International Journal of Scientific and Research Publications, Volume 3, Issue 4, April 2013
ISSN 2250-3153

1

Effect of Soil Type and Irrigation Pattern on Seedlings
Growth (Jatropha Curcas)
Fatima Algunaid Hassan*, Muna Ibrahium Abdalla**
*

Assistance Professor Field: Natural Resources, Environmental Science Faculty of Agriculture and Natural Resources, Forestry and Range Sciences
Department, University of Bakht Er-Ruda Ministry of Higher Education and Scientific Research White Nile state (AD Duwem) Sudan
**
Assistance Professor Department of Food Science and Technology, Faculty of Agriculture, Bakht Er -ruda University, Sudan

Abstract- Survival of seedlings in arid and semi arid zones
plantation is strongly affected by water availability and soil type.
Many tree species are able to adapt themselves in response to soil
moisture content. Three soil types, sand, clay and mixture soil
(according to the main classification of soil in Sudan) with
different irrigation pattern (2, 4and 7 days intervals) were used
for propagation of Jatropha Curcas for three months. The
experiment was conducted at the nursery and was laid out in a
randomized complete design with three replications and the
growth characteristics were measured on monthly bases The
aim of this study was to evaluate the effect of irrigation pattern
and soil types in seedlings growth characteristics of Jatropha
Curcas. Seeds used in the experiment were collected from South
Kordofan. The results obtained supported earlier findings by
some workers. Shoot length showed no significant different over
all treatment. The control (normal nursery practices) was the best
for all seedling characteristics measurements. These. results may
suggest that for successfully a forestation programs, low nursery
cost in raising Jatropha seedling recommended to irrigation that
practices in the nursery, Since there are
no significant
differences of juvenile growth performances between the three
soil type recommended that caution shouldn’t done when
Jatrohpa plant

I. INTRODUCTION

F

ew years ago there was limited attention in Jatropha .It is
tropic species from the family Euphobiaceae which is a wild
green thorny shrub that farmers in India, Africa and Central
America would often plant to fence in livestock like goats or
make soap. Recently wide attention has been oriented in the
cultivation of the species for using its oil as a diesel fuel,
primarily as it is drought resistant and can be cultivated on
marginal land, without competing crop food production
(Heller1996; Grimm 1996; RF 1998). Now Jatropha curcas has
gained much attention (Grimm1996; Heller 1996; Henning
2000a; Pratt et al. 2002) of different research organizations,
governments, public and international developmental agencies
and industries in the tropics and subtropics; Jatropha is unique
among renewable energy sources in terms of the number of
potential benefits that can be obtained from its widespread
cultivation. Its cultivation requires simple technology and
relatively modest funds investment. The seeds of. Jatropha
curcas are a good source of oil; seed contains 35-40 %viscous oil
known as ‘curcas oil’. Petroleum based fuel, which can be used
as a diesel alternative (Foid et al 1996, Mandpe 2005). Although

the seed meal, after extraction of oil, is rich in protein, it is toxic
to rats, mice and ruminants and therefore cannot be used as an
animal feed but after treatment, the seeds or seed cake can be
used as an animal feed (Makkar et al. 2001). Its nitrogen - rich
seed cake is a good soil fertilizer (RF, 1998; Makkar et al. 2001,
FACT Foundation, 2006). Traditionally the seeds are used for
medical treatments and soap production (Duke 1983; Henning
2002). Several cases of J. curcas nut poisoning in humans after
accidental eating of the seeds have been reported with symptoms
of giddiness, vomiting and diarrhea and in the extreme condition
even death has been recorded (Becker&Makkar, 1998)
Jatropha grows on well-drained soils with good aeration
and is well adapted to marginal soils with low nutrient content
(FACT Foundation, 2006). It grow under a wide range of
rainfall regimes (200 mm to over 1500 mm per annum) It is not
sensitive to day length (ICRAF,2003). In many African
countries, it is grown as a live fence and can be used to recover
eroded areas (Heller 1996; Joker and Jepsen 2003, FACT
Foundation, 2006).Jatropha can reach 6 meters or more (Heller
1996; Makkar et al., 2001). Its leaves and stems are toxic to
animals (FACT Foundation, 2006) the plant itself is very strong
and can be an excellent applicant for reclaiming eroded zones,
In Sudan, Jatropha curcas is widely spread. It is found in
Khartoum State, Kassala State, and Kordfan States in the west. It
is mentioned as a local plant in some books describing the plants
of the Sudan these days the, governments is beginning to
introduce the species to be planted at a large scale for bio fuel
production purposes. This will need a very large amount of
seedling and seeds; the adequate seedling needs to be found in
order to increase seed yield and oil content and more healthy
plant by reducing the usual length traditionally adopt. As
Henning (2000c) has noticed that pre-cultivation of Jatropha
seedlings in poly-ethylene bags is more suitable and helps to
speed up the appropriate of a plantation by at least 3 months.
The aim of the present study on Seed germination and
growth parameters of the seedling will help in distributing the
plant according to the classification of soil types and amount of
rainfall in the Sudan. Providing information about the different
growth parameters during juvenile stage will add an important
dimension to the earlier ones about the establishment and
development of this important plant species.
Research objective was to analyze the effects of different
re-establishment techniques through water interval and soils type
on seedling growth and survivorship during the nursery stage, to
investigate the growth characteristic of the plant species at the
nursery stage for successful establishment and development.
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Specific objectives include: Determination of growth parameters
such as height, width, crown and root /shoot ratios, in different
soil types
and different irrigation patterns, and verifying the
style of growth performance accordingly

