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Survey of Citrus Diseases in South Sulawesi, Indonesia

~Including Hest Jawa-

Hiroyukxi IEKI
January 20,1982 to March 19
" Okitsu Branch; Fruit Free

“Research Station

1. lﬁtroduétion

Fron Jéﬁuaty-20, 1982 to March 19, ¥ was dispatched
to South Sulawesi and West Jawa a5 a short-term expert of
citrius tree's pathologist,_aﬁd carried out surveys on the
occurrence of citrus diseases. i

:Citrﬁs_tfées were initﬁduced-inzselayar, South Sulawesi
around 1925, Recentiy, citrus Cﬁitiﬁated afeas are incresing
sharply in South Sulawesn.‘-Ptoductidn of citrus fruit was
2,700 tons ln 1974, but after 6 years increased to 22,040
tons. ' In near future, productionis expected_to becore
70,0006 - 50,000 tonsi .In spite of ihese'circugstances.
there are aiaﬂSt'nd'tep@xt on citrus diseases here. Indone-
sian Goverrent is prozoting to cultivate citrus trees i
South Sulawesi. because Cltrus Veln Phloen Degeneratiou
(CVPD). called as Grﬂenlng in other countrxes. which
cccurred and gave darage in Jawa, Bali ete., does not
occur there.

The purposé of this survey ih'South Sulavesi is as

follows: 1)Whether Citrus Vein Phloen Degéneratioh {cveD)



occurs’ in South Sulawesi ds a result of fnvasion from
affected areas or does nhot; Zlﬂﬁét-Rinds'éf citrus disecases
oCcur. _ ] ]

I am very pleased if this report is able to assist
control of Gitrus diseases é’n_d developrent of ¢itrus
industry in this aréa in near future. _

.'i‘.he author wishes to heartily thanks to a-l-l staffs
of Indonesia aﬁdIJapan wﬁé are relative Eo_south'éuiawesi
Regional Agriculitural Development planninq'(ﬁ%h=140 ?rOjécti
and br;‘Akité“Yagagﬁchi. Okitsu Branch,. Fruit ?tee_Reséarch

Station for review of this report.

. Régions.and ¥ethods of_Survey ‘

T@é Survéys are cdrriéd out -in citrus Orchards-10cated
in Jeheponto.fBantaenq,fﬁﬁlukumba;'Goﬁa,.aaroé,.Béné;’
Soppeng, Sidrap, Enrekanj and Pare-#are'prbvihcéé,‘sdufh’
Sulawesi and Garut ﬁrévince; kést‘Jéwa;j Citrus varleties
are Pénkah, Tankan (thése belong to éanéarin’gtOUp};fLime,
Pormelo, Tahnin, Valencia orange, Grapéfiuit and Japanese
citron {may be idtroﬂuced fron Japan). :ﬁiseééé'ﬁymptééS"
occu;(inq on citrus treeé ire obsétvéd with the naked éye
for 5=1¢ tteeé per orchard, and kinﬁ of citrus disease = . -
and the degree 6f disease oéCUrrénée'Qereijudged;{;SurvéYfS
period froa January 19; 1982 to March 20 was dry-season in
South Sulavesi, and I could not observe diseases on fruit
{especially post-harvest diseases) on-accéuhixbf y0uﬁg

and small Fruvit.-



Control measure written for each disease is to be
perforrmed in Japan and other citrus cultivating countries,

and I recommended then. .

FI. Results of Surveys
_ﬁisgasg nares observed in South Sulawesi and West

Java aﬁd_thé degree’ of disease occurrence for each disease
were shown ia Téblé 1. Gréasy spot, Sobty zold and Twig
dieﬁ&ck_o¢cur;ed in all provinces, but Powderly nildew,
SCéB; pink disease, Foot rot, Armillaria root rot, Canker,
Tristeza virus,_citrus Vein Phloen Degeneration and
.Gunnosﬂ}were observed regionally. Appearance of each
.diseaSg was as foilows:

citrus Vein Phloem Degéncration (CVPD)

CVPD is considéréed as the same disease as "greening”
occurred Sseverely in South Asian countries. Recently the

_pafhoqén w®as decided as Rickettsia-like bacteria (RLB),

and transsitted éaéily by citrus psyllid (piaphorina citri.

and Torioza erytréae). This disease damaged heavily citrus

trées at ?3in citrus prdduction éreas in’Jawa, Bali ete..
Around 92,000,tfees‘inféctéd with CVPD weré cut down to
eradicate CVPD Froa 1971 to 1980 in Indonesia.
As_a.(esult‘of suryey of citrus orchard in Garut,
*ést Jawa; Bost citrus tfees belonging to epandarim group,
Jeruk Siem ard Konde,.were infecfed with CvPD {Fig. 1).
Aifected trees were stunted and showed chlorétic leaf
patierhs, the most distinctive being and irregular yellovwing

albng the sidrib and larger veins. spreading into adjacent



tiséues‘tb produce a‘mottled éffect (Fig. 2).

