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Using a Pesticide Extracted from Leaves of Simaung (Pangium edule
Reinw.) for Control of Soil Termite Pest (Schedorhinotermes sp.) as one
of Solution Conservation

by
Khairani Dinil Haq!, Desyanti?, Zulmardi?
'Program of Forestry, Muhammadiyah University of West Sumatra
2 Faculty of Forestry, Muhammadiyah University of West Sumatra

Abstract

The use of plant extracts for pest control have been considered as an alternative to synthetic
pesticides for effective pest control. The present studies examined the efficacy of simaung (Pangium
edule Reinw) leaf extracts against Schedorhinotermes sp. in the Laboratory of the Forestry Faculty of
Muhammadiyah University of West Sumatra. The experiment used a Completely Randomized Design
with 2 factors, leaf condition, (young leaves or old leaves), and concentration (0 leaves/l (control), 15
g/l, 25 g/, 35 g/l , and 45 g/l water) with 4 replication. Data were analyzed using ANOVA and
DNMRT at P>0.05. Lethal Concentration and Lethal Time values were generated by probit analysis.
The results showed that young leaves at concentration 45 gr/l water mortality value of 95 %, and it
was not significantly different from the old leaf extract 45 gr/ 1. The 50, o5 young leaves was
3.82 gr/l water while old leaves provided a value of 10.15 gr/l water. The fastest Lethal time ( s0)
1.3 days was obtained at 35 g/l for young leaves and, 1.4 days old leaves at 45 g/l concentration. Based
on these results, using a concentration of young leaf extract (15 gr/l of water) applied to soil will
effectively kill 80% of the termites test.

Keywords: leaf extract pesticide, simaung, Schedorhinotermes sp., (LC), (LT)

Introduction

Pesticides are one of the means to control pest attack. Along with the rapidly expanding
technological developments, the increasing and urgent need for life, the use of chemical pesticides is
an alternative to the control of plant pest organisms (OPT). This, given the easy chemical pesticides,
and many found and sold on the market and is instant, live applications without a long and complicated
work process. Natawiria, (1973) in Sari (2012) states that the use of chemical pesticides in Indonesia
has destroyed 55% of pests and 72% of biological control agents. Unwise use of chemical pesticides
will pose a risk of poisoning that leads to death especially to wildlife, birds, bees, fertilizing insects,
and affect forest biodiversity. On the other hand also cause an impact on the quality of water, soil and
air.

One solution to the negative effects of chemical pesticide use is to substitute it with vegetable
pesticides. Vegetable pesticides are pesticides whose basic ingredients come from plants. Made from
environmentally friendly and biodegradable materials. Utilization of one forest plant, which is well
known by the community in Batu Hampar, District Akabiluru in West Sumatera as simaung (Pangium
edule Reinw). The leaves and seeds contain natural chemicals that can be used in the eradication of
insect pests.

Termites are social insects that live in a community consisting of several castes. In forests,
termite have an important role to decompose plant remnants, especially dead wood and litter. But
under certain conditions termites also become pests, especially for Industrial Plantation Forest (HTI).

The use of vegetable pesticides on termite control is not new, Tarmadi et al. (2006) usied bintaro
(Carbera odollum Gaertn) and amethyst (Brugmansia candida Press). Papaya leaf extract (Carica



Proceeding of the 12" Pasific Rim Termite Research Group Conference
Yogyakarta, Indonesia (21-22 March 2018)

papaya Linn.) the gastric poison method used against ground termites by Zulyusri et al., (2012), or
the sour leaf extract (Sambucus javanica Reinws) by Zulyusri et al. (2013). But the leaf extract it self
has not been tested in termite control, especially related to the condition/age of leaves. Therefore, this
study aimed to determine the mortality and toxicity of simaung (Pangium edule Reinw) leaf extract as
a pesticide against soil termite pest (Schedorhinotermes sp.).

Materials and Methods
This research was conducted in February until August 2017 located in Laboratory Faculty of

Forestry University of Muhammadiyah West Sumatra.

