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In troduct ion .  

Isoptera are -widely d is t r ibuted  in all the w a r m e r  regions of the 
world, in pa r t i cu la r  in the Tropics  where  sub t e r r anean  te rmi tes  form 
a significant e lement  of the soil macro fauna .  

The" food of te rmi tes  is p lant  mater ia l ,  p r inc ipa l ly  wood, though  
special izat ion wi th in  the m a n y  genera  has led to a wide range  of 
feeding habits .  Some te rmi tes  feed di rect ly  on the wood of living 
trees, while at the other  ex t reme  there  are those which depend on 
h u m u s  in soil; some are able to digest d ry  t imber  and others  need 
wood tha t  has  a l ready  been b roken  down by fungi  or bacter ia .  In the 
treeless steppes, ha rves te r  t e rmi tes  collect and store d ry  grasses and 
herbs.  

Since te rmi tes  do not  p roduce  enzymes  for b reak ing  down cellulose, 
they depend on outside assistance in digesting the i r  food. The  m a n n e r  
in which  this  is achieved provides  a useful  division of the Isoptera 
into two groups.  The  first group possesses an intes t inal  f auna  of 
flagellate p ro tozoa  which  init iates the digestion of cellulose wi th in  the 
te rmi te  host,  and  here  belong the more  pr imi t ive  families,  the Kalo- 
termitid~e or d ry-wood  termites ,  and  the Rhinotermit id~e and  Termo- 
psid~e or damp-wood  termites .  The  second group,  which  is the larger  
of the two, depends  on fungi  and  bacter ia  act ing on the food supply 
before it is ac tua l ly  eaten. This  group is made  up of one family,  the 
Termitid~e, with  a divers i ty  of food preferences .  One sub- fami ly  of 
these sub t e r r anean  termites ,  the Macrotermitin2e, collects sound wood 
and stores it wi th in  the nest  u n d e r  condi t ions which  pe rmi t  it to be 
worked  on by  specific f u n g i - - t h e  so-called fungus  combs. Another  
sub-family,  the Termitin~e, ddpends on the h u m u s  presen t  in soil for  
its nour i shmen t ,  and u t i l i ses  the r e su l t an t  large a m o u n t s  of excreta  
in the cons t ruc t ion  of more  or less e laborate  mounds .  



256 w . v .  HARRIS 

The intimate connection existing between termites, trees and the 
so i l  has an interest for the forester in the Tropics which goes beyond 
the more widely recognised damage to constructional timbers. The 
influence which termites exert on tropical forestry has a positive 
aspect as well as a negative one, depending on local conditions. 

Termites and natural regeneration. 

Large termite mounds are a feature of the landscape in many  parts 
of the Tropics, par t icular ly  in savanna woodlands and cultivation 
steppes. In Africa and Asia these mounds are the work of Macroter- 
mitin~e, a sub-family of the Termit idx characterised by the presence in 
the nest-system of fungus combs sponge-like structures of woody mate- 
rial permeated with specific fungi which are continually being eaten by 
the communi ty  and replenished by foraging worker  termites. Such 
mounds are of direct ecological significance on account of their size 
affecting t h e  local topography, and because the soil used in their 
construction:is brought up f rom below and may differ in composition 
from the surrounding surface soil. In Australia and South America 
there are no fungus-growing termites,  and large mounds are the work of 
other sub-families including Amitermitin~e and Nasutitermitin~e. Such 
mounds tend to be smaller and have steeper sides than those of the 
Macrotermitinve, and to have less influence on vegetation in conse- 
quence. In S o u t h  America there are ants which build large, low 
mounds and have a type of fungus comb within the nest. The ant 
mounds produce an effect on vegetation corresponding to that  of 
termite mounds in Africa. 

