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From The Editor’s Desk

Taenia solium infections are called as taeniasis
and Neurocysticercosis (NCC) and are major
public  health problems especially in the
developing world. Neurocysticercosis is considered
to be the most common helminthic parasitic
infection of the central nervous system in human
with tremendous morbidity. The route of infection
is fecal-oral through contaminated environment.
Most of the research studies are being conducted
in pig farming community of developing countries
to determine risk factors associated with T. solium
infections.
Demographic, clinical and epidemiological data
were collected from enrolled subjects. A very
interesting and remarkable research work has
recently been performed by the Department of
microbiology, Sanjay Gandhi Post Graduate
Institute of Medical Sciences, Lucknow, India
% & where stool specimens from 924 subjects were
oW i TR® examined for eggs of T. solium and other parasites.
" During the survey 91 patients with active epilepsy
were identified. All such patients with active
epilepsy were evaluated for NCC based on clinical,
immunological, neuro imaging and epidemiological
criteria.
T. solium taeniasis was detected in 18.6 % of the
population. Factors associated with taeniasis were
age above 15 years, history of passage of Taenia
segments in stool, undercooked pork consumption
and poor hand hygiene. Active epilepsy was
identified in 5.6% of the population and 48.3% of
them had NCC. Epilepsy in the family and no
separate place for pigs were identified as risk
factors for NCC clustering in the family.
Approximately 29% individuals from the families of
patients with NCC related seizures had silent NCC.
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The research data and results obtained are very
similar to the other parts of developing world
However, percentage of patients varies from place
to place.

The present study demonstrated that poor
sanitation, poor hand hygiene, no separate place
for pigs and free roaming of pigs in the community
increases the risk for T. solium infections. Health
education, mass anthelminthic therapy and other
preventable measures like safe water supply and
proper sewage systems are required to control this

readily preventable and potentially eradicable
disease.

Subhash C. Pandey
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EVALUATION OF LAND SUITABILITY AND POTENTIAL
PRODUCTION OF JATROPHA (Jatropha curcas L.) : A
BIODIESEL RESOURCE IN SOLOK REGENCY,
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ABSTRACT

Jatropha (Jatropha curcas L.) is a multipurpose, tropical plant with many favorable attributes
and considerable potential. In particular, it can be grown as a commercial crop in low to high
rainfall areas. In order to predict production potential of Jatropha (Jatropha curcas L.) in Solok
Regency, West Sumatra, Indonesia. The climatic data, soil conditions and land management
were investigated in this study. The soil samples were taken at depths 0-60 cm. Land suitability
was evaluated using a method of Food and Agriculture Organization (FAO) of the United
Nations. Quantitative model which combines environmental, climatic and soil condition data, so
that production potential of an area based on climate, Climate Production Potential (CPP) can be
measured quantitatively. By entering the real data on plant production into the model, The Real
Field Plant Production or Land Production Potential (LPP) can be predicted. The results show
that climate in Solok district are very suitable (appropriateness level S1) for growing Jatropha,
and physical land conditions included S3f. Chemical fertilizer and organic matter should be
appliled to improve the production potential from the current 36-144 t ha" year' to > 187 t ha™!
year™.

Key Words : Climatic Production Potential(CPP), Land Production Potential(LPP), Land
Suitability(LS), Radiation Production Potential(RPP), Chemical fertilizer

to 37% of oil is extracted from the Jatropha
seed. Biodiesel made from Jatropha oil can be
used for any diesel engine without
modification. Jatropha leaf and bark have
various other industrial and medical uses in
folk remedies for cancer. The leavings after
extraction residue is an excellent source of
organic manure.?

Jatropha can be grown throughout the tropical
and subtropical zones and also in some
temperate climate areas and some arid and sub-
arid regions. The plant can be grown in places
with an annual average temperature of 20° C.

