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Abstract: Polar compounds of clove were extracted with acetic acid as a solvent, the crude extract was qualitative phytochemically
screened, and saponins, tannins and traces of alkaloids were detected in it. The crude extract with solvent and the solvent were tested on
wheat and cucumber as patterns for mono and dicotyledonous plants under laboratory conditions. The crude extract showed high
inhibition effect on germination, root and shoot growth of both plants under study although the effect was greater on wheat than
cucumber. In addition, the effect of the crude with acetic acid was higher than that of acetic acid used alone. The crude was then
formulated as 10 % soluble concentrate formulation (SL). The new formula succeeded to pass all tests specified for soluble concentrates.
It was then tested on wheat and cucumber under laboratory conditions. The new formula also inhibited germination, root and shoot
growth of both plants by greater values compared to that of the crude with solvent (a.i). Under greenhouse conditions, the new formula
and the solvent were tested as post emergence treatment on Phalaris minor and Rumix dentatus as patterns for mono and
dicotyledonous weeds as a foliar application. The results showed clearly that formulated clove extract 10%SL at 4% gave 95% burning
on phalaris minor and 80% on Rumix dentatus, however acetic acid (solvent) at 4% gave 65% on phalaris minor and 60% Rumix
dentatus after 14 days of application. Also the formulated extract showed greater effect as reduction of shoots fresh and dry weight than
acetic acid (solvent) alone. The effect that appeared as burning and reduction in shoots fresh and dry weight but the effect on

monocotyledons was greater than that on dicotyledons.
Keywords: Clove, Formulation and Post-emergence Herbicides
1. Introduction

Weeds are plants in the wrong place, it affect everyone in
the world by reducing crop yield and crop quality, delaying
or interfering with harvesting, interfering with animal
feeding (including poisoning), reducing animal health,
preventing water flow, as plant parasites, etc. (Abouziena
and Haggag, 2016). Rao (2000) has reported that of the
total annual loss of agricultural produce from various pests,
weeds account for 45 %, insects 30 %, diseases 20 % and
other pests 5 %. Annual worldwide losses to weeds were
estimated to comprise approximately 10-15 % of attainable
production among the principal food sources.

Chemical weed control began just about a century ago with a
few inorganic compounds, such as sulfuric acid, copper
salts, and sodium chlorate (Cremlyn, 1991). The herbicidal
activity of 2, 4-dichlorophenoxyacetic acid was detected in
the 1940s (Troyer, 2001). Environmental pollution and
contamination of surface water and groundwater by
herbicides is one of the most important human concerns
(Abdin et al., 2000), in addition herbicide resistance in
weeds has developed into a more serious problem that now
constrains the application of certain types of herbicides in
some markets (Kraehmer et al., 2014). Thus, there is an
importance to search for environmentally safer and novel
compounds with more effective, more specific targets for the
management of weeds. Recently, many studies have
investigated the phytotoxic potentials of plant extracts and
individual compounds and their ability to control weeds in
crop production (Choi et al., 2015).

Allelochemical from Vicia villosa Roth, where cyanamide
had a phytotoxic effect on onion root growth by disturbance

of cell division and by inhibition of proliferation of
meristematic cells and cell cycle. Soltys et al. (2011) also
reported that, the effects of phytotoxins on plants are diverse
the phytotoxic activity of allelochemicals usually involves
alteration in one of the crucial physiological process such as
photosynthesis, respiration, induction of ROS and cell
division, which all lead to cell death. Inhibition of any of
these processes results in disturbances in plant growth and
development.

The main constituent of clove plant is clove oil; it may be
derived from flower buds, leaves and stems. The principal
biologically active component is eugenol. Clove oil exhibits
phytotoxicity, which means it has herbicidal activity; Clove
oil is applied as post-emergent, non-selective, and broad-
spectrum. Clove oil’s disruption of cell membranes took
place under both dark and light conditions (Baker et al.,
2018).

