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Para rubber (Hevea brasiliensis Muell.) is fast 
becoming a dollar-earner crop in the Philippines 
because of its high export potential.  In 2016, 
natural rubber exports to Malaysia, Taiwan, USA, 
Singapore, and Hongkong reached $ 36.4 million 
in the forms of latex and crepe sheets (The World 
Fact Book, Field Listing Exports-Commodities, 
Central Intelegence Agency, 2017).  

Para rubber (H. brasiliensis Muell), as a  
reforestation crop can help control the level of 
carbon dioxide in the atmosphere and combat 
green effect.  It is also considered as one of the 
most profitable agro-industrial ventures in the 
country and commercially grown in Mindanao 
with great success as well as in most Southeast 
Asian countries, like Malaysia, Indonesia, 
Thailand, Cambodia, Vietnam and Southern 
China.

This issue of RISE will provide significant 
information as well as generate awareness on 
the benefits and importance of para rubber to the 
country. The information contained in this issue 
is intended for individuals or any stakeholder 
who is interested to cultivate and propagate this 
species. We hope the knowledge and learning 
that will be gained from this publication will 
be of use in further enriching our ecosystems 
landscape and services of valuing para rubber 
as a resource for conservation and protection.
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Common Name

Local Names

Scientific Name

Family Name

Description

Distribution 

Para Rubber

Rubber (Philippines); Arbol de caucho 
in Venezuela, Sibi-sibi in Guyana; Mapalapa 
in Surinam; Seringa or seringuera in Brazil: 
Capi jeve or Shiringa in Peru; Rubberwood in 
Malaysia, Thailand, Indonesia and Sri Lanka.   

Hevea brasiliensis Muell.

Euphorbiaceae

 Para rubber (Hevea brasiliensis Muell.) 
is a tropical tree crop which requires a warm 
humid equable climate (20 to 35oC) and a fairly 
distributed annual rainfall of not less than 200 
cm (80 inches) for its optimum growth and 
productivity (Philippines Recommends for 
Rubber, 1997).  Areas with marked rainy and 
dry seasons, and areas where continuous 
morning rains occur, and areas situated above 
500 meters (1,500 ft.) from mean sea level are 
not good for rubber growing. With regard to 
climatic requirements, rubber is usually grown 
only in those geographical zones lying 10 to 
15oC on either side of the equator.

It was introduced to the Far East in 1876 
from the Kew Botanical Gardens, England, 
from seeds brought by Sir Henry Wiekhams 
from the Amazon, Brazil.  Most of the original 
2,000 seedlings from the Kew Gardens 
were sent to Sri Lanka (Ceylon) and a few to 
Malaysia (Malaya) (Bello, 1994).
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 Para rubber (H. brasiliensis Muell.) 
requires a fairly deep (at least one meter), 
well drained acidic soil.  Also, it does not like 
“wet-foot”, the water table should be at least 
1 meter below the soil surface in areas to be 
planted with rubber.  Flat or level lands are 
good for rubber only if they are well drained.  
Undulating or rolling lands are ideal for rubber 
growing because the drainage in such areas 
will always be good. But very steep slopes 
should be avoided as it is very difficult to work 
in such areas.  Para rubber can be grown on 
a wide variety of soils ranging from clay loam 
to sandy loam, provided that depth, drainage 
and soil reaction are not limiting factors for 
development and yield. 

Site requirements

Propagation The stand density for planting para rubber 
is now considered as 500 trees/ha irrespective 
of the genotype of the rubber clone, their 
growth and morphological characteristics 
or environmental factors.  This density is 
supposed to give the optimum space required 
by the mature para rubber tree for the whole 
life span and is expected that intra species 
competition is at  its most favorable level 
producing the highest dry rubber yield per 
hectare.  Under high densities tree crown 
can have overlapping distribution of leaf area 
that in most instances reduces the crown size 
(Makinan 1996).  Tree crowns also become 
small under high tree densities due to self-
pruning affecting the interception of light 
(Cannell 1983; Pathiratna 2006).  Under high 
tree densities below ground competition also 
can be high (Schroth 1999).  

The para rubber in stress under high tree 
densities significantly reduces the growth in 
girth and grams/tree/tapping yield (Webster 
and Pardecooper 1989; Obouayeba, et al. 
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Plantation 
establishment

2005).  Reduction in growth rates reduces the 
thickness of bark  and the number of latex 
vessel rings in bark (Webster and Padekooper 
1989).  Smaller tree trunks also result in shorter 
tapping cuts.  All these are important yield 
determinants affecting the grams/tree/tapping 
(g/t/t) yield of the para rubber tree.  Poor 
growth of trees also delays the time at which 
trees commence tapping.  In other words, the 
immature period is extended.

