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Kevwords .' Survey. Pineapple fruit collapse (causal organism : Erwinia chrysanthemi).
disease-free, Selangor, Johore.

RINGKASAN

Sejumlah 80 kebun keci l  dan dua estet  nenas di  Johor serta 9 kebun keci l  d i  Selangor

te lah digunakan untuk membuat bancian kejadian penyaki t  buah hantu ( f iu i t  col lapse) yang

disebabkan oleh Erwinia chrysanthemi.

Kawasan nenas terutama di  daerah Pont ian.  Jeranl  Batu,  Rimba Ter jun dan Rengi t /Machap

menunjukkan rekod kejadian penyaki t  buah hanlu yang t inggi ,  sementara di  kau,asan Muar/A.ver

Hi tam dan Kelang kejadian penyaki t  in i  adalah sedik i t  atau t iada langsung. Kejadian pcnyaki t

yan_q amat rendah in i  d isebabkan pengeluaran bunga secara paksa kurang di ja lankan: dengan

amalan paksaan pengeluaran bunga yang kurang. persarnaan buah berpenyaki t  (sumber kuman

yang utama) dan buah berbunga ( tcmpat kemasukkan kuman) dapat d ih indarkan.

INTRODUCTION

Fruit collapse of pineapple, a disease caused by a bacteriurn identif ied as Enritt ia

chrysanthemi Burkh. et al., by LIN{ (1974) was flrst observed in the district of Pontian, Johore
in 1935 (TuounsoN. 1931).  Ear ly  repor ts  of  th is  d isease and bacter ia l  hear t  rot  (caused by
the same pathogen) were all from Johore State. In 1955, heart rot was found for the first t ime

outside Johore. in the Sekincan area of Selangor and in 1956. in Jalan Kebun (Selangor) and

South Perak (JouNSrON, 1957a).  Fru i t  co l lapse was a lso observed in South Perak in  1956

but  not  in  Selangor (JoHNsroN. 1957b).

The present survey is airned at (i) appraising the present disease situation (i i) determining
the extent of disease distribution in the states of Johore and Selangor (i i i) obtaining first hand

information on the farmer's experience with the disease and (iv) relating observations thus madc

with the present knowledge of the disease.

MATERIALS AND METHODS

Selangor and Johore, the two states growing pineapple for canning in W. Malaysia. were

covered by the survey. In order to get even representation of the disease distribution of the

two States, a stratif ied sampling procedure was adopted. Areas were divided according to

mukims or sub-districts. A l ist of farmers' names and addresses in each mukirr.r was obtained

from the Malayan Pineapple Industry Board (MPIB). Random samples, comprising about three

to five percent of farmers per mukim were taken.

A total of 80 farms in Johore and 9 in Selangor, representative of 7.683 ha. and 462 ha.

respectively, were sampled (Table 1). Data of disease incidence of the two major estates were

obtained separatelv from their own records.

*Present address:  MARDI,  Jalan Kebun, Kelang.  Selangor.  W. Malaysia.
**hesent address:  Dept.  of  Appl ied Biology,  Univ.  of  Cambridge,  England
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TABLE I .  SUB-DISTRICTS. SAMPLE SIZE AND TOTAL ACREAGE OF
THE MAIN PINEAPPLE AREAS

Mukinr Total (ha) No. of farms
sampled

(a ) South Johore

Api-Api
Ayer Baloi
Ayer Masin
Benut
Jerani Batu
Pengkalan Raja
Pontian
Rirnba Terjun
Serkat
Sg. Karang
Sg. Pinggan

