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Although the main source of income for the small grower Is the rubber 
produced from the holding, certain  anc illa ry  products also fetch supple­
mentary income to him. The most im portant an c illa ry  product is  of course 
the rubber wood. This is  discussed separa te ly  (Chapter 23). Rubber seed 
is also a supplementary source of income for the grower though on a
moderate scale . The o ther source is  the honey produced from the rubbier 
plantations.

Rl/BSBR SEED. SEED OIL AND OIL CAKE
Among the rubber producing countries, perhaps It was in India that 

rubber seed began to be used commercially for ex tracting  o il. Around 1965, 
the Khadi and Village Industries Commission of India took the In itiative
to introduce the processing of ru b b er seed . It has now assumed the
proportion of a small sca le  industry . The industry  is  concentrated in the 
s ta te  of Tamil Nadu (Haridasan, 1976). Rubber seed is  a minor source of 
non-edible oil in India.

Rubber seed production
Rubber seed production Is not s tab le  every  year. Even within one

year inter-clonal and in tra -c lo n a l. varia tion  in production is noted. Apart 
from the clim atic factors, the Incidence of d iseases affect the availab ility  
of useful seeds for extracting o il. In India the attack  of Phytophthora can
re s tr ic t the number of seeds availab le  for commercial use. The occurrence
of severe ra in fall during the seed fa ll season can also affect the availab ility  
of good quality seeds (Harldasan. 1976).

Large variation in the rubber seed production is  noted a ll over the 
w orld. In a study published from N igeria, seed production per hectare
was found to vary  from 73 kg (PB 86) per hecta re  to 424 kg (PB 5/51)
per hectare (Adlndu and Aghaka. 1985). Based on the studies undertaken 
in India, around 150 kg of useful seed can be obtained from one hectare



of rubber plantation. The seed production can be considerably h igher, if  
the incidence of disease is  insignificant.

Studies show considerable variation  In the seed weight. A study 
conducted in Nigeria showed the mean whole seed weight as 3.25 g for GT 1 
and 4.57 g for RRIM 600. In India the weight of seeds (as on received 
b asis) was found to vary  from 5.2 to 5.7 g. However, on moisture free 
basis the weight is  found to be around 4 g (Adlndu and Aghaka. 1965].
In a study conducted in  India the percentage of sh e ll and kernel was found 
to be at 42 and 58 respec tive ly  on moisture free basis (Azeemoddin .and 
Thinimala Rao. 1962). From published lite ra tu re , the figures are  found 
to vary  from 41 | to 48% for kernel and 34% to 55% for sh e ll. F resh  seed 
may contain moisture even upto 23% by weight.

Reports from Nigeria show the oil recovery  from the kernel in the
laboratory  at 43%. In the study carried  out In India mentioned above, oil 
content of kernel on moisture free basis varied  from 38% to 46% w ith an
average of 42%. This becomes 37% and 40% on 10% and 5% moisture basis
respec tive ly  (Adlndu and Aghaka. 1985). Under the commercial conditions 
in India, oil recovery is  around 35%.

There are  some problems In the collection and storing of rubber seeds. 
If the seeds are  not collected , d ried  and stored  in disease and insect free 
atm osphere, the seeds w ill t>ecome useless for extracting o il. Studies show 
that fresh  seeds are  more suscep tib le  to the attack  of fungi than dried
seeds. Fungicidal treatm ent and drying of rubt>er seeds have to be ca rried  
out before storage, to ensure good quality  seeds.

A certa in  percentage of seeds w ill be used in the plantations for
raising  stock inaterial and only the balance w ill be available for extracting 
o il. In India, around 10% of the collected seeds is  thus used in the
plantations as stock m aterials (Harldasan, 1976).

The m obilisation of the collection of seeds is  also a problem. In 
India most of the plantaticsis allow the dependents of the workers to collect 
the seeds, while rubber dealers form the link between the o il m illers and 
the co llectors of seeds.

Method of processing
Three methods of extracting rubber seed oil a re  reported , v iz . ,  (1)

solvent e.xtracticn, (2) by ex p e lle r, and (3) by ro tary  machine. To get
the maximum y ie ld  from the seeds, solvent extraction process Is  the ideal 
method. But th is  process requ ires re la tiv e ly  h igher Investment and
experti&'e. For optimum efficiency under th is  method large quantity  uf seeds 
w ill have to be mobilised. In India where the commercial production of



rubber seed o il has been in vogue over two decades, the ro tary  and 
expeller machines a re  used for the purpose; the expeller being limited 
in number. These machines have been in use for extracting oil from other 
seeds as well.