Under low densities rubber trees grow 
faster, reach tappable girth early and yield 
more on a tree basis (Westgranth and Buttery 
1965).  This is particularly because trees grow 
faster during the immature phase under low 
densities (Rodrigo et al. 1995).  Growth of 
the trees after the commencement of tapping 
is greatly reduced and the growth during the 
immature phase plays the most important role 
in determining its future yields (Webster and 
Padekooper 1989).

In growing para rubber, raising seedlings 
in nurseries and tending them carefully for 
budding, before transplanting into the field, 
are widely recognized.  This technique is more 
convenient than direct field planting (The 
Philippines Recommends for Rubber 1997).

                            

Para rubber trees have been planted over 
the past 100 years and plantations are found 
in many tropical countries like the Philippines. 
It is successfully grown in Basilan, Zamboanga 
del Sur, Cotabato (Fig. 1), Agusan, Surigao, 
Bukidnon and Misamis Oriental.  These 
plantations have been managed and utilized 
mainly for latex production.



6
RISE
30.2

Uses

Fig. 1. Para rubber tree plantation in Antipas town, North Cotabato

Natural para rubber production begins 
with the tapping of the matured rubber trees 
when the trunk (DBH) circumference reaches 
40-50 cm at a height of 1.0 meter from the 
ground. Workers tap the trees by making an 
incisions which cause the slow flow of the 
milky fluid called latex. After enough latex is 
collected in pails, the water is then removed 
from it and the latex is turned into raw rubber. 
There are approximately twenty different types 
of synthetic rubber used at present.  Some 
of these are silicone rubber, acrylic rubber 
and butyl rubber. The production of this type 
of rubber consists of adding materials like 
petroleum, crude oil and different types of 
gases (Alcala, 2007).

Also, it is widely used as potential for 
lumber but suddenly shifts to its significance 
in the automotive industry due to its strength, 
long lasting, water and heat resistance. Other 
benefits like being non-slip, soft, durable, and 
resilient makes this material the first choice for 
playground equipment, shoes, mats, flooring, 
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Economic 
importance

healthcare supplies, household supplies, balls, 
toys and thousands of other rubber products. 
Para rubber comes in a large variety of colors, 
styles and textures making it extremely diverse. 
Used para rubber tires are often recycled to 
make other items like mulch, shoes, bags, 
jewelry, and coats. It is safe and reliable and 
seen as a valuable material by many.

Para rubber, in one form or another has 
been used since the ancient times, evidence 
of its use going back 2,000,000 years or more 
(AIRIA, n.d). In those days the substance was 
derived naturally from the para rubber tree. 
Individuals would then use it to make balls, 
and to waterproof handmade buckets, pails 
and more. As time went by, more uses for para 
rubber were discovered inspiring the invention 
of synthetic para rubber because the natural 
alternative could not keep up with the growing 
demand. Every year, approximately 4 million 
tons of natural para rubber and 7 million tons 
of synthetic para rubber are produced to make 
more than 50,000 different products that we 
use on a daily basis worldwide.

Given the consistent strong demand for 
para rubber products in the domestic and 
world markets, the government recognizes the 
potential of the para rubber industry to spur 
economic development. In fact, natural para 
rubber still holds a significant market share 
of 30 to 40% over synthetic rubber despite 
advances in synthetic para rubber compounds 
(DOST-FPRDI, 2013). Natural para rubber is 
used in over 50,000 consumer products and 
continues to hold the greatest share in tire 
production.

The chemical and physical properties 
of para rubber (latex) is a white or colorless 
hydrocarbon.  The simplest unit of para 
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Ecological significance

Carbon sequestration

Phytomass 
Accumulation

rubber is isoprene, which has the chemical 
formula C5H8.  Crude para rubber is a hard, 
transparent solid; from 0 to 10°C it is brittle 
and opaque, and above 20°C it becomes soft, 
resilient, and translucent.  When para rubber 
is mechanically kneaded, or is heated above 
50°C, it becomes plastic and sticky; above 
200°C it decomposes (Lewin, 2008).

Para rubber plantation can act as a carbon 
sink which is essential in absorbing carbon 
(CO2) in the atmosphere. Through carbon 
trapping of rubber plantations, greenhouse 
gases can be partially mitigated. On an 
average, a para rubber tree is capable of 
fixing approximately one MT of CO2 during 
its 30-year economic life cycle. The carbon 
sequestration of para rubber trees per hectare 
amounts up to 272.08 tonnes within 30-year 
life period (57.91 per cent was fixed in litters), 
whereas in case of rain forest and in secondary 
rain forest, those are 234.305 tonnes and 
150.203 tonnes,  respectively. Several studies 
also found out that the carbon assimilation 
or sequestration capacity of para rubber 
plantation is much higher than other similar 
terrestrial ecosystems. It is even higher than 
most evergreen forests, mainly because of  
its considerable vegetative growth compared 
with virgin forests that are several decades or 
even centuries old and are not growing at a 
fast rate. 