The term <~ Termiten Savannen >> was used by TrtOLL (1936) for 
an African parkland formation composed of sharply delimited woodland 
islands in grassland free from trees, or with at most a light scattering 
of them (fig. 1). These islands are based on the mounds of Macro- 
termes spp., and their vegetation is composed of specialised trees 
from gallery forest formations and not of the usual savanna woodland 
species (fig. 2). Under suitable climatic conditions, and freedom 
from intense burning the outward spreading of this mound vegetation 
can be expected to produce in time closed-canopy forest. In a study 
of the vegetation of the Sese Islands in Lake Victoria, East Africa, 
THOMAS (1941) traces the regeneration of the original forest in a 
sequence beginning with the eolonising of termite mounds by grasses, 
followed by the growth of tall trees, and ult imately the coalescence of 
the woodland islands thus formed into a continuous forest canopy. 

Three species of Macrotermes are responsible for large mounds in 
Afriea--bellicosus, goliath and natalensis--and these are savanna 
dwellers. They invade suitable clearings as the forest cover is removed 
and die out if the forest re turns  again, leaving the uninhabited mounds 
as irregularities on the forest floor. Describing the spread of the 
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Fro .  1. - -  D e v e l o p m e n t  o f  w o o d l a n d  i s l a n d s  o n  m o u n d s  o f  M'acrotermes goliath 
i n  w e s t e r n  T a n z a n i a ,  a s  a f i r s t  s t e p  i n  t h e  r e t u r n  o f  t h e  f o r e s t  c o v e r .  

FIG. 2. - -  C l o s e - u p  o'f f o r e s t  v e g e t a t i o n  o n  m o u n d  o f  M. goliath, 
w e s t e r n  T a n z a n i a .  

Budongo rain forest in Uganda, EGGELING (1947) states that evidence of 
forest expansion is provided by <( the presence of relict Terminal ia  
velut ina trees, and of the derelict termite mounds of a grassland type 
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well within the forest, and is confirmed by a comparison of old and 
present day maps. >> The mounds are those of Macro termes  bellicosus, 
and the development of colonising forest around the base of the 
mounds is described. CUFODONTIS (1955) enlarges on this theme of 
termite mounds and forest regeneration. He notes the t remendous 
problems, both technical and financial, in making good the widespread 
deforestation by organised tree planting, and suggests that there is 

Fro. 3. - -  Inhabited mound of Macrotermes bellicosus without 
vegetation, northern Tanzania. 

some hope for the processes of natural  regeneration based on termite 
mounds. 

In areas of grassland caused by seasonal flooding and impeded sub- 
soil drainage, Macro te rmes  mounds provide scattered areas above 
water-level where thicket vegetation develops, producing a fur ther  
example of TROLL'S termite savanna. 

Under the drier climatic conditions which favour woodlands of the 
Brachys tegia  type rather  than forest, the presence of termite mounds 
leads to the development of islands of evergreen vegetation in advance 
of the main body of invading deciduous trees. One factor operating 



T H E  R O L E  OF T E R M I T E S  IN T R O P I C A L  F O R E S T R Y  259 

is topographical ,  as the elevated m o u n d  is less affected by grass fires. 
Whi le  the r t e rmi te  savanna  >> phase  m ay  be re la t ively  short  lived, the 
differences in vegetat ion persis t  a f te r  the woodland  has  become esta- 
blished, no doubt  due to chemical  differences in the soil. BURTT 
(1942) describes the  flora of t e rmi te  mounds  in the d ry  woodlands  
of Tangany ika .  In Rhodesia,  WILD (1952) finds tha t  the m o u n d  flora 
is re la ted  to tha t  of lower a l t i tudes  (fig. 3 and 4). 

FIG. 4. - -  A b a n d o n e d  m o u n d  of  M. bellieoszls w i t h  e v e r g r e e n  
t h i c k e t ,  n e a r  fig. 3. 

