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Foreword 
 
Amid the worldwide oil crisis, President Gloria Macapagal-Arroyo encourages the 
production of biofuel sources.  One of the practical sources is just within our reach – 
Jatropha curcas which is more popularly known as tubing-bakod, tuba-tuba or kasla. 
 
Jatropha is a very ordinary plant especially in the rural areas.  Commonly used as fence, 
jatropha is also recognized for its medicinal and industrial purposes.  But recently, this 
plant became highly in-demand, owing to its non-edible vegetable oil that can be used in 
producing a commercially viable alternative to petrodiesel.  Using this natural resource, 
we can cook food and run engines that are powered by diesel oil. 
 
We can produce sufficient amounts of Jatropha’s oil by establishing plantations.  
Research have shown that of the many varieties of Jatropha, Jatropha curcas is the best 
source of oil.  Thus, this issue of RISE which we printed in 1993 has been revised and 
updated to give more relevant information that could help readers in knowing more about 
this important species and at the same time, provide ideas in getting started to establish 
a plantation of Jatropha curcas. 
 
 
      
 
 
 
 

AGUSTIN A. PIÑOL 
 OIC-Director 
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1.  Common name: Tubang-bakod 
 
2.  Local Name: Tubang-bakod (Tagalog); tuba-tuba, kasla (Visayas) 
    Physic nut tree (Eng.)     
 
3.  Scientific name: Jatropha curcas L. 
 
4.  Family:  Euphorbiaceae 
 
5.  Description 
 
Tubang-bakod is a soft, woody shrub with smooth gray bark that exudes a whitish, 
watery sap when cut.  It normally grows from 3-5 m in height but can attain a height of 
up to 10m under favorable growing condition.  Its root system consists of fine major roots 
with one primary root.  The large green to pale green leaves are alternate to subovulate 
and three- to five-lobed.  The petiole length is 6-23 mm.  Inflorescence is formed on the 
leaf axil.  Both male and female flowers are found separately in the same plant although 
occasionally, a single hermaphroditic flower could be observed.  The fruits are ovoid, 
2.0-3.5 cm long and 1.5-2.5 cm wide.  A three, bivalved coccia is formed after the seeds 
mature and fleshy exocarp dries.  The blackish, thin-shelled seeds are oblong (1.0-2.5 
cm). 
 
6. Distribution 
 
Tubang-bakod is a perennial plant native to the American tropics.  Distribution extended 
beyond tropical America to other tropical and subtropical regions in the world.  It is found 
growing in countries such as Philippines, Thailand, Burma, Indonesia, Malaysia, India, 
China, Japan, Africa, Jamaica, Puerto Rico, Madagascar, Argentina and Venezuela, 
among others.  In the Philippines, it is very common from the southern to the northern 
parts, from low to high elevation and in hot and cold climates.  It was introduced to the 
country from Mexico during the early Spanish era. 
 
7.  Uses 
 
 7.1. Herbal Medicine 
 

Tubang-bakod is primarily useful as hedgegrow or living fence.  In the local 
community, it is utilized for medicinal purposes.  The sap, oil, twig, wood and leaves 
are all reportedly being used externally for healing wounds, bleeding, rheumatism and 
skin diseases.  Other medicinal uses include: laxative, cough remedy, antidote for 
poisoning, cure for toothache, treatment of gonorrhea and syphilis and healing agent 
for sprains. 

 
 7.2  Raw Material for Industrial Products   
 
   Seed oil of Jatropha is used as industrial raw material in other countries for the 

manufacture of candles, soap, and varnish.  It can also be used as lamp oil, fuel in 
place of or along with kerosene stove, and as substitute for diesel oil.  The plant 
contains cyanophoric substances in leaves, bark, roots and fruits.  The leaves have 
toxic properties which make them useful as fumigant for bedbugs.  Seeds can be 
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useful as rat poison, insecticide and molluscide.  Leaves, roots, and barks can be used 
as dyes and in making ink. 

   
   Dark-blue dye and wax can be produced from the bark.  Roots can be used for yellow 

dye.  Pounded seeds can be used for tanning.  Seed cake is rich in nitrogen, 
phosphorus and potassium for soil fertility and conditioning. 

 
 7.3. Bio-diesel 
 

Jatropha curcas seeds can be used as bio-diesel even without the need to modify the 
engine.  The acid value is 38.2, saponification value is 195.0, iodine value is 101.7, 
viscosity at 31 ºC is 40.4.  Fatty acid composition of palmitic is 4.2%, stearic acid is 
6.9%, oleic is 43.1%, linoleic acid is 34.3% and other acids is 1.4%. 