The tool used in this research included a catter knife, blender, glass petridihess, measuring 20
ml and 100 ml, aluminum foil, Whatman filter paper, plastic beverage bottle (container of solution),
50 mesh filter, bucket or container, label paper, and stationary. The materials used included a simaung
leaves taken from private gardens in the Nagari Batuhampar, District of Akabiluru, Lima Puluh Kota.
Termites were collected from the remnants of wood material using a tissue, water, Whatman filter
paper.

This research used a Completely Randomized Design (RAL) with 2 factors, namely: the
conditions of young leaves and old leaves, and 4 concentrations plus a control as comparison with 4
replications. Each experimental unit consisted of 20 termites. The data obtained were analyzed by
analysis of variance, and tested with Duncan's New Multiple Range Test (DNMRT) at the 5% level,
and probit analysis was used to determine the value of toxicity. The observation parameters in this
study were percentage mortality, leaf condition interaction and extract concentration, lethal
concentration (5o, 95), lethal time ( so)

Results and Discussion

Mortalitas (%)
The results of observation of mortality of test termites after analyzed by using variance showed

that the treatment of some concentration of Simaung leaf extract with different leaf conditions gave a
significant effect on the value of termite mortality in each treatment. DNMRT further test results at 5%
level can be seen in Table 1 below.

Table 1. Mortality Value (%) of Termite by Treatment

Leaves Conditions Concentration
0 gr/l 15 gr/l 25 gt/l 35 gr/l 45 gr/l
Young leaves (Al)  27,50d 83,75 abc 85,00 abc 93,75 ab 95,00 a
Old Leaves (A2) 28,75d 68,75 ¢ 70,00 be 73,75 abc 90.00 abc

Based on Table 1, the lowest mortality was obtained in the treatment using old leaves at a
concentration of 15 g/l water that is 68.75%, but not significantly different from the concentrations of
25 gr/1 (70.00%), 35 g/1 (73.75%), and 45 gr/1 (90.00) of old leaf extract, while the young leaf extract
at 15 g/l concentration had a mortality of 83.75%, that also was not significantly different from 25 g/1
concentration (85.00%), or 35 g/1 (93.75%).

The highest mortality was in the treatment using young leaves at a with concentration of 45gr/1
water, 95.00%. However, it was not significantly different with the treatment of young leaves at the
concentrations of 15 g/l, 25 g/l and 35 g/l and old leaves at 35 g/l water, 45 g/l water. The above data
also show higher concentrations of simaung leaf extract increased mortality of termites. These data
are reinforced by Dewi (2010) which states that higher concentrations of extract will have higher
influence.
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Correlation between Concentration and Condition of Leaf
Simaung Against Mortality Value Termite Soil
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Figure 1. Correlation between concentration and condition of simaung leaves against termite
mortality

Based on the regression R Square (R) or coefficient of determination for young leaf extracts
0.664, and old leaves 0.794, - indicates a good relationship between concentration and mortality.
According Raharjo (2017), the value of the coefficient of determination (R Square) is only between
0-1. A small coefficient of determination (R Square), means the influence of independent variables on
the dependent variable is weak. Conversely, if the R Square value is nearly 1, then the influence will
be strong.

Leaf extract was effective at controlling Schedorhinotermes sp. pests. This is due to the
concentration of simaung leaf extract 35 gr/l water that is capable of termite mortalities that ranged
from 90.00% to 95.00%. This opinion is in accordance with the statement of Dadang and Prijono
(2008) in Juliati et al (2016) which state that vegetable pesticide extracts are effective when mortality
rates are greater than 80%.

Effect of Leaf Condition Interaction and Concentration on Soil Termite Mortality
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Figure 2. Influence of Leaf Condition and Concentration of Leaf Simaung on Soil Termite
Mortality

Figure 2 shows that young simaung leaf and old leaf extract had different mortality values at the same
concentration. Young leaf extracts tend to be superior to old leaf extracts. According Yuningsih et al.
(2008) simaung leaf has the same cyanide content as young seeds which is about 500 ppm. The content
of cyanide in the leaves of the simaung is influenced by soil conditions, season and seed structure.
Cyanide is a deadly toxin if, not handled properly and wisely.
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According Yuningsih et al. (2008) declared a python plant can be used as a vegetable pesticide,
especially on the leaves. The anti-feedant properties contained in the leaf extract of this leaf,
significantly affect termites, this is considering the condition of termite test food that the test paper
alone without other options, the content of leaf extracts at various concentrations mixed on the test
paper cause termites to be reluctant to eat it. This condition if left continuously lead to termite death.
Extractions obtained with two different leaf conditions have different results, this is indicated by the
difference in color and odor of the resulting extract solution. Young green leaf extract solution is soft
but smelly, while dark green leaves are dark and smell less.