r  088.6
430.2
5  09 .5
1 + )  . -

611 .4
329.0
101.7

I  5  5 7 . 3
1 6 1 . 3
618.1
279.6

l 3
4
4
5
9
4
1

1 7
I
6
a

Total 6 6 5 3 . 5 1 2

(b) North Johore

Ayer Hitam/Muar
Machap/Kluang
Rengit

5  5 0 . 8
2 1 3 . 6
204.8

4
2
2

Total t  0 t 9 . l

(cl Selangor

Kapar
Klang
Jenjarom/Telok P. Garang

1 0 9 . 3
96.7

2 5 5 . 8

2
1
6

Total 461.8

The survey was conducted by questionnaire in August 1912 for Selangor and March to
April. 1914 for Johore. The assistance of extension workers rvere enlisted to interview the
farmers personally. Information on farm size, age of planting, farmer's estimation of present and
past incidences of pineapple fruit collapse, sanitation practises and various aspects of agronorny
were obtained. On the spot estimation of the disease incidence in the farmer's holding was
intended but because of the variabil ity in age of the plants. that was not possible. For example,
some farms were not yet in bearing, and many that were ln bearing had fruits that were too
young for syrnptom expression (symptoms usually appear at about two to three weeks before
harvest). Disease incidence and its frequency as discussed here are. therefore, based on the
farmer's own estimates. As fruit collapse is a familiar dlsease to the farmer and there are no
other pineapple diseases similar to it, the farmer's information can be relied upon to a large
extent. The mean disease incidence (for Johore) as presented in the results was calculated from
the mean yearly estimates from 1910 fo 19'74.
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RESULTS AND DISCUSSION

Disease distributi<ln

t - ig . .1 i l lust rates the d isrr ibut ion of  the d isease in Johore and indicates t l te  d isease

inc idence on the farr r rs  saurpled.  I t  is  in terest ing to notc that  there is  a concentrat ion of  the

disease in the Jeralr Batu/Rirnba Terjun sub-districts in thc South and in the Rcngiti Macl.rap

sub-dis t r ic ts  in  the nor th whqre 65 pcrcent  and 75.0 percent  respect ive l -v  of  the farnrs sar l lp led

had l0 to 30 percent  f iu i t  co l lapse inc idencc (Tablc 2) .  The d isease i r i  the other  lbur  groups o1

areas was less wi< lespread as 37.5 75.0 percent  of  thc larrns sanlp led weLe d isease f ree.

T A B L E 2 . S U M M A R Y o F I N C I D E N C E o F F R U I T C O L L A P S E I N T H E
VARIOL]S SUB DISTRICTS OF JOHORE

Percentage of farrrts

Groups of  sub-dis t r ic ts r0 307,
c ollapse

6%,
coll apse

0%
col lapsc

J .  Ba tu /R .  Te r j un

Rcngi t /Machap

P. Raia/Pontian/APi APi

A. Baloi/Sg. Pinggangi Bcnut

A.  Masin/Sg.  Karang/Serkat

MuaL/Aycr  Hi tarn

" <  
n

1 l <

1  s .4

25 .0

s0.0
-J  O.+

J O . +

2  s .0

19.2

3  7 . 5

6 3 . 6

6 3 . 6

/  ) . u

In  the Muar/Ayer  l l i tanr  sub-dis t r ic t .  out

one had approxin late ly  0.2 ' / ,  inc idcnce These

In the Benut area. none of the five l 'antts had

6  to  l 5  yea rs .

The average farrn size

avcraged 12.8 Years,  wi th a

of  four  far tns st t rveycd,  thrce had no d isease and

areas had been in cul t ivat ion for  5 to 14 years '

any clisease ancl they had been in cultivatit ln for

Only one of  the areas saurpled in  Selangor l iad f ru i t  co l lapsel  that  arca was in Jalan

Kebun wi th an cst i t r ta ted inc idence of  0 '01 percenl '

Acreage and age of holdings

was 2.2 ha. ,  wi th a range of  0. -5 to l6  l  ha Age of  hold ings

range of ) to 40 years (Table 3).

In  Johore,  the o ldest  areas (40 ancl  34 years)  were fould in  Jerar t t  Batu and Rir r rba

Terjun respectively. which were also the areas of heaviest cotrcentration of t l ie disease (F'is' 1)'

The disease appeared to be practically absent frollr the Klang district in Selangor' Sorrtc of

these areas have been cultivated with the sanrc cultivar (Singapore Spanish) l 'or as long as 30

years without the diseasc being observed'

Soil type

Al l  o f  thc farnts survcyecl ,  both in  Johore and Selangor. ,  grew pineappie o l i  peal '

- a
t )



