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Summary 
Figures are quoted for areas of eucalypt plantations throughout the world. South-east Asia 

accounts for only a small fraction of the world total. For fop equatorial zone Eucalyptus deglupta, the 
only species which occurs naturally in the zone, is likely to be best adapted. For areas with a distinct 
dry season a wider range of species is suggested for testing. The importance of provenance is 
stressed. Among the silvicultural characteristics of the genus are ;ts intoierance of competition and, 
in dry areas, the possibility of termite attack and boron deficiency. All can be overcome by ap­
propriate treatment. The faster-growing species are capable of a mean annual increment of 25-·­
:30m'/haian on average sites. For some purposes, especially tuelwood, specific gravity is no less 
important than volume production. 

Introduction 
At first sight it may seem strange that south-east Asia, the only part of the world outside 

Australia which has indigenous species of Eucalyptus, should have planted relatively small areas of 
the genus. During the preparation of the second edition of the FAO book "Eucalypts for planting", 
information was obtained on areas of eucalypt plantations established. Of the nearly 4 million ha of 
plantations reported, the biggest areas are 1.5 million in Latin America, 0.9 million in the 
Mediterranean basin, 0.8 million in Madagascar and Africa south of the Sahara and nearly O.G 
million in the Indian sub-continent. 

In comparison, the areas of eucalypt plantations reported from south-east Asia are modest. 
Philippines had over 7,000 ha in 197G and Papua New Guinea over 1,300 ha in 1973. An earlier 
estimate from Vietnam was 4,000 ha in 1965. Other countries in the area have trials or pilot plan­
tations amounting to only a few hundred hectares. In countries in neighbouring regions there were 
52,000 ha in the Kwantong Province of China in 1977 and over 8,000 ha in Sri Lanka in 1973. 
Within the tropical zone of the Pacific the biggest area, of about 12,000 ha, was (1976) in Hawaii. 

The wealth of tropical rain forest in south-east Asia and the silvicultural dominance of another 
famous family, the dipterocarps, is one possible explanation for the small scale of eucalypt planting 
in the past. Another may har been the difficulty experienced in finding species of eucalypt suitable 
for local conditions. As population pressure increases and more land has to be transferred from 
forestry to agriculture, the need to supplement the resources of the natural forest by high yielding 
and intensively managed plantations becomes more urgent. A particular case is the planting of 
village woodlots for the provision of fuelwood and other products, mixed in an intimate mosaic with 
agricultural crops. This symbiosis of forestry with agriculture can provide substantial benefits to 
rnral communities remote from the main forest areas. It seems certain that the rate of plantation 
establishment will need to be accelerated and it is worth re-examining the range of eucalypt species 
which could contribute. 

* Senior Forestry Officer, Food and Agriculture Organization of the l.inited Nations, Via delle Terme di 
Caracalla, 00100, Rome, Italy. 
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Choice ot species 
'1'able l smnma11zes the dimau, to:· a feK representative stati,ms in soutt·e,1s1. Asi;i,. Kuala 

Lumpur, Hinatuan and Djaka1 ta are exa n1ples of equatorial climates in ·which there is little variation 
in temperature through the year and there is no month with less than :-lo mm of rainfall. In Djakarta 
there is a period of ,j months during •vhich monthly rainfall drops below 100 mm, while in Hinatuan 
and I<: aala Lumpur at least 100 mm falls in every month of the year. Only one species of eucalypt is 
adapkd to such a combination of uniform warm temperatures and absence of dry season-E. 
deglupta, unique for its ucrnrrence on both sides of the equator from Mindanao at about 9°N to 
south-eastern Papua New Gui11ea at about l1°S. At aititudes dose to sea level mean annual tem­
perature exceeds 25°C, while at higher elevations (up to 1,800 m) it is between 20 and 25°. Total 
rainfall is mostly between 2,000 and 5,000 mm and there are no months with less than 30 mm. 
However, there are considerable variations in rainfall even within a single island. Cossalter (1977) 
notes that, in the central massif of Sulawesi, rainfall in an average year may reach 5,000 mm, with 
11-12 months in receipt of over 100 mm, while in coastal areas ad_1acent to the Tomini gulf on the 
same island average rainfall is between l,:i00 and 2,300 mm, with 4-5 months in receipt of less 
than 100 mm. 

The discontinuous island distribution and the variations m temperature and rainfall reported 
SL1ggest the importance of conductiHg provenance trials of E. deg!upta. This has been confirmed by 
early results from trials in Papua New Guinea, where it was found that provenances from New 
Britain, Mindanao and Sulawesi grew better than loca.l provenances from mainland Papua New 
Guinea. In eastern Mindanao, on the other hand, it was found that the local Mindanao provenance 
has been unaffected by a shoot borer which seriously damaged a Papua New Guinea provenance. E. 
de,c;lupta is now being planted on an increasing scale in Mindanao and Papua New Guinea. 