In India ru b b er seed oil ex traction  is  ca rried  out by oil m illers so 
as to u tilise  the m ills fu lly . Although 90 | of the rubber producing areas 
are  located in Kerala on the western p a rt of the Western Ghats, the oil 
mills a re  located in the ra in  shadow side  of the Western Ghats> in Tamil 
Nadu. These m ills  were se t up mainly for extracting  g'-niindnut o il. The 
groundnut crop reaches the m ills a f te r  December, while the rubber seed 
fall season is  between Ju ly  and Septem ber and th is  enables the mills to 
fully u tilise  th e ir  capacity . In the recent p a s t , a  few mills have beeo 
operating exclusively  for rubber seed throughout the year.

The ro tary  form of ex traction  is  the sim plest one, and is  su ited  to 
the people of th e  developing countries where rubber is mainly grown. It 
is  re la tiv e ly  more labour Intensive. The machinery can be operated by 
a sem i-sk illed  w orker. A pa ir of ro ta ry  machines is  necessary for g lv li^  
full employment to one persc»i. As a re su lt, the number of ro tary  m achine 
to be installed  w ill have to be in  m ultiples of two. A reasonably efficient 
worker can crush  around 2S0 kg of d ry  rub.ber seed kernel during an eight 
hour working sh if t .

The main equipment required  for processing are the ro tary  machine
and an c lec tric  motor. A platform balance is  also used in most m ills. For
removing sh e lls , machines a re  av a ilab le , but in  the s ta le  of Tamil Nadu 
manual removal is  p rac tised  w idely. There is  no additional expenditure 
for drying the seeds in Tamil Nadu, as the s ta te  is  endowed with plenty 
of sunshine during the seed fall season. In o ther parts  of the world where 
the above favourable clim atic conditions a re  not availab le , machinery may 
be required  for decortication  and a k iln , for drying.

For processing rubber seed kernel under the above method, a certain 
amount of molasses is  requ ired . Usually for every  100 kg of d ry  rubber 
kernel. 20 to 25 kg of molasses is  necessary , in the course of extraction
of o il, around 10^ to 15 | of the total weight of the kernel is  lost
(Karidasan. 1976). Under normal conditions, the oil recovery would be around 
35\.

Uses of rubber seed oil
In India ru b b er seed oil is >»ainly used in the manufacture of washing 

soap. Small quan tities are used in the paint industry  as a substitu te  for 
linseed oil (H aridasan, 1976), Studies conducted in  India and o ther countries



have shown that rubber seed o il su itab ly  trea ted  with sulphur produces 
factlce which finds use in rubber compounds. Bpoxldatlon of rublier seed 
oil with hydrogen peroxide and acetic acid has also t>een reported . 
Bpoxidlsed oil is  used in the formulation of antl>corrosive coatings, 
adhesives and alkyd resin  casting (Vljayagopalan. 1971; Vijayagopalan and 
Gopalakrlshnan, 1971), Rubber seed oil has been used f ^  the production 
of fa t liquor for the lea th er industry  (V ijayalakshm l e t a l. 1988). The 
p ropertie s of rubber seed o i l  a re  g iven in  Table 1.

TABLE 1

Acid value 4-40
Saponification value 190-195
Iodine value 132-141
Hydroxyl value 12-32
IJnsaponi/ication (%) 0 .5 -1 .0
Refractive Index. 40*=’C 1.466-1.469
Specific g rav ity . 15/15®C 0.924-0.930
T itra (*C) 28-32

Fatty acid composition ( | ) :

Palmitic acid 11
Stearic acid 12
Archidlc acid 1
Oleic acid 17
Llnoleic acid 35
Llnolenic acid 24

100

Rubber seed oil cake
Research carried  out in India has shown that rubt)er seed oil cake 

is a good ingredient In ca ttle  and poultry feed. In the cattle  feed, upto 20% 
of the weight can be rubber seed oil cake and in India important ca ttle  feed
manufacturers use rubber seed oil cake for the purpose. The Kerala Agri­
cultural U niversity, T rlchur. India conducted a 12 year long study  u tilis ing  
rubt>er seed cake in the ration of ca ttle , pigs and poultry . The University 
obtained the following re su lts  (Ananthasubramanlam, 1980):

The rubber seed cake had a crude protein content of 25% w ith a DCP
of IS and a TDN of 66 for ca ttle .



The OCP and TDN of the cake in respect of pigs were 16 and 78
respective ly .
The cake contained nearly  9 mg/100 g of hydrocyanic acid which had 
no deleterious effect on feeding a t the recommended levels.
Rubber seed o il cake can be fed up to 30<>) of the concentrate mixture 
for cattle  and at 10% level in the ration for pigs and chicken.