TABLE . ] .  AGE OF PINEAI)PLI . ,  HOLDINGS ACCORDING TO SLJB DISTRI( 'TS

Sub-d is t  r i c l Mcarr  (1 'ears) Range Cul t  i r ,  ar*

Johore

Serkat

A.  Masin

Sg.  Karang

J .  Ba tu

R. Ter jun

P. Raja

Pont ian

Api  Api

A.  Balo i

Sg. Pinggang

Benut

Rengit/ Machap

NIuar,.A. Hitani

Klang

Merui  Kapar

Kuala Langat

Je t t . j a r t ' r r r  Bk t .  C l r cc t l i ng

Kpg.  Bharu

f)

1 0 . 0

1 1 . 3

l : . 8

14 .1
c).0

I  J . I

1 8 . 3
I  3 . 0
l l . 5
l 0 . l
5 . 6
/ .-)

6

E  1 4

5 t 0

8 4 0

2 3 1

1 1 2

8  1 8

-) -t -)

7 3 0
6 t 7
7  1 5
3 8
5  1 4

4 -r0

SS

SS

SS

SSi N,IH

SS

SS

SS

SS

SS

SS

SS / N,I

SS

N,IH

\,I

SS

SS

-  l - )

1

8 . 5

7

r  5 .3

' 5 5

1 \ { I I

S i ngapo re  Span i sh

],le s rrre rah

l\{e u rit iLr s

Decrowning and deslipping

Al l  o f  the fanners quest ioncd pract isc dccrowning and desl ippi r rg.

Stage of attack

Frui ts  are ntost  co luntonly at tacked at  one nronth (3 4 weeks)  f rout  r ipening.  as repor ted
by 91.8 percent  of  the farrncrs.  F i f ty- f ive pefcent  of  the farnrcrs observed col lapse on npe
fru i ts  whi le  42.9 percent  observed i t  on t ru i ts  t rvo rnonths bcfbLe r ipening (ust  af ter  anthesis) .

Incidence in neigl.rbouring fields

When the farn iers wi th f ru i t  co l ipase in thei r  t le lds were quest ioned about  t l ie  presence of
the d isease in thei r  l te ighbour 's  l lc ld ,  80 percent  c la inrcd presence of  the c i isease w4r i le  thc
ret la inder  were ignorant  or  repor ted absence.  Conversely,  o1 ' the farnrcrs wl . ro had no d iseuse iu
thei r  areas.  97 pcrcent  knew of  no such d iseasc in  thei r  neighbour 's  f ie ld whi le  three percent
(onc farnrer)  c la inted that  h is  neighbour 's  farur  carr ied the d iseasc.
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Disease incidence and croP status

Out.of  49 farnts in  Johore which have the d isease,  10.2 percent  o l  the farn lcrs repor ted

presence of  the d isease dur ing the p lant  crop but  not  the ratoon,51.0 percent  repor ted d isease

on ratoon crops only.  and 28.6 percent  on both p lant  and ratoon crops.  Of  the renra inder .  6 '1

percent could only report prcsence of the disease on the plant crop as the first ratoon harvest

had not yet been realiserl. while the rest (four percent). although having the disease in the

ratoon crop. could not remeutbcr tlre disease status itr the plant crop.

Disease incidence and age of holding

Of the farnts which had the disease on their ratoon crops only. 28 pcrcent devcloped the

disease af ler  2 years of  p lant ing,  28 percenl  af ter  3 years.  20 percent  a l ler  4 years '  4  percent

af ter  6 years.  12 percent  af ter  10 19 years and 8 percent  af ter  20 30 years.

Repeated and non-repeated disease incidence

Sixty-nine percent of the farms having the i i isease reported Lepeated incidence through the

years.  a l though the inc idence f luctuated.  l t  is  in terest ing to nole that  24.5 percent  observed

only one outbreak. following which practically disease-free harvcsts were obtained. For

exarnple.  a farmer in  Sg.  Karang observed the d iseasc in  h is  holCing in  1962 (about  two pcrcent

inc idence) but  s ince then there has been no rccurrence.  Anothei  recotdcd the d isease two years

ago in lg i2 but  has not  observed i t  s ince.  Such cases werc recorded in I t tost  of  the

sub-districts surveyed.

