
SMALT HOLDERS COFFEE DE\MLOPMENT
in

Aeeh Tengah

ARABICA COFFEE IN ACEH TENGAII

Consultant Report on
Applied Arabica Coffee Research

May 1985 - June t989
( Unedited Version )

.By Eng H. Renes

DOKUMENTASI  &  ARSIP

BAPPENAS
Acc. No. , ..$.{3.SY *..1......3i,1.''" 

', 
up;;;;116q {

.  "F" " : " '
Checked : ..|..:fi..- qrrl

Pondok Gqiah, June l9t!)



TABLE OF CONTENTS:

Presentation
Introduction
Acknowledgements
History
locaticn and general description of the coffee area in Aceh Tengah
Climate
Soils and land evaluation
Supporting services to coffee growers
The main problem of the coffee industry in Aceh
Coffee Arabica pest & disease and their control

Tengah

Page:
l -  2
3 -  4
5 -  6
7
B-  9

10  -  t l
T2
13 -14
15 -16
l7 -24
25 -36
37

Actual and future coffee varieties in Aceh Tengah
Expected year of first issue of catimor lines
Coffee nurseries 3g - 42

n!;ftr";;fi"L*t'ffi#ir, ---------------- i,-ii
Replanting and intercropping $ - 66
Weed control 67 - 73
The composting of coffeepulp 74 - 75
Full analyses, cup-testing and description of coffee samples by D.A. Fries,

coffee consult ing (14-6-19s8) .. . . . . . . . .  76 - 78
Inventory improved plant material, May l98Z -
Background information about catimor and other

March 1989
selections

B I
85
88
92

Maps
Rehabilitation and pruning methods
Cropping calender of coffee Arabica
Occuring pest & diseasers in Aceh Tengah Coffee Arabica
ClR-resistant material

79 -
82 -
86 -
90 -
93
94 -
97*

96
98



- 1 -

Presentation.

The Aceh Tengah Sr.rall Holders C-offee Developrnent Project is being carried out
in the framervork of the'Central and North Aceh Rural Developnent proiect', which
is known under its reference PPW-LTA77 /K12. The author of this Report, Eng. H. Renes,
has been assigned as an agrononlst to this prolecl for Aceh Tengah frorn February l9B5
until the end of June 1989. This is his Final Report,

The Report is dealing with technical aspects of Arabica Coffee growing in Aceh Tengah,
i.e. descriptions, findings and recornnnendations on a nurnber of subjects. These are judged

to be relevant and valuable for both on-going applied research activities and, even rnore
so, for agricultural extension.

The Report suggests the need for on-going arabica coffee research in Aceh Tengah.
However, no recomrnendation as to the specifics of such research progranme is given.

The extent, the encouraging potential but also the cornplexity of arabica coffee
production in Aceh Tengah, which could be appreciated during the past years and which
are hoped to becorne more transparent in this Report, are believed to justify the
recor:rrnendation as to the continuation and the institutionalisation of sorne sort of arabica
coffee research in Aceh Tengah. Indeed, approxirnately 75% of all arabica coffee grown
in Indonesia is located in Aceh Tengah, representing at least 28.000 ha of joined coffee
gardens.

During the past years, it has be€n dernonstrated that, if properly processed, the Aceh
Tengah arabica coffee rneets with encouraging demands in the international market.
A case in point is'Gayo Mountain Coffee', which is yielding prerniums of rnore than
50% above the NY-C price for mild arabicas. Notably Japan and Switzerland have cone
to appreciate this coffee for its bean- and liquor qualities of good taste and flavour.
During the sarne period, progress was registered in terras of collecting promising catimor
lines and others from various coffee research institutes in the world and of developing
them in observation gardens. The expentations are high that at least some of these lines
will yield good quality, leaf-rust resistant and high-yielding arabica coffees suitable to
be grown in Aceh Tengah. It is no longer unrealistic to expect that the arabica coffee
yield per hectare can at least be doubled in the future, provided the needed research
sdfvices be continuously granted to the area and be institionalized so as to be vested
with adequate authority to conduct the needed research activities and with proper lever-
age to control and to coordinate the introduction of new varieties arnong the Aceh 

-

Tengah coffee growers in a responsible and effective way during the next decade
or so. The'bxpected benefit is nore than encouraging, rrltimately reaching at least sorne
15.000 tons of additional arabica coffee production per year, the value of which can
be estirnated a conservative US# 30 rnillion per year.

such are the contours of what can be done and of whaf should be done.
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At the present junction of arabica coffee growing prornotion in Aceh Tengah, the
important question to be answered and to be translated into a programme of action
can be worded as follows: How to assist the farrners in the rejuvenation of their coffee
gardens so as to assure the highest possible degree of sustainable success? This is
definitely calling for the provision of effective exfension services. This is also calling
for adequate coffee research to be prograrnrned and irnplemented so as to respond to
the farrners'needs and arnbitions, including such aspects as coffee farming techniques
and farrning systems evolving beyond the rnono-culture of arabica coffee.
When the LTA77 Project started, except the farrners and sorne specialists r:ne was not
aware of the ir,rportance of arabica coffee growing in Aceh Tengah. Coffee from this
area was exported under subh other naines as Sidikalang or Mandheling or just as
bulk coffee. At present, Aceh Tengah coffee is known under denominations that are
directly linked to the area. In terrns of knowledge of this coffee, the situation has
drastically changed from zero to an irnpressive data base, of which the present report
is a surnmary. Now it should be undertaken to rnake the point and to decide in which
way this data base should be kept up-todate and expanded so as to be and to
reraain an irnportant tool in the rejuvenation of the farmers' coffee gardens in a

responsible and effective way. May this Report becorne one of the references that will

be used in the decision rnaking process.

If is felt that the Repoft could and should be worded rnore carefully and in better

english, so that it may address a larger public. Hence, this edition is presented as
a non-edited version at the destination of- the technicians and the policy making

instances involved in the shaping of the future of arabica coffee research in Aceh
Tengah. The edited version is hoped to be presented in the near future.

Banda Aceh, 9-10-1989

A.Heijboer

Tearnleader Project LTA77
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INTRODUCTION

At the end of  Authors '  ass ignment  as agronomist  of  the Aceh Tengah Cof fee

Development  Pro ject ,  which lasted f ron Apr i l  1985 t i l l  the end of  June 1989,

i t  seems just i f ied to subni t  a  f lna l  repor t  lnc luding recommendat ions to a l l

persons involved in the act iv i t ies of  th ls  Pro ject  and to those who wi l l  be

in the future.

I t  is  h is  hope that  fn ternat ional  Arabica Cof fee fnst i tu t lons,  whlch were

contacted dur ing h is  ass ignment ,  wl - l1  appreciate the f ru i ts  of  h is  ef for ts

to unvei l  the typ ical  constra ints  one meets in  Arabica Cof fee Research.

Aceh Tengah wi th approxlmately  75% (represent ing 28.000 ha jo ined cof fee*

gardens)  of  the tota l  Cof fee Arabica produet ion of  Indonesia,  deserves the

foundat ion of  an Arabica Cof fee Research Stat ion,  the more so s ince dur ing

the per iod of  Authors '  ass ignment  suecessfu l  i -n ternat ional  market ing took

place of Arabica Coffeervrhich under the name of Gayo Mountain Coffee found

i'ts way to Japan, Switzerl-and and other countries. The coffee is generally

aceepted as an excellent Arabica Coffee that has positloned itselfi in the

international conceptlon of preferences concerning tast'e and flavour, The

coffee reaches the high demands of bean- and liquorquality comparable to

those elsewhere

The Author's share in the marketing

increased h ls  anxiety to s tabi l ize a

Tengah of constanL quality according

internatlonal buvers.

by contacting reputed roasters in Europe

production of Arabica Coffee in Aceh

to the conditions of inteiest of the

As wil l be seen in this report, the courplexity of factors in relation with

the problematical condltj-ons of Arabica Coffee growing in Aceh Tengah re-

quired imnediate action. A modest applied research programme was init lated,

including the training of Indonesian Staff.

In view of the foundation of an Agro Research Station the training of Staff

should have been optlmal. However, l imitations such as unforseen diff icul-

t i,es in recruiting qualif ied technicians, hampered the execution of the

trainingprogramme .

The results of the applied resear"chprogranme, however, give reasons t.o be-

lieve that recommendations will be released concerning a variety wiLh a po-

tential high yielding a.d sustained production of good qualiuy coffee and
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p robab le  Lea f  Rus t  res i s tan t .

The Author  is  aware of  the fact  that  an eventual  i -ncrease of  product ion

per hectare should a lways be re lated to a para l le l  development  of  marke-

t ing the product .  He recommends the Agro Research Sect ion of  the Project

to exerc ise great  care and to malnta in c lose re lat ions wl th the market

character is t ics as ex ls t  in  Aceh Tengah.

He regrets i t  very much that  the real izat i -on of  an Agro Research Stat ion

in Aceh Tengah could not  take prace dur ing h is  ass ignment ,  at  the same

t ine expect ing that  the dedicat ion of  the Staf f  wi l l  nake a posi t ive inple-

mentat ion of  the programme not  only  possib le but  a lso successfu l .
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His to ry

Arabica cof fee r+as in t roduced in Indonesia (Java)  : ,n  tO9O, and became

lhe most  important  comnaodi ty  to the Dutch Government  unt i l  the end of

the 19th cenLury (Cramer 1919).  I r  had a good.  reputat ion on the wor ld-

narket  as "Java cof fee" .

By  IBB5  rndones ia  was  p roduc ing  ove r  60 .000  tons  o f ' co f f ee  a  yea r

(de  Graa f f  1986 ) ,  and  was  the  second  l a rges t  p roduce r  i n  t he  wo r ld

af ter  BrazLI .

Then,  in  1878,  the cof fee leaf  rust  (CLR) at tacked the p lantat ions and

most  of  the cof fee arabi_ca on lower a l t i tudes was replaced wi th CLR-

resis tant  cof fee robusta.

Nowadays . Indonesia is  the second largest  producer of  the in fer ior  robus*

ta cof fee.  The nat ional  product ion consists  of  92% robusta,  6 iL  arabLca

ar,:d 27" others.

The arabica mostly grows in the highlands of which two third is grown

in Aceh Tengah.

However, the fj"rst plantations in Aceh were esrablished in L924 (paya

Tumpi and Meerzicht) after the road Bireun*Takengon was finished in 19f3.

The expansion of the coffee area was progressing very slowly because of

the isolated location and high transport costs

fnitial plans to start tea plantations and built factories vlere hampered.

because of the depression of the 1930's and more coffee was planted in-

s tead (Fr ie l ing  1984) .

The areas of concentration were between Timang Gajah and Lanpahan, around.

Takengon up to Burni Bius and around Redelong (Bandar).

After 1930 coffee became important for the smallholders as cashcrop,

aad after the 2nd world war all coffee was prod.uced by smallholders only.



Locat ion and general  descr ipt ion of  the cof fee area in  Aceh Tengah

The smallholders coffee areas in the highrands of Aceh Tengah are lo-

cated main ly  South-East ,  South and South-West  of  the foots lopes of  Mount

Geureundong up to the mountainrange North of Lake Tawar and the l ine from

Takengon (capi ta l  o f  the d is t r ic t )  ro Angkup,  the_ main r iver  peusangan

forn ing nore or  less the border l ine on the West-s id:e

The tota l  area is  est imated on 32.750 ha. ,  represent ing 85% arabica and

l52 robusta.  (Dinas Perkebunan I9BB)

From the 9 sub-distr icts (kecamatan),  Bandar has the largest area under

co f fee  w i th  more  than 13 .000 ha .  (40%) .  In  the  sub-d is r r i c ts  the  raue

and speed of expansion is increasing considerably.

Most of the area under arabica coffee is found on altitudes ranging

f rom 1250 -1500  me te r  a . s . l .  Mos t  robus ta  i s  f ound  be low  1000  ne te r  a . s . l .

The landforms range between hil1y to nountainous where fLaE areas occur in

valleys' (Takengon and Simpang Tiga) along rnajor rivers and estuaries

South of Lake Tawar. Most of the flat areas have been brought under sawah

rice cultivation.

The district of Aceh Tengah depends heavily upon agriculture for the

livelihood of its population. The majority of the population is direct-

ly involved in coffeeproduction. Off-farm employees often possess a

coffeegarden.

Coffee estates are nol present and cultivation of coffee is carried out

by smallholders only.

The existing farmingsystems consist of a combination of subsistance

ricefarmiag (sawah) with perenaial cashcrops of mainly coffee.nixed

with other perennial treecrops and annual cashcrops such as sugarcane,

tabaco, nilam, potatoes and vegetables (ladang). Other perennial tree-

crops consist  of  f rui t t rees such as banana, jackfrui t ,  avocado, and
j-ndustrial treecrops such as cloves and cinnamon.

The coffeecultivation is extensive with estiurated average yields of

500kg/ha.,  which can be considered as a moderate Eo high yield for

the traditional level- of inputs
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The  sus ta inab i l i t y  o f  t hese  y ie lds  ove r  t he  pas t  yea rs  o f  o l d  co f f ee  i s

due to the fact  that ' the f i rs t  cof feeplantat ions have beea p lanted on

the  bes t  ag r i cu l t u ra r  so i l s  (deep  vo l can i c  so i l s  o f  good  fe r t i l i t y ,  h i gh

o rgan i c  ma t te rcon ten t  and  good  s t ruc tu re ) .

The more recent coffeeplantings are found on more marginar land (shallow

topsoi l  wi th preseace of  hard pans,  s lopy land and/or  1ow fer t i l i ty)

The presence of  Cof fee Leaf  Rust  (Cf-n)*  is  obvious and outbreaks are

severe on lower a l t i tudes.  This d isease is  general ly  consid.ered as a

natura l  feature for  arabica cof fee,  as t t  was rnost  probably present  f rou

the beginning qf the coffeeculture in Aceh Tengah.

This opin ion and absence of  cof feeresearch are reasons whv Cof fee Leaf

Rust  has been underest imated in the Dast .

s ince 1986 heavy outbreaks of  the Jumping l ice* ,  which defo l iares the

r,amtoro shadetrees several t imes a year for long periods, occur

This pest and the coffee rust are going to endanger the coffee arabi-ca

culture in Aceh Tengah.

see chapter "Pest & diseases.



Cl imate

Rainf,all

The rainfall in Aceh Tengah

precip i ta t ion at  d i f ferent

1731  mm (Takengon )  and  3103

fers largely each year .

These tota ls  l ie  wi th in the

fo r  co f f ee .

1 n

shows quite a diversi ty in the total  annual

locat ions and al t i tudes. f t  var ies between

mm (Blang Rakal) .  Monrhly precipirat ion di f-

range of 1500-2500 mm which is preferable

The average f igures show 9 wet  months f rom September t i l l .  June,  ranging

between L75-225 mm/month, with a deeline during February with a range

of  I25- I75 mrn per  month.

The main dry period of 3.months is generally in June-July-Agust in which
the rainfall is sti1l more than 50 mm/month with an average number of
days with rain ranging between 5 ro l0 days.

These relatively dry months Bay not be dry enough for coffee to a11ow a
period of cornplete doruoancy and the trees are in a permanen; sfate of
shootflush- No distinct, rnajor flowering d.oes occur as a period of noist-
ure stress is lacking and a serni-permanent cropbearing is observed,
reason why the harvest period rnay lasL up to B G 9 months.

Temperatures

The mean monthly variation in teuperature is sma1l and" averages for Ta-
k a n g o n  ( f 2 0 0  m  a . s . 1 . )  a r e  m a x .  2 7 . 2 "  C ,  m i n .  1 5 . 2 "  C  a n d  a v e r a g e  2 0 . 6 "  C .
considerable daily fluctuations of r1-13" c are neasured..

I f  calculated with an approx. i "  C decrease in temperature upon 100 meter
increase in elevat ion the averages for pondok Gajah (1400 m a.s.1.)  would
be max.  26 .2"  C,  min  I4 .2"  C and average 19 .6"  C.

The optimun temperat.ure range for coffee arablca is considered to be
15'24" c. At tenperatures above 25" C photosynthesis is reduced and above
30' C leafdamage may occur i f  cont inuously exposed.

cLR damage becomes Bore severe with increasing temperatures. cold damage
has been observed spotadically and hail danage does not occur in Aceh
Tengah.
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Me teo  s ta t l on

Since l986 meteorological  data were col lected f rom a nediuur-s ize stat ion.

se t -up  by  t he  Ag ronomy  Sec t i on ,  a t  t he  p ro jec t . compound .

A local made Stevenson shelter with a urax/ur in thermometerset,  a hygro-

thermometet and a weekly recordlng hygrothernograp-h supplied, data about

temperture and hunidi ty

A local raingauge suppl ied dara abour precipirat ion; a cambel l  stokes

sunshine recorder suppl ied dai ly numbers of sun-hours or Z of L2 hours

Eleasurements and a Cap anenometer gave the daily wind velocity in meters

per  second.

The Meteorological  Departnent  in  Medan has checked the insta l la t ion and

now superv ises the data col lect i -on on a monthlv  basis .

The rrhole station had to be moved to another nearby location as the

factOry needed more space to add drying tables.

t ;
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Soi ls  and land evaluat ion

The cof fee area consists  main ly  of  vu lcanic soi ls  developed on ash

deposi - ts  and lahars (mudf lows),  which are d.escr i -bed in deta i l ,  in-

c luding other  mat ters concerning land sui tabi r i ty  evaluat ion,  in  the

following reports :.

soi l  fert i l i ty appraisal  for prel ininary fert i l izer recoumendation

R . A .  L e y d e r  ( 1 9 8 1 )

land evaluation survey

P.  Buurman (1981)

land evaluat ion for agr icul tural  use of Aceh utara and Aceh Tengah

P .  B u u r n a n  a n d  J . H .  d e  V o s  ( I . T . C .  I 9 B 4 )

For the coffee cul t ivat ion the f i rst  two reports are of interest whereas

the latter report is more considered as a tool for policynakers and- plan-

ners because of its reconnaissance and semi-detailed nature.

As most maps available are of minor quality and of different scales it

was thought to make a set of  t ransparents of the same scale (1 :  50.000)

of topographical  uraps (1978),  indicat ing al t i tude classes, slope steep-

ness classes, prevai l ing soi l  c lasses/ landform classes and suitabi l icy

classes for coffee arabica. This set (not yet completed) wi l l  faci l i -

tate location and evaluation in more detail.

For Phase rr the project will deal with rhe whole of Aceh rengah and

the above mentj.oned set will be of utmost importance for the division

of the coffe area in various zones for more speci-fic recomnendations

and for regional planning.

by

n

by

A

1 ^ , .u y
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rn 1976 a coffee Project was started, carr ied out by the Dinas
kebunan, with the object ives of i -ncreasing the income of coffee
through improvenent of the prod.uct ion aad qual i ty.

Tt is assumed that before this project no real sup?o_rt  was rendered to-
wards coffee growers in Aceh Tengah by Government services.

For this project the Dinas Perkebunan, a Governmental  agr icul tural  ex-
tension service for estate crops, was reinforced and they put up special
units UPP'PK (Uni- t  Pelaksana Proyek = Project Managenent Unit) ,  which
were commissioned so1e1y to work for this project.

Ten (10) Units have been establ ished in al l  Kecamatan Sub_
distr icts except Linge.

The main tasks of. these Upp.pK were :

l- to advise and demonstrate to the farmer inproved systems of
pruning (hereafter refered to as Upp.pK systen)

2- to advi-se and denonstrate to the farrners the use of cheni.cal
fert i l izers

to advise on means and advantages to be gained'from obtaining

credi ts

to actual ly  g ive cred. i ts

to put up selected seed nurseries

6- to introduce and distribute new selected seedrings.

Except common problems and constraints such as insufficient organiza-
tional support and backstopping, rack of funds and transport, the above
mentioned tasks wil-1 be discussed and commented on later in this report,
some results being posit iver.some contradict ious and. even negat ive as
far as quality is concerned.

Per-

Srowers

In l9B5 plans to creaLe a plant protection Unit were
A country-lqide project by the Directorate General of
assi.sted by the Asian Development Bank (see progress

nade.

Estate Crops,

report April-
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December  1985 ,  page  19 ) .  Land  to  bu i l d  an  o f f i ce  was  made  ava i l ab le

by the LTA77/a pro ject  on the compound.  The bui ld ing was f in ished

by  the  end  o f  1986 .

Since then no act ion was taken.



Ttte main probl -em of  the cof fee industry  in  Aceh Tengah

The importance of  cof fee for  the economy of  mosL producing countr ies

in terms of  fore ign exchange earnings and taxat ion is  to  some extend

re f l ec ted  i n  t he  ex ten t  o f  se rv i ces  t o  p roduce rs .  ( ae  Graa f  1986 )

These are general ly  of f ic ia l  bodies funct ioning under a cof fee act

and p laced under the Min is t ry  of  Agr icu l ture or  another  min is t ry .

They are of ten responsib le for  product ion,  t rade pol icy and program-

mes and have wide powers in irnplenentation.