Where there is a distinct bnt not severe dry period in the cool season, a somewhat wider range 
of species may be well adapted to the conditions. First choice is the second of the two eucalypt 
species which does not occnr on the Australian mainland-·£. urophylla. The detailed account by 
Martin and Cossalter (1975/76) indicates the great variation within the species. Not only does it 
occur on several different islands in Indonesia (Timar, Flores, W etar, Alor, Lomblen, Pantar, 

but in Timor it occupies a wide altitudinal range from about 400 m to nearly 3,000 m. 
~.:onsidei-able phenotypic variation occurs. In Timor rainfall is between 1,.500 and 2,500 mm, with 
Z---4 months receiving less than 50 mm, but in the occurrences on other islands rainfall is usually 
between '700 and 1,500 mm with up to 7 or 8 months receiving less than 50 mm. The importance of 
provenance trials in this species also is clear. 

The areas of the Australian mainland of most interest to south-east Asia are northern Queens· 
land (especially the Cape York peninsula) and the northern part of the Northern Territory. Table 2 
gives climatic data for some representative stations and the attached map, issued by the Director of 
Meteorology in Canberra, indicates the seasonal rainfall zones. The summer rainfall zones of over 
1,200 mm and 650-1,200 mm have a good deal in common with some of the summer rainfall areas 
of south-east Asia. For example temperature range and rainfall distribution at Lamko and Mackay 
are not dissimilar; inland from Mackay the rainfall decreases rapicly with distance from the sea and 
a more exact matching of Lamko's climate could be found at an interior station. Other climatic 
similarities are between Lampang and Normanton; between Bangkok and Darwin; and between 
Manila and Cape York or Cape Don (although total rainfall at Manila is noticeably higher than at the 
other two stations). 

Eucalypts from these areas wich merit testing in south-east Asian areas with a dry season would 
include 
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A. Species with a wide distribution in north Queensland/Northern Territory 
(provenance testing may be desirable) 

E. alba 
E. brassiana 
E. confe1tiflora 
E. rniniata 
E.papuana 
E. polycmpa 
E. tetrodonta 

E. nesophila 
E. torelliana 

occurs also in Papua New Guinea and in Lesser Sunda Islands 
occurs also in Papua New Guinea 
occurs also in Papua New Guinea 

occurs also in Papua New Guinea 
occurs also in Papua New Guinea 

B. Species with restricted distribution in north 
Queensland/Northern Territory 

Melville and Bathurst Islands, Coburg peninsula 
Cairns/Atherton area. Casts the densest shade of any eucalypt and reputed 
to be the only species capable of growing in rain forest. 
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E'. c:1nuxldulensis 

E·. clutziana 
E~. drepanophylla 
E. Ccxseria 
E. {['ran.dis 
E. pr:llita 

Specie,c. 'w11ich hav," H ffi,ie distr:l,,Hioc in ks~ 
tropical arGI'· ;;•, ,,\ ustre1i.~. r:ssential to 

,iest only lh,= northern provenan<·c-s 

.for pro\-rendncc tria1 resu:lt.s, see I .. acazc· 1970~ 19'/'fL 
one of th;~, .successfui !.n K v,.rantong Province, ( hina. 

011e of the successfol species in Kwan tong Province China. 
from latitnde of Atherton 
Cape York pe1:insuia p1 c,'· 0 1,c1nce 

F •tltficomis also occurn ;n Papua Ne.;,, \;'i'1wa. 
T'he above species 1ist assun1es pl.anting at lovv or rnoderate elevations. Planting at high 

elevations would allow u,e use of 1m.•rc temperate species ,Y provenance,.. e.g. south,2rly 
provenances of E. grandis E. robusta. E saiig!Ja, E. paniw!ata. In the Nilgiri liil!s in southern India, 
;,,titude IJCN and elevation 2.00() w. F g/o/;ulir, from the uniform or winter rainfall zones of 
Au,,tralia has performed outstandingiy for over a ,:r:mury. 

Precision in climatic matchinr: should not be c;irried too far. Most species and provenances have 
some degree of plasticity, a capacity to acfapt to environments which differ somewhat from the 
natural one. Assessment of plasticity is '.JDe of the purposes of species ancl provemmce trials. 

SHvicultural techniques 
All species nf eucalyprs are extremely int0Je1ant of competition, especiaily from grass, and 

show a corresponding response to careful site preparation and clean weeding. Less intensive 
techniques, which may give satisfactory results vdth more tolerant genera such as Trctona or Pinus, 
are likely to fail with eucalypts. The higher cost of intensive site preparation and weeding can be 
justified if it prnduces a fully stocked plantation with closed canopy witbin 18 months, which is 
perfectly possiblr with a fast-growing species. 

