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RJNGKASAN

Lapan belas racun-racun seranggajenis b i j ian,  yang di taburkan dengan sukatan 1 l  kg/hapada
15, 40 dan 70 hari selepas ditanam, telah dinilaikan untuk mengawal ulat-ulat batang padi disawah.
hethylene 3G.,  Padan 10G, Bir lane 5G, Furadan 3G.,  Terracur P 5G.,  Cytro lane 10G.,  Thiodan 5G.,
BHC 6G. dan Bayrusi l  3G. d idapat i  berkesan terhadap ulat-u lat  batang padi .  Diantaranya Prethylene
3G. adalah terbaik sekali.

Berkai tan dengan kuasa penrbunuhan terhadap ikan,  Thiodan 5G. dan Furadan 3G.
diperhat ikan lebih rnembahayakan dar i  Prethylene 3G.,  Cytro lane l0G. dan Bir lane 5G.

INTRODUCTION

Rice stemborers are serious insect pests of' r ice in West N1alay'sia. Four main species have been
recorded viz. Trypon'za incertulas (Wall:.).Cftilo polychrysus Meyr.,Cltilo supl)ressalis (Walk.) and
Sessamia  i n fe rens  (Wa lk . )  (Kovav . l  1 t )64 :  KoK  &  VnncuF .s f  .  1966 :  K r \ {L 'RA .  1965 ;  L rv .
1912).  In  Province Wel les le l ' .80% oi  the larval  populat ion was found to be I  i r tcer tu las (Koynlre.
1964).  whi le  in  Kr ian and Kedah.  C.  polychr .vsr ls  was the dominant  species (Koyl \ ta .  1964:
Kt tuuRe.  1965;  Ool  & Ool .  \911) .  ln  recent  s tudies the fo l lowing speercs c() rn l )os i r ion was
observed in Bumbong L ima:

Species
Matr r  Season

1 9 1  3 t 7 4

Off Season
191 4

Tryporvza incertulas

Chilo pol.t'chrysus

Chilo suppressalis

Sesamia irtJerens

83.),.)L

I  5 . 5 %

0.0%

2 . 3 %

91.2%

s.1%

t . 8%

1 . 3 %

Stemborers have been observed to cause significant yield loss in several occasions in Malaysia
(Wvlr r .  19571 Yrt r ' -us,  1967 l  KIMURA, 1965).  Wvat 'T ( i957)  est imated the losses to as h ish as
70%.

It has been noted that during high inf'estations, insecticidal protections are generally necessary
to prevent or reduce severe crop losses. To date, chemicals found effective and most commonly
employed are restricted mainly to BHC and endosulfan. Thus a search for new or better insecticides
was given emphasis and the findings obtained since 1972 are presented in this paper. Resuits on
toxicity to paddy field fish for some insecticides are also given.
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IIATERJALS AND METHODS

Eight-een different insecticides (Appendix 1l were evaluated between April 1972 and September
1974 on Bahagia variety transplanted at 25-30 cm apart. The plot-size ranged from 5m x 5m to
5.7m x 5.7m and was replicated 4 times in a randomised block design. Each chemical was
broad-casted by hand 15, 40 and 70 days after transplanting at the rate of 1.1 kg ai/ha on each
occasion.

Damage in the experinients carried out between 1972 and 1973 was assessed by counting the
number of white heads per plot. In the 1973174 experiments the percentage of dead hearts and white
heads was determined according to the following cornputation by GouE z (1972):

P - x  100
nx + (N n)v

where P is the percentage of incidences: I. the total number of infected ti l lers from all infested hil ls;
x ,  the average nurnber of  t i l lers  perh i i l f romal i in festedhi l ls :v . theaveragenumberof  t i l lersperhi l l
from 10 uninfected hil ls: n. the total number of int'ested hil ls and N, the total number of hil ls
(infested ard uninfested) in the plot,

In the study on tlsh toxicity, plots of 6.0nr x 7.5m were pianted with padi and separated from
each other by wire nettings of about .10 cm high. These were treated with different insecticides
(Appendix 1i in two replicates at the rate of 1.i kg/ha at 1 5, 40 and 65 days after transplanting. Two
days before the first application, 25 Sepat Siam (Trichogaster pectoralis (Regan)l were introduced
into each plot and their rnortality recorded daily.