Emphasis is  usual ly  on provi -s ion of  technical  ass is tance (extensJ-on) ,

resea rch ,  c red i t  f o r  g rowers ,  p r i ce  s tab i l i sa t i on ,  p r i - ce  suppo r t ,

market ing and qual i ty  contro l .

In Indonesia however, whereas coffee i-s predorainantly produced by

suralJ-ho1ders, the marketing is entirely in the hands of private

traders and exporters with the Government exercising a supervisory

ro le on1y.

The Directorate General of Estate Crops of the Department of Agri-

cul-ture is responsible for planning, research and extension services

wi th in the cof fee sector .

The Directorate General for Foreign Trade, within the Department of

Trade and Cooperat ives is  responsib le for  qual i ty  contro l ,  test ing

and superv is ion of  cof fee exports .

Because of courplaints about insufficient quality - wet coffee and de-

liberate nixing, supposedly by niddlenen and the lack of adequate con-

trol measures - the reputation of Iadonesian coffee abroad was affected.

In 1979 the Associat ion of Indonesian Coffee Exporters, was es-

tabl ished. I t  aims at c loser cooperat ion between trading part ies and at

irnproving quality and trade practices.

The Jenber Research Station for Estate crops (sast Java) is engaged in

coffee research and is of course paying more attent ion to Robusta rather

than to Arabica.

However a l l  the above ment ioned inst i tu tes paid 1 i t t1e at tent ion to the

Aceh Tengah cof fee area a l though the largest  producer of  arabica cof fee
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of  Indonesia.

The i rony of  i t  is  that  even Lhe snal1 ef for ts  to increase produc-

t ion and qual i ty  through the UPP-programme had an adverse ef fect  on

qual i ty  because of  wrong var i -et ies chosen-

I t  was proven that  the loca1 arabica var iety ,  prov ided i t  is  processed

in a proper way, can fetch premiurn Prices conparalle to the Janaica

Blue Mounta in.

One would say it is about high time that Aceh Tengah creates its own

Coffee Board and the PNG system could serve as an example

Basicly the PNG Coffee Industry Board f inances i tsel f ,  Research.and

Extension by means of a levy of.  B% of the expolt  coffee pr ices, of

which 27 ate reg.umerated to the Board itself, 3% to Research and

37" to Extension.

The Board consists of coffee Srowers for B0%.

A very important point for such a Coffee Board is the power to im-

plenent programmes and lhe means'to prosecute in case certain rules

are broken.

If such an official body is absent all fUture crash progranmes ale

bound to crash.
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COFFEE ARABICA PEST & DISEASE AND THEIR CONTROL

In 1981 a IDAP* - sh,:r t  term consult ,ancy was carr ied out by a junior expert

in  co f fee  agronomy (Schu i l - ine  1982) .

The repcr t  c f  th is  s tudy  is  ava i l -ab te  in  the  Un ivers i ty  l ib ra ry ,  Wagen ingen

but  apparent ly  s t1 l f  no t  found yeL 1n  Aceh.

In i985 one photc copy of Lhe draft  repont,  was made avai labl-e tc the Project.

A  fa rp 'e  nar f .  o f  f .h ' i  s  renor t  i s  concerned w i t ,h  Lhe occurence o f  C.  Arab ica

and nobust,a pests and diseases and control- .

A basel- ine survey abouL coffee pests and diseases in Aceh Tengah was planned

s ince  1986 in  co l fabora t ion  w i th  the  ADB/Dinas  Perkebunan,  p lan t  Pro tec t ion

unit ,  programre.

The agronomy sect ion facing a shorLage of t rained staff  to carry out the

programme is st i l l  await ing the team of this unit .

The occuring pest and diseases observed sofar are summarised i-n a revised

table (see annex ).  The information is based on the above mentioned report

and further added wit ,h dat,a based on observat ions during vis i ts tc farmers

f ields and fhe LTA experimenLs.

The degree of affecllon are nough estimatiors whereas. the degree of damage

and necessity of control  are more cerLain

Diseases :

Anabica is far more suscept ible to dlseases bhan nobusta'coffee. The most

con:non and dangerous disease is Coffee Leaf Rust.

Less cornlon buL even so dangenous for the future ane the Root rot diseases

as the spnead is encouraged by the smal} h,:lders themselves.

Overbeaning and Die-back, a physiological  disease is becoming more and more

serious because of Lhe out breaks of Jumping l ice

9eqeq_L_q€ iqqllq$)_

This leaf disease is caused by the fungus Hemileia VasLat ix and can be easi ly

recogniseC by the orange powdeny spols ( lesions) on the under-surface of the

l-eaves. The spread of spores pnoduced from the lesions is by wind, raln and

carr ier.  Infect ion can only take place in the presence of water and is there-

for conf ined to the rainv season.

* IDAP = Inst, i tuNional Development Assistance Project,  Banda Aceh.
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As incubat ion  t ime is  tempera ture  dependanL (2  weeks  in  hc t -and up  to  6  weeks

in  co ld  cond l t ions)  the  d isease bu i lds  up  very  rap id ly  in  warmer  a reas  t ,han

for  ins fance areas  o f  h i -gher  a l t i tudes  where  co ld  cond l t lons  preva i l .

Diseased }eaves are shed premaLurely disturbing t ,he l -eaf- frui t  rat j -o

CLR is  a  c lass ic  among p lanL d iseases .  Wor fdwide  spread sLar ted  f ron  Cey lon '

where  i t  Ces t royed the  who le  co f fee  indusLry  be tween 1860-1880 '  tc  Indones ia

in 18?8 where mcst C. Arabica was repl-anled wi- th C. canephora.

IL  then spread accross  As ia  Lc  t ,he  Pas i f i c  Is lands  and accross  Af r i ca  tc

Braz i t  1n  1  970 f rom where  i t  spread tc  a l f  co f fee  growing  count r les  in  'La t in

Amer ica .

As Portugal had interesLs in severa} coffee pnoduclng counLries'  a research

programne Lo di f ferant late races of th:  pathogene and screening of coffee

planLs for CLR resisLance was ini t iated as chemical conLrol-  was unsaf lS-

fac tcny  so far .

No coffee is grown in PorLugal and thus i t  became an ideal centre for inter-

nat lonaf CLR reseanch.

In 1955 the Centre for rusL Research (CIFC) was establ ished. Further research

wonk on screening and dl f ferent iat ing rusL races was conducted. Wilh hundreds

of nusf samples from many coffee regions in the world and a.very large

r :o l lec t . inn  o f  oermplasmar  32  races  o f  the  fungus  have been d i f fe ren t ia ted .

The CIFC dlscovered t ,he pctenLial  of  Hibr ido de Timor as a progenitor for

durable rusL resistence. Breeders have placed their  hope in the near complete

reslstence to all- known races of the HDT genotypes CIFC 8ts2/1 and CIFC

1334/269. Breeding pnograrnmes in cooperaLion with var ious coffee research

inst i luLes were based on crossing between the dwarf type caltura and H.D.T.

= Caf imor.

Advanced generali-ons are now available and in some

are afready used as a commerciaf cul t ivar.

Tn Aceh Tenqah Rust is common in fhe ent ire coffee

the coffee smal l  holders consider the disease as a

MosL pnobably rust was introduced at Lhe sane time

in Aceh Tengah.

The damage by CLR has been highly underesf imated in the past by the supponLlng

servlces. At, tempbs tc conLrol  cLR was neven underLaken.

countr ies Cat imor-I ines

a?ea. I t ,  is even so that

common feature.

coffee producl ion sfarbed
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T h e  D i r e c t o r  o f  t h e  J e m b e r  R e s e a r c h  S t a t i o n  D R . I r .  S o e n a r y o  a n d  M n . J . o p  d e  L a a c k ,

co f fee  adv iser  o f  the  co f fee  Pro jec f  (HCRDC)  in  Tha i land,  who v is iLed the

LTA 77/a  Pro jec t  f rom 1-B May 1987 a f f i rmed Lhe above ment ioned s ta temenL o f

underes f imat ion  o f  CLR damage.

Heavy  ou tbreaks  o f  CLR,  even a t  h igher  a l t i tudes  have been observed.

The attacked trees showing premature leaf drop, the process often accelerated

l ' r r r  t h a  r r r i a n i . r r  o t o r m s .  T h e  S u s C e p | i b l e  c U l _ t , i v a r S ,  i f  p O t  i n  o p t i m U m  C O n d i t i o n

suf fe r  subsequenL ly  f rom overbear ing  and D ie-back

Biennial  bearing of the coffee in Aceh Tengah is a common feature and i t  is

bel ieved t ,hat CLR is cne of the major causes.

AL lowen al t , i tudes mosb arabica cvs are replaced by robusfa and interspecif lc

hybrids because of the increasing damage of rusL.

Even the lat ter are attacked and outbreaks become more freouent.

ConLrol-

Cult ivat, lon measures

Improved cu1Lural methods wiLh emphasis on prunning and weeding create improved

growing condit ions and thus heal- th of the coffee. A betLer l ighl  penetrat ion

and aincircul-at ion wi l - l -  neduce the change of lnfect lon for fhe ClR-suscept ible

Ioca l  cu l t i vars .

However,  i t .  is assumed that hlgh costs involved in laboun intensive inputs

wi l l  not just i fy the increase in pnoduct ion. The major i ty of coffee farners

grow their  coffee inan extensive way wiLh minimum inputs pnd this habit  wi l l

not change in the near future.

I t  would be regneLtable i f  the cuf l iv.ar bengendal is going to disappear in

future because i t  is st i l l  a quest ion wether the new inLroduced coffee l - ines

netain the character ist ic of  I 'Gayo-qual i ty".  I t  is thereby recommended to

sLarL a research progranme with the aim Lo safeguand the existence of fhe

B&D-coffee on Lhe best soi l  and al t iLudes by improved cultural  methods

combined with chemical control

The chemlcal control  however preferably through soi l  appl icat ion rather than

spraying.

Thg second opt ion of counse is the introduct ion of ClR-resistant-var iet i -es

as far as short term plans are concerned. For long term planning back crossing

wlt ,h the cat imor miEhL be a solut lon.
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Root  ro t

In d.Id shaded coffeerroof diseases are very common.

The causes are var lous and sofar a proper ident i f lcat ion has not been made.

Three main  fungus  roo t  d iseases  have been ident i f ied  in  the  pas t  by  Schu i l ing .

Damage to coffee is fatal  to coffee and the shade Lrees lamtcro.

The pathogene becomes ident i f iable underground only.  Above Lhe ground the

symptoms are very siml l-ar :

Sudden wl l t ing of t ,he l -eaves fol l -owed by chlorosis are the f i rst  sympt,cms.

The leaves  tu rn  ye l low and d ie  o f f ,  a f te r  wh ich  lea f  d rops ,  d ie -back  o f  tw igs

and later of branches occur.  Final ly the ent, i re bree dies off .

In rnost cases farmers in Aceh Tengah replant before or immediately afber

uproot ing of the dylng-off  dead coffee trees. The same appJ-ies to lamLoro.

The young p1anLs wi l l  be i -nfecLed and die sooner or lafer.  The disease occurs

general ly on a single tree and Lhen spreads slowly Lowards the adjacent trees.

In case of the Black rool rot  (Rossel- l in ia buoncdes) and Brown root rot

(Fomes noxlus) the l -amLoro tree is the ini t ia l  source from where surnounding

coffee-and lamtoro trees are infected.

On land recent ly cleared of forest on of old coffee and lamtono trees, the

newly planted coffee and shade trees are liabl-e to become infected by the

pathogene Armil- lar ia mel lea. The spnead of this root dlsease 1s caused when

land is not properly cleared. The remaining stumps and roots are the sources

of infect ion as the root fungl cannol l - ive for long in soi l  only.

The coffee in the transmigrat ion Project Jagung (Kecamatan Linge) is ser iously

infecled by these spreading fungi.  Land preparabion in this area consisted of

cutLing and burning only.

Control

Very l i t t fe can be done to save trees infected by root rot .  Prevent ion is

crucial .  AI1 stumps and rocts should be removed and burned after land clear ing

Lo depnlve the parasi . t ic fungi of  food suppl ies. Land clear ing t ,hnough r ing

banking 1s very t ime consuming as wel l  as leaving land fal- l -ow for at  least

two years. Hoiqever the syslem is effect ive !
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Cof fee  t rees  (o r  l -amtoro)  showing the  f i rs t  symtoms shou ld  be  j -mmedia te iy

uprooted  t ,hourough ly  and burned on  Lhe spc t .  Tnees  in fec ted  fo r  a  longer

penlod might have spead Lhe disease and the neighbouning frees should be

uprooted and burned as wel- l .  To avoid funlher spead a deep trench should

be dug around the spot and feft  fal tow for at  least 2 years.

rn a conner of f ie ld vrrr  an ouLbreak of probably fusarium occured.

Part ,  cf  the backcross cat, imor/sl  28 = H 306/1, had to be uprooted and

d e s t r o y e d .

The cause is bel- leved to be the wastewater di-sposal of  the Projecc proces-

sing unit .  In 1987 Lhis wastewater,  poluted wich fermentaLion water and

coffee m:ci lage (high % of sugar) was al lowed to run into the f letd for a

couple of monLhs unt, i l  the wast,ewat.er disposal probrem was solved.

After many signs of infect ion wene observed a deep trench was dug. Further

spread is avoided by chemlcal-  weed contro] and slashing only.  In case 1ight

hoeing is necessary, special  care should be taken to avoid soi l -  tnaff ic to

nelghbouring f ie lds, by clear ing and desinfect ion of tools and rubber boots

used.

I f  infencropping 1s considered, crops belonging tc bhe family sofanaceae

rike potato, tomato, chi l ]y,  tcbacco and eggplant should be avoided.

The crops increase incidence of fungi and nematcdes.

Damage by nemaLodes should be caneful ly studied in future as very l i t t le

is know about i t .

PESTS

Scales

The brown scale (Saissetia coffee) is more common than the green scal-e

(Coccus  v i r id is )  and rnea ly  bug (P lanococcus  c i t r i ) .

Young and unhealbhy coffee suffers most from the scales. The brown scal-e

are rather immobile i-nsects, greenish when young and dark bnown when olden.

They are mosl ly cl-ustered on shoots but leaves and green berr ies are affecled

as wel l - .

They are ofben found together wiLh green sca1e and mealy bug.

The damage of the scales 1s cummulative and causes considerable damage to

young coffee in the" f i rsf  place.
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T h e  s c a l e s  o b t a i n  t h e i r  n o u r i s h m e n r  h r r  n r r n r ' f r r r i n g  t h e  y o u n g  p l a n t  L i s s u e

and exLracL the  sap.

They mult iply rapidly in dry weat,her buf their  number Lend Lo decl- ine in

long ra in ing  per iods .

Assoc ia t , ion  w i th  an ts

Various species cf  anbs

atLracLed to  the  sca les

antenna t ,he ants "mifk"

Ants also increase scale

ConLrol

scal-es on the host planl .  The ants are

the honey-dew produced. By means of thein

Lo ob ta in  the  honey dew.

by  spread ing  and pro tec t ing  the  sca fes .

aLLend lhe

because o f

the scal-es

popu la t ion

The control  of  scales shoufd be geared towards breaklng the l ink between

Lhe ant and the scafe eiLher to prevent,  the ants cl imbing i-nto the coffee

t,ree by rrbandingrr and pnuning back the laterals touching the soi l  or by

destroying the ant nesls.

Banding should be Lrled with the combination of material treated witn- greace

or oi l -  and contacL insecl ic ides or by paint ing l ime mixed with st , icken and

insec t ic ides .

Ant trAps with bambu are explained in the report  cf  Schul ink and ane necom-

mended to reduce ant oooul-at ion in the coffee f ie lds

Spraying the scales with contact insect ic ides has l i t t le effect.  Effecbs of

systemic insect lc ides should be studied. Chemical confrol-  by soi l  appl icat ion

of granules conslst ing of systemlc fungicides and insect ic ides ane fr ied in

Lal in America with posit ive resulLs.
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. ] r r m n i n s  I  i r - c  ( H e f a n n n q r r l I r  q n n )v v a J  L L s  r v v  t

Lan Lc ro sh a{e gf 
" e_!!" qg.gle_letg" ggplel_{

The lamtono shade Lnee is a prenniaf,  deep rooLing, leguminous t ,ree that

maintains green smal- l -  feaLherly leaves bhroughout Lhe year.  I t  is bble

to  exp lo i t ,  so i l  mo is t ,u re  and nu t r ien ts  a t  dept ,h .

The tree has a wide nange of adaptabi l i ty LoleraLing -great di f ferences j-n

ralnfal l -  and soi l -s.  On highen al t i t ,udes growth becomes' s low and rather

s t u n t e d .

The lamtoro bui lds up a high quant, i ty of  food reserves in the root ing system.

In general-  i t  has few perLs because of the pungent smel l  and taste of the

leaves and 1f contai-ns some foxic rrmenosine'r  content.

Outbreaks el_{g44leg_Iilg andSlqege caused

AlLhough Lamforo was known as a pest to}erant Lree, the f i rst  alarming out-

breaks of jumping l ice were reponted in the beginning of i  986 in Indonesia.

The outbreaks are world wide stant ing from Hawai i .

rn Aceh rengah the l -amtoro shade trees were attacked in August 1986.

Wit,hin one month of time the whole area was affected leaving the l-arntoro

trees completely bare.

Cont ineously,  outbneaks are observed and most damage occurs duning the short

d ry  per iods .  (See repor t  He lmi  AG 1988) .

Besides the shadetree the coffee becomes endangereO as weit .  The coffee tree

exposed to sudden increase of l i [ht  intensi ty neacts by incnease of f lowering

and subsequent overproduct ion.

The dangers of overbearing and Dle-back become higher.  In case the outbreaks

of jumping l ice conLinue the coffee tnee wi l l  f inal ly use at l  i ts food

reserves, even from 1ts root ing system, and damage wi l l_ be permanent.

See technical  advisor5l  c ircul-ar :  Overbeaning and Die-back in relat ion to

Lhe ou tbreaks  o f  jumping  l i ce  (H.  Renes 1988) .

ConLrol

The control  of  the jumping

approach. The programme of

f . ice is threefold and is based on an integrated

control is summuarised as follows:
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Chemica l  con t ro l  by  t rea tment  o f  the  LamLoro  Lrees  w iLh  sys temic  insec-

t i c ides ,  app l ied  th rough the  cambium layer  o f  the  t ree  wh ich  sys tem does

nct,  endanger the pnedators alneady neleased.

Biological  control  by reproduct, ion of

neleasing the fanva and adul- ts 1n the

Dinas Perkebunan.

predators  (Cur inus  coenu l -eus)  and

f ie ld .  In  co l - ]abora t ion  w i th  Lhe

or  by  par t l y  s t r ipp ing  o f  the  cnopApp ly ing  fe r t i l i ze r  to  avo id  D le-back

and plant lng temporary shade tnees.

Replaclng the dead Lamtono trees with ei ther resistent Leucaena species

or other shade trees. Gl i r id icae was found the best of  the avai l -abl-e

al- ternatives .
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ACTUAI AND FUTURE COFFEE VARIETIES IN ACEH TENGAH

Genera l  s i t ua t i on

In Aceh Tengah no of f ic la l  body ex is ts  to contro l  cof feeseed product ion

and d is t r ibut . ion.  Any person is  in  fact  f ree to in t roduee anv cof fee

va r i e t y -  o f  h i s  p re fe rence .

As a consequence an unknotri i. number of varieties have been brought into

Aceh Tengah dur ing the last  decennias :

The  mos t  i npo r tan t  spp .  i s  c .a rab i ca  (B0z )  o f  t he  bo tan i ca l  va r i e t y

Cof fea arablca;  syn var .  typ ica and Abyssin ian types.

Most of these varieties have been given local names such as Sidikalang,

Ranbung Bergendal and''kopi- b"r"".t

Other hybrids have been brought in by the Dinas Perkebunan like the

"kopi  Jember"  (SZgg) and "Timt im" or  Arabusta (Select ion of  Hibr ido de

T imor ,  Hd t ) .

In the coffeegardens the mutants Caturra and a Maragogipe type were found.

A new veriety or better Hybrid, "Kopi Ateng", was brought in accidental-

1y some B years ago.

A11 varieties are mixed and scattered all over.. the coffee area.

Once the coffeetrees take the umbrella-shape, dif,ferences become obscure

and determinat ion is  d i f f icu l t .

No inventory was made according to the ecological zones concerning varj.ety,

age and y ie lds.
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Variety tr la ls

The Pro jec t  nanaged to  ob ta in  19  var ie t ies  and l ines  a t  the  end o f  1984

Ehrough the PTP XXVI (Semi Government Estate for Coffee, Tea and Cocoa)

and the Research stat ion for Estate crops, Jenber,  Eas.t  Java, with the

alm to start  the establ lshnent of a col lect ion orchard on the Project

compound.