‘E“"F'—}‘y' -5

¥

Figure 7. Result of Simaung Leaf Extract with Different Condition but Same Con:entration

Differences in extracts produced between young leaves and old leaves can also be influenced by the
age of the leaves. The older leaves tend to have a better nutrient content but are at a reduced phytotoxic
compounds.

A. Lethal Concentration (59,  95)

Lethal concentration is the value of a certain concentration and it’s ability to kill test insects. In this
study the calculated Lethal concentration (LCsg, LCos ) as shown in Table 3 below.

Table 3. Lethal Concentrations (59, 95 ) for Young Simaung Extract Leaf Extract and Old Extract.

Leaf condition 50, 95
Young leaves 3.81 gr/l 49.07 gr/l
Old leaves 10.15 gr/l 165.58 gr/l

According to Table 3, young leaf extracts at concentrations of 3.81 g/l of water can cause 50% termite
mortality. While the extract of old leaf leaves requires a concentration of 10.15 g/l of water. Meanwhile,
to kill 95% of the test termites required young leaf extract of 49.07 gr/l water, and old leaf extract as
much as 165.58 gr/l water. It takes a higher concentration of the old leaf extracts than young leaf
extracts to cause death of termites. However, the mortality of each concentration indicates that the leaf
extract is toxic certain concentrations.

According to Harbone (1987) in Heriyanto (2008) the toxic properties contained in simaung leaves

are suspected bioactive compounds such as cyanide, cyanogen glycosides, alkaloids, flavanoids, and

saponins. These compounds cause the presence of biological activity such as food-inhibition,

antiparasite, and pesticide. The presence of toxic compounds in simaung leaf extract will provide a

response by lowering the consumption rate or inhibiting termite feeding on the test paper and the effect

their digestion and metabolism. This influence can be seen in the duration of the mortality period.
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B. Lethal Time ( )

Provision of vegetable pesticides from simaung leaf significantly effected the mortality of termites.
The Lethal Time ( s0) aims to determine the time required for each treatment to kill 50% of the
termites.

Tabel 4. Lethal Time Value( s0) Leaf Concentration of Simaung (gr/l) Each Treatment (Day)

Treatment Lethal time( so)
Al B2 ( Young leaf extract 15 gr/l water) 1,7 days 40,8 hours
A1l B3 ( Young leaf extract 25 gr/l water) 1,8 days 43,2 hours
Al B4 ( Young leaf extract 35 gr/l water) 1,3 days 31,2 hours
Al B5 ( Young leaf extract 45 gr/l water) 1,4 days 33,6 hours
A2 B2 ( Old leaf extract 15 gr/l water ) 2,3 days 55,2 hours
A2 B3 ( Old leaf extract 25 gr/l water ) 2,2 days 52,8 hours
A2 B4 ( Old leaf extract 35 gr/l water ) 1,9 days 45,6 hours
A2 B5 (Old leaf extract 45 gr/l water ) 1,4 days 33,6 hours

Table 4 shows that the treatment of different concentrations of simaung extracts differed with
the time required to kill 50% of the test termites. The higher concentration of simaung leaf extracts
showed an increase in the speed of killing termite pests. The above data show that the application of
several treatments with different concentrations resulted in a range of 5o values ranging from 1.3
days to 1.7 days for young leaf extracts and 1.4 days to 2.3 days for the old leaf extract.

Treatment using young leaf extract 15 gr/l water, provided 5o values of 1.7 days or 40.8 hours
(40 hours 48 minutes) after application. Meanwhile, treatment with old simaung leaf extract, was 2.33
days or 55.2 hours (55 hours 12 minutes). This shows that low concentrations of young leaf extract
can cause faster mortality. It is suspected that the content of young leaf extract is superior to the old
leaves so it does not take long in terminating test termites. According to Sa'diyah et al., (2013)
concentration is directly proportional to the development, the higher the concentration, the
development of test insects is increasingly hampered.