Of the farms that  had repeated outbreaks.  the fo l lowing observat i t l t ts  wcte I l tade:

(u)  35.3 perccnt  rcpor ted ser ious losses in  the p lant  crop,  decl in ing rv i th  s t rbseqr-rent  harvcsts.

(b)  2.9 percent  hacl  s l ight  losses at  p lant  crop.  incrcasing wi t l i  subsequent  harvcsts.

(c)  50.0 percent  had losses of  about  5 10 perccnt  at  evc ly  l tarvest '

(d)  11.8 percent  hacl  losses-of  about  30 perccnt  at  evcry harvest '

Heart rot and fruit collaPse

Out of  a tota l  o f  55 farrns which had f ru i t  co l lapse and hcar t  rot  (a d iscasc caLrsed by

the  sa rne  pa thogen ) ,63 .6  pe rccn t  recoLdec l  bo th  d i seascs .25 .5  pc rccn t  on l y ' 1 i u i t  co l l apse .  wh i l c

10.9 oercent  onlv  hear t  rot .

Flower inductants and fruit collapse

Three types of  f lower inductants are comnlonlv used,  v iz .  NAA (e i ther  tablet  or  l iqu id) .

carbide or a mixture of NAA and carbide. lt appears from Table 4 that farnls using NAA had

proportionately less fruit collapse than farnrs using carbide. To conclude that the types of

hower inductant  appl ied are responsib le could be erroneous as the use o1 '  the chernicals  is  not

evenly distributed witl i in the areas sampled.

Control measures

Fifty percent of the farnters experiencing fruit collapse in thcir f ields practise sanitation.

whereby the diseased fruits and/or plants are removed from their holdings. The rest allowcd

the diseased fruits and plants to rot in the 1leld. It was observed that:-
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TABLE 4.  FLOWER INDUCTANTS AND PINEAPPLB FRUIT COLLAPSE

Flower
inductants

Nurnber of farrns

Disease present Disease absent

NAA

Carbide

NAA/Carbide

1 9

25

5

1 A

2

5

(i) in spite of sanitation practices,37.5 percent of the farmers sti l l  experience rnore than ten
percent fruit collapse incidence.

( i i )  in  sp i te of  lack of  sani tat ion pract ices.  36.0 percent  of  farms not  pract is ing sani tat ion st i l l
have below six percent fruit collapse incidence.

An interesting case was observed in Pengkalan Raja. The 1'arrner in question observed high
fruit collapse incidence in 1967 and 1968 when about 35% of the fruits wcrc infected. ln 1973
and 1974 the attack was minimal, estirnated al 0.5%. One of his routines was to incorporate
Dieldrex or DDT into his foliar sprays, applied at 6 rnonth intervals for the control of f ield
cockroaches.  The pract ice commenced in 1968 but  was stopped in 1974 when he stopped
applying ferti l izer.

CONCLUSION

The distribution map (FiS 1) of the disease pin-points the sub-districts of Jerant Batu
and Rintba Ter jun,  co l lect ive ly  const i tu t ing par t  of  the main d is t r ic t  o1 'Pont ian,  as the 'centre '
of  f ru i t  co l lapse.  This is  the satne area where f ru i t  co l lapse was f i rs t  recorded (TuoHtnsoN,
1931).  l t  is  most  in terest ing to note that  a l though the pathogen was observed in Kiang,causing
heart  rot  as long ago as 1955 (JouNSTON, 1957a),  the present  survey in  that  d is t r ic t  d id not
re\/eal any heart rot disease. Similarly, fruit collapse was observed there in only one area, at a
low inc idence of  0.01%. Yet  these two d is t r ic ts ,  Pont ian and Klang,  I tavc been growing the
same pineapple cultivar (Singapore Spanish) for more than 20 years. It is strongly suspected
that some external factor or factors to be discussed below, are responsible for the l inrited
disease occurrence in the latter area. Possibly, the same factor operates in the Muar/Ayer Hitarn
area to account for the almost disease-free conditions there. The observation that sonte farnrs
suffer the disease only once without subsequent occurrence for years, even in high incidence
areas, suggests that the disease can be controlled once the factor js known.