- €itrus nursery plahts vere prbbééa;ed'iﬁ‘catﬁé.
CVPD symptons were observéd on almost all citrus plants
on stock of roqu'lemon Seediihgs. This phenozena might
be causeéd by wusing apparently healthy scions which was
‘affected cveo latently. “On the othe¥ hand, touqh leion
seedlxngs were only sporadically showed CVPD SYDptoms,

‘because CveD pathogen was’ c0nsxdered 0 have been

transnitted by citrus psyllid ‘piaphoérina cxtrx, ‘which = -
.lnhabits 1n this area.

it is’ cohsidered-that'SohthJSﬁlawesi iégioh;ié frea
" of CVPD. Thetéfore,f}ndbnesian.Gofétnmént'is'ﬁrOmdting—
to cultivate citrus tO'EarEérs; As a résult of svrvey
{Toble 1), symptoms.éihiléf Lo CVPD caﬁe'acrdbé'inﬂditfetéﬁt
plaqesi'south Sulawesi. It héeds td'ideﬁllfy'theSe'bééause
thesé symptoms look like those caused by zinc deficiency.’
Affected leaves of mandarin collécted in Garut, West Jawa
and ieaves'of—VQiéhcia'brangé'shoviﬁg $yFptons 8inilar to
CVPD in Pare-pire. South Sulawesi which were Lntréduced’
from affected aréa, baﬁa;EQQré'fiiéa with 31 Glutaraldehyde
solution and were observed ﬁhdef'éiecttéh'iicr@sébpé in
Japan. “hen Rickettsiailike'bécteria‘(th){?ig.éi3 A 18),
it is SﬁppOSed to bé pathogeén’ of CVPD, was obSetVéd:iﬁ'
the phloea tissue of leaves froa Carﬁt, while RLB-like
organism wat" also obéérééﬂ-ih-lﬁévés:froQ:Soﬂth Sulawesi:
For €inal decision of the identification of RLB, 2dditional’

evidence are needed such as: susééptibility to Pénicillin,

-10-



graft-transmissibility and fdentification with test plant.
Koving of citrus scions and.saplings was legally
inhibited from othér regions to South Sulawesi. ' But
affected those were introduced unreéally‘énd_affected
trees were cut down heke about 10" years ago. "1 think to
be clear that affected trées do exist in Sout& Sulawesi.
Therefore affected areas will expand quickly becausé Lhe
vector of CVPD, Diaphorina citri, inhabits widely (Fig. 3).

As soon as finding affected trees, it must cut those down.

Foot rot (ﬁhytdphthéra‘sp-)-

This 6iseasé‘damages rost Severely citrus trees in
South Svlawesi, and almost all cittuS'treés in soze
orchards were déstfoyed.' So, this disease béc&me one of
social.ptbbieas;' Tiuﬁk of ¢itrus trees above the ground
was infecteé by pathogen, and ihfected barts‘bécame
© brownish and decayeéd (Fig. 8).  Léaves turn yéliow,
defoliation c:nﬁrs and finally citrus trees di¢ {Pig. 7).
Heavy rain fails_in this area in rainy season. %runks of
citrus treés planted in orchard with poor dra;nage*aré
suberged for several days and have many éhaqces to
infection. It is also one factor to plantrcitrus
seedlings.: - Fareers painted trunks with‘Captéfol, sore
insecféides,ICOal taxr ete. for protection and control.
These ‘ineffective chemicals Such as insectcide, tdal-tar
etc;—were'uséd Eecause éf poor knowleges of technicians

and fareers for agricultural chemicils. Recently grafted

-}~



nursexy planté;-grafted on Tannin Seédlinqs.*are éértially

plahted;';»-'

Control peasure - 1) To do well drainage in- citrus
orchard, 2) To plant grafted nursery plant, 3) After cut - -
_off diseased part, paint with Captafol, Fostyl-Al,-

Ketalaxyl etc..-

Scab {Elsiong.sp:)
. Scab was observed on varieties 6[=Tan¥an,.bonk$n,
Porcrelo and Jépanese citron in Gowa, Soppéﬁg and Shidiaﬁ
provinces, South Sulawesi and on ma#dafinigroup‘iﬁ Géfut
province, West Jawa.  Syrptoms of warty and Scébbfrles{Ons
developed on leaves, frﬁits and young sbbots'(Fi§; 9}

When scab occurred severélf,fnew shoot'gould hot develop.