II. MATERIAL AND METHODS
The experiment was conducted at the Forestry nursery
Center at AD Duwem city White Nile state during the period
26/3/2012-26/6/2012 Seeds used in the experiment were
collected from South Kordfan. Three soil types (according to the
main classification of soil in Sudan) were used for growing tree
seeds at nursery with three irrigation patterns. The main soils are
sand, clay, and sandy clay soil (50-50%). Irrigation patterns vary
from 2, 4, and 7 days interval. The first irrigation started at the
same time for all replications, and then followed by mentioned
intervals. Polythene bags of 25cm width and 30cm length used
for growing the seeds. the experiment was laid out in a
randomized complete design with three replications. Seedlings
were raised in the nursery for a period of three months and
growth variables were measured on monthly bases including
seedling height, crown height, and relation between them.
Records were taken daily for estimating germination rate
Data analysis
All results were statistically analyzed with the statistical
package MSTATC program. Analysis of variance (ANOVA) and
difference among treatments means were determined by Duncan,
Multiple Range test at (P = 0.05) level.
.
III. RESULTS
Table (1a) Growth characteristics of 1st month Jatropha
seedling of the three soil types
Growth
characteristic

Growth at root
color(cm)
No
.of
leaves/seedling
Total length(cm)
Shoot length(cm)
Root length(cm)
Crown
length(cm)
Root/Shoot Ratio

Soil Types
Sand

Clay

Mixture

5.5111a

5.600a

5.1778a

5.4444a

5.6667a

5.2222a

32.8889a
19.0667a
13.778a
8.2222a

28.9556b
17.8778a
10.5111a
7.6667a

30.2222ab
17.3111a
12.322a
6.5556a

.37a

.41a

.36a
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Table (1b) Growth characteristics of 1st month Jatropha
Growth
characteristic

Growth at root
color(cm)
No
.of
leaves/seedling
Total length(cm)
Shoot length(cm)
Root length(cm)
Crown length(cm)
Root/Shoot Ratio

Irrigation
interval
2days

4days

7days

5.5111a

5.40000a

5.3778a

5.3333a

5.5556

5.4444

3o.3556a
18.0222a
11.2222a
6.3333a
.37b

30.2222a
17.9222a
12.5556a
7.8889a
.46a

31.08889a
18.3111a
12.8333a
8.2222a
0.39ab

seedling of the three irrigation interval
Table (2) Growth characteristics of 1st month Jatropha
seedling of the three irrigation interval
Growth
characteristic

Growth at root
color(cm)
No
.of
leaves/seedling
Total
length(cm)
Shoot
length(cm(
Root
length(cm)
Crown
length(cm)
Root/Shoot
Ratio

Irrigation
interval
2days

4days

7days

5.5111a

5.4000a

5.3778a

5.3333a

5.5556a

5.4444a

3o.3556a

30.2222a

31.08889a

18.0222a

17.9222a

18.3111a

11.2222a

12.5556a

12.8333a

6.3333a

7.8889a

8.2222a

.37b

.46a

.39ab

Similar letters in the same raw are not significantly
different using Duncan, Multiple Range test
Result in table (2) show that the growth characteristic is not
significantly different