Macrotermes mounds  in Africa and Asia usua l ly  provide a soil with 
a h igher  minera l  content ,  r i cher  in clay and silt t h an  the su r round ing  
land, and this  fact  is widely  exploited by  local cul t ivators  (HARRIS, 
1961). Tree  growth  has  been f o u n d t o  be fas ter  on m o u n d s ;  for  
example  in Uganda Cassia siantea grew to a height  of 34 feet on mounds  
as compared  wi th  26 feet on the flat, wi th  little in te rgrad ing  in size 
be tween the sites ( S T E P H E N S ,  personal  communica t ion) .  

Under more  arid condit ions,  sub te r ranean  t e r m i t e s - - s m a l l e r  members  
of the Macrotermitin~e not bui lding conspicuous m o u n d s - - a r e  l ike ly  to 
h inder  na tu ra l  regenera t ion  of woodland  and th icket  by the i r  at tack 
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on seedlings and coppice shoots (fig. 5). Vegetation suffering from 
water strain during periods of drought is more liable to termite attack, 
and at a time when food shortages drive termites to unusual  lengths 
in their search for food. The species of termites commonly associated 
with damage to young trees is given in HARRIS (1961). 

Fro. 5. - -  Tree seediing attacked by Odontotermes in semi-arid country, 
northern Kenya. 

Termites and standing timber. 

Assessment of losses caused by termite attack on mature trees is not 
easy, part icularly in natural  forest where selective felling is practised, 
As a rule there are outward signs of attack which enable the loggers 
to avoid damaged trees.  Trees into which termites have penetrated 
and set up secondary nests in cavities hollowed out of the heartwood 
usually react by swelling in the vicinity of such nests. Otherwise 
when trees are felled and the cut surfaces show signs of termite gall- 
eries the logs are left lying in the forest, and do not figure in statistics 
of rejects at the mills (fig. 6). 

Economic damage to standing t imber is almost wholly due to ter- 
mites which possess intestinal protozoa, the dry-wood and damp-wood 
termites, and in part icular  to members of the genus Coptotermes. 
Thus it is from those parts of the world where CoPtotermes is most 
active that  most damage is r epor ted- - to  eucalypts in Australia, teak, 
Shorea and other trees in Indonesia, mahogany and pines in British 
Honduras and other Central American countries, and little or nothing 
elsewhere. 
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Concerning termites in Australian Eucalyptus forests, PENFOLD and 
WILLIS (1961) observe that << unlike other wood-boring groups, the 
feeding habits of which are adapted to tissues of definite moisture 
content, or show a decided preference for either pored or non-pored 
wood, the relatively few termites that derive cellulose from sound 

FIG. 6. - -  R e c e n t l y  f e l l ed  Cupressus s h o w i n g  d a m a g e  
b y  Heterotermes, St. He lena .  

wood can attack both sapwood and heartwood of living softwoods 
and hardwoods, and green and seasoned timber even the most highly 
resistant of the eucalypts are not immune to the major  tree-destructive 
termites. >> It is not surprising, therefore, that GRIEVES (1965) consi- 
ders that Coptotermes damage represents a potentially serious loss in 
new growths both under natural  regeneration and under management  
plans. 

In Indonesia, KALSHOVEN (1963) found that Coptotermes curvigna- 
thus showed a preference for leguminous trees both in forests and plan- 
tations. Infestation of teak was secondary to attack by dry-wood 
termites, while Shorea was damaged following tapping for resin. 
Some Swietenia mahagoni trees 52 years of age were killed by Copto- 
refines. It is interesting to note that these particular termites are 
not repelled by trees producing latex or resin. 

In Japan, NAKAJIMA and SHIMIZU (1959) report  that cedar, Crypto- 
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meria japonica, is attacked by Coptotermes formosanas with infesta- 
tions of up to 53 per cent in trees of 25 years or more. Attack is 
confined to the heartwood, with the termites entering through the 
larger roots. This termite is also reported on timber trees on the 
mainland of China. 