The phytomass accumulation of rubber 
plantation highly depends on the plant’s age, 
species, clone, density, health, and nutritional 
state, along with environmental conditions and 
management techniques. Based on Earth’s 
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Carbon Gas Emission

Pests

area that is suitable for the rubber monoculture 
cultivation (10 x 106 ha) an average value of 
5,295 million tons of carbon could be stored in 
the terrestrial ecosystems over 33 years. The 
phase of maximum phytomass accumulation 
starts after closing the canopy, which can 
occur starting the fifth year with vigorous 
clones under good growing conditions 
(Moreira, Moraes, & Fageria, 2009). 

Natural para rubber demands small 
nutrient and low fossil fuel consumption which 
makes it environmentally compensating. While 
it takes between 108 and 174 GJ to produce 
1 ton of synthetic rubber (finite product), the 
same amount of natural rubber only takes 13 
GJ to make (IRRDB, 1998). Each metric ton of 
natural rubber produced instead of synthetic 
rubber corresponds to a reduction of 4.8 tons 
of carbon into the atmosphere. 

The para rubber tree is exposed to 
numerous pests like other agricultural crops. 
Aphids, mealy bugs, spider, mites, and scale 
insects are primary pests of para rubber 
tree. Aphids and mealy bugs are soft-bodied 
insects that pierce plant tissue and feed on cell 
sap. Spider mites are tiny arachnids that also 
feed on cell sap. You may see telltale signs of 
their presence by the delicate webs they spin 
before you notice the mites. Sap feeders leave 
stippled or speckled leaves as they remove 
chlorophyll. Scale insects are also sap feeders, 
but they often go unidentified because they 
live underneath protective scales that they 
use as armor against predators. If you manage 
these pests early, your plant may suffer 
minimal damage, but unchecked feeding 
results in unattractive leaves that eventually 
drop from plants. Horticultural soaps or liquid 
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insecticides that you apply as a soil drench 
may be effective in treating these pests when 
used according to label. 

Diseases Para rubber serves as outdoor ornamentals 
and houseplants in frost free environment. It 
responds to pruning and become large when 
grown in the wild. Para rubber trees can be 
maintained in small size by trimming regularly. 
It should be properly taken care of to avoid 
diseases. If left in dark conditions or weakened 
by overwatering, para rubber trees have 
chances to get affected by various illnesses. 

Few diseases attack rubber tree. 
Overwatering plants so that the soil becomes 
waterlogged favors pathogens that grow in 
soil. Root rot, which is caused by various fungal 
pathogens, such as  Phytophthora species, 
causes roots to decay and is often signaled 
by yellowing of leaves. Foliar nematodes 
(Aphelenchoides spp.), which are microscopic 
roundworms, infect rubber trees' leaves as 
they feed and cause the areas between leaf 
veins to turn yellow and die. 

Fig. 2 Leaf disease in the para rubber tree
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Fig. 3  Crown gall 
disease in the 
rubber tree

Sclerotium rolfsii is the fungus that 
causes southern blight (Fig. 3). It is a simple 
preventable moisture associated infection 
which is mostly seen in para rubber trees 
especially in summer months. Some of the 
early symptoms of fungus include yellow or 
reddish spots on the subordinate leaves. It is 
seen mostly in plants that are overwatered or 
regularly misted. When the infection develops, 
a bunch of cotton fungi and hard brown lumps 
are seen around the basement of stems. It will 
slowly spread from stems to the leaves. It is 
hard to treat as it is a devastating infection. 
The best option is prevention of fungus. In 
repotting rubber trees, use sterilized potting 
medium. It should be watered cautiously 
during growing season. Ensure that leaves are 
maintained dry.