. Control reasure Spray with Benonyl, Thiophanate
methyl, Captafol, Dithianon and Maneb-Thiophanate ‘siethyl
mixture are effective to cohtrol‘at_tﬁe early stage of-

leaf developrent, just after and a month aftér betél falls.

Canker {Xanthoronas carpestris pv, eitri)

Canker occurred severely on Lire, susceptible Qaiiety.
and atso slightly on Tankan and Tannin- ia Jeneponto,ahd
Bantaeng provinces, South Solawési fFig. 5). . There was -

alrost o problea on cilrus variétieS excépt Lire. .

Control keasire 1) To ¢ut off diseased leaves and
twigs, 2) Yo spray Bordeaux mixture and'ihofqanic céppet‘,;;

at the interval of 25-30 days in'rainy Season.

-12-



E

Greasy spot (Mycosphaerella citri)

Greasy spot was ohserved in whblp citrus areas in
South Sulavesi and West Jawa, and the degree of disease .
6ccurrence'w§9 slight to severe, The first appeavance of
synpton developed as brown blisters on the underside of
leaves. These soretires gathered at éne place and then
turnéd brown or blaék_(Biq.rli).ﬂ The appearance of severely
iﬁtéctéd leaves looﬁ‘like those painting with coal tar,
and leaves sometines fall down. This diséase has a tendency
to occur when tree vigor weékéns, so favreers must manage
Qell'theit_orchards;

Control Eeasuxe 1} To rmanage well orchard and keep

vigorously citrus {rees. 2} To spray Bordeaux mixture,
inozganic copper, Ziheb, Haneb, Mancozeb, Benonyl, Thiophanate

rethyl or Captafol.

Sooty nold

. Sooty mold was observed in whole citrus areas in
South Sulavesi and *éSt Jawa, and the degree of disease
occurrence was slight to severe. The.appéarénce OF citrus
orcﬁaras in sore villages whexe this disease occurred
severely.shbwed blackish brown color. Main cause of
this disease is insects. %his'[ungus grows on honey-dew
secreted Sfraphids, scales and other inSeéis and surface
of 1Eaves;_f;uitfand_twigé‘is covered with black ryceliun
{Fig, 4). Effective control #ethod'is to eradicate insects.

Control peasure To spray karphos,,PapthiOn,




Dimethoate and Petroleun 6il ‘ete..’

Pink disease (Corticium Salionicolor)

‘-jhlthéﬁgﬁha'pﬁetiy anount of Fhis disease occuryed -
in Garot, West Jawa, I could no€ £ind it in S6ufh Sulawesi.
: i'_in’k to '1'_igm; b‘r’o-m'ms}célimm‘c“ov&ed'_afféx_:te’d parts of
‘Hrunk and Llinb, and invaded inner bissués ‘(Pig. §). Once
disease @af@léﬂvfruﬁk'and limh, leaves becaﬁé'yeilbéiSh
and the ttée'ﬁied._"  ' :

“Control meisure | 1) T6 feﬁééé.hffectéa bark of trunk,

and prune off diseased limbs, 2} Then to paint Lire sulfur

and Bordeaux Bikfture.: -

. powdery;iai__ ld_-e_g:‘ (Oidiun tingitaninum)

This disease Qés sligﬁtiy ¢bsexved on sukfaées_oflnew.
shoot and young fruit of.naﬁdarin qroupﬁin'éarut province,
Heéi Jawa androf Tankan in Jenepontp and GOwa‘pfovinées;
South Sulawesi. Symplon looks dike tboééISpétieted by

" flour (Pig. 10).

Contrd)l Eeasure To spray Benomyl, Colloidal sulfur

and Sulfur  (powder).

Eiiétéza”(citrus Tfi&téza.Vitu§) 

- Slight symptons, yein.cleatiﬁqiénd sten pitting, wWere
obsétbed_on'Liﬁé"ahd Tankan ih Jeneponto province, South
Svlawesi. - This viras is'eaéiiy inédtivatéd‘ahd occurrence

of éymptoés is depressed under high'tempeféturé (rore than

~} 4=



28°C). ‘Therefore, it is supposed that this phenomenodn |
occurs and symptoms become slightly evén on Lice, indicator
plant of this virus. . I think that this virus Hjil not

become problem for citrus cultivation §n Irdonesia.

‘qwig dieback

Twig dieback occurred sltight té severe in whole
citrus areas. It is considered that this discase rnay
6ccur by many causes such as CVPD, Pink disease, Foot

rot, Phomopsis sp., Colletotrichun sp.,‘sdﬁe insects and

nonparasitic factors.