In rnany parts of Africa eucalypts cannot be successfully planted without special inseclicidal 
treatrnE'nt against termites. Such treatment is accepted as an essential part of establishment costs. 
Termite dar;,age is usually confined lo the drier savanna areas. In the wetl•cr parts of south-ecist 
Asia termites are unlikf-ly to pose a problE"rn, but application of insecticide could be necessary in dry 
areas. 

Response to NPK fertilizers varies greatly according to the fertility of the site. On some sites 
response does not justify the cost. In Africa savanna areas, however, an initial application of boron 
at or soon after planting is essential to prevent severe deficiency symptoms including dieback 
during the dry season_ Similar problems are unlikely to arise in the wetter parts of south-east Asia 
but could do so in dry areas. 

The coppicing ability of mal)y eucalypt species e.g. E. grandis, E globultls is a big advantage 
when the crop is being managed on short rotations for production of fuelwood, poles or pulpwood_ 
Unfortunatelv E. deglujifa is reported to be a poor coppicer. 

Potential yields 
Information on yields of most of the species listed above is lacking. ,\ s an indication of what can 

be expected from one of the fastest-growing species, E. grandis, tab]es from Uganda, Zambia 
and South Africa agree in predicting an MAI of between 25 and 30 m'/ha/an on the sites of medium 
quality which may be expected to make up the greatest part of their plantinx areas. Similar yields 
may be expected from a few other species e.g. E. ttrOj)hylfri and E. deglupta. In the Philippines an 
overall average of 17-25 m3 is expected from the latter species (Tagudar 197 4) while one sample 
plot in Papua New Guinea yielded 31 m' at age 12-15 (Ovington 1972). It is doubtful whether any 
of the other species listed will yield as much as these three, although the better provenances of E. 
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C!1tll(J!aulrnsis, ll. tcrerico,·11£:5 and the clo~el~v reiatt:d l-:. orGssiano should yield 15-2.S rn°. 
For 1nany purpu::.es \-o.lurne y1eld ~::~ nut an adequare n1easure of productivity. rfhis is particularly 

the case for fuelv,,,-ooct since calorific valne is clnstly related to specific gravity. \V right production 
is thcrefon_· n1L1n: 1nqJnnJn! :t;n1 \'"Oh.Pne p~oclth·tion. i\ co1nparison of oven-dry density (grn/crn3 ) of 
severaJ eucaJypt '-~pecies iron1 young pJanrations !n Congo (?vlartin <1.nd Cossalter 1975/76) gave 
figt,res of \!Ab for F dcg/ap/11, 0.:32 for E. uruPh.~'1!a and E. sal1g11a, (J.:'i8 for E robus/a, 0.69 for E. 
c/oniana and 0.'/3 for R. crtriodora. This in.plies that an MAI of 18 m 3 of E. citriodora has about the 
sam{' caioriiic ,·alue as an :\1Al uf '.::9 m' of E. deglupta. Similar comparisons can be made with other 
genera. The ··1:-·awaiian giant" variety of Leumena !eucoccphala is quoted as 0.54, while the com· 
mon. slower-growing. nriety of the ,;arne species i,; quoted as 0.70 (N.A.S. 1977). Another fast· 
grow mg speciesA!bizia/alcalaria is quoted as varying bet ween 0.25 and 0.4 (Fenton et al 1977). 

The aryive examples arc illustrative only. Specific gravity within a species may vary greatly, 
being af:fecte(i by prcrven:u1{.'e, indiv"hJucd genot:/PC\ age, site type or silvicultural treatn1ent For this 
reason assessrne.nt oi specitic gravit~..r under local conditions is essential. 

Conclusions 
ft i~; nut nairueci ilia: E11ca,)•p:us is the panacea for ;,lforestation problems in south-east Asia, 

still less ~or forestry as a whole . .Nevertheless it v.;ould appear that the genus could contribute more 
in the iumre ti1an i, has in the ;iast. Fer the wN ,·quatorial zone Eucalyj)tus deglufJtu is the species to 
be p,eierred, for the drier areas the:-e are a numbfr of other species worth trial. Provenance clif 
ferences have been demonstrated in several of these species and careful attention should be paid to 
the selection and testing of prover:ances. Where plantations are for fuelwood production, e.g. m 
villagf woodlots, specific gravity is as important as volume production. 
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des 'Trnpiqui:~s >~o:~. 1 f;:1 tb:t. 
1:1) NATI(lf..;,\L ,\C . .\.DE;\JY OF ~CtLi\Lf~- {1 

tropics. ~·.A __ S,J VY ;·1shin.g1 L>.t. 
1 ·:1 O\'l'.\Cl'O'.\ .. LD. (1972): BiPh'l(i~';,• 

tropics \Virh particular 1·cferenct' t c, 
15) PRHiH, LD. (19;·;-..,: 

