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RINGKASAN

Atrrz int :  pada sukatan 1.68 kg a. i . /ha (bahan akt i f /hactre)  dapat n icngarval  rampai  padajangka

rrrasa I  0.  10 dan 9 rn inggu pada prrs ingan semburan yang pcrtama, kedua dan ket iga.  Kawalar l  Cvperus

zrilingeri Stt:uri rlan Agcratum cont,zoides L. adalalr tidak memuaskan tetapi kalvalau rumpai yang lain

adalah nrencukupi .  T iga pusingan atrazine.  t iap-t iap satu dengan sukatan 1.68 kg a. i . /ha t idak

rnengrurangkan hasi l  dan mutu brrah nenas j ika dibandingkan dengan 12 bulan pusingan merumput

denean ta lak.

INTRODUCTION

Wcecl cctntrol is an essential operation in pineapple cuitivation. The conventional method of

weeding is carrierl out manually with a tajak (a hoe). ln West Maiaysia. many pre-emergence

hcrbicides (nrainly the substituted ureas and triazines) have been testecl for weed control in pineapple

r ;1 peat .  amongst  wl i ich at raz ine and amefryne were found to be prorn is ing (TAN, 1971;L l ' lF .  &

T A N .  1 9 7 1 ) .

Pre-ernergence herbicides have also been tested in other countries. In Thailand,

SUwANNAMEK (1965) repor ted that  at raz ine ar  225 kg/ha provided good weed cotr t ro l  for  2

months in the wet season. lvhile a dosage of 4.5 kg/ha gavc satisfactory control for 3 months. In thc

Phil ippines, MANUT. L (.1962) found that simazine gave satisfactory weed control.

Tlie objective of this experinent was to evaluate the effectiverless of atrazine. ametryne , and

theii mixtuies in controll ing weeds on peat and to determine their effects on the yield and fruit

quality of pineapple.

MATERIALS AND METHODS

The trial was laid down in an old pineapple area which had been cleared and burnt. Large logs

were removed. The experiment consisted of six treatntents and four replicates arranged in a

randomised complete biock design. Each plot was 4.3 m x 9.2 m. The distance between the plots was

2 .5  m .

One month after clearing. pineapple (cultivar: Masmerah) was planted at a spacing of 90 cm.

between double rows, 60 cm. between each of the double rows and 30 cm. between plants along each

row. There were 180 plants per plot. One week after planting, a visual assesslnent of the composition

of the weeds was carried out. The plots were than clean-weeded (weeded completely) with a tajak

before the treatments were applied.

The six treatments consisted of a control (12 monthly hand weeding rounds with a tajak) and 5

herbicide treatments which consisted of three rounds of herbicides (Table 1). In each case, the plots

were weeded completely before spraying the herbicide tiom the knapsack sprayer. The three rounds

of herbicides were carriecl out at intervals of 3 months as TRN (1971) has shown that atrazine and

ametryne controlled weeds for this period. In the first round, all the five herbicide treatments
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Figure 1. Manual weeding is caruied out b.t' rneans o.f
a tojak (a ntodiiied hoe).

consisted of 1.68 kg/ha atrazine. II i the scconcl round. atrazine was colnparecl to ametryne and
atrazine-ametryne mixture. In the third round. various dosa.ucs of atrazine were used. To prevent
enchroachrnent ofweeds, the interplot and the border arcas were hand-rveeded regularly.

At the end of the ninth month.the herbicide-treated plots were hand-weedecl monthly unti l the
twelfth month; thus, three rounds ofhand-weeding wcre carried out.

The period of control ty each herbicide treatmeut was assessed by collecting data on the weed
Censity in each plot afler spraying for each round. This was done by usilrg a square quadrat (30.5
cm. x 30.5 cm.) placed at random over ten locations per piot. When the rveecl density of the herbicicle
plot at a certain time of sampling has reached the value of the control plot, the herbicide is
considered to provide the duration of' control from the tirne of spraying unti l that t ime of sampling.
In the first round, for instance. the average weed density at the encl of each month for the control
plot was 2.67 weeds/quadrat. At this density, weeding.was considered necessary. A treated piot (T, ),
had th is  densi ty  only  at  the tenth week and the durat ionofweedcontro lwastakentobe 10weoks.

The pineapple plants were ferti l ized at 3, 6 and 9 months with 10:1:8 NPK mixtures which
contained 280 kg/ha N (sulphate of ammonia). 28 kgiha P205 (double superphosphate) and 224
kgiha K2 O (muriate of potash). Twelve months after planting, the pineappie plants were treated with
calcium carbide solution to induce flowering. The fruits were decrowned,and three slips were retainecl
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per fruit. About 18 months after planting.25 fruits per plot pt three-eye ripe stage rvere randomly

iampled for determinations of weight. length, diameter. sugar ancl acid content and incidence of

broken core. infected core. infected flesh and black eye.