INTRODUCTION

Jatropha  (Jatropha curcas L.) is a
multipurpose, tropical plant with many
favorable attributes and considerable potential.
In particular, it can be grown as a commercial
crop in low to high rainfall areas. Thus, its
cultivation could provide employment,
improve the environment and enhance the
quality of rural life. However, the
establishment, management and productivity
of Jatropha under various climatic conditions
have not been not fully documented.'

Oil extracted from Jatropha was used in the
manufacturing of  biodiesel, varnishes,
illuminants, soap, pesticides, medicine for skin
diseases and purgatives. Approximately 31%

*Author for correspondence

Regions have irrigation of water with soils,
well aerate and low nutrient content are also
suitable for Jatropha cultivation. Jatropha was
grown in Africa, Asia, North America, South
America and Australia.’
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One of the reasons for a soil survey is to
determine the productive capacity of the land as
measured by the crop yield that could be
achieved on a given land type in order to
measure the productive value areas of land.*
Evaluate the productive capacity of land,
developed a quantitative model that combines
environmental, climatic and land condition data
(physical and chemical characteristics).*® The
data are entered into several mathematical
formulae to obtain the potential production of
land based on climate or the Climate Production
Potential (CPP).” Plant production data are then
entered to calculate the potential production
using the land or the Land Production Potential
(LPP). The model assists local governments and
farmers in planning the most effective use of land
and by changing certain variables, the model can
be used to predict plant production across a range
of areas in different regions of the world.® Solok
district is one of the areas in West Sumatra
selected by West Sumatra Government for a pilot
project to study the cultivation and supply of raw
material for biodiesel production. Solok was
chosen because Jatropha was grown in almost all
parts the district, generally as a living fence to
protect agricultural fields from grazing damage
by cattle and goats.

AIMS AND OBJECTIVES

The purpose of this study was to assess the
suitability of land and climate in Solok for

Jatropha production.
MATERIAL AND METHODS

The research consists of two phases : collecting
primary production data by interviewing farmer;
and collecting secondary survey data. Selection
of soil sampling location was based op
geological and topographical information, 2
well as soil maps. Maps of the research areas ar:
show in Fig. 1. Standard field tools, such z;
ground drill, hoe, knife, standard gauge, GPS
Munsell soil color chart, plastic buckets and ring
samples were used in the field survey. A standard
analyzer tool was used for soil analysis in the
laboratory. Land form and soil morphology wer:
observed in the field by making soil profiles and
drilling core samples.

Soil analysis

Total organic carbon was determined by the
Walkley and Black method.” Total N by the
Kjeldahl method, soil pH by a pH meter and
Cation Exchange Capacity (CEC) by leachinz
with ammonium acetate at pH 7.

GIS analysis for making soil maps

GIS software was used for data analyss
(MapInfo™, ArcInfo™). A Geographic Infor-
mation System (GIS) integrates hardware
software and data for capturing, managin
analyzing and displaying all forms of ge¢
graphically referenced information.

1002830 100"

100* 3000

100° 300 1003430 MAP OF ADMINISTRATIVE

RESEARCH AREAS

Kilometers

Value
* Soil sampling location

MARAPTIELATAN
MALAFIUTALA
PADAIYG DELIM PIANG
PARTM AR A
IAMTNG D AEAR

Visual map of the earth,

Bakosurtanal
Proysh sl UTM ,Zome 47 §,
Sepered WO S 04

I LTI N

100" 29300

Fig. 1 : Administrative map of the study area, Solok, West Sumatra, Indonesia
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Analysis of land suitability for Jatropha
(data interpretation)

Land suitability classes reflect degrees of
suitability. The classes are number consecuti-
vely by arabic numbers in sequence of
decreasing degrees of suitability within the order.
within the order suitable the number of classes
is not specified. There might for example be

only two SI and S2. The number of classes
recognized should be kept to the minimum
necessary to meet interpretative aims, five should
probably be the most ever used. Three classes are
recognized within the order suitable as can often
be recommended, the following names and
definitions may be appropriate in a qualitative
classification shown on Table 1.