This is not different at the concentration of 25 g/l water, young leaf extract with 50 termite
of 1.8 days equivalent to 43.2 hours (43 hours 12 minutes) while the old leaf extract 2.2 day or 52.8
hours (52 hours 48 minutes) after application. The concentration of 35 gr/l of young leaf extract was
1.3 days or 31.2 hours (31 hours 12 minutes), 1.9 days old leaf extract or 45.6 hours (45 hours 36
minutes). The concentration of 45 gr / 1 young leaf extract was 1.4 days or 33.6 hours (33 hours 36
minutes), old leaf extract was 1.35 days or 33.6 hours (33 hours 36 minutes). Significant differences
in each treatment are thought to be the result of more active compounds in the body of the termites
tested and scattered in every part of the body will accelerate the time required for 50% mortality rate.
The quick time to kill 50% of termites at a given concentration can be caused by higher concentrations.
Because the higher concentration will cause more toxic compounds into the body of termites

The use of the old and young leaf extract are equally effective in controlling the termite pest at
different levels of concentration. Young leaf extract is superior to the old leaf extract. Basically, the
use of plant-based pesticides should not use conservative concentrations, this is because any
concentration used in pest control will not last long in nature because of its biodegradability. In
addition, the use of vegetable pesticides as an antifeedant that inhibits the rate of consumption, inhibits
production activities, and breeding so as not to destroy pests. And the vegetable pesticide it self is part
of conservation.

Given the effectiveness of leaf extracts in killing test termites, it is expected to become one of
the vegetable pesticide materials that can reduce the use of chemical pesticides in termite control. Thus,

10
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pest control in the forestry sector does not contribute to environmental pollution that leads to climate
change and the destruction of existing food and ecosystem chains.

The recommended concentration in the use of vegetable pesticides from young simaung leaf
extract is at 15 g/l water concentration and for the old leaf extract is 45 g/l water. Leaves used are
expected to be one solution for people whose areas are affected by termite pests, where the residence
area there is a simaung tree. So that people do not need to look for other alternatives, or other toxins.
However, the use of vegetable pesticides is not recommended when plants have not been attacked by
pests, this is to avoid the risk of pesticide ineffectiveness when used.

Conclusions
1. The use of vegetable pesticides from leaves of simaung (Pangium edule Reinw.) has the potential
to control soil pest infestation (Schedorhinotermes sp.), because it has a marked effect on mortality of
Schedorhinotermes sp. during the trial.
2. Extract simaung (Pangium edule Reinw) leaf has a different termite mortality value between the
condition of young leaves and old leaves used on Schedorhinotermes sp., young leaves with
concentration 45 gr/l water had the highest mortality 95.00% . This was not significantly different
from the use of young leaf extract at 15 gr/l, 25 g/1, 35 g/l and 25 g/1, 35 g/l and 25 g/l concentrations
of old leaf extract.
3. The existence of interaction between condition of leaf of simaung (Pangium edule Reinw) leaves
and concentration, showed that young simaung (Pangium edule Reinw) leaf extract equal
concentrations had superior mortality and toxicity compared to old simaung (Pangium edule Reinw)
leaf extract
4. Toxicity value of leaf extract of simaung varies between young leaf extract with old leaf extract
where young leaf extract at 3.81 g/l water concentration was able to kill 50% termites while the old
leaf extract at 10.15 g/l concentration of new water killed 50% of the test termites. While the fastest
time required to kill 50% of termites using the young leaf extract requires a concentration of 35 gr/l
of water that was 1.3 days or 33 hours 12 minutes, while the old leaf extract at 45 g/l water
concentration was 1.4 days or 33 hours 36 minutes.

References

Dewi, R.S. 2010. The Effectiveness of Three Plant Species Extracts to Paracoccus marginatus and
Tetranychus sp. on Jatropha Curcas L.). Thesis of Graduate Program of Bogor Agricultural
University. Bogor.

