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Abstract: Numerous phytotoxic substances have been isolated from plants and used for environmentally
friendly pests control. Allegedly, ferntree (Filicium decipiens) contains phytotoxic substances that can be used
as a potential allelochemicals for weed control. The experiment was therefore mainly conducted to carry out
preliminary study for isolation and identification of the phytotoxic substances. The bioassay was examined
under laboratory condition to assess the phytotoxic effect. Seedling growth of four monocot species, barnyard
grass, foxtail fescue, Italian ryegrass and timothy and four dicot species, alfalfa, garden cress, lettuce and
rapeseed were measured as the experiment parameters in this study. The inhibition of seedling growth of all test
plants was concentration dependent and the sensitivity of each test plant vary to the extract of F. decipiens
leaves. The most sensitive test plant was Italian ryegrass for monocots and garden cress for dicots. Result of
IC   value  calculation  concluded  that seedling growth of all test plants inhibited 50% at the concentration50

9.71-31.72 and 6.68-33.10 mg dry weight equivalent extract mL  for shoots and roots, respectively. These1

results suggested that F. decipiens possess phytotoxic substances and the plant may be used as a potential
source for bioactive substances for natural herbicides.
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INTRODUCTION Ferntree (Filicium decipiens), belongs to the

Recent trend of natural products utility for pests In Indonesia, the tree is known as “kiarapayung" locally
control is increasing along with the increase of awareness and commonly cultivated in gardens and roadsides as
to the dangers posed by the use of synthetic chemicals in ornamental, noise barrier and windbreak plant [4]. In West
farming. During the period of green revolution in 1960s, Java province of Indonesia, the plant is also called as
new chemical fertilizers and synthetic pesticides have “kisabun”, which means detergent plant, because when
been used intensively, which also resulted several of raining, the rainwater looks foamy under the tree.
environmental  hazards  [1]. Many researchers and farmers Interestingly, garden grasses growth languishes and
around the world are paying more attention to the safer unevenness below the tree. Accordingly, the plant may
methods in farming practices. Natural products have been contain phytotoxic substances and may be a potential
known as environmentally friendly products and have source for natural herbicides.
been used since ancient times for pests control. Recently, Previous research reported some of biological
numerous of bioactive compounds have been isolated activities of F. decipiens. The methanol extracts of leaves
from plant sources such as bactericides, fungicides, and stems of F. decipiens showed molluscicidal,
molluscicides, insecticides, rodenticides and allelopathy antibacterial and antifungal activities [5]. Methanolic
[2]. extracts  of  the  tree  also showed a potent phytomedicine

Sapindaceae family, a medium to large evergreen tree [3].
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for diabetic nephropathy [6]. The ethanol and aqueous dishes were arranged for each species per repetition.
extracts of the tree possessed acute anti-inflammatory Then, each filter paper inside Petri dishes was wetted with
activity [7]. Some compounds, sitosterol -D-glucoside, 0.6 mL of 0.05% (v/v) aqueous Tween 20 (Nacalai Tesque,
3-O- -D-glucopyranosylkaempferol, 3-O- -D- Inc., Kyoto-Japan). The controls were prepared the same
glucopyranosylquercetin and 3-O- -L-rhamnopyranosyl(1 as the treatments that are explained above, only wetted by
_ 2)- -D-glucopyranosylkaempferol  were   identified  in same amount of aqueous Tween 20 without leaf extracts.
F. decipiens [8]. The potency of the plant as phytotoxic Ten seeds of each test plants were placed in Petri dishes.
agent has not been studied to date. The present study The Petri dishes were kept in darkness by arranging in a
investigated the phytotoxic effects of F. decipiens leaf plastic tray, covered with polyethylene and aluminum foil
extract on seedling growth of selected test plants. and then kept for 48 h inside a growth chamber at

MATERIALS AND METHODS tested plants were measured and then expressed as the

Plant Material: F. decipiens leaves were collected from The IC  values for each tested species were determined
campus of Universitas Padjadjaran-Jatinangor, West Java from logistic regression analysis, between the
province, Indonesia in February 2015. The collected concentration-response correlations. IC  values were
leaves were washed with tap water; air dried, ground into calculated to determine the concentration required for
fine powder and then kept in a refrigerator (2°C) until 50% inhibition of seedling development.
extraction.

Extraction: Powder of plant material (100 g) was extracted completely randomized design (CRD). Each treatment of
for 48 h with 500 mL of 70% (v/v) aqueous methanol. After this experiment has three replications and two repetitions.
24 h, the crude extract was stirred with a spatula. Then it Analysis of variance (ANOVA) and Tukey's range test
was filtrated by using a layer filter paper (No. 2, Toyo were calculated by IBM ® SPSS ® Statistic Ver. 21.0 (for
Roshi Kaisha, Ltd. Japan). The residue was re-extracted Macintosh) and IC  values determined by GraphPad
for 24 h with 500 mL of methanol and both filtrates were Prism ® Ver. 6.0e (for Macintosh).
combined together and dried with evaporator. Stock of
crude extract was stored in 20 mL of cold MeOH and kept RESULTS AND DISCUSSION
in refrigerator until bioassay.