Epidemiological studies done subsequently by LIM (1978) showed that the primary source
of inoculum for fruit collapse is the freshly collapsed fruits and the primary infection site is the
open flowers. In a ratoon field, the occurrence of both open flowers and collapsing fruits
together would therefore lead to a potentially high disease incidence situation. By delaying
forcing from 80 days to 120 days interval, thus avoiding the overlapping of open flowers and
diseased fruits, LIM (1978) reduced the disease incidence significantly by rnore than 50% (P (
0.05). Thus three forcing rounds per year at four rnonth-intervals is prelerred to four forcing
rounds per year at 80 to 90 day-intervals.

By the gradual elimination of the possible factors that rray help explain the disease-free
to almost disease-free situation in some of the localit ies studied, viz. Klang, Muar/Ayer l{ itarrr
and Benut, one factor, that of forcing interval appeared to offer the most plausible explanation.
The frequency of forcing by the local farmers ranged frorn one to twelve times a year, t i le
most common frequency as practised by 8l% of the farmers being two to four tirnes a year.
with the larger farms forcing more frequently than the smaller farrns (TnN. 197i).
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Subsequent  v is i ts  by the authors to l 'ar t t ts  in  Benut  and N4uar/Aycr  Hi tanr  showed that

the t 'arrners in those areas forced the plants twicc a year or at six nronth-intervals. At this

interval ,  over lapping of  opcn f lowers and d iseased f ru i ts  does nol  occur .  In  Klang.  thc farrners

growing the canning cul t ivar  do not  pract ise f lower induct ion at  a l l .  na lura l  l lower ing which

usual ly  occurs twice a year  in  thc ratoon crop.  is  a l lowed.  Farurcrs who do not  pract ise forc ing

and those who force at  in f requent  in tervals .  have there lbre,  uuconsciously  brought  about

a l r lost  d isease- l l .ee s i tuat ions in  thei r  farms.  In constrast  to  tho aforet t tent ioned arcas.  thc

conlr rerc ia l  estates and nrany farnrs in  areas surrounding the cannery at  Pekan Nenas.  r r iz .  those

in Pont ian,  Jerant  Batu and Rirnba Ter jun,  force thei r  p lants at  t r to tc  f requent  in tervals  usual ly

be tween  fou r  t o  s i x  t i n res  a  yea r  (Y t 'N t ' s .  pe rsona l  con ln r . ,  T lN ,  1911 ) .  The  be t te r

road- inf rast ructurc.  i rnprr )vcd accessib i l i ty .  nearness to the canncr) 'and st ronger in t luence by

agr icu l ture extension wurkers have brought  about  increased output  and thus ntore f requent

forcing. It is those areas which have the highest disease incidence ( Fig. I )
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SUMMARY

A to ta l  o f  80  p i ncapp l c  s rna l l ho l d i ngs  and  tmr  es l a tes  i n . l oho rc  and  n i ne  s r t t a l l  ho l d tngs

in Sclangor vuere survcyed for  p ineapplc f ru i t  col lapse,  a d isease causcd b1'  L.rv in ia c l t r - t 'santhetni .

The  cen t ra l  p i neapp l c  a r cas  i n  t he  sub -d i s t r i c t s  o t 'Pon l i an ,  Je ra rn  Ba1u .  R i r t t ba  Te r i un  and

Rengi t /Machap have high disease rcoords uhi le thc more out ly ing areas in Muar/A1'er  l { i tant  and

Klang had discase-frce 1o aln ' rost  d isease-free s i tuat ions.  The less f iequent forc inc (by

thc  use  o f  f l ouc r  i nduc tan t s )  p rac t i sed . i n  t he  l a t t c r  a reas  o f f e r s  t he  t t t os t  p l aus ib l c ' ; : , | l a : t a t i o t r

for  the lor ' " '  inc idence observed in those arcas;  wi th less f requent foroing,  ovcr lapping of  d isease

fru i ts  ( the most in lportant  inoculum source) and opcn f louers ( the point  of  cntry)  is  avoided

thus leading to reduced or no infect ion v ia the open f lorvers.
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