RESULTS

Trials corrducted in the Off Season, 1973 (Apri1-September) and Main Season, 1912&73
(Ocrober- February) showed that all t i ie chemicais tested have significantly (p < 0.05) lower number
of white heads per plot than the control (Table 1 ). Among them, Prethylene, Cytrolane, Birlane.
Padan and Furadan were noted to be most effective.

Dfferences in yields between the plot were found to be not significant (p > 0.05) in the Off
Season 1972 experiment. However yield increases of 28.2% and 21 .8% were recorded in plots treated
with Prethylene and Birlane respectively. In the Main Season 1972173, yield of plots treated with
BHC, Birlane, Prethylene, Cytrolane, Endrin, Furadan, Hoe 2960, Padan Terracur P and Thiodan
were significantly higher than that of the control. Increase in yeild af 27 .5%,26.2% and 26.1% were
recorded in plots treated with Prethylene, Birlane, Thiodan and Endrin, respeotively.

In both the 1973174 Main Season (October-February) and 1974 Off Season
(April-September) trials, the percentage dead hearts at 60 days after transplanting was observed to
be significantly (p ( 0.05) lower than the untreated control (Table 2/. Bayrusil, Furadan, Padan,
Thiodan and Prethylene were most effective in preventing dead heart formation. With regards to
white heads, low precentages were observed in plots treated with Prethylene, Padan, Furadan and
Cytrolane in both the trials.
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TABLE 1 : EFFECT OF GRANULAR INSECTICIDES APPLIED AT 1.I KG/HA AT 15.
40 AND 70 DAYS AFTER TRANSPLANTING FOR THE CONTROL OF RICE STEMBORERS.

BUMBONG LIMA 1972 - I9]3

Insecticides
White heads

per plot* Yield (kg/ha)
% increase
in yield*x

o.s.
1972

M.S.
72113

o.s.
t972

M.S.
72173

o.s.
1972

M.S.
72113

Azodrin

BHC

Birlane

Cytrolane

Dowco

Ekalux

Endrin

Furadan

Hoe 2960

Imidan

Padan

Phovel

Prethylene

Terracur P

Thiodan

Control

2644.2

3998. I

3091 .2 4093.3

2006.0 317 3.9

3076.6

3242.1

2536.2 4082.3

2 5 t 9 . 2  3 9 8 3 . 3

2877.7 3978.9

2146.0 3480.9

3000.0  360r .4

3408.6

3100.6 4134.9

2.939.9 39723

27 15  .3  4089.9

24\9 .t 3244.0

5G

6G

5G

10G

5G

5 G

2G

3G

5G

5C

r0G

5G

3G

5G

5G

10.2

6.8

4.3

9 .2

J - )

1 8 . 8

9 .2

2 .5

2 .5

5 .0

5 . 5

40.0

23.0

5 .0

3 . 5

42.5

39.5

45.2

6.8

1  3 . 8

23.5

3 . 8

40.0

5 . 3

14.8

J Y . J

62.5

9 .3

2 1 . 8
- 1 7 . 1

4 .8
A A

19 .0

1 t  ?

24.0

28.2

21 .5

1  t . 2

23.2

l o . 3

1 6 . 3

0.0

25.8

22.8

2 2 . 7

t . J

I  1 . 0

) _  I

21.s
_  1 , . )

) 6 . 1

LSD 5% 1 . 1 10.8 32).4

M.S. = Main Season; O.S. = Off Season: ns = not sieniflcant

* Plot size : 5.7 m x 5.7 m
** Negative values indicate decrease in yield

Yields in all the treated piots were significantly higher (p < 0.05) than the control. Increases of
44-l% and 40.3% were obtained in plots treated with Prethylene and Padan respectively in the Off
Season,  1974.