Provisional arrangeuents were also made by the Extension Section to dis-

tr ibute the reuraining seedl ings among the 10 UPP-Pi( 'S and selected "pro-

gressive" farmers, to assist  the Project to evaluate the var ious var ie-

t ies and l ines.

Usually this should be done by research and only after selection of the

most promising varieties and tested under farners' conditlons in the

various zones or accord. ing to al t i tude classes.

As a1I varieties were old introductions to Indonesia and the UPP-PK's

did not show interest to partj-cipate and no other land was available

excePt 2 ha at the Project compound, it was decided to establish repli-

cat ions of the tr ia l  ( f ieta I)  on farmers'  f ie lds.

Selection of these farmers went haphazacdly because of lack of extension

staff and timeras seedlings became somewhat overaged.

Information about the varieties was not very clear, lacking quantitative

data, especially the existlng varieties from Aceh Tengah.

To make matters worse, it appeared later that seed was'unpure and in some

cases mixed as we1l.

At nursery stage the Caturra Red variety appeared to be

oniry 15% of the Caturra Ye11ow were real dwarf types.

At a later stage it was discovered that the Bourbon was

The moment these varieties started bearingosone trees of

showed red berries as wel.

a tall, type and

not a Bourbon.

Caturra Yellow

It goes without saying that this kind of discoveries makes one suspicious

about the other varieties. The trial lost part of its value beca,rse of

uncertaintj-es about true sources and purlty. 0n the other hand the co1-

lection became an interesting fiel-d for training and determination of

varieties and denonstration- of the Single Sten pruning system capped

on 3 di f ferent heights.
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Farmers  l os t  i n te res t  because  f rom a l l  t he  va r i e t i es  no t  a  s i ng le  one

showed something specia l .

Howeve r  t he  t r i a l s  se rved  the i r  pu rpose .  T 'hey  wou ld  ncw  be  d i scon t i nued

6  ou t  o f  15  f i e l ds  can  be  used  fo r  f u tu re  t r a i n ing  to  ex tens ion  agencs .

rnformat ion about  the 19 var iet i -es is  summarized as fo l lows:

A11 3 lines are slor^i growers and are very susceptible to "hot and cold"

and strong wlnds, but after the 2nd year they show better performance

and pronising yields, when soilconditions and maintenance are optirnum.

The usDA 230762 is used in East Java (PTP xxvr) on large scale for re-

planting progranmes.

USDA 230762 . {

USDA 230765

USDA 230737

S 2BB or
f t ,  r  a ,

JemDer

S 795 and 1934

S 2BB

S 795 and 1934

or ig ln:  Eth iopian,  parent  nater ie l  not  know yet ;

ta l l  type;  green t ip ;  uncornplete ClR-res is tance;

good y ie ld potent ia l  expected;  no data yet  about

beansize (acc.  to  Jember good) and cupqual l ty .

origin:  Indian, interspecif ic hybrid,  a select ion from

S 26 =  C. l iber lca  x  C.arab ica  (na tura l  c ross) .

Ta11 type: bronze tip; quite sna1l dark leaves.

Uncourplete ClR-resistance. Introduced in Aceh Tengah

approx. 10 years ago'r

Select ions of S 2BB x Kent,  also from India, features as

S  2 B B .

goqd to high yields but high percentage of elephantbeans

(poly-embryq) and lower cupquality compared to 1oca1 ara-

bica's. On lower altitude more damage by Berryborer and

Stemborer.

expectations good to high yields and somewhat beLter bean-

and cupquality than S 2BB.

In general the 3 S-lines are fast growers and early producers with higher

yields than the 1ocal arabica's, but with high % of elephant beans whlch

results in "elephant €iars", "bits" and "hollows" after processing and

ni l l ing. This loss and i ts lovrer cupqual i ty (acc. to the Japanese standards)

make these f.ines absolutely unsuitable for further release anong the
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co f feeg rowers ,  espec ia l l y  on  marg ina l  l and  fo r  l oca l  a rab i c  (be1ow +  1200

roeters)around Lampahan and southern par t  of  Si l ih  Nara,  but  a lso on nevr

land on any a l t l tude above 1200 meter .  Examples are the areas Jagung ( t rans-

migrat lon pro ject ,  1500-16'00 m.)  and the nor thern area of  Bandar.  No quan-

t i ta t ive data however are avai lable about  number of  t rees a l ready p lanced

and where.

The same appl ies for  the Timt im var iety .

origln:  f rom Ti-mor Tinur,  most probably a, select ion of

a natural-  interspecif ic hybrid (C.arabica x C.canephora)

ta11 typel bronze t ip;  sone select ions show conplete

ClR-resistance; no data about yleld yeL but 1t is said

to yield good in Aceh Tengah; higher % of elephantbeans,

pea-berr ies and tr lage are expected, cupgual i ty less than

1oca1 arab ica 's .

The common and wellknown name is Hybrido de Tinor (HdT) and it is the

most inPortant progenitor used in ClR-resistance breeding in the coffee-

wor1d. Soue select ions have also a good resistance to Coffee Berry Dis-

ease (CBD) .

Through the Dlnas Perkebunan this variety nas also released in 1980 in

Aceh Tengah and became also qulte popular among growers

r tmt t_m or

"Arabust.a"

AB 3, AB 4 and

A B 7

Caturra Red and
- Yellow

These Abyssini-an lLnes were lntroduced in 1928 by prof.  p.J.s.  cramer ln

East Java and sone of lt found i.ts way to Aceh Tengah, where it was given

the name of "Ramhung". The variety is not very popular among growers tn

spite of moderate suscept ibi l - i ty to CLR. I t  is said that product ion decl i -

nes after 10 years and the size of the tree is too big, which decreases

the number of trees/ha.

or lgin:  Ethiopian, a pure arabica

tal l  type; broze t lp;  beansize good; cupqual i ty very

g o o d .

origin: Brazil, an arabica mutant from Bourbon;

dwarf type; green tip; very susceptible to CLR;

hlgh to very high yields expected; no data yet about

bean* and cupquality



_29_

This very at t ract ive looking and compact  var iety  wi th dark green leaves

is very suscept ib le to a l l  known races of  CLR and therefore not  to  be re-

commended as connerc ia l  var iety .  Moreover h igh y ie lds are expected and the

degree of overbearing and Die-back wil l be high as r'rell. The one with

yellow beans l-s confusing when the PDGM factory is tryi-ng to convince lhe

farmers to del iver  red cherr ies only '

Belawan Pasumah or ig in:  a C.arabica.  f rom Sumatra,  ,Pasumah

ta1l  type;  bronze t ip ;  moderate ly  ClR-suscept ib le;

y ie ld expected as 1ocal  arabica;  no data avai lable

yet about bean- and cuPqualitY'

The original name was Pasurnah and after planting in 1912 on Java it was

further selected and given the name of Belawan Pasumah. It became a

favourite varleEy anong Srowers in Java at that time' It l-s said (Craner

Review Ig57) to be clR-resistant but at that tine little was known about

t h e g r e a t v a r i a b i l i t y i n p a t h o g e n i c i t y , s o m o r e p r o b a b l y t h i s c u l L i v a r

is uncomplete resistant and only moderately CIR susceptible.

There night be a possibility that this cultivar found its way as well to

the Aceh Tengah area.

A1l_ other varleties with names such as Bergendal, Sidi

Typica LTA are considered arabica typica types (Coffee

blca; syn.var-tYPlca Craner)

Hardly any distinct differences are thusfar observed' They bear common

characteristics of being all highly susceptible to cLR' A11. are tall

types and have bronze tips and are probably original from Java'

The possibility exists that these varieties becarne more and more suscept-

ible because of new Races of Hv and increase of cLR outbreaks'

Problens identified

The najor local variety Bergendal has adapted itself to cl-imate and

soils and Is grown under shade during the past 50 years in Aceh Tengah'

r,ow yiel-ds are obtai-ned under tradiuional 1eve1s of inputs on altitudes

above 1200 meter a.s.1. Qual i ty has proved to be good.Lo excel lent '

Below the 1200 meter most loca1 arabica's have been replaced or,  in case

Kalang, Tator and

arabica t. var . alra-

of expansion of coffee areas , planted with the intersPeci-
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f l c  hyb r i ds  " Jember "  (S  2BB)  and  "T im t i r n "  (HdT)  because  o f  be t te r  and

ear l ler  product lon compared to the lobal  arabica 's  (Bergendal  and Ram-

bung ) ,  bo th  hav ing  a  ce r ta ln  deg ree  o f  C lR - res i s tance  and  the re fo re  no t

suf fer ing prenature leafdrop,  Overbear ing and Die-back.

However these two hybrids are not used (anyrnore) as conmercial

var iet ies in  other  cof fee arabica gronlng countr ies,  but  for  breeding

progranmes only. The inferior bean and low cupquality are the major l ini-

t ing factors for  commercia l  use.

f t  is  s t i l l  notunCerstoodwhy these 2 hybr ids have been re leased in

Aceh Tengah.

In the cof fee areas above 1200 meter  (approx.  70i (  of  the tota l  cof fee

area)  the sane t rend has been observed,  a l though less for  as far  as replace-

ment of old plantations is concerned. The hybrids are maj-nly used for

lnfi l l ing of dead or damaged trees only. But for expansion of coffee

areas main ly  the hvbr ids are preferred.

course farmers'  interest goes for quant i ty as qual i ty is not paid for

fa r .

It is sti11 a question how long it will take until all local arabica is

replaced in the future with hybrids such as Jenber and Tintim and others.

The Government policy is to increase production and quality, but the

ain should be changed into increase of production through intensifica-

tion and natural .preservation of quality

Quality can be inproved by proper processing and mill ingtechnigs, but fun-

damentally it all depends on the rlghtvariety grown by the smallholders.

To tack le th is  problem there are two opt ions '  I

1. to preserve the 1oca1 Bergendal through increase of productl-on

2. to find a better CtR-resistant variety or hybrid with bean- and

liquorquality as good as the loca1 arabica.

Option ]

To inprove the 1oca1 arabica in terms of production, we are facing the

major problern of CLR.

Any improvement through rehabilitation, replanting, fertil izer appli-

cat ion, regular weeding and'pruning and thb control  of  pest and other
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d i seases  a re  cons ide red  l ess  e f f ec t i ve  i f  no t  comb ined  w i th  t he  chemi -

ca l  con t ro l  o f  CLR.

Chernical  spraying to contro l  CLR is  possib le and pract ised af ter  pre-

l imenary research in  many other  cof fee growing countr j -es.  However i t  is

consldered not  appl icable yet  i -n  Aceh Tengah because of  the fo l lowing

reasons :

- Absence of an active and well staffed extension s-ervice to demonstrate

treatments, to explain the hazards and precaul ions and to control  appl i -

ca t ion .

- Unfavourable clirnatological conditions; preventi-ve spraying wlth )

copper based fungtcldes evely 4 weeks during rainy season means in

Aceh Tengah spraying nearly a1l year around!

- Most coffeeplants show the umbrella-shaped canopy, wi-th a very dense

foliage layer which makes spraying penetration and distribution im-

possible and thus less effectlve

- practical probl-ems in the field are the moderate and steep slopes and in

most cases the lack of \^rater for spraying (approx.400 Uha/appl ' )

- The high costs involved for equipmebt, chemicals and maintenance,

but especially for labour-

- Lack of discipline and care of farmers because coffeegrowlng in Aceh

Tengah is stitl very extensive with ninimum inputs'

FurLhermore one should always bear

be carried out accordi-ng to a very

r ight dosis.  f f  not,  rust infect ion

spraylng at a1l.

in mind that chemical control should

str ict .  spraying schedule with the

will be even hlgher than without

Another alternative could be granular soil application with systernic

fungicides combined or not with systemic insect ic ides'

The advantages are convincing enoughl safer for huraans, lesS negative

effects for the neal envilo ment, easy and cheap applicatlon (once or

twice a year should be sufficient) without expensive equiprnent and no

water is needed

Bayer in Jakarta has been contacted several times but the product is

sti1l not registered in Indonesia and samples even for research are not

avai lable yet.



- 3 2 -

Opt lon  2

As far  as improved p lantmater ia l  is  concerned one should real ise and

understand the complexi ty  of  CLR breeding,  because of  the great  var labi -

l i ty  in  paLhogenic i ty  of  Heur i le ia Vastat r ix .

Af ter  d isastrous ef fects in  South East  Asia f rorn 1867 onwards,  concern

about  the potent ia l  threat  of  CLR to arabica cof fee in  the rest  of  the

wor ld  l ed  t o  t he  es tab l i sh rnenL  o f  a  Co f fee  Rus t  Reseg rch  Cen t re  (C . I .F .C . )

at  Oeiras,  Por tugal ,  in  1955.  From there research on cof fee rust  could

be carried out under international cooperation lrithout the danger of

introducing new races of the pathogen into coffee produeing countries.

32 Physio logical  races have been ident i f ied sofar*  and a hybr id izat lon

programme was started in close cooperation with research stations in

many cof fee arabica growing countr ies-

Putting i-t in a nutshell the hybridization programme consists uralnly

of crosses betweenHybrido de Timor genotypesf*with their extraordinary

characteristics of complete resistance to all known races, and another

parent, the Arabica cultivar Caturra, a mutant of the Bourbon type'

known for its good productivity potential and its comPact size, but

highly susceptible to CLR. The derived cultivar is called CATIMOR.

Well-screened and selected Catimor progenies of next generations were

used again as progeni tors in  var lous back-crosses wl th 'wel lknown high-

yielding, good quality arablca varieties frono several coffeegrowing

countrles l ike Catdai, Caturra and Mundo Nuvo from Brazil, San Bernan-

do from Colombia and Sl-1ines and Bourbon from East Africa.

In 1987 the LTA Agronony Section started international correspondenee

with various research Institutes and Projects after a short consultancy

mission from Dr. Ir. Soenaryo, the Director of Uhe Research Institute

for Estate Crops, Jember, East Java and Mr. op de Laak, Coffee Advlsor

to the Highland Coffee Research and Development Centre Chiang Mai,

Thai land ( l -8 May,  1987).

With the kind assistance of InsLitutes and Stations from Portugal,

Thailand, Australla, Brazj.i-, Papua New Guinea, India and (Kenya) the

project was able to start a progranme with sorne advanced plantmaterial,

In Indonesia up to 11 races of HV are idenf, i f ied by the CIFC' Portugal.
so far .

CIFC - 832/L and CIFC - 1343/269.
**
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i n  o rde r  t o  be  ab l -e  t o  conpa re  l oca l  a rab i ca ' s ,

ex i s t J -ng  hyb r i ds ,  pu re  Ca t i uo rs  and  back -c rossed  Ca t j -mors .

For  future p lanning even back-crosses of  advanced generat ions of

complete res is tant  Cat j -mors wi th the local  Bergendal  wi l l  be possib le.

For  the future in tensl f icat ion progranine in  Aceh Tengah the der ived

conpact  cu l t ivars of fer  the fo l lowing advantages besides the complete

CLR-resis tance:

Harvest ing operat ions and phytosani tary t reatments are easier  to

carry out  aad are therefore more economic.

High plant denslty can be used with dwarf type, resulting in higher

yields per unit area. (The dwarf type produces as much or even more

than ta11 types)

-  I t  is  a lso dxpected that  n i t rogen fer t i l izer  response wi l l  be h igher .

The fact that these new'cultivars ar.e going to be very popular among

farmers is already denonstrated in South Silih Nara. (see next chapter)

;
The 1oca1 dwarf type variety "Jaluk" or "Kopi Ateng"

During a field visit in the southern area of the Kecamatan Silih Nara

in March 1988, the attention was drawn by a coffee farner who wanted

to show a particular dwarf type tree in the middle of his Timtim coffee-

plantat ion. I t  appeared indeed to be a conpact Caturra- l ike tree but

surprisingly with no signs of CLR.

About B years ago, the owner received abatchof "Timtim" seed through

the Dinas Perkebunan. The seed couling from Timor Timur, so it was pre-

sumed the cul t ivar had. to be Hybrido de Timor or a select ion of i t .

Because of i ts extraordinary characler ist ics seed of the single dwarf

type was collected by the farmer and about 100 seedli-ngs raised and

lateron planted in anoLher f ie1d. Product ion of these, now approx.

5-year old, F-2 trees -was that promising that the attention of neigh-

bouring farmers was d.rawn to it and the owner started. selLing seed

for extreurely high pr ices.

*
Ateng - dwarf
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According to the Head of  the UPP-PK Angkup,  farmers in  th is  area

( a r o u n d . 1 0 0 0  m e t e r  a . s . l . )  s t a r t e d  a b o u t  I 0  y e a r s  a g o  t o  i n f i l l  a n d

rep lace  l oca l  a rab i ca ' s  w i t h  S  288  and  HdT  va r i e t i es .  The  pas t  2  yea rs

however,  more and more farmers prefer  the "Ateng" cof fee.  He est lmated

that more L];1an 40il of the arabica is now replaced by the 3 hybrids-

The main reason was that  arabica 's  showed heavy premature defo l ia t ion

and Die-back,  which is  undoubtedly caused by CLR on th is  a l t i tude.

Rust outbreaks cause serious damage and even the Robusta coffee shows heavy

rus t i n fec t i on .  :

Sanples of the "Jaluk" coffee were col lected by the Agronomy Sect lon

of LTA, cherr ies properly processed for,  cupqual i ty were sent to Swit-  
*r(

zer land (see Annex ) and parchnent as seedmater ial  sent Eo the C'I 'F 'C'

at oeiras, Port-ugal for determination of physiologic group of cLR-

resistance and part of the parchment for own experimentations'

Sarnples or uredo sPores of a few Jaluk tlees showing susceptibility to

rust were collected and later sent to Portugal as wel1. Unfortunately

When-received, the rust was afready r, Ihi te '  and- ' is therefone probabl}  useless

for deternnination of the physiologic group of ClR-resistance'

New samples have to be collected and sent again'

Information was requested from the C.I .F.C.,  Portugal about possi-

bi l i t ies of or igin of the Jaluk coffee.

The first liquoring test and analyses

are posit ive

of Jaluk coffee from Switzerland

Infornat ion from rhe c.I .F.c. ,  Portugal-  is the fol lowing

Most probably the "Jaluk" coffee is a derivative of the CIFC HW 26;

Caturra Vermelho x Hd.T, introduced in East Ti-mor in the late I960's,

when a programme of coffee improvement $ras going on in that fgrmer :

Portuguese terr i tony.

As the Jaluk cof.fee mcther tree already presents greeR tips, it means

that it. is already a second. genefation or a more advanced generation

of Catinor. The 7-ow Z of bronze tips fron the derivative F2 from the

mother Jaluk tree (.for the time being referred to as f-l) is explained

because the tree w-as not selfed and some of these plants resulted from

tr*
C.I.F.C. = Centro de . Invest igacao dos Ferrugens do cafeeiro -

Coffee Rust Research Centre
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c r o s s e s  w i t h  a l i e n  p o l l e n  f r o m  t h e  b r o n z e  t i p p e d  H d T  ( T i m t i m )  t r e e s

a round .

I t  was  p roposed  to  se l f  t he  mo the r  t r ee  and  ana l yse  i t s  p rogeny ,  p lan t

by  p lan t ,  r ega rd ing  the  fo l l ow ing  pa rame te rs :  s i ze '  y i e l d ,  v i gou r ,

% enp ty  f r u i t s ,  7 "  pea :  -be r r i es ,  . beans i ze  (g rad ing ) ,  l i quo r  qua l i - t y  and

disease inc i -dence.

In the meantime the news of the "Ateng" or "Jaluk" coffee is spreading

l ike f i re and farners are very keen to obtain thi i  var iety.

I t  is regrettable that this is happening whi le the LTid Project just

started i ts programme to col lect other mole promising CLR-resistant

dwarf types to screen and select in order to provj-de nother plants and

their  progenies to be,studied further in f ie ldplots of di f ferent coffee-

zones, or for use of seedproduct j .on and distr ibut ion-

The spread of the Jaluk coffee goes without any control  and natural ly

cannot be stopped.

No selection and screening takes place and in farmers fields a certain

number of plants are attacked. by CLR, adding more problems to the al-

ready serious situation of CLR in Aceh Tengah es it nay lead to a rapid

development of new races.

In case the Jaluk coffee becoues less wanted or farmers becorse disappoint-

ed again by some reason, the future ClR-resistant dwarf coffee to be re-

leased by the future Research Stat ion wi l l  be received with scept ic ism

and d is t rus t .

To tackle this problem the folowing is recomnended:

It rnust'first be mad.e very clear that the LTA/Agro-research section is

not reconmending this Jaluk coffee as a future cultivar to replace the

ex is t ing  co f fee  var ie t ies .

No basic data are available about the exact origin and generation, about

physiological  group of rust races, product iv i ty and product ion l i fef , iure,

about incidence of other diseases than CLR and pests, about bean- and

l iquor qual i ty.

