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A systematic collection of Jatropha curcas germplasm has been carried out from four distinct
ecogeographic zones of peninsular India in 2005. This involved recording of passport data,
documentation of important plant traits in-situ, ecogeographic parameters and assessment
of variability. By using the Soxhlet method, the oil content of 162 collected accessions was
estimated, which ranged from 22% to 42%. A method has been developed for identification
of superior lines by assessing the phenotypic traits of plants recorded in-situ. This method
facilitates selection of promising accessions for multi-location evaluation and hastens the
process of utilization of germplasm. The traits for the plus trees of Jatropha have been
discussed.
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1. Introduction

The availability of oil in a sustained manner with an added
advantage of less greenhouse gases emission is the
ideal option [1]. Biofuel has both these advantages. Biofuel
is being looked at as an important alternative fuel in
the overall energy security world over. Among the important
sources of biofuel, Jatropha curcas has received special
mention in India [2]. Jatropha has been introduced in
Asia by the Portuguese [3], it has been naturalized well in
the country and also some introductions from centers of
diversity have been made in early and mid-1980s. Jatropha
has the adaptability to perform well in marginal soils in semi-
arid tropics, its oil is suitable as a diesel substitute and it has
other multiple uses [4-6]. India with its diverse agro-
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ecological regions and climatic conditions offers a good
opportunity for propagating variation. Systematic collection
and investigation of the genetic distinctness in the regions
where Jatropha has been introduced is identified as research
gap [6]. The importance of a ecogeographic database in
providing information on conservation priorities of the
germplasm has already been established [7]. Hence, four
explorations were undertaken in four distinct ecogeographic
zones of Andhra Pradesh and Chhattisgarh states of India
during 2005. The utilization of these tree germplasm lines
warrants extensive study in the form of multi-locational
trials, which is both time and resource consuming. Hence,
the present investigation was aimed to develop a method
of identifying superior lines using the plant traits, recorded
in-situ.
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2. Characteristics of the study area

The study area comprises parts of Andhra Pradesh and
Chhattisgarh states in the peninsular India. As the study
area is endowed with a variety of soils and varied climatic
conditions, descriptions on physiography, soils, climate and
rainfall are described zone-wise.

2.1.  North Telangana zone of Andhra Pradesh (AP) state

The germplasm was collected from Adilabad, Nizamabad and
Medak districts in this zone, ranging 17.58.40-19.35.53N to
77.52.44-78.55.27E. The important soil types mainly encoun-
tered are chalkas, red sandy, deep red loamy, very deep black
cotton soils. The explored area is dry, tropical in nature. The
annual rainfall varies from 900 to 1500mm. The average
minimum and maximum temperatures vary between 21 and
25°C and 30 and 37 °C, respectively.

2.2.  South Telangana zone of AP state

The surveys covered Ranga Reddy and Mahabubnagar dis-
tricts in this zone, ranging from 17.09.31-17.56.05N to
77.15.17-78.09.15E. The soils are of red earths with loamy
sub-soils (chalkas). The annual rainfall varies from 700 to
900 mm. The average minimum and maximum temperatures
vary between 22 and 23°C and 28 and 34 °C, respectively, in
the surveyed region.

2.3.  Southern zone of AP state

The southern parts of Prakasham district were surveyed in
this zone, which ranged from 15.1029-15.23.48N to
80.00.55-80.07.38E. The soils encountered in the district are
red loamy, shallow to moderately deep soils. The annual
rainfall varies from 700 to 1100mm. The average minimum
and maximum temperatures vary between 23 and 25°C and
33 and 46 °C, respectively, in the surveyed region.

2.4.  Bastar Plateau Zone of Chhattisgarh state

Bastar and Dantewada districts were explored in the zone,
ranging from 18.57.20-20.01.24N to 81.21.50-82.06.35E. The
soil types seen are red sandy to black cotton soils. The
explored area is tropical in nature. The annual rainfall varies
from 1400 to 1600 mm. Maximum and minimum tempera-
tures range from 33 to 35°C and 26 to 27 °C, respectively.