Crown Gall

Southern Blight

Crown Gall is a bacterial infection 
that affects the stems and roots of rubber 
trees. This is caused by a bacterium called 
Agrobacterium tumefaciens. Species affected 
by crown gall is characterized by enflamed 
areas around stems. It can cause huge 
disfiguring multitudes to appear. Due to this 
dangerous condition, roots get affected that 
inhibits the plant from absorbing moisture and 
nutrients. Unluckily, there is no cure for crown 
gall. If the plants get infected, they have to 
be immediately destroyed to avoid bacterium 
spread.
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It is one of the highly common diseases 
seen in rubber trees. Xanthomonas leaf spot is 
caused by a bacterium named Xanthomonas 
campestris (Bila, J., M., et al.). When it affects 
the rubber tree, small oozing spots appearing 
around the leaves can be observed. It turns the 
leaves yellow which eventually die. At the start, 
it grows surrounded by yellow discoloration, 
and afterwards it spreads along the leaf veins. 
Applying copper-based bactericides early, can 
prevent the infection from scattering. It should 
not be overused since it has chances to affect 
the healthy tissue. Some of the best ways to 
prevent Xanthomonas leaf spot is to avoid 
excessive watering and use fertilizer sparingly.

Xanthomonas Leaf 
Spot

Mealy bugs

Thrips

Mealy bugs are grayish-white bugs with 
tiny oval bodies that appear waxy or cottony. 
They do not have wings or visible legs and 
move very slowly. Groups can usually be seen 
forming white, cottony masses where the para 
rubber plant leaves grow from the stem. They 
feed on the plant juices and secrete honeydew. 
Severe infestations cause the plant to grow 
slowly and drop leaves. The plant should be 
sprayed with a hose to clean off the cottony 
masses and honeydew. Insecticidal sprays 
containing malathion will kill them.

Tiny winged insects referred as thrips 
easily attack the rubber trees but certain 
growers of rubber trees remain unaffected to 
thrip infestations. Some early signs include 
silvery gray blemishing behind the leaves 
where nourishing has occurred. It makes the 
infested leaves to coil and drop. Commercially 
available insecticide can be used to prevent 
and control thrip infestation.
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Corynespora leaf fall is the most 
dangerous disease among various maladies. 
The pathogen affects both young and old 
leaves and causes leaves to fall all year round. 
This may lead to a delay in maturation of 
young rubber trees, yield reduction of mature 
para rubber trees, and even plant death on 
susceptible clones. At present, Corynespora 
leaf fall condition is seen in majority of rubber 
growing countries like Africa and Asia. Majority 
of the exceptional clones in the world have 
chances to get affected by now. One of the 
famous clones in Africa is IRCA 18. It is the 
latest clone that has been affected by the 
disease. 

Corynespora leaf fall

Sclerotium collar rot Sclerotium rolfsii rot, a soil-borne nursery 
fungal disease, causes diseases to a wide 
range of plants.  It primarily attacks host stems, 
although it may infect any part of a plant under 
favourable environmental conditions including 
roots, fruits, petioles, leaves and flowers. The 
fungus occasionally produces basidiospores 
(the sexual stage of reproduction) at the 
margins of lesions and under humid conditions. 
Seedlings are very susceptible and die quickly 
once they become infected. Invaded tissues 
are pale brown and soft, but not watery. Control 
of Sclerotium diseases is difficult and depends 
on a combination of cultural, biological, and/
or chemical methods. Good cultural practices 
including rouging, eliminating weed hosts, and 
avoiding crop injury during cultivation. 

Sudden wit and foot 
Canker

Referred as Nattrassia mangiferae, the 
fungus attacks both young and adult trees 
and spreads quite fast in the field. It attacks 
the cambium and spreads downward, causing 
wilt, dieback, cankering or decline depending 
on the tree species. 
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 A ‘canker’ is a symptom of an injury 
often associated with an open wound that 
has become infected by fungal or bacterial 
pathogen. Some stress agents that provide 
opportunities for canker and stem dieback 
diseases include prolonged exposure to 
extremely high or low temperatures, flooding, 
high winds, nutritional imbalances, soil 
compaction, mechanical injuries, animal 
damage, and improper planting. Since canker 
diseases are difficult to control, the best 
measure to prevent it is to keep plants healthy 
or to prune out the diseased plant parts when 
practical.

Ensure to know the symptoms so that 
the condition can be diagnosed as early as 
possible. When the condition is detected early, 
this deadly disease can be controlled and 
managed to a certain extent. It is important 
to remain responsive for disease surveillance 
maneuvers. 

Breeding for resistance

Cultural Problems Para rubber trees are sensitive to 
temperature changes. They like warm 
environments and respond best to 
temperatures between 55 and 80o Fahrenheit. 
If temperatures drop below this, they may 
respond with discolored or disfigured leaves. 
Young leaves may pucker and mature leaves 
spot brown blotches. Locations near air 
conditioners are not suitable for a rubber tree. 
These plants are also sensitive to being moved 
and may drop their leaves if you move them 
from their familiar growing spot. Although new 
leaves will grow, plants remain unsightly until 
they fill out again.
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