬂqnmﬂvmmmﬂ
[V al 1 ° ° '
AUN MUY L‘mlumumm:mmamo‘q
) [ o al P
DI99WIN TLHDI TAUT MYINYT §321)3

€ ! 1 i
uazunIassn  Iulsursumedsingn

v a a % ° e v ¢
'1ﬂmmawuﬂummma’lmniwmuﬂ
Ay ] v a -~ A4 A
walgonan 90 % laumsfneuned
a % 35 Id’
NTUITIVUNRITUNU  AILAL W.F. 2502
2 a ° o v ¥ al
YUY 2507 EIRTUTIHINUATINLUY

1A = A v oa va
WALNEINANITFNEUAYINUTIUTSINYDS

a % a v A
LWHRITUAW ATTWITELSLINUTUAUNINNL

1 =] ] i E 2 a "~
LANTIANIIHIUNAIN LONG  UTeanT

' A Aa
MALDIYTHNIMNRIVIITUNANIAD R UDU
L’\l’lﬁéWﬂ”WIl'l’JIWﬂ UasUNuUInasILlau
al ]

LU{!“NVL“II Trichogramma australicum Gi-

a %
rault  MUMITUTILUNRITIAY

- ¥ % Py
UMy FAnEInTIN ﬂqﬂmm‘lmnom
daea v ¥ Vel ] =3 Y] C £y
FrauuaILallu l1aunIn2an 890
AROULTIZRINUTVANANULAIRNI24—30 20
] ! [ 7 [y
Tmag'lmza:"[m 3-4 % AIRUBULS5—21

v @ % LY o | o
T ANLA 2-3 MW WAININDOALLIUAY



116 The Kasetsart Journal

I'RN ’ ] o
sazgwiTaatele 44-70 Wesnean
v ' & ot a
Tugadananalnaganiavng 9 WAzl
h : ¥ 2+ o ”"y ’ d o a
u;mqwﬂummma‘lﬂﬂm'ﬁumqmsl 13-
o -~ & '
pmgaEageIwINeIg lugauinazan
' PPy ' t ’
ag‘luszamm’ﬂwmgs:mn lassel stage
a 3 ad a & A
uaztlTanm gagavesnIn LTy lugan
%17 vamq'lmw: silk stage.
PNHATBINITNARDINITLHS LTNANU
a 1 74 1 a2 v
98INITRALIUULTING I 11 38821 TuAN
A P |> a v P
‘ﬂmmmﬂmwmm:aglunmﬂmnTWW
(v [ Ad X
0% 30-40 W waznITEldeigND
v ° -y g ] 8
ANANIRIUNINIIAN 3—4 ATI UNBZATI
1 o v 1 A | 1
WHU 10 W inmnansdluasmudiing
| ' < - A a
HR IR WNONIUNTY (endrin) Naalu

[ €1 € v a0t
0A71 0.25 UauanoLelnnl 1VINﬁﬂﬂ’Tl

Vol. 4 No. 3.4

oA

prsuaas aan (oot) wslsean (pa-
aAa

rathion) HRSANBDLAU (chlordaue a9
@ € i ¢ %
‘luamw 0.5 LOUANDLBLADT  UBNIINU

aAad

§913ng16n7 8aan

aala

(rpr)  Wed
1 ~l A
(TDE) LACNDNTINY (Toxaphene) NHN
'y € 1 ¢ o v
‘luamw 1.5 Uauanolalnns MINTULLOU
A ' [ 7
LUHW‘I?J Trichogramma ausiralicum G. B
Al o v 1 . © E %
N'U‘Y\‘UW\ﬂ?ﬂﬂg‘ﬁ’lﬂﬂﬂﬂﬁ%ﬂ%&‘ﬂ']ﬁﬂ?ﬂu

o Inalvnun b lewn mlvvueuaie

o v & & A v all

ﬂ'}ﬂ%ﬂﬂiﬁ']%ﬂﬂﬂﬁ’lﬂﬂ%ﬂﬁﬂﬂh W.fL
al v P al ¥ year o

2503 LUUAUN 'ﬁﬂuuuuvlﬂwﬂmm

ol
Twnnniag 84.3 % unzanaluidus.oo,

~ P
8.30, 11.83 WAL 2.5 % IUNLWLAY?

v nl‘ o [V
Aulull 2504-2507 AWNRINUY



1964 Areekul et al: Corn Borer Control 117

FIGURE 1
DISTRIBUTION OF THE PERCENTAGE INFESTATIONS OF
THE _CORN BORER (N CORN STEMS
BANGKHEN 1961
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FIGURE 2
DISTRIBUTION OF THE NUMBERS OF CORN RORER

E66 MASSES IN VARIOUS AGES OF CORN

BANGKHEN 1962
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FIGURE 3
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