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~ RINGKASAN
Urc.dospo.ra H em'ilcia vastatrix, penjebab penjakit karat daun kopi, tumbuh
lebih baik didalam  air' dan dalam - keadaan gelap.  Di Djampit ( Djawa Timur )
7 — 10 djam sesudah inokulasi :

) . N tiendawan mengadakan penetrasi kedalem daun kopi,
‘melalui mulut kulit pada sisi bawah. Masa inkubasi adalah 16 - %7 hari dan pembentuk-

an spora terdja.d; 25 - 34 hari sesudah penctrasi. Angin tidak memegang peranan pentinz
‘pada penjebaran spora. Pada tahun 1964, epidemi barkembanz dengan lambat dari April
sampai Djuni. Pada bulan Djuli, setelah kurang. lebih tiga generasi dari tjendawan pe-
njebab penjakit, epidemi berkémbang denzan tepat. '

Air jang memertjik dari permukaan jang mempunjai endapan . fungisida, ternjata,
dapat membawa sedikit dari obat tersebut dan mempunjai pengaiuh jang tjukup terhadap
perketjambahan “spora, meskipun pengaruhnja sedikit kurang djika dibandingkan dengan
endapannja sendiri. Sangat diperlukan penelitiap untuk memberantas penjakit karat daun
kopi dengan penjemprotan dan penjerbukan fupgisida. ;

SUMAMIARY -,

Urcaospore of Hemileia vastatrix, grow better in water and in the absence of
light. In Djampit ( East Java) 7- 10  hours after inoculation the funzus penetrated
1 . 5t ' '
cfﬂ'ce leaves through stomata on the lower surface. Incubation period was 16 - 27 days

and sporulation tock place 95 - 24 days after penetration.

! . - . . l

i persal. In 1964 the epidemic progressed slowly

i i tant role in spore dispersal. In y

;V(;rrlr(li Ii);a;-}ille(ion;u::piixajuly after about three generations of the caus;:ll sungus, fl;erzsllc
r . ’ i ici it had a comnside
ic i lashes carrying fungicide deposi :

et s markedﬂly.tixat:lrt S}Il)ough the influence was a little lower than of the de-

influence on spore germna rust by, spraying and dusting are desixablg

posit itself. Field experiments tO control leaf

i” | i D; karta. :
1) Diterbitkan dengan idzin dari Redaksi Rcsm.earch _]ou(;nz:.il.a,h 1{31: e e i
2) Phytopathological Laboratory Faculty of Agriculture, ad) .

karta, Indonesia. Agic. “Scii, 1970, T, No. 5
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o  INTRODUCTION
leaf rust Java and Sumatra wag p .
. rance of coff‘cc. 2% . ecordey ,
ThF fustisapiiied by an Uredinales. Ht:l;rilllt;;a Va:‘ltatnx B eti;n Iy
(5). The disease Coffe _arabica L, he planted coffee species of that time an(i The

fungus destroyed [ the coffee plantations in Java. o
rogress O . .
up the prog to maintain the coffee plantations here ang Most of

. 1 . ,
Attempts wclcd n:a:-:ics by C.leberica Bull.But later !ht.f NEW 8pecieg pro":des
replaced the pluntcmstpnnd at last in 1900 C. robusta was importeq, The p,

susceptible to leaf and till now it has had no trouble from leaf rust Robuygt

> , A coff,

N 3 t . - . Ce
s lngh(;)’ rt:::;“ ‘l!:v planters and was: planted  in‘most of the plantationg, At the 5 Way
soon adop %

ica coffee is only foud at high altirudes suchas on the Idj=n Piatea, (Eagt.,.
1C¢ %4V a

time arab ; i
: - its hiz sistance to leaf rust, the ha
But unfortunately, in spite of its high resista L bzang of Tobyg,

flee have inferior quality. Thsrefore.in recsat yzars attemdts havye been made
CO CC 3 . . . o 1ag YAF 3 2 s an 1. !
enlarge arabica plantations again and plant Eh.u species ‘at layvr altita {23, This Wil
pessible onlyi f we can_control leaf rust efficiently - ' ‘

The first appearance of Hemileia in Indonesia-happgngd b:fore. ths deC]Opmem
of fungicides 1), so we in Indonesia  hive n) experience of controlliny Jeaf rust by
fungicides.

But in Kenya ' ( East-Africa), where leaf rust was introduccd in 1913, mych effort
has been made to control the disease by funzicides. It has been proved that the disease
'is controlled economically by application of copper fungicides several times a year (26)

If we in Indonesia want to extand arabica plantations to lower. altitutes, chemicy]
control is unhavoidable, For this purpose we have to know the biology - and epidemiology
of the causal organism.” So in 1964 investigation was carried out by the author in Djam.
pit Estate, Idjen Plateau. The estate has an altitude of 1500 - 1800 meters with a daily
temperature 9-25° C,

Properly we ought to have carried oyt the study in the area where the plantations
are plinned But unfortunataly it js difficult to find arabica coffee grown at low altitudes.