Resources. FAO· L'1':EP 
16) ']\\Gt:IJAR 1 E, 1", (1 D7-l-): 1)ct'e1Pprnent nf u:t:n1~;t, ,,.; _, 

poration of the Philiµpfr:e:-:. In Proceed1nf!:~ ui 
Forest Pl:-:i.ntations. Philippint? F1 1rt~3: }(\."~c:\ar~_-_!1 

17) TtRNBl U .. j. (l9~il: K,,n;,,:c:e. 
(;o-vL Publishing Ser\~ict:o (~anbe!Ti.L 

18} 'l{ERl\::;·~~EDT. F.L, (l~l~~~:)- \\;orld ('lin1;it~c 1)at;l t.~'1irn(-H 1c l);.-~_-1 

Discu~sfon 
Domingo, I. L. (Tb~ \;~ (., .. 

dP,g!upta but also 1~v1indan;io pro\.,rnance3 art' 
~n~-l E'uca{vptus species that to~erates pll?' 

AnEnver: f". gornphor:ej1ha/o: is one species ,vhich i~ '!znn-'l¼-n re, 

Ctirnaldu!ensis has been unht,althy and chk1rntic, l1P\\'f:'Vt'r, 1~·­
species. I do nut kncr\',\/ nf a surnn1er r~~infan ~;pt-'Ci!::~ !.hat is tc1]erant o! 

Lie\4/ T~ (: .. CVla1aysiaL 1) ln ~/~:;c:.h. ;n ica~;t lt;JH 1\1 ;-is_Te'.-~ ,;f 
11H: seed sourer- of this 
by the larva of a rnoth (Carpenter rnnth) \Yhich is being idt--ntified c::L ]\ 

attack the can1biun1 1 bore hc,]es, ht:·nce causing· tbc tc,p r~art r,f tht: tr-:~i-­
the attacks is about 1 U'f1. Haw: similar arcack;:: bten reported eis('v.• i., 
further provenance trials of£. deghtjt!a in Soulhe::1st 1\sia in the fonn 

Answer: 1) I thiuk thn similar attack~: have beer, !T:C<li'.t':l fi '.n 
from Fiji. 2) 1:'. dcglupta seed of sen-ral prm·e11:1nn•~: Ln ;gnn::,:irn,· : 
I)ivision of Forest Research,, CSlR(). Canberra, ;\J~;;tr~dia, 

Willian, R. L (FAO): I wou:d like t,i ask Dr 
poor coppicer. 

if it is· IS 

Domingo.LL (The Phiiippirn,s): Yes, it '", n the 1;1;\ ci<c;1r ,·1;1. 'r:,i,1 ,; 
contrast withAlbizzia falcata which is a good coppicer. 

Tun H.la (Burma): 1) £. mma!d11!u1sis grows we!} in Burma aud pi:Jrl'c,:1 '• ., ',i!ppb f.:c·r, '.flcl 
and serve as protection trees. \Ve ,vould like to introduce Eucalypti,,. ,r 1d1cr,• :u::. f\'l;:i, 'hww ,d1:ce 
are the differences bet,veen the tv,:o species? 2) \\',e also gro\Y in Sh;:1,n Statt=• fnr 
soil consen·ation. After the scrnnd or 1hird year of growth termi/c:, 
which are gradually destroyed. Ts it possibk to control such attacks? 

Answer: 1) E. tcrctirnrnis and E. camaldulr·nsis :ire distii:ct b1 : 
Both exhibit large provenance difference and provenance triais of h/:' 
it may be said that the most drought·resistant provenance of E ca1r:rr1tf1,fc11,0 i:: (,,-r1ich has the wider 
distribution of the two) will withstand more arid conditions than a1::, v<•"eu;; ,:u, Gf F. !rTr!ic01 ni:,. 

but that the best provenances of E. tercticrm1is grow straighter than l:;. rr; ma!du11 ,,sis. 2) E:. 1;m11dis is 
considerably less drought-resistant than E mmaldulcnsis, so de,1,h:, nH\ 1k' ciue prim;iriiy 1(, 
drought-stress. the termite attack being secuncl:;ry. A possible aiter:·,afr, t e:,.:pbmltwn nmlrJ be '!it'. 
formation of a ·'bridge" of untreated soil above the pct ~oiL allowing accv,s i,,, , :w i"1rnit, :s l<) tJ,;· 
plant roots. 
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