 
Table 1.  Comparison of properties/standard specification of J. curcas oil and  

diesel fuel. 
Specification 
 

Standard Specification 
of J. curcas oil 
 

Specification of 
Diesel Fuel 

Specific gravity 
Flash point 
Carbon residue 
Octane value 
Distillation point 
Kinematics viscosity 
Sulfur (%) 
Calorific value 
Pour point 
Color 

        0.9186 
        240/110 ºC 
        0.64 
        51.0 
        295 ºC 
        50.73 cs 
        0.13 
        9,470 kcal/kg 
        8 ºC 
        4.0 
 

        0.82 / 0.84 
        50 ºC 
        0.15 or less 
        >50.0 
        350 ºC 
        >2.7 cs 
        1.2% or less 
        10,170 kcal/kg 
        10 ºC 
         4 or less 

Source:  www.svlele.com/jatropha_plant.htm 
 
Table 1.  Physical and chemical properties of diesel fuel and J. curcas 

Property J. curcas 
 

Diesel Fuel 

Viscosity (cp) (30 ºC) 
Specific Gravity 
Solidifying Point 
Cetane Value 
Flash Point (ºC) 
Carbon Residue (%) 
Distillation (ºC) 
Sulfur (%) 
Acid Value 
Saponification Value 
Iodine Value 
Refiactive Index (30 ºC) 
 

     5.51 
     0.917/0.923 (0.881) 
     2.0 
     51.0 
     110/340 
     0.64 
     284 to 295 
     0.13 to 0.16 
     1.0 to 38.2 
     188 to 198 
     90.8 to 112.5 
     1.47 

     3.6 
     0.841/0.85 
     0.14 
     47.8 to 59 
     80 
     <0.05 to <0.15 
     <350 to <370 
     <1.0 to 1.2 
     - 
     - 
     - 
     - 

Source:  www.svlele.com/jatropha_plant.htm 
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8.  Site Requirement 
 
Tubang-bakod’s adaptability to a wide range of growing conditions is typified by its 
presence in humid to semi-arid/arid tropical and subtropical environment even in areas 
with 480-2380 mm average annual rainfall.  It can grow in shallow, gravel, sandy, clayey, 
law fertility and alkaline soil.  Mycorrhizal association with other plant species has been 
observed with tubang-bakod and is known to aid the plant’s growth under conditions 
where phosphate availability is limited.  The organic matter from the leaves enhance 
earthworm activity in the soil. 
 
9.  Phenology 
 
In some cases, flowering occurs for a period of four to five months and after planting 
from seeds usually during the hot and rainy seasons.  When propagated by cutting, it 
can bear fruits after five months to one year. 
 
10.  Propagation 
 
Tubang-bakod is a fast-growing plant which can achieve a height of 3 m within a span of 
three years under a variety of growing conditions.  Propagation is not difficult.  It is done 
using either seeds or cuttings.  Use of cuttings for propagation is easy and results in 
rapid growth. 
 
Plantings, using either seeds, seedlings or cuttings, is best accomplished early in the 
rainy season.  Proper spacing depends on the use, soil quality, humidity, rainfall and 
intercropping schemes.  Smaller spacing is preferred if plants are grown as hedgerow, 
fence or for soil conservation purposes. 
 
The recommended practices for propagation are the following: 
 
 10.1 By seeds 
 
 a.  Soak seeds overnight in ordinary water. 
 
 b.  Prepare holes at 2-3 cm depth.  About two seeds could be  

accommodated per hole. 
 

 c.  Nursery grown seedlings can be planted when 3 months old. 
 
10.2 By cuttings 
 
 a.  Select superior mother trees as source of cutting materials. 
 
 b.  Choose stems/branches with short internodes, healthy, smooth and  
      shiny gray bark at approximately 3-4 cm diameter. 
  
 c.  Cut off the stem at 45-100 cm length near its base. 
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11.  Plantation Establishment 
 
The steps in establishing plantation are as follows: 
 
a.  Prepare the planting site by clearing undesirable vegetation. 
 
b.  Cultivate and prepare the contours following the recommended  
     steps in propagation. 
 
c.  For single rows, use 5-25 cm spacing; for double rows, 15-25 cm spacing 
     within and between rows is ideal for close spacing. 
 
d.  In poor soils, 2 m x 3 m spacing can be used; 2 m x 2 m for good soil. 
 
12.  Fertilization 
 
Apply fertilizers/manure with sufficient amounts of calcium, magnesium and sulfur to 
obtain better yield. 
 
13.  Harvesting 
 
Seeds are produced in a maximum period of 2 years after planting.  Amount of fruits, 
seeds and seed yield can be attributed to factors like climate, management, site quality, 
plant site and genetics.  The plant can live up to 50 years.  Thus, seed production and 
harvesting should continue for 30-40 years.  Oil yield from seeds can be estimated by 
multiplying the seed yield by the average percent oil yield of 31-37% and 50-60% in 
kernel.  Fruits mature 2-4 months after yellowing.  Harvest fruits during the dry season 
by manual plucking.  Seeds for energy purposes can be harvested all at once. 
 
14.  Yield and Economics 
 
Among the several possible energy species, Jatropha curcas comes second to palm oil 
as the most promising (Gaydou, et al. 1982 as cited by www. hortpurdue.edu). Seed 
yield approach 6-8 MT/ha is calculated to produce 2,100-2800 li of fuel oil.  One ton of 
nut can yield 70 kg of refined petroleum, 40 kg light fuel oil, 40 kg regular fuel oil, 34 kg 
dry tar/pitch rosin, 270 kg coke-like char, and 200 kg ammoniacal water, natural gas, etc. 
 
15.  Diseases 
 
Known organisms causing diseases of J. curcas are Clitocybe tabescens (root rot), 
tabescens (root rot), Colletotrichum gloesporioides (leaf spot) and Phakopsora  
jatrophicola (rust). 
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