The present study was undertaken to evaluate the herbicidal
activity of crude containing polar materials (saponins,
tannins and alkaloids) extracted from clove (Syzygium
aromaticum) flower buds in acetic acid as natural
alternatives of herbicide and formulate the filtrate crude
extract in the form of soluble concentrate for use in the field
of weed control.

2. Materials and Methods
2.1. Tested chemicals

a) Acetic acid (ethanoic acid, molar mass 60.05 g.mol™),
was supplied by EL-Gomhoria Co., Cairo, Egypt.
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b) Clove (Syzygium aromaticum),
Agricultural Development Markets,
Dokki, Giza, Cairo, Egypt.

c) Surface active agents: Tween 20, Tween 40 and Tween
80 were supplied by EL-Gombhoria Co., Cairo, Egypt.

was supplied by
Nadi Alsayd,

2.2. The physico-chemical basic

formulation constituents:

properties  of

2.2.1. Active ingredient
a) Solubility: It was determined by measuring the volume of
distilled water, acetone and xylene for complete solubility or
miscibility of one gram of active ingredient at 20 °C (Nelson
and Fiero, 1954). The % Solubility was calculated
according to the following equation:

% solubility = W/V x 100
[Where; W= active ingredient weight, V= volume of solvent
required for complete solubility].

b) Free acidity or alkalinity: It was determined according to
the method described by WHO specification (1979).

2.2.2. Surface active agents

a) Surface tension: It was determined by using Du-Nouy
tensiometer for solutions containing 0.5 % (W/V)
surfactant according to ASTM D-1331 (2001).

b) Critical micelle concentration (CMC): The concentration
in which the surface tension of solution doesn’t decrease
with further increase in surfactant concentration, (CMC)
of the tested surfactants was determined according to the
method described by (Osipow, 1964).

c) Hydrophilic-lipophilic balance (HLB): The solubility of
surfactant in water is considered as approximate guide to
its hydrophilic-lipophilic balance (Lynch and Griffin,
1974).

d) Free acidity or alkalinity: It was determined by the same
method described before.

2.2.3. Preparation of soluble concentrate formulation
Crude extract of clove was prepared as 10 % SL using
different wetting agents added to clove extract by serial
concentrations, and then the physico-chemical properties
were measured. Depending on surface tension for the
prepared formulas the best one was chosen to complete other
formulation and bioassay testes.

a) Free acidity or alkalinity: It was measured as mentioned
before.

b) Surface tension: It was determined as mentioned before.

2.2.4. The physico- chemical properties of spray solution

at field dilution rate (0.5 %).

a) Surface tension: It was determined as mentioned before.

b) pH: It was determined by using Cole-Parmer PH
conductivity meter 1484-44 according to Dobrat and
Martijn (1995).

c) Viscosity: It was determined by using Brookfield
viscometer Model DV I1I+Pro, where centipoise is the unit
of measurement according to ASTM D-2196 (2005).

d) Electrical Conductivity: It was determined by using
Cole-Parmer pH/Conductivity meter 1484-44, where
pumhos is the unit of electrical conductivity
measurements according to Dobrat and Martijn (1995).

2.3 Extraction Method

Clove powder was extracted in acetic acid 36 % as a solvent
according to (Handa et al., 2008).as described below:

100 grams of clove powder was macerated in 500 ml acetic
acid in a stoppered container for three days at room
temperature with frequent agitation, and then the mixture is
pressed or strained by filtration. In this conventional method
the choice of solvents will determine the type of compound
extracted from the samples.

2.4 Qualitative phytochemical analysis of clove crude
extracted with acetic acid

Preliminary phytochemical analysis was carried out for the
extract as per standard methods described by (Santhi and
Sengottuvel 2016)

2.5 Bioassay

2.5.1 Under laboratory conditions

Inhibition effect of acetic acid 36 %, clove crude extract
and its 10 % soluble concentrate (SL) formulation on seed
germination root and shoot growth was carried out according
to the procedure described by Powel and Spencer (1988)
with some modifications as described below:

Serial concentrations from acetic acid 36 %, clove crude
extract and its soluble concentrate (SL) formulation were
prepared by dissolution in water. The calculated amount
from each concentration was pipette on thirty seeds of wheat
and cucumber as patterns for mono and dicotyledonous
plants and agitated to coat the seed surface. Each ten seeds
were transferred to Petri dish (90 mm diameter), lined with a
dry filter paper, 6 ml distilled water were pipette on the filter
paper, Petri dish was then sealed with (PVC) electrical
insulating tape. After complete germination of control (Petri
dishes containing untreated seeds), the number of
germinated and non-germinated seeds and radical roots and
shoots length were recorded. Three replicates were done for
each treatment (El-kady et al., 2000).

