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Summary 

The occurrence or Hemileia vaslalrix in 
Papua New Guinea threatens ruture 
production or coffee in PNG and increases 
the risks to the growing Australian indus
try. Short-term and long-term measures to 
deal with the problem in PNG are outlined. 
Urgent administrative action is required ir 
there is" not to be a major rail in PNG coffee 
production both in the medium term and 
more permanently. PNG may need roreign 
aid to enable it to cope with the problem. 

Coffee rust caused by the fungus, Hemileia 
vas/a/rix, is not new to the Austral-Pacific 
region. It is present in Fiji , New Caledonia, 
Vanuatu, Samoa and now in Papua New 
G uinea (PNG). Australia and Hawaii are 
fortunate to be free from this debi litating 
disease (McCulloch 1986). However, il is 
spreading in the region. It was detected· 
in PNG in April t986 in Ihe Western High
lands coffee-growing region of the country. 
It seems likely that the disease was a lready 
present for about one year before detec
tion. It has already spread widely. It poses 
a substantial threat to the viability of 
P NG's coffee industry. 

Coffee is PNG's main agricultural export 
earner. Coffee grown in PNG is largely of 
the Arabica type (Coffea orobico) which 
provides high quality coffee but is most sus
ceptible to coffee rust especially at lower 
elevations. In some of the lowland areas, 
Robusta coffee (Coffea conephora) which 
produces lower quality coffee, is cultivated. 
A few isolated incidences of the disease 
have been identified in the lowlands as well. 

The severe nature of the damage caused 
by the fungus, the rapid rate of spread of 
the disease through release of fungal spores 
in large quantities into the air and their dis
persal by ai r currents, and acc identa lly by 
plantat ion workers and coffee buyers on 
their clothing as they travel from one vil 
lage to another means that it is likel y to 
spread widely and quickly in the industry 
to cause considerable loss. A further fac
tor contributing to the severity of the 
disease is the inconspicuous initial develop
ment of the fu ngus before it becomes 
visible by which time serious damage has 
occurred (Waller and Turner 1986). 

• Examined microscopica lly and confirmed by a 
plant pathologist on 30 April 1986. 

The facl also Ihal Ihe whole of PNG's 
main coffee area is in a geographicall y 
close- knit area in the highland provinces 
facilitates the spread of the fungus. Unfo r
tunately, both growers and the majority of 
those interested in the industry have been 
unprepared for the occurrence of the 
disease. Coffee gardens on the majority of 
smallholdings a re suffering from inade
quate husbandry practices such as lack of 
weeding, prun ing and fertilizing, so there 
is little scope to curtaiJ the impact of the 
disease. 

Coffee rust attacks the leaves of coffee 
bushes initially reducing their photosyn
thetic a bilit y a nd subsequently defoliat ing 
the bushes. If no control measures are 
adopted or if measures are ineffective, the 
rate of loss of coffee production due to di s
ease normall y follows an exponential path 
over a 5-year period (Waller and Turner 
1986; Shaw el 01 1986). The slow loss o f 
yield during the early stages (first 2 yea rs 
or so) of the di sease makes it poss ible to 
adopt simulta neously both chemical and 
ot her measures of control to compensate 
for yield losses. Nevertheless, because an 
economically sound eradication program is 
not possible, coffee rust wi ll continue 10 be 
a major problem in PNG , adding to culti
vation costs as long as PNG cont inues to 
cultivate its current susceptible varieties of 
coffee. 

In PNG the disease may very well cause 
the abandonment of coffee production by 
a large number of small marginal growers 
or growers who do not carry out even the 
basic management practices on their hold
ings. Smallholder growers use o nl y minimal 
inputs a nd engage in little husbandry at 
present. The whole economy of PNG and 
particularly of the Highlands, wh ich are 
densely populated, can be expected to suffer 
economic difficulties. Moreover, few alter
native cash crops can be grown in the 
Highlands. 

In the short-run, fungicides can be used 
as a prophylactic and to control the disease 
once it is present. Either way, the cost of 
production is increased . Along with the 
chemical control, it seems desirable that the 
husbandry of coffee stands be improved in 
order to (0) make control measures more 
effec ti ve (e.g., pruning and removal of 
undergrowth will improve the coverage o f 
fungicides on coffee plants) and (b) to com
pensate for the increase in cost due to 
spraying. Since most coffee (especially 

smallholder coffee) in PNG is not well 
managed, coffee gardens often have over
grown trees which cannot be easily sprayed 
by means of simple knapsack sprayers. In 
o rder for spraying to be effective, most of 
the fo liage should be wetted with the chemi
cal sprays including systemics. This can 
only be achieved by knapsack sprayers 
when coffee trees have been adequately 
pruned. (Pruning is also requi red to in
crease production of berries.) Reduct ion of 
leaf area to be sprayed as a result of prun
ing lowers chemical requirements consider
ably. However, pruning of overgrown trees 
already affected by rust is not advisable as 
this liberates vast quantities of fungal 
spores into the air and enhances spread of 
the disease to other trees. However, if rust
affected overgrown trees are not treated, 
they remain as reservoi rs of infection. Con
trol of rust in such trees may requi re motO
ri zed sprayers. 

Most PNG coffee growers are smallhol
ders who uti li ze minimum labour and 
material inputs in cultivation o f coffee. 
Consequently, prior to the incidence of 
coffee rust, most growers in PNG incurred 
li tt le cultivat ion expenditure (De Si lva el 01. 
1986; Harvey·Jones el 01. 1986). BUI if 
coffee production is to continue on the 
existing holdings, greater inputs wi ll be 
essential in the near future. 