The LTA/Agro-research section should put all efforts in obtaining the

data about origin and generation. A visit to East Tinor seems to be

necessary as correspondence fai led. Reports about the tr ia ls in East

Tirnor nust be avai lable, ei thel  f rom Timor or from the CIFC, Oeiras,
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Surveys should cont inue in the f ie ld,  s tar t ing f rom the centre desa Jaluk

where several  F2 gardens produce seedmater ia l  for  expansion.  From al l

pa rame te rs  t he  deg ree  o f  CLR in fec t i on  i s  t he  mos t  impor tan t .

The Dinas Perkebunan could take the following actions:

Exist ing Jaluk gardens:  Convince farners to replacb a l l  a t tacked.  cof fee

plants by rust as wel. as the tal1 Lypes and the ones wj-th bronze-tips.

Find a way how to compensate farmers i f  necessary.

Exist ing farrner nurseries: With the assistance of the Project start  selec-

tion and heavy screening. Here too a compensation arrangement might create

goodwill among the farners.

Seedgardens: Mother trees should be selected and protected against theft .

seed from these trees shourd onry be used. for seed.li-ng production.

Future nurseries should be set up by the Dinas Perkebunan only. Technical

backstopping should be suppl-ied by the LTA/Agro-research section.

The above mentioned recommendations should be

the Authorit ies and Agricultural Services at

to involve the Jeuber Research Station and/or

bunan.

discussed thoroughly with

TK.I-1evel.  I t  is up tb them

Headquarters of Dinas Perke-
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EXPECTED YEAR OF FIRST ISSUE OF CATIMOR LINES

The most  advanced generat ion ( f7)  of  the Cat imor l ines are those f rom

Queensland.  This mater ia l  does not  requi re fur ther  select ion for  uni -

formi ty  in  res is tance to CLR, compact  growth and v igour-

Yie lds are expected to be much h igher  than the tocat  iarabicas and even

the other  hybr ids in  th is  area.

Beansize and l iquor  qual i ty  are a lso expected to be good ( resul ts  of

research e lsewhere and indicat ion of  Ja luk cof fee) .

4 L ines are p lanted in  F ie ld VI f I  ln  October 19BB and I  l ine wi l l  be

p lan ted  i n  Oc tobe r  1989 .

In 1991 the f i rs t  amount  of  seed mater ia l  can be expected provided the

l ines fu l f i l  the needed requi rements.

I f  f rorn the total  number of 10.000 trees 5.000 mothertrees are selected

and each produces about half  a ki lo of seed (=I.000 seeds) and counted

with a nortal i ty/select ionrate of 25%, 3.750.000 seedl ings can be dis-

tr ibuted Ln L992.

This is about enough for approx. i .OOO ha or 16.000 rantai-  i f  c losely

planted, which means that about each household could plant/replant

1 rantai .

This rrould nean that 100 nurseries should be set up of each 50.000 seed-

l ingcapacity,  l ike the exist ing nursery on the Project compound.

Of course above figures are iadicative but they give an idea about the

impact of work and preparat ions to be made. For exanple 10.000 tons of

topsoi l  is to be col lected and prepared to f i l l  the 5.000.000 polybags.

ft is therefore of utmost importance that enough personnel is going to

be trained in Nursery Management during the season l9B9-I990.

From the other selections of the 4th and 5uh generation eventual seed-

supply cannot be expected before 1995.

The mater ial  f rom Kenya is of special  interest as j - i .s or igin is of

Hibr ido de Tinor 1343 with the addit ional resistance against Coffee

Berry Disease. Although CBD is no problem in Aceh Tengah it is safe to

have that l ine in stock.
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Cof fee  nu rse r i es

commerciar lygr ,ov*rcul t ivars are propagated by seed as fas as c.arabica

is  concerned because they are predominant ly  se l f *pol l inated and homo-

gY8ous .  Co f fea  canepho r  ( robus ta ) ,  C .exce l " "  
"nd  

C . l i be r i ca  a re  l a rge l y

sel fs ter l le  and seed of  these species are therefore erosspol l inated

and the progeny very var iable.

To j-ncrease product ion and i-mprove qual i ty of coffe arabica the f i rst

steps to be taken are i

choice of cul t ivar

seed supply

nursery Banagenent.

l .  Choice of  cu l t ivar

This is Lhe task of research and policy makers

2. Seed supply

Ideally seed should be certified by an official body which takes care

of seed product ion, t reat.rnent,  select ion, storage, distr ibut ion and

control

In the past the coffee growers in Aceh Tengah used sponterleous seedlings

which germinated under the coffe trees from scattered cherries. These

seedlings were uprooted, trimmed and then transplanted in the fields.

The sudden shocks retarded growth of fhese unselecLed and wild growing

seedlings and sometimes provoked poor performance during the whole pro-

duct ion period or l i fet ime of the trees.

The Dinas Perkebunan j"ntroduced nursery technics with seed supplied

from somewhere in East Java, using cultivars such as "Jember" and

rlrnErm

The Agronorny section of LTA started to look for mothertrees of the

loca1 Bergendal-type after discovering the problerns around the newly

introduced above mentioned hybdrids. From the local arabi.cas.Bergendal

is the most favorite among growers, with good bean- and liquor quali-

'I

)

J .
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t ies and therefore chosen by LTA as the commercia l  var i -ety  for  the

t i ne  be ing .

Ef for ts  were made to select  mother t rees at  farmers '  f ie lds.  The owr iers

assis ted dur ing select ion indicat ing t rees which had proved to be

capable of  producing good average y ie lds.  Uncerta int ies about  per for-

rnance of course rernain as basic information j-s coming from the growers

on1y.

In the meantj-me improved plantmaterial has been planted in the Fields

VI f I  and IX ( tota l  B ha)  in  such amounts that  eventual  seed product ion

of  the future l i -nes is  secured.

3. Nursery management

The nursery technics introduced by the Dinas Perkebunan through the

UPP-PK programne are Eore or less followed by the private sector. Some

using the bare-root system, other the container- grovm seedling systenl.

In most cases both systems l-eave much to be desired and it is regret-

table that the Dinas Perkebunan ceased seedling production after the

f i rst  in i t iat lves.

The LTA Project's nursery was set-up in 1984. The systen chosen at that

time was for overhead shade of container grown seedlings raised in seed-

beds. Detailed infornation can be found in the Technical Advisory Manual

Reconmendations on Improved Coffee arabica Nursery Management in Aceh

Tengah.

The system carr be summarized as follows :

Pulping of selected cherr ies by hand, lst  fermentat ion, washing, 2nd

fernentation, drying under shade and final selection

Sowing on raised seedbeds containing treated soilmix, covering seeds

with 1 cm of soil and a thin layer of ruulch. Seedbeds are pl-aced

East-West direction and are provided with overhead shade and roof,ing

to control vrater suppl-y. As soon as seedlings start to emerge the

nulch and roofing are removed.
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- Fir l ing the polybags with pott ing-mix of ropsoi l ,  compost,  fert i -

l-izer and chemicals to prevent nenatodes and fungus development; the

bags to be ptrac,edunder the overhead shade of the nursery.

-  Transplant ing seedl ings ar natch-point or butterf ly stage by pr ickini

out and planting i-nto rhe polybags. Again selection takes p1ace.

- Maintenance; water ing, weeding, fert i l izer appl icat ion, prevent ive

and curative pest & disease control, sun-hardening and rogueing.

This "bal lp1ant ing" or container=grown seedl ing system is preferred to

the bare-root system where seeds are sown direct in permanent beds and

uprooted when transplanted

The main advantages of raising coffee seedlings with the "ballplanting"

system are :

- quick establishment of the seedlings after transpl-anting without any

set-back as rootsystem is not disturbed or exposed;

- no rotation of the nursery site j-s needed since fresh potting-mix has

to be prepat'ed at the start of each nursery canpaign and thus frequent

re-use of the sane soi1, which nay aggrevate d.iseases, i_s avoided;

- after purchase the coffee growers can defer transplanting until

weather condi-tions are favourable;

- less land is needed (approx. I if compared to the bare-root systern);

- efficient raaintenance activities such as watering, weed.iag, fertiLizer

use, control  of  pests & diseases and select ion.

A main disadvantage is transport of the 2 kg heavy bulky polybags. rt
is said that the bare-root system is eheaper but if one considers ihe

larger area need.ed and the high prices of land in Aceh Tengah, with

the problems of rotation and the heavy losses of seedlings after trans-
planting, the price might be even higher

Cost calculation for the commercial seedlings and routine maintenance

have been sonewhat hampered as seedlings of improved plant naterial

were raised all year around in the same nursery.
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This problem has been solved by adding another low-cost and sinple

nursery in  19BB- Besides tha! . ,  the construct ion serves as sarople for  the

future nurser ies,  th is  sect ion fac i l i ta tes the screening an6 select ion

procedures of  rh is  i rnproved prantmater ia l  considerablv.

The experiences gained from the past 3 seasons and various experiments

are being assimilated in the Technical Advisorv Manual.

Basic j.rnprovements are :

-  Period and t iuing of sowing.

- Eff ic ient use of avai lable topsoi l  on si te for the fut .ure nurseries.

- Simple and strong construction systeus for both pre-nursery seedbed.s

and nursery overhead shade.

- Use of shade segments which caa be removed for sun-hardening of, seed.-

lings and for off-season storage and maintenance

- Soil treatment to prevent outbreaks and spread of nematodes ana soit

borne diseases.

- Efficient sowing and transplanting systems. 
*

- Preparation of soil-mix using compost fron coffeepulp and removal of
"oxalis"-bu1bs, the most persista.nt weed in Aceh Tengah.

- Efficient use and application of Nitrogen-fertil izer combined with

watering

- Preventive pest & disease control conbined with foliar fertil izer

appl icat ions.

A hand-out for farmers about 1-and preparation, transplanting and after-

care was prepared and will be translated into Bahasa rndonesia.
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I ^ l i t h  t h e  p r o s p e c t  o f  e v e n t u a L  n e w  c o m m e r c i a l

f u t u r e  (  s e e  E x p e c t e d  y e a r  o f  f i r s t  i s s u e  o f

t he  fo l l ow ing  i s  recommended :

v a r i e t i e s  i n  t h e  n e a r

C L R - r e s i s t a n t  d w a r f  t y p e s )

-  S t a r t  a s  s o o n  a s  p o s s i b l e  w i t h  p l a n n i n g  c o n c e r n i n g  :

*  n u m b e r  o f  n u r s e r i e s ,  t h e i r  c a p a c i t i e s  a n d  l o c a t i o n .

x  f unds  and  manpower  needed .

*  o r g a n i s a t  i o n  a n d  d i s t r  i b u t  i o n .

*  i nvo l vemen t  and  respons ib i l i t i es  o f  pa r t i es  i nvo l ved

The  cen t ra l  o r  nuc leus  nu rse ry  shou ld  be  s i t ua ted  i n  t he  Kecamatan

Bandar  w i t h  40% o f  co f f ee  o f  t he  t o ta l  a rea  i n  Aceh  Tengah , .

F rom th i s  cen t re ,  supe rv i s i on  and  coo rd inac ion . , shou ld  be ,  oh ru :6ed  . . ou t  -

P r e - n u r s e r y  a c t i v i t i e s  f o r  a l l  s a t e l i t e -  n u r s e r i e s  c o u l d  b e i m p l e m e n -

c e d  f r o m  t h i s  n u c l e u s  n u r s e r y  t o  f a c i l i t a t e  s u p e r v i s i o n , ' m a n a g e m e n t

a n d  c o n t r o l .

A  l a rge  number  o f  t tHeads "  f o r  t he  sa te l i t e  nu rse r i es  shou ld .  be  t ra ined

on  che  j ob  on  the  LTA-nu rse ry  i n  Pondok  Ga jah  du r i ng  che  season  l 99O/  199

As  soon  as  t he  nu rse r i es  a re  c rea ted  and  func t i on ing  w i th  a  con t i nuous

suppl .y  of  seed 
. f rom 

the Research deparLment  i t  should be made c lear

to  a l I  pa r t i es  i nvo l ved  i n  co f f ee  p roduc t i on  t ha t  i r i n t roduc t i on  o f

co f f ee  seed  f rom own  supp l y  o r  f r om e l sewhere  by  i nd i v i dua l s ,  has  to

b e  s t r i c c l y  f o r b i d d e n .

The  on l y  i ns t i t u te  t o  i n t roduce  o r  t o  t es t  new  co f fee  l i nes  i s  t he  f u tu re

Co f fee  A rab i ca  Resea rch  S ta t i on  ,  Aceh  Tengah .
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Shade,  windbreaks and covercrops

General  s i tuat i -on

In Aceh Tengah Laratoro (Leucaena leucocephala) is predominantly used

provide permaaent  shade for  cof fee.

Other species, most ly frui t t rees are used as wel l -  as

some cases the Lantoro is replaced with ci t rustrees.

In young coffee gardens, where Lamtoro is st i1l  too

sufficient shade, banana trees are planted although

t ion of intercropping rather than shading.

mix cropping. fn

small to provide

this is more a ques-

Other t rees used for  mix cropping are :  jackf ru i t ,  avocado,  guave,  water-

apple (p lumrose) and some c innamon.

AJ-l these non-leguminous trees are expected to compete seriously with

the coffee for available nutrients and the shade provided is often too

dense or too irregular

From the abovementioned. trees only the citrus has a real economic value.

The clroice for the future : shaded or unshaded coffee?

In general coffee grows well without. shade, under soue conditions. It de-

mands great care and high inputs by the farmers, both not common in Aceh

Tengah where coffee is grown extensively with a minimum of inputs

The benefits of coffee shade are given in the following summary :

- extends the productive life of the coffee tree

- gives a good protection against the strong winds in Aceh Tengah

- gives an extra supply of nutrients

- reduces the risk of over-bearing and die-back

- gives a more even annual cropping

- proVides a favourable micro-climate
.-

-  rootsystem of the shadetrees may assist  in soi lprotect ion on slopes
(landsl ides )



- 4 4 -

For these reasons the pract ice of  l ight  shade should be reta ined for

the t ime being unt i l  the at t i tudes of  the cof fee farmers towards modern

cof fee cul t ivat ion are gradual ly  changed.

The ideal shade cree

rn Aceh Tengah the choice of ramtoro has probably been on basis of ex-

perience and observat ion or just copied from East-Java, where quite some

research has been done before it became the recomnended tree.

The Lamtoro tree served its purpose in Aceh Tengah until the ouEbreak

of  Jumping  l i ce  (Heteropsy t la  sp . )  in  1986.  Th is  pes t  de fo l ia res  rhe  r ree

completely,  several  t imes a year for long periods.

One of the qualities of Lamtoro is the great rejuvenative power and heal-

thy trees survived the attacks sofar. Trees which are dying or dead by

now, were most probably already suffering fron a root dj_sease.

The Agronomy Section, alarned by the continuous spreading pest, prepared

a programne to combat the Junping lice (see chapter Pest & diseases: ,
and save the coffee treefrom overbearing, die-back and permanent ex-

haust ion.

Replacemeat of dead Lamtoro trees was part of the progranme.

of speci-es to replace the Lantoro with had to be nade.

Recommendations from elsewhere are worthless as conditions in

differ too much. However time for research is liurited as the

quires a quick answer.

The choice

Aceh Tengah

problem re-

The Agronomy Section forLunately already started to collect various spe-

cies of permanent shade trees, windbreaks, temporary shade trees and le-

guninous covercrops in 1985, with the mai-n object ive to create a col lec-

tion for training purposes on1y.

Difficulties were experienced to obtain proper seed and because 1and. was

not available, the collection remained sma1l.

rhe avail"o'" 
:T:::: ::'il::*:::,T::::::,::"""::":":il::::::"'
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F-l Ff (,Qual i t ies

Long l i fe )  25 years

No brittle wood

Spreading habit after training

Providing even shade

No hostplants (soi lborne dis-
eases )

No leaf attack by pests

Low nutrient competition

Fairly rapid grower

Good quality firewood producer

Easyness of propagation
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1. Very poor performance: poor germinat ion, high nortal i ty.

2- No experience yet withtraining-; if untrained bushy appearance.

3- After topping side branches grow upwards and crown becoues dense.

4. No even shade because of big clusters of pods.

5- sone problems with black aphidsrwhich may attack young coffee l-eaves.
6. Once a year defoliated by catterpillars but recovers quickly.

7. Because of big shape root competi- t ion ls expected for cJ-oseby coffee trees.
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Some concluding reurarks

Lamtoro and Lamtoro Gung are scor ing h igh but  the l imi t ing factor  is

the h igh suscept ib i l i ty  to  Jumping 1 ice.  f f  the Pestcontro l  is  not

tack led on a regional  level  according to the proposed integrated sys-

tem of  the Agionomy Sect ion and,no b io logical  balance occurs in  the

near future between the Jumping l ice and. its predators (this balance

is not  expected because of  the d i f ference in nul t ip l icat ion rate of

pest  and predator) ,  the t ree is  bound to d isappear.

Resistant or tolerant varj.eties are being acquired for but may take

some t ime to obta in,  propagate and test  in  the f ie ld-

Gl i r ic id ia is  considered as one of  the best  a l ternat ives.  The l imi t ing

factors are st i11 the inc idence of  leaf  sucking b lack aphids '  some

seasonal 1eaffa1l. Furthermore it provides a less quality f irewood

compared with Lamtoro, which is important for farmers-

But because of easiness of propagation by means of cuttiags and fair-

1y rapid growth, it was recommended as replaceuent for dead Lamtoro

s ince  f9BB.

3. Albizia night be a suitable species, but the lirniting factors are wind

damage and unwillingness of farmers to plant thern because of labour

intensity to thin and prune the tree

Kaliandra, considered sofar as second best; but the tree is recently

introduced so qualities; are stil l uncertain.

Acacia is unsuitable because of the limitl-ng factors of uneven shade,

high pruning costs and competiti.on for nutrients. However it is very

suit,able as wind^break if topped regularly.

6. Erythrina, thornless type, unsuitable because of heavy attack of

leaffeeding weevils and bacl quality firewood.

Casuarina night be a solution, but its habits are not known under the

local conditions. The tree is used in FNG by smallholders. Seed sent

last year never reached its destination. The available seedlings at

the moment come from Brastagi and are used. as windbreak in Field IX.

,

4 .

5 .

7 .
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Windbreaks

Besides the above ment ioned species another  t r ia l  in  F ie ld I  is  in  pro-

gress.  Here a double row of  temporary windbreak Crota lar ia  wi th a perma-

nent row of Cinnanon was planted 3 years ago. The CroEalaria row, which

provides only protection, was removed after the Cinnamon row reached a

height  of  approx.  3 meters.  . :

The Cinnamon was planted every one meter and reaches now a height of

3 G 4 i leter. It is planned to cap every alternating tree after 4 G 5

years to thin the windbreak and to obtain some extra income frorn the

bark.  The capped t rees are a l lowed to shoot  and'one "head" wi l l  be se-

lected for  a second cvcle.

0ther  species of  economic value to use as windbreak might  be c i t rus"

avocado and jackfruit.

If in the near future more dwarftype coffee will be used for replanting,

combined with irnproved practices, shade trees are not needed anymore,

but windbreaks become a must.

With the longterm objective of cropdiversification, a stri-pcropping sys-

tem - plant ing in al ternate rowsicoffee, f rui t t rees or other species of

economic value and annual cash- and foodcrops - will be an interesting

poss ib i l i t y .

Temporary shade

The fo1lowing species have been tested : Tephrosia, Crotalaria, Pigeon-

pea and Cacia of trhich Tephrosia was far the best.

Its qualities are :quick germinator, quick growth, easy pruning, high

quant i t ies of green manure, good spreading habit ,  l i t t le pest and diseases,

good indicator of marginal soils and high producti-on of good quality seed.

It has some probleurs of nematodes but spread can be avoided through

pocketplanting in the middle of 4 coffee trees.

The $,gronomy Section is selling seed and the specie is now conmonly

knows among farmers, but unfortunately it is sti11 used on a smal1 scale

as farmers prefer to intercrop between the rows of young coffee.

Pigeon-pea could have some economic value but there is no narket for the

product yet because of unacquaintancy. Besides it suffers from pod boor-

ers and shade provision is declining after the 2nd year.
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So i l  cove rs

rn 1986 a total  of  t3 speci-es have been tested on a smal l  sca1e. From

al l  species only one, the Desurodium intortulo cv. Greenleaf,  gave ent ire

sat isfact i -on in terms of capabi l i ty to suppress other weeds.

rt produces high amounts of organi-e matter and it -tolerales regular

slashing. For the future soi lconservat ion nethods, i t  wi l l  be of high

value.

One disadvantage is the high price of seed.

supply on a large scale have been disrupted

by the pro ject  factory for  the expansion of

Another smal1 field was used instead and it

cessing was extremely d i f f icu l t  because of

and the very smal1 size of the seeds.

To decrease labourcosts the use of seni-processed seed will be more prac-

ticaI. in the future.