"EXPERIMENTS (METHODS AND RESULTS ).
L. Influence of water and light

On spore germination,

: Mature gy ' : :
var, B]awangr;dospores wef'e taken from mature pustules on the leaves of C. arabica
Samahin the field. The Spores ‘were dusted by camelhair brush it

8lass slides, Sterile aqy d | "
cubated in glygq quadest - wag dropped on one half’ of the slides which were then if

box . .
completely dark roO::l ke%hmom by wet Cotton wool, Half of the boxes were puti®
. - - ' . . . . 1
luminateq constantly py © others were but m diffuse sun light during day time &

: electric ' & it 'S . e mi-
croseapically after g4 hours % during the night.  Examination was done

- 1) B : .
) Berdeauy mixture  y,s discovereq by MILLARDED ; 1882
mn E
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: isted of ten slides and :

ch object consiste nd the trial was i .

' nthEaApril to September 1964. replicated 7 times during the
o A .
:h result of these trials is shown in table 1
¢ 1€t

.1, Influence of water and light on percent L
Table hours incubation. ' a_gc of spore germination, after 24
—

in water drop ' in moist air

light dark” — 7, light dark
e

14,8 643 47 6,1

12,4 - 496 52 7,2

5,0 532 - . 2,9 5,7

6,0 58,2 - | 3,9 - 5,6

48 51,7 2,0 6,9

243 819 | 16 8,5

33,2 71,8 1,6 1,8

14,4% 61,5% B 3,1% 6,.0%

9. INFLUENCE OF FUNG'CIDES ON SPORE
GERMINATION.

Fat-free glass slides were coated with guin arabic After drying the slides were
dipi)c.d in fungicide suspension of measured concentration. In this trial Shell copper-
fungicide (éopperoxychloride 50% :Cu wp) was used. When the fungicide had dried
spore suspension was dropped on the slides and incubated. :

In a dark moist chamber. After 24 hours the spores Wwere examined with low

power microscope. The result is shown in figure 1.

Since 1960, most of the research workers working on coffee leaf rust believe that
buted by water, while wind plays only an insignificant
hen a drop of water falls on the upper surface of the
t sporéé to the lower surface of the leaves, where infec-
s found on the upper surface, the splashes

Hemileia spores are mainly distri
role, They also believe that w
leaves, the water splashes transpor
tions can take place. But if fungicide deposit i
will also transport fungicide' tvog'cthcr”'with the spores (4). |

To check this case the following trial was carried cud. Dry uredos;')o'rcs were I.mt
on the glass slides covered by gum arabic ‘and deposit of Shell Coppcrfung:cxdc suspension
of measured concentration. The deposit had already dried when the spores were put on.
Then water was dropped on the slides. The pipette was SO locat::d that .the mouth \]~as
one meter above the slide. The splashes were trapped by clean sI'xdcs (i.' ig- 2)..The as-t
montioned slides were then incubated in 2 dark and moist chamber. Microscopic exami-

nation was done after 24 hours. The result of the trial is shown in fig. 3.
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3. PENETRATION, INCUBATIO

N
AND SPORULATION #RIOD

To find out when pct‘mctration taken place, inoculati
_ curface of detached third lcaycvs (from the growing pt?ir:t)
pasumah pla-nts. After spOfc suspension had been dfop ed
e incubatcd in glass boxes in the dark. The temperature pnot
" pations 1 vere done every hours by making sections (table 2).

were carried out on the
» Picked from Blawanp
on to them, the Jeaves
ed was 17-18° C, Bxa-

Table 2. DISTRIBUTION OF NUMBER OF PEN .
, MBER OF PENET
AMONG 85 INCIDENCES OBSERVED ey

Hours after inoculation 5 6 7 8 9 10

Number of incidences ' 0 0 10 21 27 27

g

The author was unable to demonstrate any difference of resistence in leaves of diffe -
rent ages, although in-one of the inoculation trials the older. leaves seemed to be more
susceptible..

" Inoculation on the upper surface gives no result.

Inoculation period of leaf rust was variable. Inoculation cxpériﬁlents were carried
ont.in 2 Blawan-Pasumah field, on twigs covered by plastic bags. This was done
in April 1964 with daily temperature 13 - 25°C. Symptoms in the form of chlorotic
spots were visible 16 — 17 days after inoculation, while spores were produced 25 — 34
days after inoculation. The distribution in shown in fig. 4. )

In anether trial carried out in July with temperature 11 - 23°C. spores were pro-

duced 40 — 46 days -after inoculation.-

4. DISTRIBUTION OF SPORES BY WIND.

are distributed by wind, petridishes were exposed at
plot. After 24 hours microscopic spore
d out on clear days during the months
n those days was approximately
table 3.

