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The purpose of this study was to determine the concentration of
Jatropha (Jatropha curcas L.) leaves extract on the germination and
growth of Bok Choy (Brassica rapa L.). This study employed the
completely randomized design with Jatropha (Jatropha curcas L.)
leaves extract as the primary factor within 5 levels of concentration,
namely 0% v/v, 5% v/v, 10% v/v, 15% v/v, and 20% v/v. The
treatments were repeated 5 times. The variables measured in this
study were root length, fresh and dry weight (aerial part and root),
the length of aerial part, relative water content, and the total count
of chlorophyll a,b. The homogeneity of the data was tested using the
Levene statistics. The results showed that allelopathy of the Jatropha
caused a stimulatory effect on the fresh weight and the dry weight of
the sprouts with a maximum concentration of 10% v/V. The fresh
weight increased from 38.22 to 49.16 or 22.25% while the dry
weight increased from 3.40 to 4.42 or 23.07%.

Karakteristik Efek Alelopati Ekstrak Air Daun Segar Jarak Pagar
(Jatropha Curcas L) Terhadap Perkecambahan Dan
Pertumbuhan Kecambah Sawi Pakcoy (Brasicca Rapa L.)

Abstrak: Tujuan dari penelitian ini adalah untuk mengetahui
konsentrasi ekstrak air daun jarak pagar (Jatropha curcas L.)
terhadap perkecambahan dan pertumbuhan kecambah sawi pakcoy
(Brassica rapa L.). Penelitian ini menggunakan metode RAL
(Rancangan Acak Lengkap) dengan faktor utamanya adalah ekstrak
air daun jarak pagar (Jatropha curcas L.) dengan 5 taraf konsentrasi
yaitu 0% v/v, 5% v/v, 10% v/v, 15% v/v, dan 20% v/v sebagai
perlakuan dan setiap perlakuan diulang sebanyak 5x. Variabel yang
diukur dalam penelitian ini panjang akar, berat segar dan berat
kering (aerial part dan akar), panjang aerial part, kadar air relative,
dan kandungan klorofil a,b serta total kecambah. Data yang diperoleh
di homogenitas dengan uji Levene. Hasil penelitian menunjukkan
bahwa alelopati dari jarak pagar menyebabkan efek stimulasi
terhadap berat segar kecambah dan berat kering kecambah dengan
konsentrasi maksimum 10% v/v. Berat segar mengalami peningkatan



http://issn.pdii.lipi.go.id/issn.cgi?daftar&1510197406&1&&
http://issn.pdii.lipi.go.id/issn.cgi?daftar&1510199675&1&&
https://search.crossref.org/?q=Desimal%3A+Jurnal+Matematika&publication=Desimal%3A+Jurnal+Matematika

Biosfer: Jurnal Tadris Biologi, 11 (1) (2020) 26 - 34
Dian Putri Sani, Tundjung Tripeni Handayani, Zulkifli, Martha Lulus Lande

dari 38,22 menjadi 49,16 atau sebesar 22,25% sedangkan berat
kering mengalami peningkatan dari 3,40 menjadi 4,42 atau sebesar

23,07%.

INTRODUCTION

Jatropha (Jatropha curcas L.) is an
annual plant  belonging to the
Euphorbiaceae. It has various utilities of
seeds extract oil and biodiesel production
(Ir Sukaria Sinulingga & Tambunan, t.t.;
Muthmainnah dkk., 2018; Prabowo, 2019).
The oil extracted from the seeds (Kojong
dkk., 2013; Risyad dkk. 2016) has toxic
compounds which are curcumin and
phorbol ester 12-de-oxy-16-hydroxiforbol
(Sudaryono, 2010).

However, Jatropha plant can be
consumed as table salt, and as substitutes
for fuel, dyes, wounds healer, dysentery and
jaundice, as well as flower extract can be
used as medicine (Sarimole dkk., 2014;
Setyaningsih dkk., 2013; Ulung & Studi,
2014). Jatropha has very short and broad
rods, making them almost invisible. This
stem functions as a leaf shaper and support
growth or is often called heavy feeders.

~

Figure 1. Jatropha Plant

Research on Jatropha had been done
by (Sanderson dkk., 2013) on leaf extract.
(Rejila & Vijayakumar, 2011) showed
stimulatory effects and (Siadi, 2012) states
that Jatropha plants can be utilized as
biopesticides.