Heriyanto, N.M and E. Subiandono. 2008. Kluwak / Pakem Tree Ecology (Pangium edule Reinw) in
Meru Betiri National Park, East Java. Bulletin of Germplasm. Vol. 14, No. 1

Juliati, M., Mardhiansyah, Tuti A. 2016. Test of Some Leaf Extracts of Bintaro Leaf Extract (Carbera
mangas L.) as Pesticide for Vegetable Pest Control (Plusia sp.) On Trambesi (Samanea saman
J.M). Jom FAPERTA Universitas Riau. Vol.3, No. 1

Raharjo, S. 2017. The Meaning of Determinadi Coefficient (R Square) in Linear Regression Analysis.
http://www.spssindonesia.com/2017/04/makna-koefisien-determinasi-r-square.html
(September 4, 2017)

Sa'diyah, N.A., Purwani K.I, Wijayawati L. 2013. Effect of Bintaro Leaf Extract (Cerbera odollam)
on the Development of Grayak Caterpillars (Spodoptera litura). Journal of Science and Art
Pomits.Vol. 2 No. 2: 2337-3520.

Sari, M. U. 2012. Nature Anti Termite Skin Extract Red Onion (Allium cepa L.). Essay. Forestry
Study Program Faculty of Agriculture University of North Sumatra. Field.

11


http://www.spssindonesia.com/2017/04/makna-koefisien-determinasi-r-square.html

Proceeding of the 12" Pasific Rim Termite Research Group Conference
Yogyakarta, Indonesia (21-22 March 2018)

The Effectiveness of Carica Papaya Linn Leaf Extract. with Stomach Poison Method for Soil Termite
Control Captotermes sp. (Isoptera: Rhinotermidae). Journal Sainstek. Vol. IV, No.2; 145-150

Zulyusri. Desyanti. Usnal M. 2013. The effectiveness of Leaf of Sangitan (Sambucus javanica Reinw)
as a vegetable insecticide in Soil Termite Control (Captotermes sp.). Proceeding Semirata
FMIPA University of Lampung. Bandar Lampung.

12



N ‘ e -
{ ! } (o) o u
o ' ) Lt w -
& o L4 X T
3= a v ¢ r 1 ] [,
- | L 3 v 3 4 ! > e "
= K ® L @ conpnnan
~ 5 , ‘ & = .
0 v ) 0 Qa »
) : : ( ! -
[T 5 Cr Q ; ensn
A . o £ m £
1 : & & ) are
’ ; 1 )
) ] £ o L =% B E : .
' ! & ‘ NN n ~ - . oo
‘ (&} -: l =
L) ™ 1 g
" P o a ©
) R i ] s C ¢ oo
=2 ¢ ‘ £ & L & e o
) O y ™ - 18] [ . L
L = m W eeee @
\ - : 5o 8
. ‘
1 i) *
. 2L ' - @ » eoceve
v - ! 1 | - > & " 4 M
e 1 [ - M ) h - n By
th & 3 I -
» - ) I § N [ e Q@
g @ 5“3 i ) A \ L B @ ceere
- L - > [ ] e 1 '
pa— y o . . f B m a = v 3
I 1 U ( : o~ L 4| a i b4 :‘ eeeve
Y } Ty A, | & E 3 01 e N
-;‘_( o ’ 5 . u i [+ 1 eeeee
= s | 4 8 E o l t ' a2 & e v @
ady v B i b | B v \ ' e e w
- o i a y O | E i e a8 80 ¢ e v
| ) g 1 . g - }
t " o . o a €t c o b
(A ' “ v B AE o 0 0 £ X T EE =
" b3 T ;
o o ) @M " L g T 8- EkE ¥ . seevvere
Ll o ¢ NN LS, K] q N 2w ‘ .
A X hRuw L X U~ e QOx ® £ R
Q— ™~ ™ " | W
ee eve

2 BLIK INDONESIA

UL IC OF INDONESIA

.
|
I AL P KODT MU GARA | COUNTARY (OO NO. FASPOR | PASSPORT NO

stoccs g - IDN B 4901574

NAMA LENGRAR / FULL NAME

ZULMARDI BIN ABDUL MUIS

KEWARGANT GARAAN / NATIONALITY

INDONESIA

TGL. LAMIR. DATE OF SR T RELAMGN  SEX TEWMPAT LANIR | PLACE OF BeRTH
24 MAR 1968 L/M  PESISIR SELATAN
TGL PENGEILUARAN ) DATE OF 5504 TOL. MASYS BERLAKY / DATT OF FXPIRY