2.5.2 Under greenhouse conditions (Foliar application):

The efficacy of the formulated clove extract 10 % SL at the
concentration of 4, 2, 1, 0.5 % and acetic acid 36 % at the
concentration of 4 % were assessed against Phalaris minor
Retz. as pattern for monocotyledonous weeds and Rumex
dentatus as pattern for dicotyledonous weeds as follow:
Three plastic pots for each concentration were filled till their
lower surface by mixture of peat moss and sand (1:3).while
the weed seeds difficult to count so 0.25 gr seeds of Phalaris
minor Retz and 0.5gr seeds of Rumex dentatus were planted
in each experimental pot and irrigated, after 15 days from
planting sprayed by the calculated concentration of spray
solution of the tested materials , irrigated with water
according to need, then compared with untreated pots taken
as control for post-emergence treatment, (Hussein, 1989).
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2.6 Statistical analysis

Inhibition percentages were corrected by using Abbott's
formula (1925), and the concentration inhibition regression
lines were drawn according to the method of Finney (1952).

3. Results and Discussion

A soluble concentrate (SL) is a clear solution to be applied
as a solution after dilution in water. Soluble concentrates are
based on either water or a solvent mixture which is
completely miscible in water. Solution concentrates are the
simplest of all formulation types and merely require dilution
into water in the spray tank (Zabkiewicz, 2000).

The physico-chemical properties of clove extract (a.i) were
studied to determine which kind of formulation will be
suitable, in addition, that of the surface active agents used.

3.1. Physico-chemical properties of clove extract as active
ingredient

Clove extract showed complete solubility in water, miscible
in acetone and complete immiscibility in xylene. It showed a
high degree of acidity obtained from the value calculated as
sulfuric acid percentage (11.36), this high value of acidity is
due to the extract contained also acetic acid. These results
direct the processes of formulation to solutions (soluble
concentrates, liquids) as the active ingredient showed
complete solubility in water (100 %) Table (1).

Table 1: Physico-chemical properties of clove extract as
active ingredient.
Solubility % (W/V) Free acidity as % H,SO,
Water | Acetone Xylene
100 | miscible | Non miscible

11.36

3.2. Physico-chemical properties of surface active agents

Table (2) showed the physico-chemical properties of three
surfactants; Tween 20, 40 and 80. All of them showed
relative surface tension values 36, 37 and 39 dyne/cm for the
three respectively mentioned surfactants. Also all of them
showed HLB value greater than 13 this mean that all of
these surfactants soluble in water and suitable for
preparation the extract as soluble liquid formulation. But the
three surfactants showed different CMC %,; 0.2, 0.4 and 0.5
for the three formerly mentioned surfactants respectively.
Although the three surfactants were acidic, Tween 80
showed the highest value (0.50) followed by Tween 40
(0.13) and Tween 20 (0.02). These results revealed that any
of the three surfactants could be used in formulating clove
extract as soluble concentrate (SL).

Table 2: Physico-chemical properties of surface active

agents
Surface active |Surface tension o, | Free acidity
agent dyne/cm HLB |CMC % as % H,SO,
Tween 20 36 >13 | 02 0.02
Tween 40 37.02 >13 | 04 0.13
Tween 80 39.2 >13 | 05 0.50

3.3. Physico-chemical properties of the local prepared clove
extract as 10 % soluble concentrate formulation before and
after accelerated storage:

The physico-chemical properties of the new formula were
determined under normal storage conditions and after
accelerated storage conditions, results obtained in Table
(3)indicated that most of the tested physical properties
showed no changes under both storage conditions
(solubility, sedimentation and appearance). Free alkalinity
changed after accelerated storage compared with before
storage from 7.20 - 8.16, the same result was obtained with
surface tension as it was increased after accelerated storage
compared with before storage from 37.60 to 38.60 dyne/cm.