To know whether rust spores :
certain distances from the border of a diseased
countings were made. Four replications were carrie
July and August 1964. The recorded wind velocity ©

2,0 - 2,5 meters /sec. The result of these observations are shown in

Table 3. RELATION BETWEEN NUMBER OF SPORES/CM? AND
THE DISTANCE TO THE DISEASED PLOT.

e
pistanc,3 o 3 4 5 10 15 20
AVCra_gc numbcr I 0 6 l,l 0’6 0,3 0)4’ 0,6 gli 3)3 0:0
of spores J cm?2 11 21 2, 1,3 1,00 07 g’g 03 0:1 0,1 °

111' 1,0 09 0,5 04 04 = 0,4 0’2 03 0.0 -
— Iv. 4 09 04 07 07—

'. oy =7 TPERTAMIAN

PER PUSTAR AL S & z, TERTAMNIA

(S TR | & o il xu‘ 5o
Iniv. Gaojal EY® &y
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TTOTNO symptoms | days after
| ===0==0-- sporulation A inooulation

Tiz. 4, Distributior or rumber of dqys needed for
leaf rust to produce Symptoms ang Spores,

5. RELATION OF EPIDEMIG TO RAINFALL.

At the beginning of the rainy season (Novamber), only a very few rusted leaves

were found in Idjen Plateau. According te the labourers on the estate, the visible increase
of the number of spots begins in March of April each vyear,

During the months April to-September 1964, 100 leaves were picked periodically
and the percentase of rusted leaves was noted. The picking was done at rendom on cer-
tain plot of the estate, Attempts were made to find out the relationship between rainfall
bnd the intensity of ryst, The result s plotted in fig. 5. )

DISCUSSION

The results repopgeq . : - | ' ‘
and India (i:)u ;‘f::portild here in confirm the results of studies on coffee leaf rustin Kenya
Water and in he ab:ere o%pores of Hemileja vastatrix grow better in a drop of

nce of light, 1, the conditiop of Djampit FEstate, penetration into

the leavey could take 7 h an easily happe
place i i ‘ .
il g . ,oulrs after Ineculation, Hence this ¢ easily ha ‘
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if there is water on the leaves. Since dew is always presen

. A . 3 e [ t at r']ght, dry w
day time has no noticeable influence on rust infection, €athe, i

Deposits of Shell Copperfungicide had a considerable effect op " Uhnv
spores fourd upon it. But since infection must take place on the lowep aucrfgcrminat
ves which are gencrally not covered by fungicide, the influence of [y, e
splash drops plays a more important role. It is very interesting that (he splagh
enough copper (0 give only slightly lower effect than the originul deposit, ashey

The length ot time which elapsed between penetration and productiop, ;
of uredospores was 95 — 24 days. This is approximately the same ag was oth
Kenya, at an altitude of 1320 — 1800 meters. Tuis is much longer than in warm
such as in Ceylon and Mysore (12 — 16 days) (4). The longer the time needeq
ler the number of successive generations duiing the period favourable to the d’is

Kicidc bro

fresh Cr
¢ cllc i ¥
cr Clima
[llc smaL.
. .. . eas

this lessens its intensity. ase g

Experiments with trapping uredespores by petridishes arranged at different dist 4
from a hLeavily infected plot confirn «d the results obtained in Kenya (1,3, The :wﬂ'ce:
plays-no important role in dispersing tlug spores and the spere ccntent of the air j vend
low.~ Mercover, according to BOCK (1), with an inoculum density of approximatelyr;
_spores per cm? the lesions produced were rarely sporulate. ... 7

In connection with the role of water in spore dispersal, attempts were made y,
examine the relation between rainfull 4 and rust epidemic. In November and Descmbcr'
when the rainy season begins, the number of rust spots is too small to be detected. After
the beginning of April the rust was notice:@ble, but up till the ‘and of June, about thre
geunerations, the build-up of the epide.nic progressed slowly. Of course it will be necessary
to repeat the observations for several years before a firm conclusion in epidemiology can
be drawn. If in the full,wing years the epidemic ‘progresses in a  sinilar way, it will be |
car that it is possib'e to control the disease with fungicide. Ctrsdering the results ob- |
it is likely that the !epi:!emic can be preveate!l from coming t 2
be inninz.of the rainy s:sn, at the beginning
July. The decline of the attack in the months -

cl
tained in Kenya (2,6,
peak by three [ungicidal sprayines at the
of April and annther =t the bezinninz of
August to October wus pronaniy due to the heavy ieaf fall and dry con titions.

the author has reason

Based on the r sults obtained in these preliminary studies, _
fungicide

of controlling coflce leaf rust economically by :

i.e. field spraying experiments. With ;
ne

the author suggests that dustin

ffect in reducing
Jea

to say that there are possib.lities
application. It is desirable 10 move to the next step,
the presence of many steep slopes in th= Idjen Plateau,
should be tried in the experiments.” It is worth notinz that hesides its € .
leaf shedding due to rust, copper is said to have an additional effct in posponing

shedding, whetl.er or not leaf rust is present.
ven

cars. The Pr¢

! ye CSU“S:

out actually T
t attat

The ficld spraying experiments must be carried cut over severs
tion of leaf shedding in the year when fungicid ] control is carried
. . ) O us
in the retention of a larger source of leaf rust inf ction. So it 1s likely that the
in the following year will be more scvere. . : ble 0 ;

. ] P 2dvisa ¢ o

Before tested methods of ccntrclling leaf 1rust are available, it is not g

establish arabica plantations at lower &ltitudes.
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