Table 1 : Land suitability classes reflect degrees of suitability

Land having no significant limitations to sustained
application of a given use or only minor limitations that

Class SI

Highly suitable

will not significantly reduce productivity or benefits and
will not raise inputs above an acceptable level.

Class S2

Moderately suitable

Land are moderately severe for sustained application of a
given use, the limitations will reduce productivity or
benefits and increase required inputs to the extent that the
overall advantage to be gained from the use, although
still attractive will be appreciably inferior to that
expected on Class SI land.

Land having limitations which in aggregate are severe for

Class S3 Marginally suitable

sustained application of a given use and will so reduce
productivity or benefits or increase required inputs that
this expenditure will be only marginally justified.

(FAO, 1976)

Data were interpreted by comparing land
characteristics with Jatropha production. Land
suitability was measured in semi-detail at a
map scale of 1:50,000. This measurement
required data on (1) Climate, ie., mean
sunlight duration (hours/day); mean maximum
air temperature (T,.), mean minimum air
temperature (Tpix), mean humidity (RH, %);
means wind velocity and total monthly rainfall
and total rain days. (2) Environment, i.e., soil
parameters such as drainage, soil depth, period
of flooding, land slope, surface rock (rock
outcrop). (3) Soil characteristics, i.e., CEC,
pH, total N, total C, available P,Os, available
K,O, soil water salinity and aluminum
saturation, soil structure and soil consistency.
Estimation of Radiation Production
Potential (RPP)

Data on production of biomass were used to
determine RPP, which is obtained by the
following formula :

RPP = Bn x Hi

or

RPP =0.26 x bgm x KLAI x Hi
1/2 +(0.25: ct)
bgm=fxbo=(1-f)xbc

Where
f = Fraction of the day time that sky is
overcast

bo = Maximum gross biomass production on
overcast days

bc = Maximum gross biomass production on
clear days

ct = Rate of loss of bgm by maintenance
respiration at actual temperature.

Hi= Harvest index

ArcInfo™ or MapInfo™ was used to integrate

this RPP calculation into a Geographical

Information System (GIS).

Estimation of Climatic Production Potential

(CPP)

The following parameters were used to

calculate CPP : evaporation and transpiration

(evapotranspiration) of reference crop (ET,),

evapotranspiration maximum (ET,), crop

coefficient (kc), total water available (Sa), i.e.,

1167
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the difference between soil water content at
field capacity and permanent wilting point, (v)
effective rainfall (Pcn-).'"

The formula for calculating CPP is :
CPP=RPP (1 —ET,] / ETp)

Where

ET, = Actual evapotranspiration,

Estimation of Land Production Potential
(LPP)

LPP was calculated after determining the CPP
value by considering the index of soil data (Sy)
and the index of land management (My). The
formula for LPP is

LPP =CPP x Sy

Where

My = Ya/(CPP x Syp)

Ya = Crop yield (kg/ha)

Sy = Soil index of which is obtained from

approach formula in parametric, My |
obtained from the FAO (1976) table on Iz
management rating.

RESULTS AND DISCUSSION

Evaluation of climate for Jatropha grow
and production in Solok Regency, Wey
Sumatra, Indonesia

The climatic data (available water,
temperature) show that the land in the resear:
area in Solok district is highly suitable (S1) f
cultivau..g Jatropha. Precipitation at Solok vz
greater than Potential Evapotranspiratis
(PET) calculated according to Papadakis x
shown in Fig. 2. Therefore, throughout t::
year, there was a water surplus and no &,
season, and stable rainfall provides sufficiez
water for cultivating Jatropha.