RUBBER HOKEY
Beekeeping as a vocation In the rubber plantations In India was

introduced by European M issionaries in the twenties of th is  century. Since 
1950, the Khadi and Village Industries Commission of the Central Government 
of India and the Khadl and Village Industries Boards of the State
Governments have taken op the promotion of beekeeping by offering financial, 
technical and training fa c i l i t ie s ’ to the- beekeepers (Haridasan et a l .  1987), 
Since 1988, the Rubber Board of India also gives help in taking up bee­
keeping in rubber plantations.

Beekeeping in the present context means the rearing of certain  
v a r ie t ie s  o f domesticated bees. Although th ere  are  four such bees. Apis 
cerana indlca is the one reared  in the bee h ives in the rubber plantations 
in India. Attempts are  also made in rubber ' growing countries, particu larly  
In Malaysia, to develop beekeeping in rubber plantations.

The rubt>er tree  is a p ro lific  producer of honey. Honey in the rubber
tree  is  found In the ex tra flo ra l nectary  glands at the tip  of the petiole
where the lea fle ts  Join (Jayarathnam . 1970). It is  collected in India from 
January to March, when the rubber tree  sheds its  old leaves and produces 
new ones. About 4S| of Indian honey originates from rubber plantations.

Studies made by the Rubber Research Institu te  of India indicate that
an optimum numt>er of 15 to 20 h ives can be placed in a hectare of rubber 
plantation. Under experim ental conditions about 20 kg of honey per h ive 
per year has been produced in rubber p lantations. Under commercial
conditions I t  is  reasonable to assume 10 kg  p e r h ive  per year. Assuming 

a production potential of 10 kg of honey per h ive and 15 hives per hectare, 
a minimum of 150 kg of honey can be produced from one hectare in a normal 
year (Haridasan e t al.- 1967). it  can give a g ross income of Rs. 3000 ha~^ 
(USS 120). An average of 30 hives (2 hecta res) can be managed by a bee­
keeper.

Q ualitatively , the most Important draw back of rubber honey is  the 
h igher moisture content in i t .  The in ternationally  accepted standards of 
quality  to lerate moisture content only upto 19% (Haridasan e t a l. 1987). 
The h igher moisture content creates problems during storage. Yeast is



/

attrac ted  to honey when the moisture content is h igher and th is  leads to 
fermentation. Therefore, there is  the need of reducing the moisture content 
immediately a fte r collection to maintain the qua lity . The vacuum concentration 
process could be introduced for upgrading the quality  of rubber honey. 
Granulation of honey, though not a symptom of bad quedity, is  suspected 
by the consumer, due to adu ltera tion . To prevent granulation and ferment­
ation. hCHiey should be heated a t around 63 degree celsius under controlled 
ctMiditions.

The honey gathering a c tiv ity  in the rubber plantatior>s la s ts  un til 
the  end of March. Afterwards th e  beekeeper has to see tha t the bee colonies 
are  sustained t i l l  December. Honey provides the carbohydrates and pollen, 
the protein, required by the t>ees. An assured source of honey and pollen 
should be availab le  in the v ic in ity  of the plantations if  beekeeping is  to 
be carried  out throughout the y ear. The need for raising  p lan ts which will 
flower in a cycle throughout the year is  therefore a ll the more im portant.

The Rubber Research In s titu te  of India has iden tified  five promising 
bee forage plants along w ith twenty one major and minor sources of nectar 
and pollen for off-season bee management (Nehru e t a l. 1983). These plants 
provide a source of nectar and pollen during the long dearth  period from 
April to December ev ery  y ear. These can be ra ised  on the hedges, 
boundaries, bunds o r vacant spaces in the plantations.

Nehru e t a l. (1983) have reported  the technical p ropertie s  of rubber- 
honey (Table 2).

TABLE 2

Properties of honey from rubber estates

Ran'Ke Average

1. Viscosity (in  centipoise) at 27®C 550-3800 1358
2. Specific g rav ity  a t 27°C 1.3985-1.3400 1.379
3. M oisture  (%} 21.50-25.50 22.00

4. Reducing sugars: 69.08-74.80 72.80
(a) Levulose (%) 34.80-40.70 37.14
(b) Dextrose (%) 33.57-37.97 35.96

5. Non-reducing sugars ( | ) 0.78-3.14 1.71
6. Acidity (%) 0.06-0.20 0.127
7. Ash (%) 0.09-0.39 0.216
e. Protwin (%) 0.054-0.24? 0.138
9. Yeast (M illion/g) 103.9-159.0 139.39
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