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EFFECTIVEI{ESS OF PRE.BMERGENCE HERBICIDES AT THREE
LOCALITIES IN PEI\INSULAR. MALAYSIA

S.A .  LEE*
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RINGKASAN

Kajian telah dijalankan di atas kesan alachlor, butralin, atrazine, bromacil, diuron, fluometuron

danK-223 di tiga tempat (Kelang, Simpang Renggam dan Alor Bukit). Kekurangan padat rumpai yang

berkesan oleh semua racun herba telah didapati di tiga tempat ini.

INTRODUCTION

Pineapple is  sensi t ive to the common
post-emergence herbicides l ike dalapon, 2.
4-dichlorophenoxyacetic acid, ; l chloro-
2-methylphenoxyacetic acid, glyphosate.
paraquat  and sodium chlorate (LEe .  1972).
ColI-tNs, (1960) reported that 2, -l

dichlorophenoxyacetic acid should not be
used to kil l  weeds in pineapple growing areas
in Hawaii because dilute concentrations of
this hormone can cause serious damage to
pineapple p lants.  Since 1967,  at tent ion has
therefore been focused on the use of pre-
emergence herbicides. TeN and ABDULLAH
(1968),  TeN and Tnv (1968),  TAN (1971)
have shown that atrazine and diuron were
the more effective pre-emergence herbicides
when compared wi th s imazine.  prometryne
and prometone on peat in Peninsular
Malaysia. Diuron has been recommended in
Hawaii, South Africa and Australia
(GowtNc & LaNcp, 1962; RevNHARDT,
1967; DeNrEr-soN, 1969; ANoN, 1975).
Bromacil has been recommended in the
United States for weed control in pineapple
growing areas while atrazine has been
recommended in Thailand (SuwnNNAMEK.

re63).

The main objective of this study was to
evaluate the effectiveness of alachlor.
atrazrne. bromacil. diuron and fluometuron
in three localities on peat.

MATERIALS AND METHODS

Four experiments were conducted in
1974-1975 at three localities where vouns

pineapple (2-6 months)  was grown (Table

/1. The herbicides and their rates tested are
shown in Toble 2. Using an l8 l itre knapsack
sprayer, the herbicides were sprayed on
moist soil since there was rain the previous
day.  The volume of  appl icat ion was l l00
l i t res of  tap water /ha.

Monthl r  enumerat ion of  the number of
ueeds (according to species)  was per tbrmed
usins a -30 x -15 cnr  quadret  wi th 8 to l0  points
per plot. Counting of weeds tbllor,r 'ed the
method  ou t l i ned  b r  KL INGMAN (1971 ) .
Cornrnelinu, for instance. was counted bv
recording the number of  rooted nodes.  To
p reven t  ench roachmen t  and  ueeds .  t he
intcr-p lot  and the bt l rder  areas uere hand-
u eeded regular l r  .

The c'ffectiveness of the pre-emergence
herbic ides at  a par t icu lar  local i ty  was
eraluated bv compar ing the weed densi t ies
of  herb ic ide- t reated p lots  and untreated
(unweeded) p lots .

The duration of control was the period
taken by' the herbicide-treated plots to reach
the average weed densi ty  at ta ined b.v the
unweeded contro l  a f ter  one month.

The control of each weed species was
assessed by expressing the number of plants
of a particular species as a percentage of the
number of  p lants (of  the same species)  in  the
untreated (unweeded) plots after 2 or 3
months. The control of a particular species
was rated as 'good'when its weed density was
35'i and less, 'satisfactory' between 35 and
70''t . and'ooor' above 70c'c.

*MARDI, Jalan Kebun, Kelang, Selangor
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TABLE 2: DETAILS OF TREATMENT

Experirnent No. Treatments & rates (kg a.i./ha in brackets) of application of herbicides

l .

2 .
1
J .

A

No weeding. monthly weeding. alachlor (3.40), butralin (4.00), K 223
(3.40) .  bromaci l  (1.40) ,  d iuron (5.40)  and atraz ine (2.70)

No weeding.  d iuron (5.40) ,  a lachlor  (3.40) .  hromaci l  (1.40)

No weeding, alachlor (3.06), diuron (4.48). f luometuron (4.25). brornacil
(1.20) .  at raz ine (2.50)

No weeding, rnonthly weeding, arrazine (2.54), alachlor (2.12), broniacil
( i .20) ,  f lun leturon (2.70) ,  d iuron (3.60) ,  a lachlor  t  a t raz ine (1. ,16 + 1.12)

Al l  untreated and herbic ide- t reated
plots had p ineapple,  which u,as evaluated for
phvtotoxic injurl ' .

RESULTS

Weed density

Significant differences in the r" eed
densi t ies between the contro l  and the
herbic ide t reatments were obta ined in a l l  the
4 exper iments /Frgs.  1u & b,  2a-d) .