It is noted that there were some inconsistencies and variations in effectiveness of some of the
chemicals when tested in the different seasons. They however, were slight and could be attributed to
seasonal differences in climatic conditions, different degree of stemborer infestation and distribution.
In general it is observed that chemicals which gave high yield increases in the Main Seasons also
showed similar tendency in the Off Seasons.
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TABLE 2 : EFFECT OF GRANULAR INSECTICIDE APPLIED AT 1.1 KG/HA AT 15,

40 AND 70 DAYS AFTER TRANSPLANTING FOR THE CONTROL OF RICE STEMBORERS.
BUMBONG LIMA 1973 19'74

Insecticides
%DeadHeart

at 60 DAT

M.S .  O .S .
73174 r974

%Y,,lhite Head Yield (kg/ha)
% lncrease

in yield

M.S .  O .S ,
73174 '1974

M.S .  O .S .
73174 r974

M.S.  O .S .
7317  4  l e t  1

Bayrusil

BHC

Birlane

Cytrolane

Furadan

Hoe 2960

Padan

Prethylcne

Sumithion

Terracur P

Thiocarb

Thiodan

Control

0.3  r .4

1 . 3  1 . 3

0.4

1 . 5  1 . 1

0.0 0.5

0.6

0 .3  1 .4

0 .4  1 .6
1 )

0.3 3.2

1 . 5

0 .3  1 .4

7.3 209

3546.7 2956.4

3837.8 28s4.8

3s7 s.2
372s.9  2725.6

3678.8 2993.2

3636.6

3546.7 3048.4

3680.9 3132.4

2820.8

3929.1 3734.0

2991.9

35s2.7 2983.1

2926.6  2113.6

2 1 . 2  3 5 . 1

3 l  . l  3 1  . 1

22.2

21 .3 25.4

25.7  3 t  .7

24.3

2t.2 40.3

2 5 . 8  4 4 . r

29.8

31.3 25.8
? ? o

21.4  31  .2

3G

6G

5G

l0G

3G

5G

r0G

3G

3G

5G

8G

5G

0.5

0.7

o.2
0.2

0.0

0.3

0.0

0.0

0.3

0.6

0.5

2 .7

2.0

2 .2

3 . 1

2.4

z . J

2 . 3

2.4

2 .8

3 .0

3 . 1

LSD 5% 0 . 10.4o.2 0 . 1 128.7 57 .6

M.S. = Main Season

O.S. = Off Season

On the relative toxicity of the chemicals to Sepat Siam, Thiodan and Furadan were found to be

more toxic that Cytrolane, Birlane arrd Prethylene (Figure 1). At24 hours after the application,l4iL

and20% mortality were observed in plots treated with Thiodan and Furadan respectively, while not

more than 8% was obtained in the remaining treatments.

DISCUSSION

It is evident that most of the chemicals tested were effective against rice stemborers. Several

were found to be highly effective in preventing the formation of dead hearts and white heads and in

increasing yield. These include Prethylene, Padan, Birlane, Furadan, Terracur P, Cytrolane, Thiodan,

BHC and Bayrusil. Among these, Prethylene was observed to be outstanding; generally higher yield

increase than the others was obtained in all the trials.
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In relation to fish toxicity, Thiodan was observed to be highly hazardous. This confirms several

of  the ear l ier  f ind ings (YuNus & Lru,  1971;TaN et  a l . ,  1973;  MOUITON, 1973).  Beingsuch, i ts

use in rice pest conirol was recomrrrended to be restricted to areas where fish culture is considered

unimportani - (yur . rus & Lru,  1971;MoulroN, 1973).  On the other  hand BHC is  found to be

re lat ive ly  less tox ic  to f ish (Kor  & PATHAK, 1966;  YUNuS, & LIM ,197i ;TeU et  o l ' ,  1913'

MoULTON, 1973) and is therefore more used in areas where fish is important. This, however, creates

concern over the possible deletrious effect of cumulative BHC particularly since it is noted to be less

biodegradable. Recent studies have revealed gamma BHC residues to be as high as 18' 22 and 100

ppm iespectively in the flesh, viscera and ova of f ish exposed to BHC granule treatment (TlN' eral,

r973).