Bok Choy sprouts, which originated
from China, can grow well in the highlands
and the lowlands (Firmansyah dkk., 2009).
Bok Choy has smooth leaves, no hair, and no

head shape. Its stems are wide and sturdy.
The spines of the leaves and the leaves are
similar to green mustard, but the leaves are
thicker. Bok Choy also contains many
nutrients including protein, vegetable fat,
carbohydrates, fiber, Ca, Mg, sodium,
vitamin A, and Vitamin C (Efriyadi, 2018;
Perwitasari dkk. 2012; Tiya dkk., 2019).
Jatropha leaves water extract showed
inhibitory effects on seed germination,
shoot length, and root length of green chili
(Capsicum anum L.) and Bok Choy (Brassica
rapa L.) (Rejila & Vijayakumar, 2011). Bok
Choy (Brassica rapa L.) is a type of
vegetables belonging to the Brassicaceae
(Kasmiyati dkk., 2018; Wiryono & Nurliana,
2019). The Bok Choy originates from China
and was introduced to Japan. It is in the
same family as Chinese vegetables (Harahap
& Sari, 2019). Bok Choy requires more
nitrogen for its growth is often called heavy
feeders (Barokah, R., Sumarsono, S. &
Darmawati, A., 2017).

Figure 2. Bok Choy

The high beta-carotene content in
Bok Choy can prevent cataracts (Tiya dkk.,
2019; Wenno, S. ], & Sinay, H. 2019).
Besides containing high beta-carotene, Bok
Choy also contains many nutrients
including protein, vegetable fat,
carbohydrates, fiber, Ca, Mg, sodium,
vitamin A, and Vitamin C (Efriyadi, 2018;
Perwitasari dkk., 2012; Tiya dkk., 2019).
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This study was done because there has been
no previous study that examines the
characteristics of Jatropha extracts on Bok
Choy.

METHOD

This research was conducted in
January 2019 at the Botany I Laboratory,
Department of Biology, Faculty of
Mathematics and  Natural Sciences,
University of Lampung. The tools used in
this study were beaker glass, Erlenmeyer
flask, measuring cups, trays, test tubes, and
racks, pipette drop, plastic cups, labels,
blenders, rubber bands, uv
spectrophotometers, digital scales, rulers,
ovens, funnels, scissors, knife, and
centrifuge.

The materials used in this study
included the seeds of Bok Choy of Nauli F1
varieties produced by PT. East-West
Indonesia, 96% alcohol, tissue, distilled
water, Jatropha leaves taken from
Pringsewu area, and Whatman filter paper
No. 1.

The experiment was carried by
employing the Completely Randomized
Design (CRD) with Jatropha leaves water
extract as the main factor consisting of 5
levels of concentration: 0% v/v, 5% v/v,
10% v/v, 15% v/v, 20 % v/v as the
treatments. Each treatment was replicated
5 times. The dependent variable in this
study was the root length, the length of the
aerial parts, dry weight, fresh weight, dry
weight of the aerial part, fresh weight of the
aerial part, relative water content, and the
total count of chlorophyll ab. The
independent variable in this study was the
concentration of Jatropha leaves water
extract. The parameter of this study was the
mean () variable of germination growth.

The Jatropha leaves water extract
stock solution was made by smoothing 100
grams of Jatropha leaves by using a blender
and then added 500 ml of water. After that,
it was filtered into beaker glass which

produced 20% v/v. The Bok Choy seeds
were selected to obtain good seeds by
soaking them in water for 24 hours. The
seeds were germinated using a tray that had
been coated with distilled water-soaked
tissue paper. The trays consisted of 5 cups
and each cup was given 32 seeds. The
selected seeds were then sprayed with
distilled water for 7 days to germinate.

The plastic cups used as a place
seeds growth were washed first. 25 plastic
cups were labeled with treatment and
repetition notation. Each germinated seed
contained in the trays was then transferred
to a plastic cup to be observed for 7 days.
On the second day, the germinated seed was
treated by giving 10 ml of Jatropha fresh
leaves water extract with a concentration of
5%, 10%, 15%, and 20%. The observation
on the sprouts was carried out after 7 days
of planting. The observed variables were
the root length, the length of the aerial
parts, dry weight, fresh weight, dry weight
of the aerial part, fresh weight of the aerial
part, relative water content, and the total
count of chlorophyll a,b.