Test Plants: Eight test plants were used for bioassay, the shoots and roots length of the test plants. The
including barnyard grass (Echinochloa crus-galli (L.) inhibition of seedling growth of all test plants was
Beauv.), foxtail fescue (Vulpia myuros (L.) C. C. Gmel.), concentration dependent and the sensitivity of each test
Italian ryegrass (Lolium multiflorum Lam.) and timothy plants varied to the extract of F. decipiens leaves. At the
(Phleum pratense L.) were selected for monocots; concentration more than 10 mg DW equivalent extract
whereas alfalfa (Medicago sativa L.), garden cress mL , the extract significantly inhibited the seedling
(Lepidium sativum L.), lettuce (Lactuca sativa L.) and growth  of  all test plants, except roots of lettuce which
rapeseed (Brassica napus L.) were selected for dicots. was significantly inhibited at the concentration more than
The test plants were commonly used as a model plant for 30 mg DW equivalent extract mL  of the extract.
laboratory bioassay, available and ready to use at the time Dicots were more sensitive to the extract than
as representative of monocots and dicots. Germination monocots.  Two  dicots  species, lettuce and rapeseed
percentages of the seeds were >90% in average. were completely inhibited at the concentrations higher

Bioassay: The bioassay was done with six concentrations same concentrations, alfalfa and garden cress growth
of the extract (final assay concentrations were 1; 3; 10; 30; were less than 10% only if compared with control. On the
100; 300 mg dry weight (DW) equivalent extract mL ) and other hand, two monocots species, Italian ryegrass and1

controls (without the extract). An aliquot of the extract timothy were completely inhibited at the concentrations
was evaporated to dryness, dissolved in 2 mL methanol, higher than 300 mg DW equivalent extract mL , whereas
dropped  to  a  sheet  of  filter  paper  inside Petri dishes barnyard grass and foxtail fescue could still grow at the
(28 mm) and dried inside laminar flow. In total, 21 Petri same concentrations.

temperature 25°C. The length of shoots and roots of

length  of  shoots  and  roots  (mean  + standard error).
50

50

Statistical Analysis: The experiment was arranged in a

50

Fig. 1 shows the effect of F. decipiens leaf extract for

1

1

than 100 mg DW equivalent extract mL , whereas at the1

1
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Fig. 1: Effect of the Filicium decipiens leaf extract for the shoots and roots length of the test plants



Am-Euras. J. Agric. & Environ. Sci., 17 (4): 288-292, 2017

291

Table 1: Values of IC  of the Filicium decipiens leaf extract for the shoots and roots growth of the test plants (mg DW equivalent extract mL )50
1

IC  Values IC  Values50 50

--------------------------------------- -----------------------------------------

Plant Species Shoots Roots Plant Species Shoots Roots

Monocots: Dicots:

Barnyard grass 30.62 16.68 Alfalfa 12.59 18.81

Foxtail fescue 31.72 19.51 Garden cress 9.71 10.12

Italian ryegrass 9.99 9.66 Lettuce 28.31 33.10

Timothy 12.58 5.54 Rapeseed 18.86 19.94

Table 1 showed the IC  values of the F. decipiens CONCLUSIONS50

leaf extract for the shoots and roots growth of the test
plants.   Seedling   growth  of  all test plants inhibited 50% F. decipiens leaf extract had phytotoxic effect on
at the concentration 9.71-31.72 and 6.68-33.10 mg DW barnyard  grass,  foxtail  fescue,   Italian  ryegrass,
equivalent extract mL  for shoots and roots, respectively. timothy,  alfalfa,  garden  cress,  lettuce  and  rapeseed.1

In case of monocots, roots were more sensitive to the The phytotoxic effect was on the seedling growth, both
extract  than  shoots.  The  values of IC  of barnyard shoot and root growth. The seedling development50

grass, foxtail  fescue,  Italian   ryegrass   and  timothy inhibition of all test plants were concentration dependent
were  30.62,  31.72, 9.99 and 12.58 mg DW equivalent and  the  sensitivity  of  each  test plants vary to the
extract mL  for shoots, respectively. Whereas, for roots extract of F. decipiens leaves. This result suggested that1

were 6.68, 19.51, 9.66 and 5.54 mg DW equivalent extract F. decipiens may possess phytotoxic substances.
mL , respectively. On the other hand, in case of dicots, Accordingly, isolation and identification of the phytotoxic1

shoots  were  more  sensitive to the extract  than roots. substances from F. decipiens are suggestedfor future
The IC  values of alfalfa, garden cress, lettuce and studies.50

rapeseed were 12.59, 9.71, 28.31 and 18.86 mg DW
equivalent extract mL  for shoots, respectively. Whereas, ACKNOWLEDGEMENTS1
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