Trials on Field VIII and IX

On Field VIII and IX where the collection of CLR dwarftypes have been

planted, trials are being seL-up to test this variety unshaded and

shaded with al kinds of tenporary and permanent species. Different'spe-

cies for windbreaks are planted as we1l.

rt is expected" however that the dwarfLypes, if released, should be

planted with tenporary shade only during the first 2 years. The dual

Purpose of this temporary shade is to suppress early flowering and to sup-

p1y green manure, but more important to protect the young coffee

plants agai-nst the strong dry l,rinds. The systen should also b'e combined.

with earl-y estabJ.i.shment of windbreaks.

Efforts to start  own seed-

as the field had to be used

dry ing  tab les .

was observed that seed pro-

the st ickyness of the pods
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W l n d  b r e a k s  o n  s h e l L e r  b e l L s .

The Lamloro  as  shade t ree  prov ides  pro tecL ion  aga lns t  sLrong w lnds .
lne  oegree o f '  p ro tecL ion  h fwever  i -s  no t  known ye t ,  Cof fee  f ie lds  nex t  to  an
open area  a t  Lhe w indward  s ide  w i l l  su f fe r  more  f rom wind  damage,  spec la t l y
the  f i rs t  rows c f l  co f fee  t rees .

A c fose  p lan ted  noa c f  t rees  w i l l  decrease damage.  I f  co f fee  w i thout  shade
is  cons idered (e .g .  t r ia l -s  in  f ie ld  V I I I  +  IX)  t ,he  fo l low j -ng  ,C i recL ions

s h o u l d  b e  k e p t  i n  m i n d .

-  The e f fec t  c f  the  w ind  break  depends on  i

b e h l n d  t h i s  b a n r i e r .

-  For  be l - t . s  w i th  a  he igh t  h  o f  approx .  10rn ,

Lhan 20% can be obtaineC up to heights of

1 5  h .

-  H igh=r  be l ts  have re la t , i ve ly  less  e f fec t .
-  A porous belt  or screen has much mcre effect Lhan a dense one. The best

effect is obtained with a bel- t  of  medium densiLy and a dynamic pcrosiLy

of about 40 - 50%.

- A second belt ,  glves less protect, ion than the f i rst ,  ncst windward one.
- Openings in the belt  give r ise to hlgher wind speeds (wind Lurned effect, !  )

ts height and on t ,he distance

a ve loc i ty  reduc t lon  o f  mcre

95 h .  and up  tc  a  d is tance o f



Fer t i l - i ze r  app l i ca t i on

In Aceh Tengah fer t i l izer  appl icat ion was not  a common pract ice unt i l

the Dinas Perkebunan and the PRPTE-project  s tar ted in  resp.  L976 and

1979/80 wi th the in t roduct ion of  a rehabi l i ta t ion package,  inc luding

fer t i l izer  appl icat ion.  Recommendat ions g iven were based on a l l  k ind

of  suggest ions f rom the BPP in Jember,  Pusr i  and Dinas Perkebunan and

were appl ied in  the f ie ld

The criteria of the recommended quantit ies of ferti lLzer are not known,

but  are probably far  too h igh for  shaded cof fee i f  product ion increase

is the object ive.  The basic  ru les and understanding of  fer t i l izer  appl i -

cat ion for  cof fee arabica mieht  have been over looked.

Tn general it can be stated. that fertlLj:zer application to shad.ed cof-

fee has l i t t le  response.  Much h igher  responses are obta ined f rom fer t i -

I izer  appl icat ion to unshaded cof fee.

The relation between increase of l ight intensity and flower init iation

and the successive increase of crop which then needs supplementary nu-

trients night not be clearly understood.

In IgBl a soil ferti l i ty gppraisal for preliminary ferti l izer reconrnen-

dation in the srnallholderi coffee area'in Aceh Tengah.was made by Mr.

R.A. Leyder. The quantit ies recommended are much lower and it was cal-

culated (Schuil ing 1982) by means of aneconomical analyses that these

quantit ies are l ikely to be highly cost efficient. However it was stated

that application should be practiced in conjunction with various j-m-

proved cul t ivat ion Beasures.

So it is sti l l  not known whether it wil l be the ferti l izer applicatioa or

for example the pruning or both which wil l determine the increase in pro-

duction. As stated. before, everything is based without basic and quanti.ta-

tive data from trials applied in the coffee area of Aceh Tengah.

LTA Agronomy Section however has used the recommendations by Leyder as

a guideline for the time being.

It is al-so believed that all reconmendations were calculated or estimated

with an under-estimation of the ClR-problem in Aceh Tengah.

The author 's opinion is that fert i l izer appl icat ions, whatever dose this



may be, are a necessity for sustainabi l icy of product ion rather than to

increase product ion as far as the rust suscept ible local arabj.ca is con-

cerned. A subsLant ial  increase in product ion can only be bxpected i f  CLR-

control is included in the package of inproved technology.

Therefore the ambit ious plans during the ini t ia l  per iod of the Project

to starL all kiad of fertil izer trials have been postponed until the

ClR-problem is solved.

0n1y one fertil izer trial has been established on the project compound

with a rust resistant var iety,  usDA 230762, on Field rr .  Later.on the

information appeared to be incomplete as the var iety was only part ial

resistant and rust symptoms were discovered. in the f ie ld.

The variety, though looks promising enough'and val-uable data can be ex-

pected. Being a long term -experiment, rro concluslon can be drawn sofar for

as far as production is concerned

The treatmenLs are according to the design of Leyder. Soil samples were

taken and analysed by the Research Institute of Jember.

Regular sanpling of leaves for foliar analysi-s are planned before and

after first harvest data will be collected..

0n Field VIII'and IX, where the rust-resistant dwarf types are planted,

various fertil izer trials are being initiated
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Rehab i l i t a t i on  and  g row ing

The cause of  unbrel la-shaped t rees

In the cof fee area of  Aceh Tengah the s ingle-stem pruning system is

pract iced f rom ear ly  days for  arabica as wel  as robusta cof fee.

The young trees are allowed to grow until they are loPPed (capped)

a t  a  des i red  he igh t  (be tween  1 .40 -1 .70  me te r ) .  Th i s  momen t  o f  capp i -ng

is reached" after approx. 3 years and d.uring this period no maintenance

pruning is  carr ied out .

Af ter  capping,  the height  is  mainta ined by desucker ing ( removal  of

ver t ica l -  or  or thotropic  shoots)  but  no fur ther  pruning is  pract iced.

The top two pairs of primary branches produce much more vigorous. growth

than the lower pairs. When the top pair is not thinned regularly a very

dense canopy wil l be forned. The lower branches, already weakened as

growth is unevenly distributed, become over-shaded and finally die back.

Qnce a lateral or primary branch dies back or is cut up to fhe inain stem

there is  no other  accessory bud at  the nod. to produce new pr imar ies!

The process is also accelerated by the incidence of leaf-rust which de-

velops extremely well und.er the hunid and dark conditions under the

dense canopy and- causes early leafdrop and die-back.

The final result is thus : a coffee tree with a long main stem, a couple

of knotty top prirnaries carrying a tangle of spindly side branches, for-

rning a "head" whose appearance, when defoliated, looks l iks a kind of

stork's nest. Long droopy and whip-like branches are hanging down until

Lhey touch the ground, forming a dease skirt around the main stemr re-

st r ic t ing in f low of  l ight  and a i r .

The lower the altitude the more pronounced these unbrella-shaped trees

become, as the rate of growth is faster and the attack by rust tnore se-

ve re .

Coffee trees without maintenance pruning and allolved to grow into this

shape are less productive and luore sensi-tive to eertain pest & d"iseases

conparedtc 'prooer lv 'pruned t rees.  Needless to say that  p ick ing is  d i f f i -

cult and eventual spraying impossible.
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Objec t i ves  o f  p run ing

Before in t roducing a system of  pruning,  developed e lsewherq one should

consider  several  points of  local  condi t ions in  Aceh Tengah and check

whether  they correspond wi th that  system.

The knowledge of  physio logical  character is t ics of  the arab|ca cof fee

tree is  of  utmost  importance.  :

The object ive of  pruning is  not  to  obta in a quick increase.of  product ion,

which ls a general idea of farmers and extensionworkers, but the objec-

tives are Bore geared towards an economic way to obtain healthy trees

wi th susta ined product ion,  avoid ing b iennia l  bear ing,  overbear ing and

d ie -back .

The general  object ives are fur ther  l is ted as fo l lows :

- to regulate and to

reducing the ever

even out the biennial bearing cropping cycle by

returning overbearing and die-back

to maintain a fairly open canopy of foliage, especially in the upper

part of the tree to permit inflow of l ight and aircirculation which

wi l l  reduce inc idence of  cer ta in pests & d isease

to regulaLe and encourage growth of new aad future stems and branches,

providing the next crop by removing dead or dying-,.diseased or dama-

8ed-, old or unproductive stems and branches

to maintain the trees in nanageable and fairly open shape for easy

picking and phytosanitary treatments and/or foliar ferti l izer appli-

cat ions.

Problems of pruning

A major problem of pruning in Aceh Tengah is caused by clinatological

conditions. No distinct "f1ush" or major flowering, but numeroUs minor

flowering occurs at any tine of the year because of the virtual perma-

nent rainfal-l distribution. This explains also the prolonged harvest

period

Normally pruning activities should start after harvest, during the dor-

mant peri.od. This period is lacking or the short dry season may not be

dry enough to allow the coffee trees a period of complete dormancy.



F t .

After  harvest  the t rees bear the s igns of  the next  crop in  the form of

f lowerbuds,  f lowers,  p inheads or  even green cherr ies

Farmers are,  for  obvious reasons,  re luctant  to  prune and very of ten post-

pone pruning unt i l  y ie lds are expected to be low for  the next  season.

How_ever th is  is  of ten the case afLer  years of  overbear ing and t rees of ten

suf fer  f rom deplet ion of  foodreserves.  This is  noL the r ight  moment for

heavy pruning.  The t ree should be a l lowed a ' rest  
- f i rs t .

A second najor problem are the outbreaks of leafrust causing premature

leafdrop and therefore disturbance of the Leaf/ fruiL rat i -o '  This is ex-

plained'more in detai l  under the chapter "pest & diseases" (Page .

The above mentioned problems are very complex and interrelationship should

be carefully studied in the future by the Research Station, including

other factors as spaci-ng, growthhabit  of  the cul t ivar,  rate of growth,

presence or absence of shadeand eventual requirements for pests and

disease control .

A minor problen is the loca1 availability of Proper pruningtools. The

agent of good quality tools in Jakarta was contacted and samples are

being tried out at the moment.

The UPP-PK pruning systen

The PRPTE-projectx executed through the l0 UPP-PK's started

with 3 types of coffee development package progranmes, based

Expansion ( "Per1uasan")

Replanting ( "Perernajaan" )
-  Rehabi l i tar ion ("nehabi l i tasi")

in

on

1979 / B0

The first activity was stopped by the Indonesian Government after a

couple of years, due to the decision made by the ICO to restrict coffee

areas in the world. However in reality the expansion went on uncontrol-

led and haphazardJ-y (approx. 167" of actual total area accordiag to the

Dinas Perkebunan). In Lhe meantime expansion of arabica cof,fee was al-

lowed again by the Government in 1989. 
'

*
PRPTE = Proyek Peremajaan, Rehabilitasi dan Perluasan Tanaman Ekspor

Project for Replant ing, Rehabi l i tat ion and Expansion of export-
crops
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The second act iv i - ty  of  replacement  of  o ld unproduct ive cof fee t rees by

uproot ing and replant ing was not  successfu l  because of  unwi l l ingness of

f a rmers  (d rop  o f  i ncome du r i ng  3  yea rs ) .

It was through the rehabil itation package that pruning was

adopted by the coffee growers in Aceh Tengah.

The int rod"uct ion of  pruning systems'was not  
" r ,  " " "y  

task for

unexperienced extensj-on agents and even unfair consldering

that no backstopping whatsoever was given and the ambituous

laid down by central management.

The UPP-PK pruning system consists  of  2 s tages :

slow1y

the st i l1

the fact

targets

- Heavy pruning where the "head" of the coffee tree 1s drastically

thinned until the rnain Lop-laterals are barren with sone spindly

branches 1eft .

A heavy and time consuming task (+ 20 minuLes/tree or * 20 trees/MD)

and i f  done by a "contractor" Ehe costs are between 400.000 and 500.000

Rupiah per ha.,  depending on number of t rees/ha.

- Mai-ntenance pruning or handling where the flush or young shoots are

pruned by hand at least every 2 g 3 nonths.

The. lat ter of ten not carr ied out regular ly by nost farners,. the tree wi l l

take its old shape within a couple of years.

It is believed that this 1ight.- or maintenance pruni-ng should be under-

taken by women because of the interrelationship betr^ieen,an'"open" well

pruned tree and harvesting predoninantly carried out by women.

Tirning of picking, estimation of yields and easiness of picking are the

advantages of a well pruned coffee Lree.

The najor disadvantage of the UPP-PK-system is the extremely high nunber

of nandays ( l tn) of  approx- 75/ha. for heavy pruning only.  This is.a con-

mon complaint of farmers and ni-ght be also one of the reasons that pru-

ning is stil-l not practiced on a large scale.

Local verification tests to measure costs and" benifits are sti1l absent

as well as qetrospection or evaluation afterwards. '-



New int roduct ion and/or  tests of  rehabi l i ta t ion-  and pruningsystems

The Agronomy Sect ion in i t ia ted a number of  rehabi l i ta t ion-  and pruninS-

systems for  ClR-suscept ib le and ta l l  arabica types,  wi th a c lear  d i f -

ferent ia t ion between the :

o1d umbrella-shaped trees

young coffee plants

1. The o1d trees can be pruned according to the UPP-PK system but a better

way i .s  by re juvenat ion and successive convers ion in to e i ther  a new s ingle-

stem or  nul t ip le-stem pruni -ngsystem.

Rejuvenat ion process appl ied by :

- drastic stunping : cutting back the rnain steJ approx. 45 cn. above

soi l level ,  or  by

- side-pruning : cutting back east-side of the "head" and bark-

nicking (east-side of the stem about 45 cm. above

soi l level )  to  s t inu late sucker  growth.

The latter alloviing sone crop to be taken during the first year and

maintaining a certaj-n equil ibrium between roots and leaves.

I .

)

Formation, maintenance, pruning

and multiple-sten are virtually

explained under point 2.2.

tradi t ional system

- UPP-PK system

sidepruning and transfer

stumping 
. rr

recycling systems for both single-stern

same for young coffeeplants and are

and

the

A long*term experiment was drawn and prepared to test the rejuvenation-

system. The fol lowing treatments per repl icat ion or block of approx. I  ha.

was designed :

into single-stem system

" multiple-stem system and infil l ing

" single-stem system

" multiple-stem system and infil l ing
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A11 6  sys tems lo  be  tes ted  under  shade and w i thout  shade;  w i th  fe r t i -

l izer appl icat ions and without (dose accord. ing to recommendations of
L e y d e r  1 9 B l  ) .

The object ive was to f ind out through data col lect ion and cost/benef i t

calculaLions the most pract ical  and economic systems of rehabi l i tat ion

and pruning for var ious types of coffeegrowe.rs as far as their  input-

capacity is concerned. :  (

For the experiment the 4 UPP-PK unused d.emonstrationfields (each approx.
t  ha.) in Bandar were requested but unfortunately no approval was given

sofar .

Smal ler t r ia ls to test the 6 systems under shade only with uroderate fer-
t i l izer appl icat ion -rrere started instead with six farmers.

After the f i rst  year with great enthousiasme, the six farmers lost inter-
est and part  of  the data could not be col lected. as certain act iv i t ies
were not carried out according to the plans.

Here again, the farmers postponed the cutting-back of the remaining stem
with half of the crown of the side-pruning system after harvest and new
shootdevelopment, because of the pronising "next crop" signs.
As long as no significant proof is given or shown to the coffeegrowers
that sacrificing sor. cro! leads to greater benefits, they will remain
sceptical about pruning

As no other old coffee was available on the project compound. because
these were already cut by farmers before project act iv i t ies started,
the agronomist carried out some smal1 experiments with 25 old coffee
trees lef t  in his back-yard.

2. Pruni stems of lants gnd rejuvenated trees (fietds I and IV)

2.1. Single-stem system of young coffee

Thechoicebetween capped and uncapped single-stem coffee had to be made.
Because of a quick growth expected from the tall types the capped single-
stem sysLem according to the system Fernir. in Robinson (1964) was pre-
fe r red .

The new coffee trees on the var iety col lect ion f ie ld r  and Terras/Gl ir i -



cid ia shade demonstrat ion,  f ie ld V on the pro ject  compound were capped at

3  1eve1s ,  50 ,  l l 0  and  170  c rn  above  so i l l eve l .  Success i ve l y  one  o f  t he  two

vert ica ls  is  cut  af ter  each capping,  as wel l  as the top la tera l  at  the

same s ide of  the remain ing ver t ica l ,  to  avoid "spl i t t ing"  of  the nain

s  t em.

Dur ing and af ter  th is  " format ion"  per iod the pr inar ies shoul-d be kept  f ree

of  second.ar ies.  c lose to the main stem, i -n ord-er  to  mainta in an open t ree

to a1low sunl ight  penetrat ion and a i rc i rcu lat ion.

The main pruning consj-sts of removing all young suckers from the main

stem followed by pruning of: inward growing- and downward growing branches,

broken- or  dead-,  drooping and whip l ike branches.

A second pruning or handling takes place in a later stage by further cut-

ting back o1d wood and thinning out the new flush

The system proved to be successful as far as stren-thening of laterals are

concerned. Data about yield for Ehis system are not available yet as the

lst harvest season i"s not f inished at this moment.

The systen should be compared with the traditional system of single cap-

ping without maintenance, shaded and unshaded.

Data about labour inputs sofar are being worked out.

It is evident that the s'ysten requires much more labour and ski11 con-

pared to the nultiple-sLem system.

The objective to test the system with and without Lamtoro shadetrees was

unsuccessful as the just established Lamtoro trees were regularly attacked

by the Junpj-ng lice.

2.2. Mult ip le-sten system of young coffee -  Field I I  and IV

The assumption was made that the multiple-stem system allows closer plant-

distance because of the recycl ing process.

The system consists of capping the young coffeeplant of apporx. 70 cn.

height back to knee-height approx. 40-50cur above soillevel (Ferni) or

cutting between 4th and 5th lateral fron soill-evel (Ijen).

The two new verticals or "heads" are allowed to grow unpruned and to bear

crop during 3 G 4 years. After removing these two verticals 4 € 5 new

shoots are selected and these will forn the new heads during the next
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cyc le  o f  4  G  5  yea rs .  These  aga in  a re  t hen  cu t  back  excep t  one  wh ich

serves as the " lung" or  "mama".  Whi le th is  s ingle head is  producing i ts

l as t  c rop  new shoo ts  a re  se lec ted  fo r  t he  t h i rd  cyc le ,  e t c .

There are some var iants possib le,  but  the pr inc ip le remains.

The length of  a cyc le depends on cul t ivar ,  c l inate and a l t i tude.

The system showed more dj-e-back of laterals, probably caused by CLR, over-

bearing and winddamage. The Ferni-system, where lateials are allowed to

bear one crop only and then pruned back, should be more carefully studied

in the future.

Picking of last year cycle crop is di f f icul t  because of the height.  The

advantage however is that labourcosts are nuch lower than with the single-

stem method.

For the time being the multiple-stem system under shade in not recommended

but trials should continue in the future.
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Conslus ions and recommendat ions for  convers ion of  re juvenated o ld cof fee

trees in to s ingle-  and mul t ip le-stero

-  01d and unproduct ive cof fee t rees can become product ive af ter  re ju-

venat ion and the system of fers possib i l i t ies of  reformat ion of  the

t r e e . .

-  Bear ing star ts  f rom the second year  onwards.  The f i rs t  y ie ld is  lower

than with the UPP-PK sysLen, but increases afterwards and in the long

run h igher  average y ie lds are obta ined.

With moderate fert i l izer

period r j -sks of biennial

Labour inputs of stumping

spread over Ehe year than

applications especially during formation

bear i -ng,  overbear ing and d ie-back are decreased.

or si-de-pruning are lower and more evenly

wi th the actual  pract ice of  the UPP-PK systen.

Absence of regrowth or poor perfornance of the coffee tree after rejuve-

nat ion gives an indicat ion of poor producers and/or diseased trees.

Those trees have to be replaced. Special caution should be taken for

those showing root disease or neuatode danage.

Stunping in considered too drast ic because of the "shock",

turbance of equilibrium between rootsystem and foliage.

Preference is therefore given to the sidepruning-system to

shock. Another advantage is that soue crop is allowed to be

the f i rst  vear.

a sudden dis-

avoid this

taken during

Conversion i-nto a new single- and nultiple-stem from stumping however

gives better results. Internodes of new shoots are shorter and less

damaged by wind compared to shoots from sidepruning.

Regrowth of healthy trees is fast for both stumping and sidepruning.

The period until recycling of nultiple-stem system is short (nax. 4

years )

The speed of regrowth can be,reduced by :

a) 2 G 3 x capping for the conversion into ner.r single-stem

b) capping the vert icals at a height of  150-175 cm. for rhe nulr iple-

s tem sys tem.