By using a UV spectrophotometer at
wavelengths of 648 nm and 664 nm, the
absorbance of the chlorophyll extract was
measured. Levene test used to determine
the homogeneity of the data. After that, a
variety of analysis was carried out at the 5%
significance level. If there were differences
between treatments, then a further test
should have been performed with the Tukey
method. The relationship between the
concentrations of Jatropha leaves water
extract with the germination growth was
determined based on linear regression.

RESULTS AND DISCUSSION

The germination growth was
evaluated based on the changes in the
length of root and the length of aerial parts
and the fresh and dry weight of the sprouts.
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Table 1. The Effect of Jatropha Fresh Leaves Water Extract on the Growth of Bok Choy

Extract. The Length of the  The Length of Fresh Weight Dey Weight
Coicenigton Aerial Part (cm) Root (cm) (mg) (mg)

(% v/v)

Control 3,32+0,15 3,3+0,41 38,22 + 2,74 3,40 + 0,27 2
5 3,58+ 0,43 3,46 + 0,37 4192 +197a 3,42 +0,092
10 3,58 +£0,27 3,8+0,94 49,16 + 3,60 ab 4,42 + 0,200
15 3,84 +0,23 4,0+0,57 38,64 £ 1,652 3,40 £ 0,232
20 3,36 +0,17 3,54 0,20 32,96 + 3,75 ac 3,12+0,202

The Tukey test at a 5% significance
level showed that the control's fresh weight
was not significantly different from the
treatments. Then the fresh weight of 10%
treatment was significantly different from

the fresh weight of 20% treatment. The
control's dry weight was significantly
different from the dry weight of 10%
treatment.
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Figure 3. The Relationship between the Concentration of Jatropha Fresh Leaves Water
Extract and Fresh Weight of Sprouts (mg)

The equation of y = -0.104x2 +
1.810x + 37.72 with the coefficient of
determination (R*) of 0.804 and the
correlation coefficient (r) of 0.90 showed
the relationship strong between the extract
and the fresh weight. The optimum

concentration of Jatropha fresh leaves
water extract can stimulate fresh weight by
8.7% with a maximum fresh weight of 45.55
mg.
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Sprouts' Dry Weight (mg)

2 y =-0,0075x% + 0,1381x + 3,2937

R*=0,522
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Figure4. The Relationship between the Concentration of Jatropha Fresh Leaves Water
Extract and Sprouts’ Dry Weight (mg)

The equation of y = -0.007x2 + 0.138x
+ 3.293 with the coefficient of
determination (R?*) of 0.522 and the
correlation coefficient (r) of 0.72 showed a
strong relationship between the extract and
the dry weight. The optimum concentration
of Jatropha extract can stimulate dry weight
by 9.2% with a maximum dry weight of 3.93
mg.

The Levene test at 5% on the relative
water content level showed that the sample
was homogeneous (attachment 2 p-value >
0.05). The analysis of variance at a 5%
significance level did not affect the relative
water content of Bok Choy sprouts.

Table 2. The Relationship between the Concentration of Jatropha Fresh Leaves Water
Extract and the Relative Water Content of Bok Choy Sprouts

Extract Concentration (% v / v)

Relative water content (%)

Control 91.1 £0.23
5 91.82 +0.24
10 90.9 £ 0.56
15 91.22 + 0.44
20 90.38 + 0.64
Based on the table, it can be stated significantly = increased  concentration.

that there was no significant increase in
relative water content levels when given a

However, each concentration produced
different quantities of water.

Table 3. The Relationship between the Concentration of Jatropha Fresh Leaves Water
Extract and the Total Count of Chlorophyll a, b

Extract Chlorophyll Content Chlorophyll Content Total Chlorophyll
Concentration (%) a b Content
Control 0,59 £ 0,022 0,85+0,012 1,44 + 0,042
5 0,67 £ 0,042 0,90 £ 0,022 1,57 £ 0,052
10 0,70 £ 0,012b 0,91 +£0,012b 1,61 +0,032b
15 0,50 £0,122 0,70 £0,172 1,19 £ 0,302
20 0,33 £ 0,14ac 0,51 £ 0,21ac 0,84 * 0,342

HSD [0.5] = 0.36 HSD [0.5] = 0.36 HSD [0.5] = 0.36
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Based on Table 3, the chlorophyll
content on each concentration changed. The
chlorophyll content was not only increased

but some were stated to decrease.
Therefore, the extract concentration
affected certain chlorophyll content.