4000 - ;
—m— precipi
1—*evaporat -

3000 -

3500

2500 -
2000 -
1500 A

1000 -

Precipitation or evaporation (mm)

S pond ‘ o _':,5- g
500 { e SR

0 2 4

0 0‘—-0——-0——’———":_—.———"—.——72\ Fard % 47

Fig. 2 : Water balance at Solok, West Sumatra Indonesia

ET, calculated according to Dorenbos and
Pruitt was higher than PET calculated
according to Papadakis, because the
Papadakis method measures the amount of
precipitation and average and air temperature
while the Dorenbos and Pruitt method
includes several other parameters such as
RH, wind velocity, sunlight duration,
daylength and solar radiation.' Similarly,
the ET, of oil palm using the Dorenbos and
Pruitt method is 3.23-8.58 mm day”’ and
100.14-257.56 mm month™, which is higher
than the PET by the Papadakis method.Based
on calculation of climatic parameters

(including precipitation, maximum ?
temperature, minimum air temperature 3*
average air temperature, sunlight durati®
daylength, wind velocity and RH), potent”
production of Jatropha was categorized ’
suitability class (S1). Results for CPP 3"
LPP of Jatropha are shown on Table 2 3"
spatial data of RPP, CPP and LPP are sho"
in Fig. 3 to Fig. 5. '
Land characteristic observations and soil ind“
calculation show that land in the research 3"
in Solok was highly suitable for &'
Jatropha. The real production value of JaUOF;
was not very different from the CPP and 2
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values. These results show that use of climatic interpretation of the results. LPP values show
data in a land evaluation system for Jatropha that soils in Solok have high production
cultivation would enable a more accurate potential for Jatropha.
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Fig. 3 : Spatial data of RPP at Solok, West Sumatra, Indonesia
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Fig. 5 : Spatial data of LPP at Solok, West Sumatra, Indonesia

The results from Table 2 show that RPP and
CPP values in Solok have different values
although this area has the same variety. RPP
values (110.9-126.7 t ha™) in the location is
lower than CPP values (204 — 228 t ha™). The
RPP values (110.9-126.7 t ha') show that the
area was ideal for Jatropha production, which
is influenced by solar radiation, so that
climatic conditions in Solok can support
Jatropha yields of 110.9-126.7 t ha”, The low
CPP value (204-228 t ha™) is influenced by
rainfall in Solok. These results show that
Jatropha production in Solok was influenced
by climate, mainly sunlight duration and
rainfall, which will influence photosynthesis.
Furthermore, data on Table 3 shows that the
LPP of 38.8-186.9 tha' at location is lower

than RPP and CPP values. The LPP valu:
represents the real production of Jatropha &
this location. This difference is a result of
differences in climate, land management ani
soil. LPP value of sample II is higher than th
of sample VI.

Relationship  between  physical  land
conditions, soil fertility and Jatroph
production

West Sumatra is predominantly mountainous
Land form in the research area was classed -
types as physiographical type hill. Guguk, th*
is mostly steep slope (>60% = 27°) causes hi¢’
surface flow and erosion. Because of th*
erosion risk such land cannot be used _l‘
farmland. Payakumbuh that land of whi’

Table 2 : Potential production of Jatropha (per month) in Solok based on climate (CPP) and
potential production based on land management (LPP)

Real Soil

i RPP CPP Management LPP

Sample "rz’t"}:‘;ﬁ'f" (tha") | (tha) | Index (My) ';‘S";)‘ (tha') |
I 5 9.90 18 0.67 0.5 6.03
2. 12 10.56 19 0.82 1 15.58
3 5.5 9.49 18 0.92 0.47 7.78
4. 4 10.04 19 0.47 0.5 4.46
5. 5 10.24 19 0.4 1 7.6
6. 3 9,24 17 0.5 0.38 E{j
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Table 3 : Potential production of Jatropha (per year) in Solok based on climate (CPP) and
potential production based on land management (LPP)

Sample pmﬁﬁ‘::ion RPP | CPP | Management | Soil Index | LPP
(t ha") (tha™) (tha™) Index (My) (Sy) (tha™)

I, 60 118.8 216 0.67 0.5 72.36

2, 144 12672 | 228 0.82 I 186.96

1. 66 11388 | 216 0.92 0.47 93.39

2, 43 12048 | 228 0.47 0.5 53.58

3 60 12288 | 228 0.4 1 91.2

6. 36 110.88 | 204 0.5 0.38 38.76

16%—45% (7.2°-20.3°) was recommended only
for permanent planting such as plantation for
annual plants and forestry.