I n  case  conve rs ion  i n to  mu l t i p l e - s tem.  i s  cons ide red ,  i n f i l l i ng  i s

recommended to increase number of  t rees per  uni t  area.

Dur ing re juvenat ion and the f i rs t

Lamtoro (or  other  species)  can be

regrowth of  the shoots.  Number of

c reases .

year  of  convers ion shade by the

reduced to slacken the speed of

in ternodes remains buL length de-

pronounced set-backs,

f rom die-back.

Trees converted in to mul t ip le-steur  show more

caused by rust outbreaks and therefore suffer

A11 rehabi l i ta t ion-  and pruningsystems have less ef fect  i f  no CLR-

contro l  is  inc luded in Lhe package of  i rnproved pract ices.

The system of ClR-control by soil application of granules should be

a major  point  for  fu t re research.

A consultant speci-aLLzed in this particular discipline should be in-

vi ted for a short  consultancy.
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Pnnnnqa l  n f  nn r rn ing  SyS temS w i th  rega rd  t o  CLR res i s l an l  dwar f  t Jpeq .y !  u r r

; r r " "  f  a rmers

for  the  t ime be ing  un t i l  the  dwar f  types  are  in l roduced.

-  Capp ing  is  on ly  needed once on  h igher  a lL iLudes  as  sLrengLhen ing  o f  laLeraU is

nol needed and speed of growth unt, i l - l  Lhe desired height,  takes much

longer  compared to  loca1 ta l l  t ypes .

-  2  &  3  capp ing  on  l -ower  a l t i l udes  migh t ,  be  necessAry .

-  T h e  n r i  n c i  n l  e s  o f  h e a v v -  a n d  m a i  n f . e n : n r : e  n r r : n i  n s  r e m a i  n  t h e  s a m e  b u L
v r  r r r v t ! , r v u  v r  r r v q v J

smal I  ad jus tments  cou l -d  be  necessary .

-  T ia ls  to  LesL the  var ious  prun ing  sys tems on f ie lds  V I I I  and IX  shou ld

be carr ied out under shade and withoul shade. This is very imporLanL as

ef fec t  o f  shade an  fhe  dwar f  types  d j - f fe rs  cons iderab ly .
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REPLANTING AND INTERCROPPING

T r a d i t i o n a l  r e p l a n t i n g  s y s t e m  :

I t  has  been  obse rved  tha t  f a rmers  who  dec ided  to  rep lace  the i r  o l d  and

u n p r o d u c t i v e  c o f f e e  t r e e s ,  p l a n t e d  t h e  s e e d l i n g  t o o  n e a r  t h e  o l d  c o f f e e

( u p  t o  2 5  c m .  f r o m  t h e  t r u n k )  o r  j u s t  b e t w e e n  t w o  o l d  t r e e s .

The  young  p lan t  su f f e r  f r om roo t -and  l i gh t  compe t i t i on ,  f r om inc reased

CLR infect ion and f rom r . r ind damage by the long whippy branches of  the

o l d  t r e e s .  M o r e o v e r ,  r i s k s  o f  i n f e c t i o n  b y  s o i l t o t n  d i s e a s e s  a n d  n e m a t -

odes  a re  op t imum.  Up roo t i ng  o f  t he  o ld  co f f ee  i s  ve ry  o f t en  pos tponed

and  de layed .  l . I hen  up roo t i ng  i s  f i na l l y  ca r r i ed  ou t '  Pa r t  o f  t he  roo t -

sys tem o f  t he  young  co f fee  i s  se r i ous l y  damaged .

Rer ra in ing  pa r t s  o f  o l d  roo ts  i nc rease  the  r i sk  o f  r oo t ro t .

A11  above  men t i oned  cond i t i ons  p rovoke  re ta rded  g row th  and  poo r  qua l i t y

o f  b e a r i n g  t r e e s -

,A  number  o f  t r i a l s  a t  f a rmers  f i e l d  t o  t es t  a  sys tem o f  g radua l  r ep lan -

t ing by the r tmata l ima" system (p lant ing one seedl ing in  the n iddle of

f ou r  squa re -p lan ted  o ld  co f f ee ) ,  f a i l ed  i n  one  aspec t  as  a l l  f a rmers

p lan ted  be tween  two  o ld  t r ees  i ns tead .  A fCer  t h ree  yea rs  t he  fa rmers  d id

no t  up roo t  a  s i ng le  o ld  t r ee .  The  reason  i s  obv ious '  t he  young '  poo r=

look ing  and  sp indy  co f fee  p roduce  ve ry  l i t r l e .  Spec ia l  t he  C t f i - susceP- .

t i b l e  va r i e t i es  show in  gene ra l  a  heavy  se tback  becauce  o f  t he  poo r

g row ing  i ond i t i ons .

T rad i t i ona l  i n te rc ropp ing  sys tem :

I n te rc ropp ing  be tween  young  co f fee  i s  p rac t i sed  by  many  fa rmers .  The

most  cornmon crops are :  potato,  tomato,  ch i l ly ,  cabbage and leek.

Gar l i .c  was p lanted in  smal l  amounts for  home consumpt ion only in  the

backyards.  A cost t r lon compla int  of  farmers was thef t  in  far  s i tuaCed '

f i e l ds .  Improvemen t  o f  marke t  andbe t te r  cu l t u ra l  me thods ,  as  we l l  as  '

var , ious seeds of fered by the Government  Extent ion Serv ice for  foodcrops

(D inas  Pe r tan ian )  resu l t ed  i nan  i nc reased  P roduc t i on  by  f a rmers '

Higher Ueni f ius apparent ly  urade i t  vror thwhi le  to s tarL 'day and n ight

gua rd  du r i ng  the  r iPen ing  Pe r i od .

The  f i r s t  3  c rops  men t i oned  a re  hOs ts  o f  va r i ous  fung i rand  nematodes

which endanger, .  the gro\ t th  of  the young cof fee '



6 4 -

D u r i n g  t h e  i n t e r c r o p  p e r i o d s  t h e  y o u n g  c o f f e e  i s  t a k e n  w e l l  c a r e  o f f .

A s  a  r e s u l t  t h e  c o f f e e  s h o w s  m u c h  l e s s  s y m p t o m s  o f  s e t b a c k  i f  c o m p a r e d

F o  n e w  c o f f e e  f i e l d s  w h e r e  n o  i n t e r c r o p p i n g  i s  p r a c t i c e d .
"

l l oweve r  t he  bene f i t s  f r om in te rc ropp ing  a re  es t ima ted  Lo  be  l ow

labou r  i ncens i ve  weedcon t ro l  and  i nc idence  o f  numerous  pes ts

d i s e a s e s  .

Exper imenta l  Farms :

W i th  t he  p rospec t  o f  an  even tua l  r ep lan t i ng  p tog iamme w i th  h igh

(ny )  C f ,n - res i s tan t  dwar f  t ype  co f fee ,  t he  Ag ronomy  sec t i on  and

jec t  Ex tens ion  sec t i on  p lanned  to  se t  up  rep lan t i ng  expe r imen ts

t h e  f o l l o w i n g  o b j e c t i v e s .

because

and t -,

y i e l d i n g

the  Pro-

w i th

of

Shor t  t e rm  ob jec t i ve  :

-  To  tes t  a  sys tem o f  g radua l  r ep lan t i ng  comb ined  w i th  i n te rc ropP inS ,

wh ich  i s  accep tab le  t o  t he  ave rage  co f fee  fa rmer  and  h i s  f am i l y ,  :

w i t hou t  a  d ras t i c  dec rease  o f  i ncome du r i ng  the  f i r s t  2  yea rs  o f

t ak ing  ca re  o f  s t i l l  unp rodue t i ve  young  co f fee .

-  To test  such a package of  cof fee growing cechnology based on improved

t rad i t i ona l  l eve l  o f  i npu ts .

-  To  ca l cu la te  cos t s  and  ben i f i t s  o f  each  i n te rc rop .

The package inc ludes :

-  Up roo t i ng  a l l  co f f ee ,  l amto ro  and  o the r  t r ees  and  p rope r  c l ea r i ng .

-  R e p l a n t  w i t h  ( f o r  t h e  t i m e  b e i n g )  s e l e c t e d  l o c a l  B e r g e n d a l . c v s .

2 , 5  x  2 , 5  m .

-  I n te rc ropp ing  w i th  c rops  l i ke  ga r l i c ,  on ion ,  l eek  and  beans  i n  ro ta t i on

On  no  accoun t  c rops  l i ke  po ta to ,  t omaco  and  ch i l l y -  .

-  S ing le -s temprun ingw ich  2@3 t imes  capp ing .

-  Appropr iate maintenance-pruning to avoid the umbrel la-shape b iennia l

bea r i ng  and  to  ma in ta in  a  p rope r  f r u i t / 1ea f  ra t i o -

-  Modera te  f e r t i l i ze r  app l i ca t i on  t o  ma in fa in  so i l '  f e r t i l i t y  o r  app l i ca -

t i on  i n  case  o f  ove rbea r i ng .

-  Regu la r  weed ing  i n  case  i n te rc roPp ing  ceases  -

-  P r e v e n t i v e  p e s t  &  d i s e a s e  c o n t r o l '
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A  c o n t r o l / c h e c k  p l o t  r e h i n d  c h e  P r o j e c t  c o m p o u n d  o f  4  r a n t a L  ( 2 . 5 0 0  m

w a s  a d d e d  t o  t h e  P r o j e c t  i n  o r d b r  t o  b e  a h e a d  o f  c h e  p l a n n e d  a c c i v i t i e s

a n d  t o  k e e p  r e c o r d s  a b c u t  l a b o u r  a n d  o t h e r  i n p u t s  a n d  t o  b e  a b l e  t o

t e s t  d i f f e r e n c  p l a n t  m a t e r i a l s  a n d  m e t h o d s .

The  p rog ramme v ras  s ta r ted  i n  Ju l y  l gBB  on  two  fa rmers  f i e l ds  each  2

r a n t a i  (  I  . 2 5 0  m -  )  .  C o m p e n s a t i o n  a n d  c r e d i t  f a c i l i t  i e s  T r r e r e  a r r a n g e d  b y

t h e  P r o j e c t  t o  t h e  o w n e r s  o f  t h e  f i e l d s .  A f l  a c t i v i t i e s  w e n t  a c c o r d i n g

to  t he  wo rk ing  schedu le  and  so fa r  t he  f i e l ds  have  been  rep lanLe r l  and  Lhe

f i r c f  i n f a r n r n n  n €  ^ - - 1 ; n  ' - ' . i 1 1  l- . - .  o f  g a r L i c  w i l l  b e  r e a d y  f o r  h a r v e l t  i n  A u g u s t u s  1 9 8 9 ,

t o  b e  f o l l o w e d  b y  t h e  s e c o n d  c r o p  o f  b e a n s .

Fo r  t he  t ime  be ing  chen i ca l  con t ro l  aga ins t  l ea f  r us t  i s  unde r taken

u n t i l l  t h e  s o i l  a p p l i c a c i o n  m e t h o d  c a n  b e  t e s r e d ,

L o n g  t e r m  o b j e c t i v e s  :

-  To  c rea te  mode l  f a rms  w i tha  sL rong rad ia t i on  e f f ec t  t o rn ia rds  ne ighbou -

r i n g  f a r m e r s ,  s h o w i n g  a  p r a c t i c a l  s y s t e m  o f  r e p l a n t i n g  a n d  t e m p o r a r y

in te rc ropp ing  w i th  i r np roved  p rac t i ces  f o r  h ighe r  and  sus ta ined  p roduc -

t  i on .

-  T o  i n t e n s i f y  c o f f e e  p r o d u c t i o n  w i t h  t h e  a i m  o f  c r o p d i v e r s i f i c a t i o n .

W i th  t he  fu tu re  I IY .  CLR- res i s ten t  dwar f  co f f ee ,  p roduc t i on  cou ld  be

eas i l y  c r i p l ed  i f  comb ined  w i th  improved  cu l t u ra l  p rac t i ces .  To  avo id

r i sks  o f  a  mono-cu l t u re  l i ke  co f f ee  w i th  wo r l dmarke t  p r i ce  f l uc tua t i ons

and  ove rp roduc t i on ,  pa r t  o f  t he  ava i l ab le  l and  shou ld  be  used  fo r  o the r

c a s h  c r o p s .  C o s t  a n d  b e n e f i t  c a l c u l a t i o n s  f o r  e a c h o r o p  a n d  m a r k e t  s u r -

veys  a re  pa r t  o f  t h i s  p rog ra inme .

O f  c o u r s e  t h e  a b o v e  m e n t i o n e d  s y s t e m  i s  o n l y  a p p l i c a b l e  o n  f l a t  o r  s l i g h -

t l y  s l o p i n g  l a n d .  C o f f e e  o n  m o d e r a t e  t o  s t e e p  l a n d  w h i c h  n e e d s  t o  b e  r e p -

l a c e d  s h o u l d  b e  r e p l a n t e d  a c c o r d i n g  t o  t h e  c o n t o u r  l i n e s  t o  e n a b l e  t e r r a -

c i n g  a t  a  l a t e r  s t a g e .

Dec rease  o f  i ncome du r i ng  the  f i r s t  yea rs  can  no t  be  avo ided  bu t  w i l l  be

compensa ted  i n  a  way  by  t he  dwar f  t ype  co f fee  wh ich  p roduces  one  yea r

e a r l i e r  t h a n  t h e  l o c a l  a r a b i c a t s .
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C o n c l u s i o n s  a n d  r e c o m m e n d a t i o n  :

-  A  r e p l a n c i n g s y s t e m  d e p e n d s  o n  s l o p e  s t e e p n e s s  a n d  i n c i d e n c e  o f  r o o t r o t .

-  T h e  t r a d i t i o n a l  s y s t e m  o f  r e p l a n t i n g  s h o u l d  b e  d i s c o u r a g e d .

I f  t h e  o i t n e r  i n s i s t s ,  t h e n  o n l y  i f  t f r e  a b o v e  m e n t i o n e d  c o n d i t i o n s  a r e

me t  and  the  Lamto ro  t r ees  a re  i n  good  cond i t i on  and  regu la r l y  p lan ted

l s t  y e a r  :  i n f i l l i n g  a c c o r d i n g  t o  t ' m a t a  L i m a "  s y s t e m  w i t h  C L R - r e s i s t a n t

m a t e r i a l .

2 c d  y e a r  :  u p r o o t  e a c h  a l t e r n a t e  o l d  t r e e  a n d  r e p l a n t .

3 td  yea r  :  up roo t  rema in ing  o ld  t r ees  and  rep lace .

W i t h  t h i s  s y s t e m  a p p r o x .  1 4 0  t r e e s / r a n t a i  o r  2 . 2 4 0  t r e e s / h a  c a n . b e  p l a n -

t e d .

-  I f  r oo t ro t  i s  obse rved  e i t he r  t he  who le  f i e l d  shou ld  be  l e f t  f a l l ow  fo r

2  Yea rs  a f t e r  uDroo t i ng  and  c lea r i nq  o r  sDo t  t r ea tmen t  shou ld  be  app l i ed .

Spo t  t r ea tmen t  cons i scs  o f  mark ins  and  i so la t i ne  t he  a t t acked  c rees

i n c l u d i n s  t h e  a d i a c e n t  t r e e s .  I n t e r c r o p o i n s  o n  t h i s  s o o t  s h o u l d  b e  d i s c o u -

raged .  because  o f  t he  danee r  t o  sp read  the  desease  fu r the r .

-  G r a f t i n g  o f r r e s i s t a n t  o r  t o l - e r a n t  s p e c i e s  s u c h  a s  C . l i b e r i c a  a n d  C . r o b u s t a

w i th  t he  coomerc ia l  Va r i e t y  cou ld  so l ve  t he  p rob lem bu t  shou ld  be  thou -

rough l y  i nves t i ga ted  by  t he  Resea rch  Sec t i on  f i r s t ,  be fo re  i n t roduc t i on

towards  co f fee -

-  Rep lan t i ng  on  modera te  t o  s teep  s lopes  shou ld  be  ca r r i ed  ou t  g radua l l y

i n  s t r i ps  f o l l ow ing  the  con tou r  l i nes .  The  i n t roduc t i on  o f  a  l eguminous

cove rc rop 'p lan ted  i n  s t r i ps  be tween . the  co f fee  row .s  w i l l  imp rove  so i l

c o n d i t i o n s  a n d  d e c r e a s e  s o i l  e r o s i o n -



WEED CONTROL

G e n e r a l  s  i t u a t  i o n

B e c a u s e  o f  c l i m a t o l o g o c a l  c o n d i c r o n s  i n

l u x u r i a n t  a n d  c o n t i n u o u s .

T h e  t r a d i c i o n a l  s y s t e m  o f  w e e d c o n t r o l  i n

" c l ean  weed ing " .  Once  a  yea r  deep -hoe ing

Aceh  Tengah  weedgrowt .h  i s

c o f f e e g a r d e n s  c o n s i s t s  o f

o r  d e e p - t i l l a g e  i s  p r a c t i s e d

S e v e r a l  t i m e s  a  y e a r ,  d e p e n d i n g  o n  t h e  s i t u a t i o n , - a -  l i g h t  h o e i n g  i s

c a r r i e d  o u t .  T h e  f r e q u e n c y  o f  t h i s  p r a c t i c e  d e p e n d s  o n  s e v e r a l  f a c t o r s

such  as  :  p l an td i s tance ,  p runed  o r  unp runed  co f fee ,  t yPe  o f  weeds  and

o t h e r  c u l t u r a l  a c t i v i t i e s  e l s e w h e r e .

Fo r  i ns i . ance  c lose  p lan ted  and  unp runed  umbre l l a - shaped  t rees  requ i re

Iess  f r equen t  weed ing .  Pe renn ia l  g rasses  demand  more  f requen t  and  more

in tens i ve  weedcon t ro l  t han  annua l  b road - l eaved  weeds .  I n  gene ra l  p r i o -

r i t y  i s  g i v e n  t o  r i c e - a n d  a n n u a l  c a s h c r o p  c u l t i v a t i o n  a c t i v i t i e s -

Weedconc ro l  i n  new ly  p lan ted  co f fee  i s  o f t en  i nsu f f i c i en t .  The  young

co f fee  su f fe rs  f r om roo t ,  nu t r i en t -and  l i gh t  compe t i c i on .

Lower  p r imar ies  a re  l os t  by  d ie -back .  Be t te r  pe r fo rmance  o f  young  co f fee

i s  obse rved  when  i nce rc ropp ing  i s  p rac t i sed -

The  tendency  has  been  obse rved  tha t  more  fa rmers  s ta r t  us ing  he rb i c i des

and  mechan i ca l  s l ash ing  to  con t ro l  weeds

The  need  o f  weedcon t ro l  i s  gene ra l l y  recogn i zed .

Me thods  o f  weedcon t ro l  and  some t r i a l s  ca r r i ed  ou t

P reven t i on  o f  weed  i n fec t i on

On  F ie ld  IX  wa te rbu fa lo ' s  we re  a l l on red  to  g raze  du r i ng  the  fa l l ow  pe r i od

a f te r  up roo t i ng  t he  o ld  co f f ee  and  shade t rees  and  fu the r  l and  c lea r i ng ,

S ince  sp ray ing  v ras  no t  poss ib le  f o r  a  p ro longed  pe r i od  because  o f  un fa -

vou rab le  wea the rcond i t i on iand  weeds  s ta r ted  to  f l ower ,  mechan i ca l  s l as - j

h i n g  w a s  c a r r i e d  o u t .

Mechan i ca l  and  cu l t u ra l  con t ro l

l .  Handpu l l i ng  o f  weeds

This system was int roduced in the form

be fo re  f e r t i l i ze r  app l i ca t i on  3  t imes

of r ingweeding bY hand iusL

a  y e a r .
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N a t u r a l l y  t h i s  i s  o n l y  p o s s i b l e  w i t h  b r o a d - l e a v e d  d i c o t y l e d o n o u s  w e e d s .

I f  p e r e n n i a l  w e e d s  a r e  p r e s e n c .  t h e  s y s t e m  b e c o m e s  i n e f f e c t i v e  a s  p a r r s

o f  t h e  r o o t s t o c k  r e m a i n  i n  t h e  s o i l .

I t  w a s  o b s e r v e d  t h a t  l a b o u r e r s ,  n o t  u s e d  t o  t h e  s y s t e m ,  p r e f e r e d  t o o l s

s u c h  a s  t h e  h a n d s i c k l e  ( p a r a n g  j a v a ) .

B y  t h e  r e p e a t e d  s c r a p i n g  o f  t o p s o i l ,  c o f f e e  f e e d e r r o o t s  w e r e  d a m a g e d

and  bow l - shaped  dep ress ions  a round  each  ma in  scem were  c rea ted .