3. Materials and methods

A viable itinerary was prepared for the collection of J. curcas
germplasm in parts of Andhra Pradesh and Chhattisgarh
states of peninsular India. The general logistics were taken
care of as suggested [8]. Four region-specific explorations
were undertaken for the collection of Jatropha germplasm as
stated above. Collections were made from different habitats
ranging from range lands, farm fence and backyards in
villages. The basic and appropriate sampling strategy was

followed as indicated [9]. For the majority of accessions,
random sampling of germplasm followed by bulking of the
sampled population was followed. It was also ensured to
collect fruits from all sides of the plant with similar number
of seeds from each plant sampled. Passport data were
recorded for each accession collected [10]. Important agro-
morphological traits like plant height, collar height, collar
thickness, number of primary branches, petiole length,
number of fruits per cluster, pedicel length and yield (visual
observation) were recorded on the plant in-situ. Standard
measuring scales and tapes were used for recording data. The
age of the plant was recorded based on the information given
by the locals. Data on plants aged 5 years and above only were
recorded as it was assumed that yield stabilizes in Jatropha
after 5 years.

The altitude, topography and soil color were recorded for
ecogeographic conditions of the site of collection. Latitude,
longitude and altitude values for the germplasm collection
site were recorded using the Global Positioning System
(Garmin GPS-12). DIVA-GIS software (version 3.2) was used
for mapping the collections. The oil content of the germplasm
lines was analyzed using the Soxhlet method. All the collected
germplasms were assigned an indigenous collector number
(IC No.).

4, Results and discussion

One hundred and sixty-two accessions of J. curcas germplasm
lines were collected during four surveys undertaken in parts
of Andhra Pradesh and Chhattisgarh states (Fig. 1). The
germplasm accessions collected zone-wise were 28 from
Northern Telangana zone of AP, Southern Telangana zone of
AP—53, South zone of AP—13 and Bastar Plateau Zone of
Chattisgarh—68. These accessions were grouped based on
ecogeographic conditions and their plant traits (Table 1).
Germplasm was collected from different soil types. Most of
the germplasm collected was from level land. Based on plant
height, accessions were grouped into two categories, viz.,
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Fig. 1 - Mapping of Jatropha curcas collections in Andhra
Pradesh and Chhattisgarh states of India.
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<1.5m (57%) and >1.5m (43%). Collar height of >0.6m was
recorded in 33% of the accessions and collar diameter of more
than 50cm in 31% of accessions. Most of the accessions had
primary branches <3 (61%). Petiole length mostly ranged
10-15cm (47%) and was high in the Southern Telangana zone

(33%). Number of fruits per cluster mostly ranged 5-10 (73%)
and only one accession—IC537900—recorded more than 15
fruits per cluster. Four accessions, viz., IC537934, 1C537879,
1C537888 and IC544675 were found to be very high yielders.
The majority of the accessions recorded oil % between 35%

Table 1 - Classification of the Jatropha germplasm collected based on ecogeographic condition and plant traits recorded

in-situ

Trait Type Northern Southern Bastar Plateau South
Telangana zone Telangana zone zone of zone of
of AP of AP Chhattisgarh AP
Soil type Black 16 16 - 13
Red = 20 = =
Brown 12 17 68 =
Topography Level 26 34 38 13
Undulating - 2 28 -
Swamp 1 11 -
Steeply dissected - 1 01 -
Flood plain 5 01 -
Plant height (m) <15 9 26 53 5
>1.5 19 27 15 8
Collar height (m) <0.6 20 38 39 10
0.6-1.5 08 15 29 03
Collar diameter <20 11 5 11 11
(cm)
20-30 15 5 16 02
30-40 02 04
40-50 = 10 15
>50 = 29 22
Primary branches <3 18 36 49 4
(no.)
3-6 09 17 19 9
>6 01 = =
Petiole length 5-10 20 8 10 4
(cm)
10-15 08 27 38 5
>15 18 20 4
Fruits/cluster <5 06 13 04 -
(no.)
5-10 19 34 60 6
10-15 02 05 04 7
>15 = 01 =
Pedicel length <3 - 01 - -
(cm)
3-6 28 36 41 8
>6 = 16 27 5
Health Average 3 09 53 4
Good 23 43 15 8
Very good 2 1 - 1
Oil content (%)® <30 5 = = 13
30-35 14 7 24
35-40 3 38 31
>40 = 1 01

2 Data recorded on accessions wherever seed was collected.
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and 40% (44%) and only two accessions (IC541650—40.6% and
IC537939—42.0%) recorded more than 40% oil.