For determination of sugar and acid. one longitudinal quarter of the fruit was used. Sugar

content ( 'brix) was measured using a hand-refractometer and acicl content (in terms of % acid) was

determir.red by titrating the juice with 0.1562 M sodium hydroxide solution.

RESULTS

Weed Control

In the first round, alrazine at i.68 kg/ha controlled weeds for a period of l0 weeks (Tahlc 2)'

Good control was obtaine dfor Borreria setidens and Erechthites valerianifolra while poor control was

obtaineci for Cltperus zollingeri and Ageraturtt conl'zoides (Table 3)'

In the second round. atrazine at 1.12 kg/ha controlled weeds for 10 weeks agrin. Ametrync

alone controlled weeds for only 8 weeks and was not as effective as atrazine. However, mixtures of

alrazine and ametryne performed as well as atrazine alone (Table 2)'

ln the third round, atraztne at 1.12 kg/ha controlled weeds foi 5 weeks only. Atrazine at 1.68

kg/ha controlled weeds for 9 weeks.instead of 10 weeks which was obtained in the first as well as the

second rounds. This was attributed mainly to the diff iculty in covering thc soil with a blanket spray

of the herbicide because the pineapple plants had increased in size considerably. Higher rates of

ataz\ne (4.48 6.12 kg/ha) controlled weeds for l2 14 weeks'

Effect of Yield and Fruit QualitY

Dfferences in the fruit weight, length and diameter of pineapple between control and thc

herbicide-treated plots were non-significant (T'ahte 4). However. fruit weight valucs of herbicide

treated p lots  ranged f rom 1.19 1.35 kg compared to 1.16 kg for  cont io i .  Strgar  and acid contents

rvere again unaffected by the herbicide treatments'

Reduction in the incidence of infected core was obtained by treatments T2 (l .68 kg/ha altazine

followed by 1.68 kg/ha ametryne foilowed by 1.12 kglha atrazine) and T3 (1.68 kg/ha atrazine

followed Uj O.a+ kglha atrazine + 0.84 kg/ha ametryne followed by 4.48 kg/ha atrazine).

The fact that higher concentrations of herbicit ies (Ta and T.) did not reduce the incidence of

infected core coulcl not be readily explained. However. this might be reiated to the type of weeds

present rather than to the number of weeds. As l itt le data were collected on the weed species present,

explanations cannot be forwarded here. lnvestigations on this aspect, however. are in progress and it

is hoped that future data would provide some explanation. It must be added that the C. V. was rather

high.

The inciden.e of broken core. infected flesh and black eye was unaffected by the use of

at raz inc and ametrYne.

DISCUSSION

The results of this experimeflt showed thatatrazine could be used in peat areas where common

weeds like Brtrreria setidens, Erechfites valeianifolia, Digitaria'ciliaris' Cleome rutidosperma'

Hedyotis clichotoma, Melastoma malabathictrm, Phvtlanthus niruri and Physalis minima are present'
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TABLE 2. DURATION OF WEED CONTROL FOR EACH ROI.IND OF HERBICIDE

Duration of weed conrrol (weeks)
Treatment

Fintl
Round

Second2
Round

Third3
Round

Total

T 1

T2

T3

T4

T s

1 0

1 0

l 0

1 0

1 0

1 0

8

1 0

1 0

1 0

9

5

t 2

I J

t 4

29

L J

J Z

J J

J +

1 )

2)

3)

Average weed density requiring weeding
Rainfall = 52.7 cm. (3 months).

Average weed density requiring weeding
Rainfall = 64.0 cm. (3 months).

Average weed density requiring weeding
Rainfall = 125.5 cm. (3 months).

2.67 weeds/quadrat.

3.34 vreeds/quadrat.

4.00 weeds/quadrat.

TABLE 3. DEGREE OF CONTROL OF VARIOUS WEED SPECIES BY
1.68 KG/HA ATRAZINE FOR THE FrRST ROUND

Weed Type Species Control Rating

Sedge

Grass

Broadleafed

Cy perus z ollingeri Steud.

Digitaria ciliaris {Retz.) Keol.

Ageratum conyzoidcs Linn.

Borreia setidens (Miq.) Bold

Aeome rutidospennaD.C.

Erechthites valeianifolia (Wolf) D. C.

Hedyotis dichotoma Koenig ex-Roth

Melas t o ma malab a t hicum Linn.

Phy llan t hus niruri Linn.

Physalis minima Linn.