Coptotermes niger is found in pines and mahogany in Central Ame- 
rica. A high proportion of standing t imber in British Honduras is 
infested, with hollow pipes excavated in the heartwood. Affected 
logs are refused by the sawmills. As in  Australia, massive infes- 
tations are indicated by swellings high up on the trunks, and over the 
years selective felling with avoidance of such trees has built up a 
high incidence in the remaining timber. Plans for afforestation intro- 
duced the question of possible termite damage to new plantings. WIL- 
LIAMS (1965) reports  that  in the case of Pinus caribea an essential 
precursor  of termite attack is the presence of a brown-rot fungus, 
Lentinus pallidus, which in turn  is secondary to mechanical injury,  
usually by fire. Sound pine heartwood is immune to termite attack 
on account o f i t s  high content of resin and turpentine,  and only when 
these have been broken down by fungus can the wood be used by 
termites. In neighbouring Mexico and Guatamala it was found that 
the pines have a relatively low resin content in the heartwood and 
trees were ~ound to be attacked by Coptotermes in the absence of brown 
rot fungus. In British Honduras,  plantings of an introduced Gmelina 
sp. were attacked without any prior fungus infection. 

Termites and young plantations. 

Twenty years ago there began a wave of afforestation projects in the 
dry woodland and savanna areas of Africa, India and, to a less extent, 
South America with the intention of providing shelter belts, building 
poles and fuel for the rapidly expanding indigenous populations. In 
general the genus Eucalyptus was preferred to Cassia, Albizzia, 
Gmelina, and other genera previously employed, because of the rapid 
growth that could be expected from suitable species. It became 
apparent  very soon that in many localities eucalypts as transplants and 
saplings were being killed by termites (fig. 7). Since it was widely 
believed that subterranean termites did not attack heal thy plants, the 
pr imary  cause of death was sought elsewhere; drought was commonly 
blamed, while in Zambia the Fo re s t ry  Department  concluded that 
ecological conditions which favoured the development of Brachy- 
stegia woodland were the cause of failure to establish eucalypt plan- 
tations. Some high losses were reported;  in Cameroon they reached 
100 per cent with Eucalyptus saligna, and from 60 to 80 per cent with 
other species; in the drier areas of Uganda between 50 and 70 per cent 
of young trees were lost; in Northern Nigeria, E. camaldulensis lost 
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68 to 74 per cent in the first eighteen months, and up to 86 per cent in 
thir ty months. In all eases investigated, the termites involved were the 
smaller Macrotermitinx---Ancistrotermes, Microtermes and Odonto- 
termes in Africa; Odontotermes in India; - -except  in South America 
where certain Nasutitermitin~e were implicated. 

The development of persistant organochlorine insecticides, beginning 
with DDT, opened up the possibility of protecting seedlings and newly 
planted trees until they has outgrown the normal hazards of termite 
attack. Benzene hexachloride and chlordane, followed by dieldrin and 
aldrin, were found to give good results in nursery beds, and were then 
tried out in plantations to provide a protective ring of poisoned soil 
around each young tree. Encouraging results were  reported from 

FI, G. 7. Eucalyptus s a p l i n g  f r o m  t w o - y e a r - o l d  p l a n t a t i o n  d e s t r o y e d  
b y  t e r m i t e s  in Nigema.  

Brazil and parts of Africa, but there were also failures, as well as a 
lack of precision about t h e  minimum effective dose of chemical 
required. Work to this end was carried out in Northern Nigeria jointly 
by the Fores t ry  Department  and the Termite Research Unit, details 
of which are given by SANDS (1962). It was fortunate that about the 
same time there was developed a system of growing eucalyptus seedl- 
ings in polythene tubes, which permitted their being planted out in 
the field with a minimum of root disturbance. This required the use 
of potting mixtures, and to these the insecticide Could be added in 
accurate proportions. Simple mechanical aids to the mixing of potting 
soils added fur ther  to the efficiency of the protection which the insec- 
ticide gave to the young tree. The minimum effective dose was found 
to be l0 ounces of dieldrin 2 per cent dust to in 1 cubic yard  of potting 
soil, enough for 500 pots; equivalent to 370 grammes in 1 cubic metre. 

