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DEDICATED TO THE COLLECTORS OF GUMS AND RESINS
IN ALL PARTS OF THE WORLD, MANY OF WHOM,

ESPECIALLY ON THE AFRICAN CONTINENT,
LIVE IN HUMBLE CIRGUMST ANCES

AND CARRY OUT THEIR WORK 
UNDER ARDUOUS CONDITIONS
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Chapter I 

THE NATURE AND USES OF GUMS 

T h e  Occurrence and Origin of Gum in Plants:-The vegetable 
gums are a group of plant products resembling carbohydrates and 
widely distributed in the Vegetable Kingdom. They are characterized 
by the ability to dissolve in water forming viscid solutions, or by absorbing 
water to form jellies or gelatinous pastes as in tragacanth and allied gums. 
On desiccation or exposure to the air these solutions or pastes lose their 
water and dry to hard, clear, rather glassy masses. 

Gums are to be found in a greater or less degree in most plant families. 
Various organs of the plant may produce or secrete them. They may be 
produced only in very small quantity and not be readily discernible, or they 
may be produced very copiously forming large, conspicuous incrustations 
on the surface, as with most of the commercial gums, particularly the tree 
gums. Certain families of flowering plants are notable for the number of 
species they contain that are free gum yielders. Notable among them is the 
Leguminosae, in which a hundred or more species of Acaciu alone are known 
to yield gum, including those that are commercially important for gum 
arabic. Several species of Astragalus are also free gum yielders and are 
the source of gum tragacanth. The following are additional notable gum 
yielding genera in the family-Albizzia, Bauhinia, Caesalpinia, Ceratonia, 
and Pithecolobium. Other important gum yielding families are-Anacar- 
diaceae, Combretaceae, Meliaceae, Rosaceae and Rutaceae. 

Various views have been put forward concerning the processes whereby 
gum is formed in plants. In some instances it is believed that gum is part 
and parcel of the normal metabolism of the plant and is in every sense a 
natural or physiological rather than a pathological product. While some 
vegetable gums may originate in this manner and be part of the normal cell 
content, as in the case of the gums in sugar beet and yeasts, it is now 
generally agreed that most gums owe their origin to infection of the tissues 
by some form of micro-organism (A. C. THAYSEN and H. J. BUNKER, 
1927). In some cases the production of gum has been attributed to fungi 
attacking the plant, these fungi being responsible for enzymes that 
penetrate the tissues and transform the celluloses and hemicelluloses of 
the cell wall into gum. This may be the origin of the gum produced in the 
"gummosis" diseases of certain deciduous and other fruit trees. In other 
cases, particularly with species of Acacia, gum formation has been attri- 
buted to bacterial action and it has even been claimed that specific bacteria 
are capable of producing different kinds of gum, but as yet there is little 
concrete evidence in support of this. I t  has even been suggested that a system 
of inoculating trees to induce a regular and uniform production of gum 
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might eventually be possible, but no progress has so far been made in 
this direction. 

The bacterial origin of gums was first studied by R. GREIG SMITH 
(1902) in Australia and later by J. S. BLUNT (1926) and others, in the 
Sudan. The views of the last mentioned in regard to the bacterial origin 
of gum arabic in the Sudan are of special interest. H e  points out that 
Acacia senegal (syn. A. verek), the source of the best gum arabic, does 
not yield gum when in a state of active healthy growth with an abundance of 
soil moisture and soil nutrients, but only in a state of poor vigour or an un- 
healthy condition. This may be due to poorness of soil, a common occur- 
rence in the Sudan as the "gum gardens" are often established on land that 
has become worn out through frequent cultivation of other crops, or to lack 
of moisture, also a common occurrence, and accentuated by the competition 
from grasses. I t  has been found that when gum arabic trees are specially 
cultivated, and thrive accordingly, or where they are growing near water 
they remain green most of the year and do not give off gum. When such 
trees are tapped they appear "to be able to heal quickly and to stave off 
infection." Callus formation is rapid in such trees. The view is held that 
the bacterium responsible for the production of gum is always present but 
whether it is active depends upon the condition of the tree and its en- 
vironment. If infection were to take place from one tree to another there 
are many agencies that would cause this. The actual act of tapping as 
carried out by natives with their implements may cause infection. Ants are 
common over the wet surface of the wound immediately after tapping. 
Beetles frequently attack the trees and grazing animals (camels) tear off 
small branches and twigs. 

While some hold the view that the production of gum in Sudan gum 
arabic trees is due to bacterial agency there are others (D. W. MALCOLM 
1936) that consider the gum to be a normal product of plant metabolism, 
produced in response to physiological disturbances induced by drought. 
They argue that it can hardly be maintained that all, or even the 
majority of trees yielding gum arabic are unhealthy when Acacia senegal 
has survived and multiplied in spite of being continuously subject to drought 
and tapping. The real cause of the production of gum in Acacias and 
many other trees must therefore remain uncertain for the present. 

The origin of gum tragacanth and some of the allied gums is of a 
fundamentally different nature from that of the Acacia gums. True 
gum tragacanth (Astragdus spp.) is produced inside the plant by the 
transformation of the cell walls and adjacent layers of the medullary rays 
and the pith into gum. This readily absorbs water causing it to swell and 
exert pressure on the surrounding tissue. With the consequence that 
eventually it oozes from the stem of its own accord or as a result of injury 
or deliberate wounding. The pressure may be so great that a piece or strip 
of gum 2 cms. long may be exuded in as short a period as half an hour 
from longitudinal incisions, as in tapping. The gum often contains starch 
grains in appreciable quantity which were present in the original cells. 
In this respect the gum differs markedly from the Acacia gums. Little 
is known of the factors that cause the original gummosis of the cell walls, 
although fire may act as a stimulus. The rapidity with which the gum 
exudes determines its shape and to some extent its colour. 