The long-run viability o f the industry in 
PNG and profitabilit y of coffee growing to 
individual growers (given their existi ng 
attitudes which can be expected to change 
slowly, if at all) rest on measures to reduce 
the quantity of chemicals needed for 
prevent ion and control of the rust. The best 
means of achieving this would be by replac
ing the existing coffee varieties with vari e
ties resistant to as many known races of the 
rust as possible. Allowing sufficient time for 
the bui ld up of stocks of such resistant vari
eties and the usual time lag for diffusion to 
growers, a replacement program would 
take more than 10 years even if commenced 
almost immediately. 

Figure I indicates some alternative 
scenarios for levels of coffee production in 
PNG in relat ion to alternative strategies for 
responding to the occurrence of rust. It is 
assumed that the norma l production level 
at the time of the outbreak (AF) wou ld con
tinue over the next 20 years in the absence 
of rust. The model presented in the figure 
also assumes that the response of growers 
to price changes during the next 20 years 
is relatively insignificant o r economic con
d itions are assumed stationary. As in Shaw 
el 01. (1986) it is assumed that coffee 
production may decline by about 70f1Jo in 
the first 5 years if no cont rol aClion is taken. 
The slope of the segment MG of curve 
AMGED is much steeper than the slope of 
GED. Even if rust cont ro l is not practised, 
it is assumed that production will stabili ze 
at the end of the 20-year period at about 
150J0 of the target production level main ly 
due to Robusta coffee and survival of some 
of the Arabica coffee at the higher altitudes. 

Curve AMD' assumes that the decline in 
production is caused by marginal farmers 
abandoning coffee fo r economic reasons 
plus a progress ive decline in coffee produc-
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Figure 1 Possible levels 01 colfee production lor alternative response s!(alegles, given the occurrence of rust 
(hypothetical scenarios. see lex!) 

[ion owing to seni lit y o r the existing trees 
and their replacement wi th resista nt va rie
ties and/ or ot her crops eit her in mixed cul
lU re wi th coffee or through d iversifica tion . 
When the product ion pa ll ern stabilizes a t 
the end of the 20t h yea r (see poin t D,), it 
is assumed that the country's prod uction 
will constitut e 30070 of coffee fro m existing 
varieties. The yield (EF) d ue to resistan t 
varieties is assumed to reach the target level 
wi thin 10- 15 years, a ltho ugh by this time 
complete di ffusion of resistant va rieties may 
no t have occurred. For simplic ity, it is 
assumed (a) tha i resistant varieti es are 
immune to rust and have the same or higher 
yield po tentia l as the ex ist ing coffee a nd (b) 
that Ihere is no varia tion in resistance to 
rust due to the eleva tion. T he immunity 
assum ption implies tOlal lack of need fo r 
chemical con trol and hence rapid d iO'usio n 
of resi stan t varieties. Whi le complete 
immunity to rust is q uite un likely, dropping 
the ass um ptio n may no t signi fica ntly a lt er 
the shape o f EF because even if fu ng icides 

a re needed in growi ng resistant varieti es, 
much sma ller q uanti t ies will be req uired. 
The lowest yield deficit and the quickest 
means of achieving the ta rget is ass umed 
to be thro ugh an integ ra ted prog ram o f 
rehab ili ta tion a nd fu ngicide-based contro l 
and prevent ion (see curve AMN). In any 
case, much more research is needed to 
determine Ihe likely posit io n and slope of 
these hypo thetica l a lt ernative produc tion 
pa lhs. 

In order to car ry o ut effec ti vely some of 
these strategies, PNG may need foreign a id , 
especially technical expert s such as could 
be provided by A ustra lia ( for instance in 
micro-propagatio n techniques, propagat ion 
of plant ing ma teria l (possib ly in Queens
land) and fo rm ula t ion of chemical con trol 
programs. 

The release o f rust-resistan t trees to 
growers should fo llow a patt ern which pro
tec ts individua ls as fa r as possib le fro m 
mass ive income fa ll s due to the fungal 
att ack and/ o r t ree replacement. For exam-
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pie, a ll growers o f Arabica coffee in the 
lower a lt itude Highland a rea sho uld sha re 
replacement stock as it becomes ava ilab le 
so tha t each replaces some trees rather than 
a few replacing a ll their trees at once. In 
thi s way no grower faces a mass ive decl ine 
in income by hav ing a1\ trees simultane
ously replaced, while all growers have some 
disease-resistant plant ings. 

The success o f the long- Ierm measures 
proposed here de pends o n the premise that 
new variet ies o f coffee brought into P NG 
are resistant to as many of the known races 
o f the fungus as possible, especia ll y the 
o nes a lready in P NG. Current ly abou t 30 
races of Hemileia vaslatrix have been iden
tifi ed in Ihe wor ld (Shaw er al. 1986). 

G iven the di ffi culty of contro ll ing the 
spread of coffee rust fro m o ne country to 
ano ther, it seems desi rable that A ustra li a's 
expanding coffee industry (located in 
Q ueensland) be based on rust· resistant var
ieties. Increased efforts with respect to plant 
quarant ine would also not be misplaced 
given the proximit y of P NG to Queensland. 
Austra li a would seem 10 have a specia l 
interest in helping deal wi th coffee rust in 
PNG o n humanit ar ian grounds since, fo r 
small growers, coffee is their only cash crop 
and no alternat ive cash crops a re ava ilable 
at present. It is poss ible that the coffee rust 
will destroy the whole coffee industry as it 
virt ua ll y did in Sri Lan ka. 
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