12 OCT 2016 12 OCT 2021

NO.REG. KANTOM YANG MEMNGEL UARKAN
PELNG OFFICE

NIKIM 0005685964 1A13QB3540BQSQ PADANG

P<IDNMUIS<<ZULMARDI<BIN<KABDUL<<LKLLLLLLLLL<LKLK
B4901574<7IDN6803247M2110123<<<<<<<<L<<<<<<00

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

; _..J

i g -

3.:4 7626026826 JZCRI0U JBYI6BT0w

e“ o
.muu .Tﬂu
d = )
184 8
X ﬂp 1
] -] )
o o o
..w Rf.vﬂ @
B UEga
e Bdq :
R E2%E
' JR -
b f—:mh
2>7
TS3 8
=
>

2 argarpaTaols

SEp bR

P 2018

,W.., [N

9 W
- _.;Ym b
.m‘—v.».r. m
m.a M=
=0 \
@) ' w
- = 1
B 22 b
c e o u
e89 0N m.
—..m.a\nm.l\ta m.
“0 H& ¢
5 =

- e o
G9>>p 8
fo 2 ¢
w.anmrl.ﬂ %

_ - @ o
u.m.vth.mm o
g8~ o0m 0
R oo -..—p
E=5w _0?
fLeloE

'
¥
o

A7rn7AO7A0ZE07B9ZAATS

RISt

SB33033823h4:

HY N

IBIA3B3I83E
13

£,

ree vy

dai dengan CamScanner

ipin

*

B D

w7 T
*m_:mc i EY) mm ! m R
o N e At gt L
P 1 £ = suanih *
¥ /,_ \... T o ) rererere

$ z. \.\\. J M.L,.r...
.\A..rs.,w.._.“....
us_ms_usﬁs_!._m:_!gf._!gj J
).u-g-WunQU & ec cee
) g :uuzmu:uu:mp..v m MALAYSIA IMMIGRATION |
>_.><m; _,m_m K.L. INTERNATIONAL
@ sm:gmw BT IS
: OB el
w [ = -] e
m .. ceoecepe
> _va_.a_zan to enter and remain

in West Malaysia and Sabah
~for thirty (30) days
on social visit only -33
_'.the date shown above.

o —

O (o O T 5-_...

;3_‘?'54!‘34!!.!431&315‘31

- MO LYEDINAL

bIOLESEISELLE

i ]

7Ly



https://v3.camscanner.com/user/download

L
R
o

qocoamoﬁmoa
0 G0N Thdg,

em S oW

R R

3 -
> S
> @ - -
> L LR B
- A =
a s
¥ >
,‘;; P e

&» \c,ﬂ‘fg'%??,gg;ﬂo 7
M”‘""(}é’yﬂ:iu
3
SEP 7079 B
38R 4a 1
Tsnn
'C""Umc- s

3

douRulLee

—_——

T e R

: ,.é"
for thirty  (20) Sayg A g : 2
on social visit onl

the date shown a ove

-

VISAS - [

r”nmf.lsnfsun\ lMMIGRA“i'iON DEPARTMENT

= A 1 ’ j

A mt.m,vsu - 5
: }\:‘.n..ﬂTF ] ;!R{ == %
= Begtll-‘!:fmm. R Lat 5%

| S e T e — __"‘_-_J

Permutted to enter and remain
in West fialaysia 2nd Sakat

Sfam:

&
—
¥
w X _‘i._;;—_ =
— .
\
m—
.- . - - -
- - - . LK) raee X T . -
- - - - - a - [ ] - - - -
cesra Lo Y - - - - - - - T e
- . R - - - -se - -
- - - - - - - - -
- - - - - - » - -
-, e - rre e e tee rfee .- -

Dipindai dengan CamScanner


https://v3.camscanner.com/user/download

	Editorial Boards
	Contents

	Oral Session
	Using a Pesticide Extracted from Leaves of Simaung
	Abstract
	Introduction
	Materials and Methods
	Results and Discussion
	Effect of Leaf Condition Interaction and Concent

	Conclusions
	References