Other

Gumtosis occurred freguently by Phytophthora sp.,

Phoxopsis sp. and others (Fig. 12} and Armillaria root rot

caused by Araillaria réllea were obséerved regionally.
There was no Melanose which is ieportant disease in Japan,

as far as I sorveyed.

IV. Postscript

Kost citrus orchards in South Sulawesi do not get
sprays by agricultural chemicals to control 5iseases and
insect pests. HNevertheress, in genéral, the degrée of
diseése and insect pest occurrence was slight to moderate.
It is supposed that natural balance armong microorganisms
{s raintained. This pay be the reason of no perforance

of agricultural cheamical spray in this area. In near

-15-



future, spriy schedule will be organized to control °
diseases and idééct_pests."énd then it must be considered
to mininize spray of agricultural chemicals in order to

avoid destruction of the natural balance.

~16-



The map of-RADP/ATA-140 Projeét

Fotcst aud grassla:d
inpto\e;ent area .2
0L, Luvu :
01. Tana Toraja

03, Spppeng
05. ¥Wajo
03. Booe
06, Sfajai
07. Bululezba
03, Selayar’
. 09, Bantatag
10. Jeoepiate
T 11, Fakalsx
_l!.'éwa s
132 Yjuag Pae&an;
_ 1‘- 53!65
© k5. Pangkep
15, 8aryy
17. Pare-gaxe
8. $1drap
19. Eoreling
- 100 fintang

21. Potaas

21. Hajeae
. 23. Kasoju
[C;ttusrllptoveteat ites ;
' . Cipltal of hovlm&e : S .
. Cmut of the l!ocl R b [+1. 2 122,500,000
-' . Ca;ltal of labupateni ) ; ‘
Kotasadya '
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Table 2 Iist of Chealcals for Control of'c.ﬂmsr Diseaces

Disease o

C!"e:déal -

Powléry mildew

o Benowi (110—2,0 99:)
" £ollotaa) sulfur sri_fm (1500-3150 ppﬂ)
‘Salfus(Poider) 50 % ( iy kg’lo a)

Scz2b

Dithienon (700 ppa)
Triophinate-zethyd (470 pin)
Beromyl (170-250 pjo) '
€aptafol (1330 pi=)

Gieasy spot

Pordeznmixture (0;504.4 €z, cwm-éghitre}
Inorganic copger {Copper hydroxide(590 pin) etc.)

‘2dred (1440 pra)
Kencozed (1500 pro)
Fareb (1500 pra)

Berosgd {170-250 pra)

- Thioptanste Eethyl (350-470 pia)
Captafod (1330 po)

Sooty rold
(st xin
fncect pests)

Earptos {336-500 pa)

.- Fapthicn (250-500 po)

Dizethoate {290-430 ppa)

‘Pelrolenm old 97% (4350-6470 pra)

Firk disease

Bordean eixhire (0uS0,14-62, €=0:14-€z/1iire)
Eice sulfur_ (2830-27150 ppa)
¥luorcaide (200-200 pun)

- Poot-rot

Krulllsria oot tot

Caplafol (2000-5000 pjoipaintirg)

Eordeaxalxture (0480434—63, Cao:l{—fgflitre)
Hetalaxyd (Ridaed1) (250 yers)

FosatydA{A1iette} (400 ppaizainting, 2000 pmsspray)

Thiophanate-zelhyl (700 ppa)
PeNB (500-1000 ppa)
éhlom_pletm (100-2 200 /) '2)

Canker

Bordeaw mixture (c'usb‘uq-ﬁg, €2014-62/1itre)

Irorgenic coprer{Copper hydroxide{500 pra) 244
Caluclua eardite (5000 ppa) as stabilizer to
redute ;iﬁdxkxpdcity)-

Streptoaycin {200 pra)
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1, B

10

12.

; 13& is

_Gteasy spot

Bxplanation of Plates-

Citrus Vexn Phloem Degeneration (CVPD):

Vector of CVPD, Diaphdtina citr1

o j{Sooty mold

Canker

Pink dnseaSe

Foot mt '

_Scab

Powdery nilded

cuwmlng

?Ricxettsia like bacterla {R1L.B} observed in

phloén tnssue of citrus leaves frém Garut

{13 xS 000, 1{-x20 000, 15; xl0,000
16;:%20,000, l?;x?,OOO,'lS;xl0,000).

92—






e



	表紙
	中表紙
	目次
	Ⅰ 緒言
	Ⅱ 調査対象地域及び方法
	Ⅲ 調査結果
	Ⅳ むすび
	英文報告書
	裏表紙