In exper iment  l ,  a t  Ja lan Kebun.  d i f fe-
rences in  the weed densi tv  among the
herbic ides were non-s igni f icant .  P lots
treated with diuron had the lowest *'eed
densi t l ' ,  fo l lowed bv a lachlor .  f luometuron.
bromacil, butralin, atrazine and K 223
(Figure I  a) .  In  exper iment  2 at  Ja lan Kebun,
differences in the weed densities in plots
t reated wi th a lachlor  and bromaci l  were non-
s igni f icant  af ter  3 months but  thei r  densi t ies
were s igni f icant ly  lower than those obta ined
with diuron (Figure la). ln experiment 3 at
Simpang Renggam. d i f ferences in  the weed
densi t ies in  p lots  t reated wi th bromaci l .
a t raz ine and d iuron were non-s igni f icant  but
thei r  densi t ies were s igni f icant ly  lower than
fluometuron or alachlor (Figure lb1. In
exper iment  4 at  Alor  Buki t ,  the lowest  weed

density after 4 months was obtained with an
application of alachlor + atrazine (Figure

I  b ) :  d i f ferences in  the weed densi t ies

obta ined wi th th is  mixture,  f luometuron,

at raz ine,  a lachlor  and bromaci l  were how-

ever  not  s igni f icant .

Duration of control

Each herbic ic le pror  ic led
per iod of  contr t r l :  -

thc t i r l lor r  inr l

A lach lo r

Bu t ra l i n

A  t r az r  nc

Bror.naci l

[ ) i u ron

Fluometuron

K ll.l

A l ach lo r  +
A t raz rne

l . 7 l  . 1 . - l ( l l s  r L . i

- 1 . 00  k r  a .  i .  ha

l . -s0 1.70 krr  a i

I  . l 0  L  - 1 { )  k s  a .  i

. 1 . . i ( )  5 . - 10  k t  l . i

l . 7 0  - 1 . l 0  k c  a . i

. 1 . . 1 { )  k s  a .  i .  h l

It lr

h r r

h x

l r i l

I l r

L . 1 6  .  l .  l l  k s  l . i .  l r r r

Degree of control of ueed species

The deercc o l  c t ' rn t ro l  o f  l1  spccrcs tor
c rpe r imen t  I  ( a t  I  n ron ths )  anc l  e rpc r i n r cn t s
2 - l  (a t  3 morr ths)  is  shon n tn Ttrb l t ,  . l  .

A lachlor  pror  ic led r  ar iable cr l r r t lo l
(poor  to sat is factc l r r  1  of  Aqtrut r r t r t
con\ 'aoides but  at raz ine.  bronraci l  ancl
f luometuron pror ided good contro l .  Ciood
control of Borreriu lutit 'ol iu r.r 'as obtarncd
wi th bromaci l .  Mel t t .s tontu mulubuthr i (  unt
was best  contro l led bv a lerchlor  and d iuron.
Al l  the herbic ides provided poor to s i t t is -
factorv control o'i ('ontmelinu nudi.fktru.
Control of Digituria longifloru and
Et'lt inoc'hloa utlonum was inconsistent but
at raz ine and K-223 contro l led thc la t ter
weed .

Satisfactorv to good control of Eletrsine
indica was obta ined by a lachlor  whi le  a l l  the
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other  herb ic ides exhib i ted poor to sat i i -
factory control. Alachlor again provided the
best control for Paspalum coniugatttm even

at the third month . Cyperus zollingeri was
well controlled by alachlor.

Effects of herbicide on pineapple

No phytotoxic injury on the young
pineapple was observed.

DISCUSSION

The effectiveness of pre-emergence

herbicides at different localit ies is influenced
by soil factors (e.g. organic matter contenl
and soil moisture content). cl imatic factors
(e.g.  ra infa l l ) ,  dosage,  etc .

1: JALAN KEBUN

F l u u r ) r e l u r u n  , l  6

EXPERIMENT 2:

JALAN KEBUN

I  l s r  rnonth

f  lnd  month

ffi 3rd monrh

It is generally known that the adsorp-
tion of a pre-emergence herbicide, e.g.
atrazrne, increases as the organic matter
content of the soil is increased (SeuHtse,
1967). In the early 1960s, it was not clear if
pre-emergence herbicides could provide
about two to three months of weed control
on peat. The present results showed that
despite the high organic matter content
(85-90c2) of peat (Pnnnenv &
VENKATACHALAM, 1964), a reasonable
period of control could be obtained. For
instance, atrazine at 2.50-2.70 kg a.i. iha
controlled weeds for 11-14 weeks. In a
previous study, it provided 9-10 weeks of
control at a dosage of 1.68 kg a.i./ha (Lre,

EXPERIMENT

l s t  Round
No.  o l  weeds im2

100 r00  300

No.  weed ing

Month ly  weed ing

Alachior 3..10

But ra l in ,1 .00

K l:.1 .1.,10

Brornacil ]..10

Diuron  5 . .10

Araz ine  1 .70

\ o .  w c e d i n g

D i u r o n  5 . , 1 0

Aiachlor . l .40

B r o n r a c r l  l . - 1 0

Figure la: Effect of pre-emergence herbicides on the weed densitlt at vorious months at

Jalan Kebun. (All dosages in kg o.i.lha).
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EXPERIMENT 3: SIMPANG RENGAM

bg.  No.  o f  weeds

No. weeding

Alach lo r  3 .06

Diuron 4..18

f luornc turon  4 .15

Brornac i l  l  20

At raz ine  1 .50

F,T s'z t..s.o

f l  l s t  . rL ,n rh

f  lnd  nronrh

ffi,:ffil -ltcl ,,ru,rth

llTITIIllTITITllllll 4rh',ron rh

1975). On sedimentary soils, RIEeMA (1962)
reported that several pre-emergence
herbicides including atrazine at 1.0-2.0 kg
a. i . lha provided 13-16 weeks of weec
control.