In view of the above it is evident that some of the insecticides presently found to be effective in

controlling stemborers while relatively safe to fish would offer scopes for possible use in the areas

where fish is considered important. Existing use of insecticides that exhibit piscidal effects could be

discontinued and substitution by safer and equally effective ones would seem desirable. These should

include Prethylene, Cytrolane, Padan and Birlane which were observed to be much safer to fish than

Thiodan and Furadan"
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SUMMARY

Eighteen granular  insect ic ides.  broad-casted by hand at  the rate of  1.1 kg/ha at  15,40 and 70

days af ter  t ransplantrng,  rvere evaiuated for  the contro l  of  r ice stembc;rers in the paddy f ie ld '

hethylene 3G.,  Padan 10G.,  Bir lane 5C.,  Furadan 3G..  Terracur P 5G.,  C-"- t ro lane 10G..  Thiodan 5G.,

BHC 6G. and Bayrusi l  3G were found to be ef fect ive against  r ice stemborers.  Anong t l iese Prethylene

3G. was most outstanding.

1i  re lat ion to f ish toxic i ty ,  Thiodan 5G. and Furadan 3G. were observed to be more hazardous

than hethylene 3G.,  Cytro lane 10G. and Bir lane 5G.
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APPENDIX I : INSECTICIDES USED IN THE E)GERIMENTS

Trade Names Common Names Chemical Names

Azodrin

Bayrusil

Birlane*

BHC

Cytrolane*

Dowco 214

Ekalux

Endrin

Furadan*

Hoe 2960
Hostathion

Imidan

Padan

Phosvel

Prethylene*
Spanone
Galecron

Sumithion

Terracur P

Thiocarb

Thiodan*

monocrotophos

diethohinalphion
quinalphos

chlorfenvinphos

gamma BHC

mephosfolan

chlorpyrifos - methyl

See Bayrusil

endrin

carbofuran

tdazophos

cartap

chlordimeform
chlorphenamidin

fenitrothion

fensulfothion

endosuifan 5%

BPMC3%

endosulfan

3-(dimethoxyphosphinyloxy)-N methyl
cis-crotonamide

O, O-diethyl-O-(2 -quinoxalyl)-thiophosphate

(Cis-plus-trans-) isomers of 2-chloro-1 -(2,

4-dichlorophenyl) vinyl diethyl phosphate

1,2,3,4,5,6 -hexachloro cyclohexane

diethyl N-(4, methyl- 1,3 -dithiolan- 2 -yl idene)

phosphoroamidate

O, O -dimethyl O-(3,5,6 -tr ichloro -2 -pyridyl)

phosphorothioate

1 ,2 ,3 ,4 ,10 ,  10-hexach loro-6 ,7 ,  epoxy-  1 ,4a ,
5 ,6 ,7 ,8 ,  8a-o tahydro-1 ,  4 -endo,  endo-5 ,  8
dimethanonaphthalene

2,3 -dlhy dro -2, 2-dimethyl benzofuran- 7 -

yl methylcabamate

I - phenyl-3 -(O, O-diethylthionophosphoryl)
- 1,2,4-triazole

N-(mercaptomethyl) phthalamide S-(O O
-dimethyl phosphoro -dithioate)

1,3-bis (carbamoyly thio) 2 (N, N-dimethyl
amino) -propane Hydrochloride

O-(2,5 -dichloro -4 -bromophenyl O -methyl)

phenyl thiophosphonate

N-(4-chloro O-tolyl)-N, N-dimethyl)-
formamidine Hydrochloride

dimethyl 3 -methyl-4 -nitrophenyl phosphoro=
thionate

O, -diethyl O (4-methylsulfinylphenyl)
monothiophosphate

See Thiodan
2 sec butylphenyl N-methyl carbamate

6,7 ,8 ,9 ,1  0 ,  1  0 -hexach loro-1 ,5 ,5a ,6 ,9 ,  9a
hexahydro-6,9, -methono-2,4,3-benzo (4)

dioxanthiepin-3 oxide

+Evaluation of fish toxicity conducted

J I
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