A review of recent developments in the control of termites of interest 
to foresters is given by HARRIS (1966). 



264 w . V .  HARRIS 

S u m m a r y .  

T r o p i c a l  f o r e s t r y  is i n f l u e n c e d  b y  t e r m i t e s  in  w i d e l y  d i f f e r i n g  w a y s .  
L a r g e  m o u n d s  c o n s t r u c t e d  b y  Macrotermes  in  A f r i e a  a n d  A s i a  a r e  

e c o l o g i c a l  f a c t o r s  w h i c h  i n f l u e n c e  t h e  n a t u r a l  r e g e n e r a t i o n  of  f o r e s t s  
a n d  t h e  v e g e t a t i o n  p a t t e r n s  o f  s a v a n n a  w o o d l a n d s  a n d  g r a s s l a n d s .  

E c o n o m i c  l o s se s  in  t i m b e r  e a u s e d  b y  t e r m i t e  a t t a c k  on  m a t u r e  t r e e s  
a r e  r e s t r i c t e d  to  t h o s e  a r e a s  in  A u s t r a l i a ,  A s i a  a n d  C e n t r a l  A m e r i c a  
w h e r e  p a r t i c u l a r  s p e c i e s  of  Coptotermes a r e  p r e s e n t .  

A f f o r e s t a t i o n  w i t h  Eucalyp tus  in  l ess  h u m i d  a r e a s  of  A f r i c a ,  I n d i a  
a n d  S o u t h  A m e r i c a  h a s  b e e n  g r e a t l y  f a c i l i t a t e d  b y  t h e  u se  of  o r g a n o -  
c h l o r i n e  i n s e c t i c i d e s  to  p r o t e c t  s e e d l i n g s  a n d  s a p l i n g s  f r o m  a t t a c k  b y  
g r o u n d - d w e l l i n g  t e r m i t e s .  

Z u s a m m e n f  assung. 

F/J r  d ie  t ro . i ) ische F o r s t w i r t s c l l a f t  i s t  e ine  R e i h e  v o n  T e r m i t e n a r t e n  
in  u n t e r s c h i e d l i c h e r  W e i s e  b e d e u t s a m .  

Dis  g r o s s e n  T e r m i t e n h i i g e l  y o n  Macrotermes  s i n d  in  A f r i k a  u n d  
A s i e n  6 k o l o g i s c h  y o n  g r o s s e r  W i c h t i g k e i t ,  i n d e m  sie d ie  R e g e n e r a t i o n  
des  W a l d e s  u n d  d ie  V e g e t a t i o n s v e r t e i l u n g  in  T r o c k e n s a v a n n e n  u n d  
G r a s l a n d  b e e i n f l u s s e n .  

W i r t s c h a f t l i e h e  Holzsch~ iden  d u r e h  T e r m i t e n a n g r i f f  a u f  s t e h e n d e  
W a l d b ~ i u m e  b e s c h r ~ i n k e n  s i eh  in  A u s t r a l i e n ,  A s i e n  u n d  Z e n t r a l -  
a m e r i k a  a u f  s o l e h e  Gebie te ,  in  d e n e n  b e s t - i m m t e  Coptotermes-Ar ten  
v o r k o m m e n .  

Die  A u f f o r s t u n g  m i t  E u c a l y p t u s a r t e n  in  A f r i k a ,  I n d i e n  u n d  S f i d a m e -  
r i k a  i s t  w e s e n t l i e h  e r l e i e h t e r t  w o r d e n ,  s e i t d e m  m a n  dazu  f i b e r g e g a n g e n  
ist ,  d ie  S~imlinge  u n d  J u n g b ~ i u m c h e n  d u r e h  v e r s c h i e d e n e  o r g a n i s c h -  
s y n t h e t i s c h e - B o d e n - I n s e k t i z i d e  zu schf i t zen .  
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