Identification of promising lines among the germplasm
collections would entail a concerted study over a period of
time, usually 5-10 years in a tree species like Jatropha. A
method of scoring these accessions in-situ for certain specific
traits has been attempted to identify superior accessions.
Eight traits were listed, for evaluating Jatropha germplasm by
Zangemeister’s method [11], in which each trait has been
assigned weight. Among these traits plant height, collar
diameter, oil percentage and health could be recorded. In
addition to the above traits, number of primary branches and
number of fruits per cluster were also considered after
observing the variation in the germplasm, their contributory
role in the final yield of the plant along with the heritability of
the traits. A score of 1-3 was adopted to rank the germplasm
lines giving higher score to the greater number of primary

Table 2 - Scoring scale adopted for evaluation traits

Character Range Score
Plant height (m) <15 2
>1.5-3.0 3
>3.0 4
Collar diameter (cm) <20 3
20-30 4
30-40 5
40-50 6
>50 7
Health Average 3
Good 6
Very good 9
Oil % 20-25 4
25-30 8
30-35 12
35-40 16
>40 21
Primary branches (no.) <3 1
3-6 2
>6 3
Fruits per cluster (no.) <5 1
6-10
>10 3

Table 3 - Top performing accessions of Jatropha curcas

(zone-wise)

Zone Accession no.

1C537862, 1C537872 and
1C537876

1C537924 and IC537939

1C541650, IC541634 and
1C541651
1C544675

Northern Telangana zone of AP

Southern Telangana zone of AP
Bastar Plateau zone of
Chattisgarh

Southern zone of AP
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Fruits/ Pedicel Age of the Yield

cluster

Primary Petiole

Collar
thickness

Collar

Plant
height

Altitude Soil Topography
type

Score

Accession

no.

tree
(years)

length

length
(cm)

branches

height

(m)

(cm)

(no.)

(no.)

(cm)

Good

5-10
5-10
5-10

6-10
6-10
6-10

10
10
10

<3

30-40
20-30
20-30

<0.6
<0.6
>0.6

1.5
>1.5

>
>1.5

Level
Level
Level

1C537862 35 550 Brown

1C537872
1C537876

Good

3-6
3-6

441 Black

438

35

Very
good
Very

4.5

Black

35

>10

>1.5 <0.6 >50 <3 13 6-10

40 617 Red Level

1C537924

good
Average

>10
5-10
>10
>10

6-10
6-10
6-10
6-10
>10

3-6 15

>50
40-50

>0.6
>0.6
>0.6
>0.6
>0.6

1.5
1.5

>
>
>1.5

Level
Level
Level
Level
Level

Brown

571
568
566
556

40

1C537939
1C541634
1C541650
1C541651

Good

15

<3
3-6
3-6
3-6

Brown

37

Good
Average

10
10
10

>50 15

>50
<20

Brown

40

15

>1.5

Brown

35

Very

good

>10

11

1.5

<

12 Brown

34

1C544675
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Table 5 - Guiding traits for plus trees of Jatropha curcas

Trait Value
Plant height (m) 1.5-2.0
Collar height (m) 0.6-0.9
Collar thickness (cm) 30-40
Primary branches (no.) 3-6
Petiole length (cm) 10-15
Fruits per cluster (no.) 6-10
Pedicel length (cm) 4-5
oil (%) 35-40

branches and fruits per cluster, respectively. The scoring scale
of the germplasm lines is depicted in Table 2. The scores in
the Northern Telangana Zone of AP ranged from 12 to 35, in
the Southern Telangana Zone of AP were from 12 to 40, in the
South Zone of AP were between 19 and 34 and in the Bastar
Plateau Zone of Chhattisgarh the scores were from 13 to 40.
Based on the scoring, superior accessions for each zone were
identified (Table 3).

The top ranked accessions within each group were selected
and analyzed for the ecogeographic conditions, and other
traits recorded are provided in Table 4.

Results indicated that Jatropha seems to perform better in
black to brown soils with clay and sandy loam texture having
level topography. Inferring from the traits exhibited by the
promising accessions, a list of traits to look for in the plus
trees has been arrived at for use by researchers and explorers
(Table 5). Correlation between the plant height and number of
leaves has been reported by Ratree [12]. However, to facilitate
easy harvesting of pods, a plant height of 1.5-2.0m would
seem ideal. A collar height of >0.6m might provide better
aeration, facilitating good exchange of gases and aiding in
increased photosynthetic activity. A collar thickness of
30-40cm was found sufficient in giving up to six primary
branches, which translates into good to very good yields. A
petiole length of 10-15cm seemed to optimize the primary
function of utilization of sunlight and the energy spent on the
petiole length. The number of fruits per cluster of 6-10 seems
to balance the number of fruits and oil content. Most of the
accessions had a pedicel length of 4-5cm. An oil content of
35-40% coupled with the above traits would translate into
very good yields as evidenced by the superior lines.
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