Table 3: Physico-chemical properties of the 10 % soluble concentrate local formulation before and after accelerated storage

Before storage After storage
Surface Free acidity Surface Free acidity
1 ih * *x 1 ih * *k
tension as % H,S0, Solubility | Sed*. | App**. tension as % H,SO0, Solubility | Sed*. | App**.
dyne/cm dyne/cm
37.6 7.2 soluble Nil clear 38.6 8.16 soluble Nil clear

Sed*.: Sedimentation App**.: Appearance
3.4. Physico-chemical properties of spray solution at field
dilution rate (0.5 %)

The physical properties of the spray solution are closely
related to the biological activity of the new formula Table
(4). The spray solution showed high viscosity 1.037
centipoise, the increase in viscosity was expected to increase
the pesticidal efficiency according to (Spanoghe et al.,
2007) as it causes reduction drift and retention sticking. Also
it showed high electrical conductivity and low pH values
(acidic , 5.15), the increase in electrical conductivity and the
decrease in pH value of the spray solution would led to
deionization of insecticide, increase its deposits and
penetration in the treated surface with a consequence
increase in its insecticidal efficacy as stated by Twifik and

El-Sisi, 1987. On contrast to viscosity and electrical
conductivity, the decrease in surface tension compared to
that of water (39.2 dyne/cm to 72 dyne/cm) could result in a
significant increase in the pesticidal activity, Ryckaert et
al., 2007 reported that, the decrease in surface tension could
increase spreading on the treated surface with a consequence
increase in pesticidal efficacy.

Table 4: Physico-chemical properties of spray solution at
field dilution rate (0.5 %)
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Phytochemical part

Phytochemicals are the chemical produces by various parts
of the plants. Theses bioactive constituents of plants are
steroids, terpenoides, carotenoids, flavonoids, alkaloids,
tannins and glycosides. These compounds have various
activities such as antimicrobial and antibacterial, some have
been reported to exhibit hemolytic and foaming activity
reported by Feroz et al. (1993).

Qualitative phytochemical screening will help to understand
a variety of chemical compounds produced by plants and
quantification of those metabolites will help to extract,
purify and identify the bioactive compounds for useful
aspects to human being Santhi and Sengottuvel, (2016).

The present study was carried out on clove (Syzygium
aromaticum) flower buds revealed the presence of active
phytochemical compounds. Qualitative analysis of these
compounds in crude extract revealed the presence of
saponins, tannins and traces of alkaloids Table (4).

Table 4: Qualitative phytochemical analysis of (Syzygium
aromaticum) extracted with acetic acid as a solvent

No Phytochemicals Acetic acid extracts (flower buds)
1 Saponins +++

2 | Tannins (pyrogalol) ++

3 Alkaloids + (traces)

4 Flavonoids _

5 Phenols _

6 Steroids _

7 Terpenoids _

Saponins are secondary metabolites synthesized by many
different plant species and marine animals. They are large
molecules and contain a hydrophobic part, composed of
triterpenoid (30 carbon atoms) or steroid backbone (27
carbon atoms with a 6- ring spirostone or a 5- ring furostane
skeleton) and a hydrophilic part consisting of several
saccharide residues linked to the hydrophobic scaffold
through glucose bonds. They have many medical uses
including microbial, anti- tumor, anti-insect
hepatoprotective, haemolytic and  anti-inflammatory
activities. Barbosa, (2014)

So saponins have many modes of actions against different
living organisms like cytotoxic and antitumor activity, also
Glauert, et al. (1962) proposed that the first model for the
mechanism of action of saponins cause an increase in
membrane permeability.