(1]

=)

=

8

=

(=}

[ &)

= 0,4

203 - y =-0.0021x% + 0.0279x + 0.591

a R?=0.961

20,2 -

=}

= 0,1 -

U 0 T T T 1
0 5 10 15 20

Concentration

Figure5. The Relationship between the Concentration of Jatropha Fresh Leaves Water
Extract and Chlorophyll Content a

optimum

The equation of y = —0.0021x2 + and the

0.0279x + 0.591 with the coefficient of
determination (R*) of 0.961 and the
correlation coefficient (r) of 0.98 showed a
strong relationship between the extract

dry weight. The
concentration of the extract can stimulate
chlorophyll-a levels by 6.6% with maximum
chlorophyll-a of 0.68 mg.
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Figure 6. The Relationship between the Concentration of Jatropha Fresh Leaves Water
Extract and Chlorophyll Content b

The equation y = -0.002x2 + 0.022x +
0.85 with the coefficient of determination
(R?) of 0.975 and the correlation coefficient
(r) of 0.99 showed the strong relationship
between the extract and the dry weight. The
optimum concentration of the extract can

stimulate chlorophyll b level by 5.6% with
maximum chlorophyll b of 0.91 mg.

The experiment (aqueous extract
bioassay) was carried out under laboratory
conditions to determine the potential
residues of various concentrations of
aqueous extract of Jatropha fresh leaves

Copyright © 2020, Biosfer: Jurnal Tadris Biologi, Print ISSN: 2086-5945, Online ISSN: 2580-4960 | 31



Biosfer: Jurnal Tadris Biologi, 11 (1) (2020) 26 - 34
Dian Putri Sani, Tundjung Tripeni Handayani, Zulkifli, Martha Lulus Lande

extract toward the germination growth of
Bok Choy. Table 1 shows that the
allelopathic action of Jatropha curcas has a
stimulatory effect on the fresh weight and
the dry weight of the sprouts with a
maximum concentration of 10% v/v. Fresh
weight increased from 38.22 to 49.16 or
22.25% while the dry weight increased
from 3.40 to 4.42 or 23.07%.

Based on the results of this study, at
the concentration of 15% and 20%, the
growth of aerial parts began to decline.
There were no allelopathy effects of
Jatropha leaves water extract on the length
of aerial and the length of the root. The
results showed that Jatropha leaves water
extract at a concentration of 20% tended to
reduce chlorophyll content a, b and the total
numbers of Bok Choy leave. However, there
was no effect on relative water content.

The intensity of the allelopathic
effect depends on the concentration of the
substance contained in the extract.
Allelopathic compounds may act
synergistically which causes effects that
might activate or inhibit the growth of other
plants depending on the tested
concentration.

Previous research by (Sanderson
dkk., 2013) proved that Jatropha leaves
extract did not provide an allelopathic effect
on lettuce seeds germination, however, a
concentration of 15% significantly inhibited
the development of aerial and radicular
parts. Meanwhile, (Rejila & Vijayakumar,
2011) state that Jatropha extract (Jatropha
curcas L.) showed a stimulatory effect on
seed germination and shoot length in
Sesamum indicum L. The stimulation effect
was directly proportional to the increase in
concentration (5%, 10%, 15%, 20%).
However, this did not occur in root growth
where all treatments were inhibited and the
control was not inhibited.

CONCLUSIONS AND SUGGESTIONS

Based on the results of the study, the
Jatropha fresh leaves water extract serves
as a stimulant at low concentration and

inhibit at high concentrations on the growth
of Bok Choy. The optimum concentration to
serve as a stimulant is 15% v/v. The writers
suggest the future researchers research the
effect of Jatropha fresh leaves water extract
on the growth of other plants. It is expected
that this research can be used as a reference
for further research.
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