S tand ing  wa te r  du r i ng  heavy  ra ins  i n  t hese  dep ress . i ons  i nc reases  the

r i s k  o f  r o o t r o t  d i s e a s e s -

2 .  H  o  e  i  n  g

Th i s  me thod  i s  common ly  used .  Hoe ing  cu ts  o f f  t he  weedp lan ts  f r om the i r

roo tsys tem and  i s  e f f ec t i ve  f o r  con t ro l l i ng  annua l  g rasses  and  b road -

l eaved  weeds .  i l oe ing  i s  f as te r  t han  hand -pu l l i ng  bu t  i s  a l so  ve ry

labou r  i n tens  i ve .

3 .  T i l l a g e

Deep-hoeing was pract ised between the ro\ , rs  of  young cof fee only whi le

keep ing  a  sa fe  d i s tance  f rom the  roo t i ngsys tem o f  t he  co f fee t rees .

Th i s  me thod ,  w i t h  t he  a im  to  improve  ae ra t i on  and  wa te r  i n f i l t r a t i on ,

was  ca r r i ed  ou t  once  a  yea r ,  j us t  be fo re  t he  ra iny  season .

4 .  S l a s h i n g

weeds  a re  cu t  down  e i rhe r  by  hand  us ing  a  cu t l ass  (pa rang  baba t )  o r

mechan i ca l  by  a  mo to rd r i ven  hand -cyc lemower .

S lash ing  weeds  i s  p rac t i sed  when  wea the r  cond i t i ons  a re  t oo  we t  f o r
'  sp ray ing  he rb ie ides  o r  f o r  hoe ing ,  bu t  a l so  i n  case  o f  p reven t i on  o f

weed  i n fec t i on .  Th i s  sys tem,  comb ined  w i th  chemica l  con t ro l ,  i s  used

in Fie ld \ I I I I ,  where the spread of  rootrot  had to be kept  at  a min imum.

The cut  r " reeds are used as mulch.

5 .  Sqo rhe r i ng

Weedgrowth is  suppressed e i ther  by mulching or  by growing cover  ground

c rops  such  as  Desmod ium cv  g reen lea f .  on  F ie l  r r ,  b l ock  6 ,  heavy  p run :

i ng  o f  t he  o ld .umbre l l - a - shaped  co f fee  c rees  was  ca r r i ed  ou t .

The sudden increase of  l igh in t .ensi ty  provoked heavy weedgrowth which

e ras  con t ro l f ed 'by  2  rounds  o f  sp ray ing  Roundup-  . :  _
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A f l e r  k i l l i n g  t h e  w e e d s  a  I i g h t . s o i l t i l l a g e  w a s  c a r r i e d  o u t  a n d  p r e . -

i n o c u l a L e d  s e e d  o f  D e s m o d i u m  C V  g r e e n l e a f  v r i t h  n i t r o g e n  f i x i n g ,  R h i z o b i u m

b a c t e r i a ,  w a s  s o w n . .

A s  s o o n  a s  t h e  s o i l c o v e r  w a s  e s t a b l i s h e d  ( s p o t t r e a t m e n t  a n d  r e s o w i n g

w e r e  n e c e s s a r y )  i t  w a s  r e g u l a r l y  s l a s h e d  b a c k - r a n d  a r o u n d  t h e  t r e e s  t h e

so i l  was  kep t  weed f ree  by  handpu l l i ng  and  mu lch ing .

T h e  s y s t e m  i s  e f f e c t i v e  b u t  p r e l i m i n a r y  i n p u t s  a r e  h i g h .

Chemica l  con t ro l

The  use  o f  he rb i c i des  has  some c lea r  advan tages  such  as  :

-  Se lec t i ve  he rb i c i des  reduce  the  need  fo r  handweed ing  and  cu l t i va t i on

.  t ha t  o f t en  cause  roo tdamage .

-  H e r b i c i d e s  o f t e n  o f f e r  t h e  o n l y  p o s s i b i l i t y  o f  e f f e c t i v e l y  c o n t r o l -

I i ng  pe rs i s ten t  pe renn ia l  g rasses  such  as  Impera ta  cy l i nd r i ca  and

Cynodon dacty lon

-  The  use  o f  p re -emergence  he rb i c i des  fo r  i n te rc rops

-  Ce r ta in  he rb i c i des  o f f e r  t he  poss ib i l i t y  o f  m in imum o r  ze ro  t i l l age

and  thus  p rese rve  the  so i l s t ruc tu re  and  d in in i sh  t he  dange r  o f  so i l

e r o s  i o n .

-  I l e rb i c i des  a re  cos t -e f f ec t i ve rwhere  l abou r  i s  expens i ve  and  sca rce .

I lowever the dangers and aventual  d isadvantages can be sunmar ized as

fo l l ows  :

-  Mos t  he rb i c i des  a re  t ox i c t , and  i nc rease  the  dange r  f o r  r nan  and

environment -

-  I n  case  the  same he rb i c i de .  i s  used  repea ted l y  t he  weeds  wh ich  a re

res i s ran t  t o  t hac  he rb i c i de  w i l l  t h r i ve  and  sp read .

-  P rac t i ca l  p rob lems  such  as  ava i l ab i l i t y  o f  p rope r  equ iomen t  and

w a t e r  a t  t h e  s p o t .

-  Ce r ta in  he rb i c i des  can  a f f ec t  t he  f l avou r  o f  co f f ee .

-  Some he rb i c i des  cannoc  be  used  on  young  co f feep lan ts '

-  F requen t  use  o f  he rb i c i dds  unde r  co f f ee t rees  can  cause  phy toCox i t y

as  t he  feede r roo ts  a re  nea r  t he  so i l su r face .

Tr ia ls  car r ied  ou t

The agronomy sect ion carr ied

and  pos t -emergence  t rea tmen ts

and  IX .

but  some minor  t r ia ls  as far  as pre-p lant

a re  conce rned  on  the  F ie1ds  I ,  V ,  V I I I
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A f t e r  u p r o o t i n g  t h e  o 1 d  c o f f e e ,  l a m t o r o  a n d  o t h e r  t r e e s  t h e  f i e l d s

w e r e  l e v e l e d  a n d  l e f t  f a l l o w  f o r  a  c o u p l e  o f  m o n h s ,  e x c e p t  F i e l d  r X ,

w h e r e  t h e  f a l l o w  p e r i o d  w a s  a b o u t  o n e  y e a r .

The  reg row th  o f  \ , r eeds  $ /as  sp rayed :w i th  a  sys tem ic  weedk i l l e r  Roundup

( g l y p h o s a t e )  w h i c h  i s  t r a n s l o c a t e d  d o w n  i n r o  r h e  r o o r . s  o f  n e r e n n i a l

w e e d s .  T h i s  h e r b i c i d e  i s  h i g h l - y  e f  f e c t i v e  b u t  a l . s o  q u i t e  e x p e n s i v e .

S i x  hou rs  o f  d r y  \ ^ /ea the r  a re  necessa ry  a f t e r  sp ray ing  to  pe rm i t

a b s o r b t i o n  o f  t h e  c h e m i c a l -  T h i s  r e s t r i c t s  i t s  u ; e . i n  t h e  r a i n y  s e a s o n .

R o u n d - u p  i s  p a r t i c u l a r l y  e f f e c t i v e  a g a i n s t  E h e  p e r e n n i a l  g r a s s e s

"a lang -a lang ' . '  ( Impera ta  cy l i nd r i ca )  and  " rumpu t  I embu"  (Cynodon  dac ty -

l on ) .  Fo r  pos t -emergence  t rea tmen t  t h i s .  he rb i c i de  \ " ras  no t  used  on  ve ry

young  co f fee  because  o f  i t s  sys tem ic  t r ans loca t i on  i n to  t he  roo t i ng -

sysLe rn .  Us ing  a  w i ck -app l i ca to r  cou ld  so l ve  t h i s  p rob lem,  bu t  t h i s  ,

equ ipmen t  i s  appa ren t l y  no t  ava i l ab le  i n  I ndones ia .

A f te r  l ay -ou t ,  p l an tho le  d igg ing  and  t ransp lan t i ng  t he  co f fee  seed l i ngs ,

deep - t i I l age  by  hand -hoe ing  was  ca r r i ed  ou t  t o  l oosen  the  topso i l .

Regrowth of  weeds,  main ly  p ioneer broad- leaved weeds,  was fur ther  con-

t ro l led by handweeding and mechanical  weeding.  I t  appear.ed that  repeai-

t ed  s l ash ing  encou rages  the  sp read  o f  g rasses .  Du r i ng  the -nex t  d ry  season

the l6wdr pr imary branches of  the young cof fee were removed or  pruned-

back  to  enab le  sp ray ing  w i th  t he  con tac t  he rb i c i de  Gramoxone  (pa raqua t ) ,

a much cheaper product  as compared to R.oundup.

smal l  annual  weeds.  are contro l led but  only  
' the 

gneen . tops of  perennia l

g rasses  a re  a f f ec ted  and  they  soon  g row  back  f ron  th f  r oo t s .

As  the re  a re  no  so i l  r es idues  f rom g ramoxone  i t  can  be  used  repea ted l y

a t  sho rF  i n te rva l s  w i t hou t  caus ing  phy to tox i t y  t o  t he  co f fe " .  Ho r " . r " t

i t  shou ld  be  .p reven ted  tha t  l eaves  and  o the r  g reen  pa r t s  su f f e r  con tac t

w i t h  t h i s  chemica l .  T im ing  o f  sp ray ing  was  o f t en  hampered  because  o f

unp red i c tab le  .wea the r  cond i t i ons .

Conc lus ions  and  recommenda t i ons

-  T rad i t i ona l  ! ' r eedcon t ro l  i s  h i gh l y  i nsu f  f i c i en t  espec ia l l y  be fo re  t r ans -

p lan t i ng  and  du r i ng  es tab l i shmen t  o f  young  co f fee .

-  Improved.  landclear ing inc luding pre-p1an!  spraying of  systemic weed:-
'k i l lers 

and intercropping wi th a rotat ion of  crops which do not ,  in tep-

fe re  w i ch  co f fee ,  resu l t s  i n  a  un i f o rm  co f feega rden  w i th  h ighe r  p ro -.'

d u c t i o n  a n d  l i f e t i m e  o f  t h e  b e a r i n g  t r e e s .
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-  T h e  s y s t e m  o f  d e e p - h o e i n g  s h o u l d  b e  d i s c o u r a g e d  b e t w e e n  f u l l  b e a r i n g

t r e e s  a s  t h e  f e e d e r r o o t s  a r e  d a m a g e d ,  i n c r e a S i n g  t h e  r i s k s  o f  s o i l -

b o r n e  d i s e a s e s  a n d  s o i l  e r o s i o n  o n  s t e e p  l a n d .

-  S lash ing  o f  weeds  shou l c i  be  ca r r i ed  ou t  be fo re  f l ower ing  to  p reven t

weed in fec t i on .  The  cuL  weedsnn rs t  be  used  as  mu lch  a round  the  co f fee -

t rees  to  smo the r  f u r t he r  weedg rowth .

-  R e p e a t e d  m e c h a n i c a l  s l a s h i n g  e n c o u r a g e s  t h e s o r e a d  o f  g r a s s e s -  T h e

sysLem sho r r l c l  be  comb ined  w i th  I i gh t  hoe ing  o r -  even tua l  chemica l

w e e d c o n t r o l .  I f  I i g h t  h o e i n g  i s  c a r r i e d  o u t  o n  s t e e p  l a n d r t h e  c u t

weeds  shou ld  be  eo l l ecEed  i n to  rows  a long  the  con tou r l i nes  t o  i nc re :

a s e  w a t e r i n f i l t r a t i o n  a n d  t o  a v o i d  s o i t r  e r o s i o n .

-  Handpul l ing or  r ingweeding is  recomnnended three t imes a year  just

be fo re  f e r t i l i ze r  app l i ca t i on ,  espec ia l l y  du r i ng  t he  f i r s t  t h ree

yea rs  a f t e r  t r ansp lanc ing .

-  On  marg ina l  l and ,  because  o f  s teepness ,  whe re  i n te rc ropp ing  shou ld

be  d i scou raged  o r  even  p roh ib i t ed ,  spec ia l  a t t en t i on  shou ld  be  g i ven

to  p re -p lan t  sp ray . i ng  o f  sys tem ic  weedk i l l e r s  and  the  use  o f  cove r : :

c rops .  Once  the  cove rc rop  i s  es tab l i shed  regu la r  hand  o r  mechan i ca l

s fash ing  w i l l  p rov ide  abundan t  mu lch  ma te r i a l .

The system has the advantages of  improvement  of  so i ls t ructure,  fer t i -

l i t y . and  so i l conse rva t i on .  I t  a l so  o f f e r s  t he  advan tage  o f  g radua l l y

making terraces on newly opened land or  replanted cof feegardens where

the  young  p lan ts  a re  p lan ted  a long  the  con tou r l i nes .

-  The  cho i ce  o f  a  ce r ta in  weedcon t ro l  sys tem o r  a  comb ina t i on  o f  sys tems

depends on :

-  c o f f e e  c u l t i v a r s  u s e d

-  a g e  o f  c o f f e e t r e e s

-  cu l t u ra l  p rac t i ces  eg .  P lan td i s tance  and  p run ingsys tem

-  e r o s i o n  r i s k s

-  t ype  o f  p reva i l i ng  weeds

-  l abou r  ava i l ab i l i t y

-  : i va i l ab i l i t y  o f  o the r  i nPu ts

-  costs involved

-  i n te rc ropp ing  du r i ng  es tab l i shmen t  pe r i od

--covercrops and/or  temporary-and/or  permanent  shade used'
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F o r  f u t u r e  r e s e a r c h

T h e  s y s t e m  o f  w e e d c o n c r o l  w i t h  m i n i m u m  o r  z e r o  t i l l a g e  o n  m o d e r a t e  t o
s t e e P  s l o p e s ,  u s i n g  c o n t a c t  w e e d k i l l e r s ,  s h o u l d  b e  i n v e s t i g a t e d .  W e a t h e r -
c o n d i t i o n s  m i g h r  b e  a  l i m i t i n g  f a c r o r ,  e s p e c i a l l y  d u r i n g  t h e  f i r s t  y e a r
w h e n  B - 1 0  r o u n d s  a r e  n e c e s s a r y .  o n c e  t h e  w e e d p o p u l a t i o n  i s  r e d u c e d ,  t h e
r e q u i r e m e n c  m a y  b e  l o w e r e d  t o  4 - 5  r o u n d s -  o c c a s i o n a l  s p o t t r e a t m e n t  o f
p e r s i s t a n t  p e r e n n i a l  g r a s s e s  w i t h  s y s t e m i c  w e e d k i l l e r s  m a y  b e  n e c e s s a r v
a s  w e r l -  T h i s  s y s t e m  s h o u l d  b e  t e s t e d  i n  F i e l d  v r T r  o r  r X .

A n  i n t e g r a t e d  a p p r o a c h  o f f e r s  m o r e  p o s s i b i l i t i e s  f o r  t h e  s h o r t  t e r m
p lann ing  as  t h i s  cou ld  be  more  app l i cab le  t oward  fa rmers -  A  comb ina t i on
o f  mechan i ca l  and  cu l t u ra l  weedcon t ro f  ( hanbpu l l i ng ,  hoe ing ,  t i l l age
du r i ng  es tab l i shmen t  pe r i od  and  smo the r i ng  by  mu lch ing )  comb ined  w i th
chemica l  weedcon t ro l  ( du r i ng  bhe  sho r t  d r y  pe r i od )  cou ld  be  i nves r i ga red
on  fa rmers  f i e l ds  w i t h  bea r i ng  co f fee t rees  and  new ly  opened  l and .  To
t e s t  d w a r f t y p e s  c h e  s y s t e m  s h o u l d  a l s o  b e  a p p l i e d  i n  F i e l d s  V I I I  a n d  I X ,
and  i n  t he  Ja luk  a rea .

Fo r  rong te rm p lann ing  the  fo r row ing  po incs  a re  t o  be  i nves t i ga ted  :
-  E f f ec t s  o f  weeds

-  compe t i t i on  f o r  m ine ra l  nu t r i en t s ,  sun l i gh t ,  $7a te r  and  space
-  p a r a s i t i s m  o f  c e r c a i n  w e e d s

-  i n c i d e n c e  o f  p e s t s  &  d i s e a s e s

-  reduc t i on  o f  p roduc t i on  and  qua l i t y

-  i n t e r f e r e n c e  w i t h  o t h e r  c u l t u r a l  a c t i v i t i e s

-  I nvenca r i ba t i on  and  cha rac te r i s t i cs  o f  weeds
-  c l a s s i f i c a t i o n  o f  w e e d s

-  occu r rencv  o f  weeds  and  l im i cs  o f  d i s t r i bu t i on
-  surv iva l  of  weeds

-  rep roduc t i on  and  d i spe rsa l  o f  seeds
- .  dormancy and germinat ion

- ' M o d e  o f  h e r b i c i d a l  a c t i o n

-  c l a s s i f i c a t i o n  o f  m o d e s  o f  a c t i o n

-  s e l e c t i v i t y  o f  h e r b i c i d e s

-  deg rada t i on  o f  he rb i c i des  i n  t he  so i l
-  t i no ing  o f  app l i ca t i on .

-  Sp ray ing  techn i cs

-  ca l i b ra t i on  and  tes t i ng  o f  equ ipmen t
-  c a l c u l a t i o n  f o r  a p p l i c a t i o n

-  ma in tenance
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The  compos t i ng  o f  co f f eePu lP

General  s i tuat ion

Homeprocessing is pract ised in the whole coffee area and the pulp is

spread in the nearby gardens direct ly or af ter a rott ing process

Trials and results ,

During the f i rst  coffeecampaign of the LTA Processing Unit  in 1986/87 '

the huge amounts of pulp were piled up in and around the pulppit. It

was observed that the tinespan for decomposting was extremely short

because of an anaerobic condit ion. I t  developed a bad sme11 and severe

insect orol l ferat ion.

Land d isposal  of  f resh pulp in to cof feegardens was t r ied on the Project

compount (f ieta IV and VI). When evenly spread and not too close around.

the nainstem of the coffeeLrees no adverse effects were observed. The

pulpnulch layer suppresses weeds and when mixed with the topsoil decom-

poses quick ly .

Labourcosts hewever are very high and when wrongly applied, in too big

quantit ies, it can damage the trees through acid formation and local heat

generat ion.

Souie small scale trj-aIs were set-up to find out a system Qf an efficient

aerobic compost ing oPerat ion.

The first trials where the pulp was put into heaps and aj"rcirculation

was appl ied by means of  per forated p ipes,  were unsat is factory.  The p i le

becane too compact and anaerobic conditions prevail-ed.

No time for further trials was left during the second canpaign as the

problem for the factory of how to dispose of the Pu1P, denanded a quick

solut ion.

No suitable place was available on the Project compound and the Agronomy

Sect ion reserved a locat ion on Field VIf I .

It was decided to test the systern of windrow-composting on a large sca1e.

Every day Lhe pulp was piled into long heaps of approx. i meter high by

1 meter wide at the top and 2.5-3 meter wide at the base. Fresh coffee-
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pulp conta ins more thar .  75% water  and heaps become sodden and c losely

packed,  producing aR acid and anaerobic fermentat ion.

To increase aerat i -on and pH and to decrease moisture content  the pulp

was rnixed with dry parchment skin and time (500 kg pulp + 14 kg parchment-

sk j -n *  2.5 kg l ime).  Aerat ion was maj ,nEained by turn ing the p i le  every

week.

Resul ts  were very sat is factory.  Wi th in 3 months,-  depending on weather-

condi t ions,  the pulp was decomposed.  f t  was calculated that  about  5.5

tons of  cherr ies produeed 2 tons of  pulp and approx.  I  ton of  conpost .

Costs of  labour *  l i rne were est imated on Rp.  5000/m' .

During the third campaign the compostinglocation was moved to Field IX,

where a b igger  area,  30 by 25 neter ,  was created.  Two s ideroads fac i l i -

ta te unloading of  pulp and loading of  conpost .

The systen met the requirements but heavy rai-nfall, producing poluted

seepage-waler, remains a l imiting factor. The poluted water can cause

considerable danage to crops nearby if not properly drained off.

The compost is being used for the

coffeenursery.

First  samples of the compost are

soilmix to fi l l  polybags in the

being analysed.

Recommendations :

- Roofing the composting area on Field IX is a must if pernanently used

for  large scale compostproduct ion.