Previous reports (LEE, 1974 & l9l5)
have shown that atrazine at 1.68 kg a.i./ha
provided poor control of A. conyzoides but
the present studies showed that a dosage of
2.50 kg a.i./ha provided good control. The
effectiveness of bromacil against Borreria
latifolia has been similarly reported by
PUSHPARAJAH & Woo (I97I). Alachlor was
found to be effective against E. indico and
C. zollingeri (ANoN, 1966).

The finding that no single herbicide was
effective against all the weed species (Table
3) suggest that spot weeding was necessary to

E)GERIMENT 4: ALOR BUKIT

No. of weeds,rm'?

100 t00

r . -o.  weeding

M o n t h l y  w c c d i n g

A t r a z i n e  1 . 5 . 1

. { . l a c h l o r  l . 7 l

Figure Ib: Effect of pre-emergence herbicides on the weed density ot various months at
Simpang Rengam and Alor Bukit. (All dosages in kg a.ilha).

B r o r n a c i l  L l 0

I - l u o I l c l u r o i l  L l 0

Drurtrn - l  t rO

A l u i h l o r  I - 1 6

A r  r l i n r  I  I l

remove the resistant weeds that emerge after
the first application of a particular herbicide.
Alternatively it is suggested that a sequential
application of another pre-emergence
herbicide which wil l control the resistant
weeds be performed. Further studies on the
use of herbicide mixtures is suggestec
because pre-emergence herbicides might
combine synergistically to provide a duration
of control that is greater than that achieved
by a single herbicide. The mixtures are l ikely
to broaden the range of weeds that would be
controlled. Recent resulis from other field
trials showed that diuron + bromacll (2 + 2
kg) provided a longer duration of control
than either herbicide at 4 kg.

Based on the results of the above multi-
location trials, several macro-plots with
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TABLE 3: DEGREE OF CONTROL OF WEED SPECIES BY VARIOUS HERBICIDES
IN THE THREE LOCALITIES

6 _ * E E E
W e e d = g x ! t r =

o X ' 1 r ! : . = d -
S p e c i e s ) ,  s  €  s  g  _ € :  €  -  

- *  
a  z' c E

ou ' E ? ' = t : r - q ! : ? = a

:  :  *  ;  :  =  E E E  : ;  =  ;  ;  Z:  . r  p  :  t  =  i ;  E  =  a  - ,  =  3  -
Herbicide E s F 3 A € 3€ F g ! A E I Ebo = o Y'  6 c  ZE :  . :P i  :  re-  .= .E{  d  -  i  =  5  g E  3  5  !  . -  \ J  L L

Alachlor

Butralin

Atrazine

Bromacil

Diuron

Fluometuron

L L J

PJ P_c S P_c
P S S G

G P G G C

E G S G

S G P G S  G

G S . S

G G S

P

S

S

P

G  P  P S  P _ c S G  G  q S _ c

P P S P S P S G

G I P G P S S S P

S  P S  P ! S _ G P S  S  P S  P l ;

G B P S P G P S G P S P !

G P S I P S S G S _ G

G S G P S G S G S G
Alachlor  + -
At razine 

\r

P = Poor S = Sat isfactory G = Good contro l  PS = Poor to sat is factory PG = Poor to good
SG = Sat isfactory to good Under l ined let ters indicate inference based on 2 or  3 local i t ies.
Let ters not  under i ined indicate inference based on i  local i ty .  Blanks indicate absence of  the weeds.

pineapple p lants were spraved wi th at raz ine,
c l iuron and bromaci l  and d iuron + bromaci l .
The'  per iod of  weed contro l  was 10-  16 rveeks
( , . \NoN.  I 981 ) .

Pre-emergence herbicides are no\r'
[ ' re ing used b1 '  p ineapple p lantat ion owners
and larser  smal lhold ines (abor ,e 3 ha) .  They
confcr  the obr ious advantages of  reduct ic ln
of  labour costs and ntore opt imum mobi l iza-
t ion of  labour resources.  Pineapple p lants
are relativelv unaffected bv the dosages used
(Tuble 1/  whi lc  p ineapple r , ie ld and qual i ty '
are unaf fectcd br , four  appl icat ion of  at raz ine
( W E E .  1 9 7 2 ) .
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SUMMARY

investigations were conducted on the effectiveness of alachlor, bromacil. diuron and flumeturon
over 3 local i t ies (Kelang,  Simpang Renggam and Alor  Buki t ) .  Appl icat ion of  a l l  these herbic ides resul ted
in a s igni f icant  reduct ion in the weed densi t ies over untreated plots.
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