Similar letters in the same raw are not significantly
different using Duncan, Multiple Range test(p=0.05)level
Result in table (1a,b) showed that most growth
characteristic is not significantly different. The clay soil shows
the lowest total length
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Table (3) Growth characteristics of 2nd month Jatropha
seedling of the three soil types
Growth
characteristic

Growth at root
color(cm)
No
.of
leaves/seedling
Total length(cm)
Shoot length(cm)
Root length(cm)
Crown
length(cm)
Root/Shoot Ratio

Soil Types
Clay

Mixture

11.2111a

10.8778.a

11.0778a

11.222a

10.8889a

11.333a

48.5556b
18.6446a
30.5111ab
13.1111a

48.1556.b
18.4889a
29.1778b
13.0000a

52.6889a
18.778a
33.5556a
12.7444a

.69a

.69a

.67a

Similar letters in the same raw are not significantly
different using Duncan, Multiple Range test
Result in table (3) show that the most growth characteristic
are not significantly different. The clay soil shows the lowest
root length and the mixture soil shows the highest total length
Table (4)Growth characteristics of 2nd month gatropha
seedling of the three Irrigation interval
Growth
characteristic

Growth at root
color(cm)
No
.of
leaves/seedling
Total length(cm)
Shoot length(cm)
Root length(cm)
Crown
length(cm)
Root/Shoot Ratio

Table (5) Growth characteristics of 3rd month old Jatropha
cuscas seedling s of the three soil types
Growth
characteristic

Sand

3

Growth at root
color(cm)
No
.of
leaves/seedling
Total length(cm)
Shoot length(cm)
Root length(cm)
Crown length(cm)
Root/Shoot Ratio

Soil Types
Sand

Clay

Mixture

13.58a

13.49a

12.91a

12.56a

11.56a

12.56a

65.96a
19.73a
17.28ab
46.22a
.85a

67.56a
20.06a
15.28b
47.49a
.85b

67.38a
19.93a
19.00a
47.49a
.93a

Similar letters in the same raw are not significantly
different using Duncan, Multiple Range test
Result in table (5) show that the most growth characteristic
is not significantly different. The clay soil shows the lowest root
length
Table (6)Growth characteristics of 3rd month Jatropha
seedling of the three Irrigation intervals
Growth
characteristic

Irrigation
interval
2days

4days

7days

11.778a

11.3444a

11.5000a

11.0000a

11.1111a

11.3333a

48.5333b
18.6444a.
29.6667a
13.4111a

49.4889ab
18.5111a
31.5556a
12.8889a

51.3778a
18.7556a
32.0222a
12.5556a

.71a

.67a

.67a

Growth at root
color(cm)
No
.of
leaves/seedling
Total length(cm)
Shoot length(cm)
Root length(cm)
Crown length(cm)
Root/Shoot Ratio

Irrigation
interval
2days

4days

7days

13.42a

12.74a

13.81a

12.56a

11.56a

12.56a

64.78b
19.72a
17.17a
45.04b
.95a

63.69b
19.91a
17.17a
43.78b
.95a

72.42a
20.09a
17.22a
52.38a
.87a

Similar letters in the same raw are not significantly
different using Duncan, Multiple Range test
Similar letters in the same raw are not significantly
different using Duncan, Multiple Range test
Result in table (4) show that the most growth characteristic
is not significantly different however 2days irrigation interval has
the lowest total length

Result in table (6) show that the most oh growth
characteristic are not significantly different however 7days
irrigation has the highest total length, and crown length
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Table (7) Growth characteristics of 3rd month Jatropha seedling of the three Irrigation intervals interact with three soil type
treatment Parameters/
diameter
No of leaves
Total length

2days
sand
14.87a
11.67bcd
65.27c

clay
13.73ab
10.67d
64.87c

mixture
12.47d
12.00bcd
64.20cd

4days
sand
12.87acd
12.33abc
61.93d

Shoot length
Crown length
Root length
Germination
Root/shootratio

19.60a
45.67c
17.17bc
62.00a
.87b

19.83a
45.00cd
16.00bcd
56.33b
.80c

19.73a
44.47cd
18.44ab
41.67c
.93b

19.40a
42.53d
16.67bc
35.33d
.85b

Similar letters in the same raw is not significantly different using Duncan
Multiple Range test
Result in table (7) show that the most of growth characteristic different the
2days irrigation interval with sand soil has the highest germination mean, and the
,