Poor

Satisfactory

Poor

Good

Satisfactory

Good

Satisfactory

Satisfactory t

Satisfactory

Satisfactory
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TABLE 5. COSTINGS ON CHEMICALI AND TRADITIONAL2 METHODS OF WEED
CONTROL FOR 7 MONTHS TS/HA)

Method of  rveed
control

No. of
rounds

Cost
l evc l

Herbic ide
cost

Spraying
cost

Clean-rveeding
cost

Total
C O S I

Chemical

Tradi t ional

Lolv

Lorv

1 4 4 . 5 0 37 .00 74.00

1 7 3 . 0 0 I 7 3.0t)

( }emrcal

Tradi t ionir l

s6 .00

2  5 9 . 5 0

'  3  r ounc l s  o f  a t r az i nc ,  each  a t  1 .68  ke /ha .
2 Monthly weeding with r tojok.

Atrazine alld alnetryne belong to the class of herbicides triazines which act as soil-residual
herbicides; susceptiblc weed seedlings absorb tl ie herbicide and are kil led. The triazines arrest the hil i
react ion of  the chloroplasts (Mont :LANt)  et  u l . ,  1959).

Thc performancc of a pre-elnergencc herbicicie in the field is affected by climatic factors. soil
ancl  herb ic ldal  iactors a i rd thei r  in terac i ions (VeN oer  ZwEEp. 1960).  The pers is tcnce o i  the
herbic ide would be r f fccted by leaching.  deconrposi t ion and volat izar ion (AuDUS. lc51) .  As near ly
a l l  the p ineapple in  West  Malaysia are p l ln ted on peat ,  ac lsorpt ion of  at raz ine herbic ides would bc a
significant factor. South l l lalayan peat soil has an average (-)rganic utttter content oi 86.i (pangn RY
and  VeNxa tACHALAM.1964 ) .  Seve ra l  i nves t i ga to rs  have  repo r ted  thc  c l ose  re la t i onsh ip  be t r . vecn
the orgauic mat ter  co l l tent  and atraz ine adsorpt ion (Sur,nIssn.  1967.  McGlrr l { \ t t .Ry.  1965.) .  T1e
dosages required on peat soils are higher than tirat on r.nineral soils rn orrler t6 provide the sarne
period of weed control.

Pre-enrergencc herbicides l ike atrazine are ir.nportant because pincapple is extreme ly sensrtive to
post-emergence herbic ides l ike paraquat ,2.4 D,  MSMA. MCPA. Dalapon anci  Soci iu l r  Chlorate
(LEE.1972).

The final evaluation of the use of atrazine rvould deperrd on th-e costs involved. Tire best
treatment in this experiment was T5 but herbicide costs would be extremely l i igh. Treatment T2
provided the shortest duration of weed control ancl would not be considered. The choice would be
three rounds of atrazine, each at 1.68 kg/ha and it controlled weeds for about 7 months. Atrazrne
costs $28.65/kg. a.i. The cost of manual clean-weeding with a tajak varies from $24.70/ha/round to
$37'00/hairound. At the iower cost of ciean-weeding. the totai oosts l 'or the chemical nethod js
$255.50/ha compared to $173.00/ha for the traditional method (Tabtc 5). At the higher cost of
clean-weeding, the total cost for the chemical method is $311.50/ha which is $52.00 more tha' the
traditional method. Therefore. the ciifference in the total cost of the chemical and the traditional
method of weeding is reduced in situations where the cost of clean-weeding is high. Increase in the
labour cost of clean weeding would favour the introduction of the chernical method. r

Experiments are already in progress with the objective oftesting other pre-ernergence herbicides
that are capable of controlling Cyperus zollingeri and. Ageratunt cltry;7(1i4gs. .Ihe 

final choice of a
pre-emergence herbicide would depend rnainly on the weed flora and the rainfall pattern of the
particular pineapple area.

I{igh

Higlt

1 4 4 . 5 0 i  l  t . 0 0

259.50
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SUMMARY

Atrazine at  i .68 kg.  a. i . iha corr t ro l led wscds for  per i r :ds of  10.  10 and 9 rveeks for  the f i rs t ,
second and tlrird rounds r:f :;praying respoctivt'l1,. Cl,perus ;ollingeri Steud and.zlgeratun conrzoides
l" '  were poor iy contro l icd but  the ot l ter  rvcr :ds rvcrc adequately contro l led,  

' fhree 
rounr ls of  atrazine,

each at  1.68 kg.  a. i . /ha did not  rcducc the y io ld and f ru i t  qual i ty  of  p ineapple when comparccl  wi th
twelve rnonthly rounds of  handweeding wi th a ta iak.
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