Land of which >60% is recommended only for
forestry. However, if appropriate soil
conservation was practiced the suitability level
for Jatropha was S1 on land. Parent rock
and land form affect soil formation and also

soil fertility in the research area. Observations
indicate that the soil has a clay texture was
acidic and generally low in nutrients, cations,
organic matter and CEC. Table 4 shows how
topography affects soil characteristics i.e. soil
pH, moderate C- organic, moderate total N and
low CEC and base saturation. Soil pH
in the research area was 4.9 - 5.3 (acid),

Table 4 : Soil chemical properties of area

Soil chemical fres
>60% (> 270) 16%—-45% (7.20-20.30)
pH 490 m 53m
C-org (%) 198r 2.50s
N_tot (%) 0.12r 0.27s
P available (ppm) 55.67t 48.50t
CEC (me/100 g) 8.12r 9.67r
Base saturation (%) 39.55s 40.86 s
K (me/100 g) 2.01 st 1.75 st
Na (me/100 g) 2.69 st 241 st
Ca(me/100 g) 26.02 st 29.99 st
Mg (me/100 g) 8.83st 6.71t
m = acid, sr = very lower, r = lower, s = netral, t = high, st = very high

different of value because of different
topography and land management. Erosion is
common on the sloping area where Jatropha
grows because of the small crown of the plant,
which reduces soil pH. Furthermore, available
P in the research location is approximately
48.50-55.67 and soil CEC 8.12-9.67 that is
low and covers area 2000 ha. The soil of the
research area was classified as Inceptisols,'*"*

Because Inceptisols have Cambic horizons, the
soil need management to avoid soil manage-
ment problems and so that the appropriate crop
type was grown.

The classification of climate suitability for
Jatropha in Solok based on the Storie method and
Square Root method is shown in Table 5. The
climate index rating of 75/78 shows that the
climate in the research area is highly suitable
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(S1) for Jatropha cultivation. Favorable climatic
clements are precipitation, moderate air
temperature and maximum air temperature.

Estimated land suitability rating for cultivation of
Jatropha based on Storie method and Square roy
method was 85/92 (Table 5).

Table 5 : Classification of climate suitability and estimation of land suitability for Jatropha

in Solok
Sim wlimAte Value Class Limit level Rating
characteristic -

C Precipitation (mm) 2238.77 S1 0 100

C T ean 26.75 S1 0 100

C T oa 33.27 S1 0 100

[ T s 20.19 Sl 0 100

C n/N 97.67 S1 1 85
Climate index Storie method/Square root method 75/78
Climate rating Storie method/Square root method 85/92
Climate class S1/81 Sl

Sim=symbol,C=climate,n/N=daily

Based on land class suitability criteria, the
research area was categorized as S3f, its mean
the land was need some fertilizer (f) to
improve the soil fertility. Therefore, to redress
these limitations to Jatropha production,
chemical fertilizers and organic matter need to
be applied.

For areas with similar climate and soil
conditions to those of the research area, model
parameters can be changed according to these
areas’ soil and environmental conditions. RPP,
CPP and LPP values provide useful basic data
that can be applied in other areas of West
Sumatra to help in land use planning for
improved agricultural production, especially
for Jatropha.

To develop land with a slope index of >50%
and land suitability of S3f, land should be
improved by applying fertilizer and organic
matter, thereby increasing future production of
Jatropha. Solok district was included into land
suitability class S3f, which means that the area
is suitable for growing Jatropha with a limiting
factor of low nutrient retention. Chemical
fertilizer and organic matter should be applied
to improve the production potential from the
current 36-144 t ha” year' to> 187 t ha” year™.

CONCLUSION

The climate conditions in Solok district are
very suitable (appropriateness level S1) for
growing Jatropha, and physical land conditions
class included S3f. Chemical fertilizer and
organic matter should be applied to improve

the production potential from the current 36-
144 t ha year” to> 187 t ha year™.
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