clay
12.75cd
11.00cd
63.2cd

mixture
12,63cd
12.67ab
65.93c

7days
sand
13,80abc
13.67a
70.67b

Clay
14.00ab
13.00ab
74.60a

mixture
13.63abc
13.00ab
72.a0b

20.40a
19.93a
20.20a
19.93a
20.13a
42.8d
46.00c
50.47b
54.67a
52.00b
14.17d
20.67a
18.00bc
15.67cd
18.00bc
52.00b
54.00b
52.33b
54.67b
43.33c
.69f
1.03a
.89b
.78d
.89b
biggest diameter at root color, shoot length show not significantly different over
all treatment However4days irrigation with clay soil has the lowest root and length,
crown length and 7days irrigation with sand has highest number of leaves. The
result also indicate that 7day irrigation clay soil has the highest crown length

Figure (1) Growth parameter for of three soil type via three irrigation interval with the control of 3 rd month growth
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Figure (2) Figure Ratio of Root length/Shoot length for three month of three soil type via three irrigation interval with the
control

Figure(3)germination percentage for 3rdmonth of three soil type via three irrigation interval with the control
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Growth parameter show the best record of all parameter for
control as shown in figure (1)but 4days irrigation with mixture
soil show the best root/shoot ration and germination percentage
for 2nd,3rd.and4th month as show in figure (2)and(3) respectively

IV. DISCUSSION
Table (7) shows mean seedling characteristic by water
interval interact with soil type for Jatrohpa in third month of
growth .Seeding growth was evaluated in term of measurement
of 8 growth parameters. The result showed significant
differences for all growth characteristic of the nine treatment
.From the result obtained it is clear that shoot in all treatment
grow in the same habits The lowest root length attained by
4days/clay This may be explained in the light of findings
obtained by Ahmed (in Ibrahim 1988)for Acacia subspecies that
root length is critical importance at early stage as deeper primary
root system provide contact to more reliable source of water in
short time than available to shallow root system . From figure(2)
the ratio of root length/shoot length increase by month this is
important under difficult condition particularly low soil moisture
the ratio of root length to shoot length is considered as an
important factor in survival of plants. The ratio is believed to be
large for species grow in dry region this some as quoted by
Abbatt (1984). Ahmed (1982) claimed that seedling of arid land
tree species are characterized by that their roots grow taller than
shoots even if they are watered. And 2day irrigation interval for
sand soil Have highest diameter at root color and germination
mean. Highest number of leaves record by 7days irrigation with
sand the produced relatively higher number of leaves per
seedling .This is an indication of adaptation species to drier
condition compared to the other species Algunaid (2004)

V. VARIATION IN GROWTH
From table (1,2,5,6)Sand soil showed good growth for three
month while clay showed better growth in the first month and
showed lowest growth for the root in the 3rd months. For the root
growth among the three soil it was found not significant during
initial 1st month while these insignificant were evened down for
three soil by the 3rd months. Variation in growth in the three
soil of special interest to the tree breeder as it makes selection
among soil available as the three soil investigated in the study
not differ significantly from each other this is when using shoot
height as only criteria for evaluating growth performance and
productivity this is mainly due to the important of early height
growth in determining the success of seedling establishment
.Seedling that will grow rapidly could have practical advantages,
damage from animal for instance , would be lessened because the
terminal part of the tree would sooner be unreachable to
browsing . Fast growing seedling can compete better with other
vegetation Demster (1972) argued that outstanding seedling can
maintain superior growth and rates for considerable periods.
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VI. CONCLUSION
The conclusions drawn from this study may be summarized
as follows:
 The results support earlier findings obtained by some
workers.
 Findings from interaction between irrigation interval
and soil type pre-germination 2days irrigation interval
with sand soil has the highest germination mean, and the
biggest diameter at root color,
 Shoot length show no significantly different over all
treatment
 The control (normal nursery practices) the best for all
seedling parameter measurement
 4days irrigation with clay soil has the lowest root and
crown length and 7days irrigation with sand has highest
number of leaves. On the other hand 7day irrigation clay
soil has the highest crown length

VII. RECOMMENDATION
1.

2.

3.

4.

Since there are no significant difference of juvenile
growth performances between the three soil
type(according to the main classification of soil in
Sudan) recommended that caution shouldn’t be done
when Jatrohpa plant
For successfully a forestation programs, less nursery
cost in raising Jatropha seedling recommended to
irrigation that practices in the nursery
The result of this study is important for utilization
successful and establishment of the species in the
nursery and later in the field.
Further studies on seed from different provenances of
the country

.
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