- The future Research Station could start trials to identify the most

economic and ef f ic ient  way to produce a h igh qual i ty  comPost ,  inc lu-

ding treatments as watercontent-control by roofing, the applicat-i. i i ' t

of parchment skin to improve structure and aeration, the application

of l irne and/or urea to improve pH and speed of deconposting.
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F U L L  A N A L Y S E S ,  C U P - T E S T I N G  A N D  D E S C R I P T I O N  O F

C O F T E E  S R t l p r E S  B v  O . R .  r R l E S r  C 0 r r E E  C O N S U T - t l t i t  C  ( 1 4 - 6 - I 9 A B )

I 2 t 4 5 6 7 8
v a r i e t i e s *  

B & D  T T  J  s K  R  s 2 8 g  c P U  u L

C r i t e r i a

R A W

-  B e a n s i z e * *

C o n v e r s i o n

B a m b u / w e j . g h t

? 6  P a r e h m e n t

)  6 , 5  m m

(  5 , 5  m m

E l  e p h a n t  b e a n s

P e a  b e r r i e s

T r i i n q l e  s h a p e s

T r i a g e  ( T )

-  C o I o u r

l .  B l u e  B l u i s h  7 .  ' Y

2 .  G r e e n  B l u e  x

3 .  P a l e  B l u e - G r e Y

4 .  G r e y - G r e e n

5 .  G r e e n / G r e e n i s h

6 .  Y e l l o w i s h / L i g h t i s h

7 .  L i g h t  B r o w n , / B r o w n i s h

8 .  B r o w n

9 .  B l a c k

I . 2 8  I . 2 / r  I - 2 9  I - 2 9  l - t q  I . t ?  I ' 3 2

2 1  2 0  2 0  2 I  1 9  1 6  l B

g L  7 q  B 0  9 2  9 0  8 2  8 9

1 1 1 r ]

1 5 2 7 0

I 7 9 I ,

2 T } I I

4  B  5  4  5  1 0  6

l l

t o

2 2

2 2

B 5
'|

4

L

5

X X X X

X X

-  C e n t r e  c u t

1 .  V e r y  c l o s e d

2 .  C I o s e d

3 .  5 l i g h l l y  o P e n

4 .  0 p e n

x x

R E t 4 A R K S :  N o .  I  U L  -  S l i g h t l y  B r o w n  c u t .  a n d  f r u i t y  s m e L l .

A c c .  t o  D - E -  l 0 - I - l 9 B B  f e r m e n t e d  o d o u r  !
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B & D
2

TT
4

S K

N
t l
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l l
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7
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)
J

I

I

6

S 2 8 B

R O A S T

e a r a n c e

1 .  F i n e

L .  I , r o o O

4 .  P o o r

5 .  N o b  u n i f o r m

-  C e n t r e  C u t

t .  W h i t e  C I o s e d

2 .  W h i t e  0 p e n

J .  P a r t I y  ! ' l h i t e

4 .  B r o w n i s h

5 .  B r o w n

L  I Q U O R

A c i d i t y

B o d y

F L a v o u r

C r i t e r i a  :

T?

4

j

q

4

1 .  V e r y  G o o d
2 .  V e r y  G o o d
J .  G o o d

4 .  H e a v y

5 .  M i l d

5 .  L i g h t

7 .  S t r i c t l y  S o f t

B .  5 o  f t

9 .  M i n a s

1 0 .  R i o y

1 I .  S h a r p

R i c h

L i . g h t

N

l l

l l

t l

t t

N
t l

I

N N
t l

t l

I

N

l l

t l

4

ry
a l

il

-  D e f e c t s  i n  c u

-  C h e m i c a L
-  G r a s s y
-  E a r t h y - w o o d y
-  G r e e n
*  S o u r / F r u i t y
-  U n c I  e a n
*  S t i n k e r s

N * * *

t l

l l

t t

I  J .  A c i d i t y  m a y  b e  t o o s t r o n g .
5  R .  E s p e c i a l l y  g o o d r ' f r u i t y  t a s t e ,  v e r y  g o o d .
A c c .  D . E .  l 0 - 1 - 1 9 8 9 ,  a l I  s a m p l e s  l a c k i n g  s o m e w h a t  b o d y  !
I  J .  s o m e w h a t  a r o m a t i c  l
B  U L .  s o m e w h a t  p u l p i s h  a n d  f e r m e n L e d  f l a v o u r

R E 1 4 A R K S :
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l .  B & D  -  B e r g  e n  D a I

2 .  T I  -  T i m t i m  ( H d T )

t -  J  -  J a l u k  ( C a t i m o r  H l d 2 5 )

t t -  S K  -  S i d i  K a l a n g

5 .  R  -  R a m b u n g  ( n b y s s i n i a )

6 .  5 2 B B  -  S Z B S  I n d i a n  ( i n t e r s p e c i f , i c  H y b r i d )

7 .  C P U  -  C e n t r a l  P r o c e s s i n g  U n i t  P D G M  c o f f e e

8 .  U L  -  U n t r e a t e d  L o c a I  ( s e m i - w a s h e d ! )

* *
B e a n s i z e  d e t e r m i n a t i o n  b y  L a b o r a t o r y  L T A / A g r o - R e s e a r c h  ( 2 5 - 4 - 1 9 8 8 )

* * *  N  =  N o n e

P o n d o k  G a j a h ,  1 0 - 5 - 1 9 8 9 .

Note :  The  tes t  i s  once -on l y  and  shou ld  be  repea ted  seve ra l  t imes  fo r  a  coup le  o f

yea rs  be fo re  f i na l  conc lus ions  can  be  d rawn .
Each  buye r  has  d i f f e ren t  s tanda rds  o f  c r i t e r i a  wh i ch  makes  an  eva lua t i on

more  comDl i ca ted



g '
' 7 O  r  t  I-  I 1 -

. a o - o 0 J 0 )

c ! o E o o ! 0 )
o i A 4 Q r d g
O O J C J O J C J C J O C J
L d O . 4 O A . a 6
C J L L q
t t r ! r !

o o o o = = o j o o )
4 - C
- ! . p . . !
. 4 ! - E ! ! ! - O r a J
! c o o c o o o o c o o )
a . 4 z c H c c z . c ? c c

d d d d d d d d d -
( D ( D  c o 6 C D C D C O C O C O C O

H X H > < H X H > < H > <
> H > H > H > H > H

. - { d d d d d d d d d
o o o o o o ( I ) c J o c )

.d .F{ .d .d .-l .d ..{ .d .d .d

tL tL tr- L- tL L- tr- U- tJ- t!

@ O \ @ O \ c o O \ ^ ^ @ O \
@ @ @ c O C O @ O \ O \ @ c O
O \ - O \ - O \ - c O @ O \ -
-t .d .-l d

- c . E . c o o . c
. o . o . o c g . o

+ i 3 . 4 J k J J L f f > t i
o o o o o o - ? r ) o o

o E  o = o z v ! v : z . z

Or

o..

@ o o \
O \ t r d

=
+)
o_

n 6 a l
o o t l l

t! tL

O

\  l ( 0< z l  o
* < l  : l

co J Jl  !
c . r  < ( ' l  a
. n  E z . l o  . 1  F -  c o  o \

F rrJl o- s $ s $
( ' )  t j l

. :f =l x
I  < ( 3 1  O  O  o  O  o

. N

ol (0 \
z.l >- v) cD
<l c o co
Jl 0J r
H l : <
<l
:rl x
F l o  =  o -

-;

; E ; R ; R I ; E
O o \ O . o \

r ; R l
N

o\

(\
t o l

t--.

r n $ \ c \ o
O N O O
.-'{ $ $ 10

. l
4 d i

< r o  @ O - i o O O ^ @ l  c o
(\ O f\ c) F- n f\ rn rn tdl O
<f d \o i  t --  d ( \  n. t{ l  Gl

' t  '
N N N N : l  -r

' : l  d

l-- f- F-' cO 1".
. n ;

O. o. O\ o\ o\
d a d

C J C J O - { O

o o o - o

N

o \ .
f-

I . l

r . \ G t  $ C \ n N C \ i G l \ O $ t

co co

X

!  ! +  |
F{ --{ |

o  o f ^
..{ .Fl I

L L L d : '

\o o (:l \o
O\ f\ Ol $
s t-\ ol 6l

. t  .
c.J r^ Nl O

l d

F \ @ @

O\ Ot Ol
d F 4 i

.r.i -O -lJ
( ! o o

E r ! O

g)

tr

3 r . d
o $

'd: CJ
!

E{
fl fJ

o E )

(t'

o o

( ' ) 0 )

k p

t-. r r.. F- r-
L! l! L! ts tL

r n f \ s
t !  L t !  t !

: f *

a
J
!

o

OJ
E

o)
!

0)

c

o
c

d

o,
p

-o

G)
p

L
g

o

o o '

( u o c
d  { J .  0 )

o q  o )

q- CJ

o o

g

0)

E=
z

c

(0

J

f r O
( L ) + )

E O O

z o

clr
c

tr

O $
o ( l ,
c : o
(0

F

+J
o-

. d

c)

o c )
f r O

an()
J J q

6 0

c

.d
!
6 .
a4 .
o) t!.
c
0.)

E

k
L

' l- l

< l
H t
e l

LJI
F l
<l  o. l
El  cDl

l o . l
F l  d l
z.l I
< l  - l
J l  ( J l
^ l d l

t < l
O I  E I
rrl I
> l  r l
o l  I
c4l  r - l

El  o. l
* l  - l

t l
>- l  > l
d l  < l
o l  = l
h l
z.l
r.dl

z.l
H l



a
C
6 Q n' -  - u u -

! !

> p
C

p o
o d
z. o_

;? ;R

Ct. f*-

tse :e ;? ;e ;e ;R ;e ;e
o o N C ! o o o o \
O O O . O O O a - -

d i 4 4

!
r 0 J

0)
! r
o o
z . o

\ o  { r  c l  o  $ l $
o. N @ r Nl o\
\a) co <f \o f\l d

,  l ;

@ @ @ @ @

@ @ @ @ @

o|| cr\ O\ ('\ O\
d F-t '-l -.'{ d:.'

- { d - i d d

r) -) r) r) r)

o o \ o o

r n o
d s l

t l l l

r l l l

l l l l

f - O C O C O O T ^ r S
{f <f (\ $ <l {l iJ'

\o

d

CD

c)

(g

4

(E

(6

q-

z . @

,-{
o

f \ O r - O @ @ O r / \ r < 3
d c ! 9 $ G t s { t < t { f , 1 1

r\ r-. F- ft' l'- r- f- F- r F'

c o @ c o @ c o @ @ @ c D c o
o}. o:. O\ O\ O. O. O. o\ O\ O'

d 4 d - 1  d r { F { d

CJ O O O O CJ O CJ O (J ' ]

o oJ o o {D 6J O O o) o'

o o o o o o o o o t r l

o.

rJ

0)
a)

3 S 6 S n ( n
. t  |  |  t  t  t  |  |  |
n r . \ $ n l . \ s < f
f l t L l L t l l ! L t !

O n n-H N \O < - t  r . \  \O @ @ n @ d

X  C { @ l . \  l - \  < l  O \  - l } ' \ c O $ ' { d } i

t  N  t  |  |  d  I  S  |  | . \  I  - - t  t . - {  |  f {  O ' i

d O \ O \ ( f - t ( F O \ t - O \ ( ) ( ( '
. - l d  \ O  ( ! \ O  ( ! N  O . {  O \ O  O \ O  ( o O  O \ O  ( ! \ O  O  E  O

N (! \O > \O > O > Cf > \O > ( > O > O\ > O\ > 'd O "'

J f  ;  6  d  o d  o n  b n  o . - l  o c . t  o r ' \  o G t  o s l  o  1 )  4  : '

Hl ! r . c) . (J . (J . (J . CJ ' (-) ' (J ' (-J ' L) O O 'i
'*il 

6 ; t-r rl <-r - c-r - (J v o v L) v Li v cr v (r v (J (.l

<l  t {
- l -  a

;l ai -r Fr n sr (n \o f- @ o' (t

q

O H
o l H

+ ,  @  C D - { O \ < f
.l ,. \O \O \O f\ \O

' o l  o  $  $ r . \ n | . \
.l o- t-- r- F- r- r-

z.l
. l .x  c5 (J (J (5 (9

o - f  o  z .  z z z . z .

< l  < t - f  $ $
l.! tL tr- l! LL

a

E
0)

G

0)

c)

q

o

C

p

c)
!

0)

q .

o

(,) ctr

c t 0 ) c
d r J 0 )
O _ L  O )

tg tr
q o

0)
-o

:
z.

c

. d

k o
o + J

E O ( '

z. o-

oil-
.d
jJ

c
o

o o

rr
F

+

c)
o !
o 0 J
k 0 J

(t)
{)

, q
( ' 0
o

!
( ! .

k .

{ ) L

0.)

A
L



:R ;?
o o \

;e ;e

!

o c

O O
z a

F-  ^ l sr- - lc$ ( n t . \
r,\ c! l-\

O\ o\ O\ O\ O\
i - l a d d

o o o o 0 )
o o o c ) o

O \ 6
4 r

N

r o
N N
N C !

o ( !
.--l r+

N --l
. c O

d
m

x

c . ) L J
. d H

t! Lr-

N N

d d

X X

o 0 )
.d ..1

L I L

N

co

4

=
E

(!

E

O\ O\

o o
t r k
( g O

= E

$ . . \ r ^ n l
t i O l l l l - ' l r l
O  6 O \ O @ - l d r - O \ @  ( !  .  : ,
E O $ O \ { 3 ; f \ \ O \ O O \ < l  g | r - ) e

.d 0) (n q\ f \  Or rn \O \O \O (0 Hl: l  .  . . ' l
jJ .{ }.\ -{ r.\ -l ti F{ d (\l .-t >- O\ ('1 +J (J tr F
O O E 3< | LJI A O .

c J c J ( J ( . ) C J C J ( J ( J ( - ) C J  < l  C  A r Z .  Z I O  J  E  t 4 F
'  H l  H  >  o l  o -  f  . d  o

'  o l  = r  o l  ' { + '  E F
d  G r  n  $  f \  z l x  6  z l  x  ( E  $ . d

; " ;

Gl t l
<t ll
( \  t l

F- l l
( \  t l

t l
t l
t l
l l
l l
t l

. i l
l l
I t

'  l l
il

t l
t l
t l
t l
t l
t l
t l
t l

.  t l
d l l
o l l

r J l l
o l l

+r l l
l l

:o l l

( o r l
k t l

(-, ll

- 1  6

N rl o.
o. ,_l .o

l a
I

O \ @

('. O\
d  d r

E
O t {
fr :O
( 0 C )

E t!

o\

o . '
d = : : =
-lJ

O. O\
d

k g
( o ( t )

E =

\ o €
tL t!

q)
p

o 0 J

L ( J
( 6 0 )

+ ) o
t r t {
q t o o

(!

C
t4
o d

- o ( t '

Z !

I

e

. d

fJ

(.)
J

t{ g)
o !

- o L  c
E O ( E

z. o-

!
( o .

6 ) t !

C

C

!

c

d 0 )

q,
k

]J

. d

0 ) Q )

o
0)

+ i q

o

k
L



-82-

BACKGROUND INFOR-I"IATION ABOUT CATIMOR AND OTHER SELECTIONS

Fron Thalland:

H 306/ 1 FI -  HW 26/5 = Carurra Vernelho* CIFC IglL x 832/L H.d.T.

F 2 - S L 2 8 x H W 2 6 / 5  .
F2 (1083/9) was subsequent ly sel f-pol l inated in the next
generat ion to become the present F4 in Thai land.

SL 28 - a Kenya single tree select ion made in 1935 fron
a commercial cvs. not quite a heavy yielder but a parti-
cular ly f ine l iquor.

F5 - generation i.s present at the CDC, Aceh Tengah.

P( rogeny)  BB F l  -  Catur ra  x  CIFC 1343 /269.

F1-F3 - f rom a Cat imor breeding programme in Colornbia.

F3 - progeny of P 2030, Kenya.

F4 - further selected in Thailand.

F5 - generation present at the CDC, Aceh Tengah.

In Kenya P BB was found to be resistant to CLR and CBD
(Coffee Berry Disease) with prornising yields and high

. qual i ty.

H szgl46
(Cavinor )

* *
.. Amarelo = yellow beans
*

Verrnelho = red beans

Fl - caruai Amareloo*(2482/20) x Hr,t z6/L3

HW 26/ 13 = Caturra Vermelho x 8321I H.d.T.

F2-F3 - further selected ln Thailand.

F4 - generation present at the CDC, Aceh Tengah.



Fron Queens land,  Aus t ra l ia :

c47

C 4 8

c49

c50

-83 -

Costa Rica -  Turr ialba T 8660 (F6)
or iginal ly from Universidade'Federale de Vlgosa (UpV)
in  Braz i l .

Portugal (F6 mixture of seed from 14 group A planrs of
p rogeny CIFC 7960 (F5) .

Portugal (F6 nixture of seed f ,rom 10 group A plants of
p rogeny CIFC 7961 (F5) .  :

Portugal (F6 nixture of seed from 3 group A plants of
progeny CIFC 7962 (F5).

Portugal (F6 mixture of seed from 11 group A plant of
p rogeny CIFC 7963 (F5) .

Group A - Resistant to al l  the rust races of the CfFC
co l lec t ion .

CfFC 7960 (fS; Oroaeny of
cr rc  7961 (F5)
c rFC 7962  (F5 )  f  i i

crFc 7963 (F5)  "  '

HW 26 = Caturra Vermelho

FI generat ion selected at

F2 at

Hw 26/s-3-4s- r (F4)
Hw 26ls-3-4s- 6 (F4)
Hw 26/5-3-4s- 4 (F4)
Hw 26/s-3-4s-BB (F4)

x  H.d .T  CIFC 832/L

the CIFC

crFc 19l1

af,

at

F3

F4

at

d L

F5

F6

F7 actual generation at

CIFC, Portugal.

IfAA-Investigagao Agronomlco,
Angola.

UFV - Universid.ade Federal de
Viqosa,  Braz i l .  .

UFV and EPAMIG-Enpresa Agrope-
cuaria de Minas Gerais, both in
BrazLI.

CIFC, Portugal.

RSW - Research Station !ilalkamin,
Austral la.

CDC, Aceh Tengah.

Sofar very promising, uni form, greent ippedr '  dwarf coffee
with very 1ow percentage of affected plants after CLR-
screening.



From Papua New Guinea:

NG 7468 _ I

NG 7468 - rr

NG 736I  (H 419/20)

NG 7359 (Hw 26/ s-4

NG 7364 (H 420/  r0)

From Brazi l :

- 8 4 -

Cat imor  T  5159 ( f iW ZO red  Catur ra  x  H.d .T .  )

Af l  der ivat ives froro HW 26/5*4

F3 - from PNG

F4 - actual present at CDC, Aceh Tengah
i

Vi la  Sarch i  x  H.d .T .  F3-F4 (=  Sarch imor )

UFV 1603 Catur ra  x  H.d .T .  F4-F5

Vi la  Sarch i  x  H.d .T .  F4-F5 (=  Sarch lmor )

UCY 1603 Caturra x I I .d.T. F4-F5

c 1669-20 I
I

c  1669-31

c 166943 J

c 2969-r

c 3020-2

c 2967-4

C 3011- l  UFV 27 Catur ra  x  H.d .T .  F5

c 3009-8 MK 136 F5

Further information in detail has been requested by the CDC for the lines recently

received fron Brazi l :

C 2967-8, Cat i-mor Coleca, C 3540-4 C 1996, C 3548-3 C 1911, C 3551-3 C 1667 and

c  3009- -3 .

From India:

Cauvery Fl  -  CIFC HW 26 = Caturra Vernelho x H.d.T. (CIFC 832/L)

The population is also ca1led Catl-nor 45 which resulted
from the hybrid CIFC HW 26.
Selections of Catinor 45 were sent to India where the
hybrld has been further selected and now released for
commercial cultivation under the designation of "Cauvery".
Ttris genotype posseqses high vertlcal resistance to CLR

,(85% of F6 record:ing A-reactiongroup to HV) coupled with
high product ive potentLal.



S L N 9  F l - T a f a r i k e l a x H . d . T .

Ta fa r i ke la  -  E th iop ian  o r i g i n ,  co l l ec red  by
P . G .  S y l v a i n .
Planthabi t  and seed characters h ighly  uni form.
Branches hor izonta l ,  la ter  dropplng.  rnternodes shor t . ,
medlum; leaf t ips l ight  bronze,  occasional ly  green.
Fru i ts  oblong to long oblong.  Beans long oblong.
Progeny f ron selected p lants under t r ia l  r_ndicates htgh
tolerance to CLR and drought hardiness and some tolerance
to nematodes.  y ie ld moderate.  (cof feeplanters guide,  rndia
L974) 

:
F3 - generation 90-95% of the population exhibits
A-react iongroup to HV.

F4 - actually present at CDC, Aceh Tengah.

From Indonesia:

C.J  (a1uk) Fl -  CfFC Hti  26 (= Caturra Vermelho x H.d.T.)  senr by
CfFC to  Eas t -T imor  in  the  la re  1960 's .

F2 or 3 sent to Aceh Tengah accid"entally ln a batch
of Arabusta-Tirntlm seed.

F3 or 4 Farmers seedgarden at Jaluk, silih Nara, Aceh Tengah.

F4 or 5 actually present at the CDC, Aceh Tengah.

c .  T(  1m)T( im) sent by the Dinas Perkebunan TLnor under
Caturra
Later i"t was di_scovered that it is a real
probably a young generation as )50Z.shows
After screening of 750 trees in the f ie ld
symtoms of CLR.

the name of

Catl-mor and
brown t ips.
onl-y 2 showed
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