3.5 Bioassay results
3.5.1 Under laboratory conditions:

Acetic acid 36 %

Acetic acid was used as solvent to extract polar materials
from clove to be used as alternatives for chemical herbicide;
its herbicidal efficacy was assessed under laboratory
conditions (petri- dishes). Table (6) showed that, acetic acid
inhibited wheat seeds germination, roots and shoots growth
and the ECs, values were 86.06, 44.93 and 53.16 ppm
respectively. Acetic acid was more effective on roots and
shoots growth than the seed germination.

Table 6: Effect of acetic acid 36 % on germination, root and
shoot growth of wheat as pattern for monocotyledonous
plants under laboratory conditions

Concentration % of inhibition of
ppm Germination | Root growth | Shoot growth
10 0 4.185 2.44
20 0 17.55 12.37
40 5.28 44.68 36.83
80 43.87 74.68 68.57
160 90.5 92.82 90.37
Slope 4.87 2.65 2.72
ECso 86.06 44.93 53.16
ECqo 157.77 136.65 157.0

Data in Table (7) showed the efficacy of acetic acid on
cucumber seeds germination, roots and shoots growth as
pattern of dicotyledonous plants, and it inhibited strongly the
three tested parameters, their ECs, values were 92.12, 42.44
and 47.22 ppm respectively. The efficacy was increased by
increasing concentration. From Table (6 & 7) it was found
that, monocotyledonous plants(wheat) were more sensitive
to acetic acid in the germination than dicotyledonous
plants(cucumber), in contrast, with roots and shoots growth,
dicotyledonous plants were more sensitive than
monocotyledonous to acetic acid under laboratory
conditions.

Table 7: Effect of acetic acid 36 % on germination, root and
shoot growth of cucumber as pattern for dicotyledonous
plants under laboratory conditions

Concentration % of inhibition of
ppm Germination | Root growth | Shoot growth
10 0 4,05 4.29
20 0 18.18 17.1
40 1.48 47.17 42.7
80 35.49 77.78 72.03
160 92.64 94,52 91.16
Slope 6.1 2.78 2.55
ECs 92.12 42.44 47.22
ECqy 150.02 122.72 150.21

1) Crude extract of clove

Clove extract was tested under laboratory conditions on
wheat as pattern for monocotyledonous plants by serial
concentrations on three plant parameters seed germination,
root and shoot growth Table (8). The extract strongly
inhibited germination, root and shoot growth, which was
evident from the inhibition percentages; in addition, a
gradual direct relation between concentration and the
percentage of inhibition was found for the three parameters.
Slope values for root and shoot were very close indicating
the same mode of action, ECg, values also referred to high
efficacy of the extract on both parameters of wheat
compared to germination, but the effect was higher on root
than in shoot and germination.
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Table 8: Effect of clove extract on germination, root and
shoot growth of wheat as pattern for monocotyledonous
plants under laboratory conditions

Concentration % of inhibition of
ppm Germination | Root growth | Shoot growth
10 0 9.82 7.11
20 1.53 28.04 22.32
40 14.54 55.14 47.81
80 52.76 79.95 74.26
160 88.39 93.95 91.26
Slope 3.74 2.36 2.34
ECso 76.65 35.26 42.21
ECq 168.72 123.04 148.45

Table (9) showed the effect of the extract on cucumber as
pattern for dicotyledonous plants on the same parameters
previously mentioned in case of wheat under laboratory
conditions. The extract showed the same effect on cucumber
in the same way as it affected the monocotyledons and also
the effect was higher on the root compared to that of shoot
and germination; this is evident from the ECs, values as it
was lower in case of the root (30.90 ppm) than that in case
of the shoot (35 ppm) and germination (82 ppm).

Table 9: Effect of clove extract on germination, root and
shoot growth of cucumber as pattern for dicotyledonous
plants under laboratory conditions

Concentration % of inhibition of
ppm Germination | Root growth | Shoot growth
10 0 14.92 11.25
20 0 34.42 29.39
40 8.35 59.4 55.16
80 48.11 80.96 78.85
160 90.09 93.49 92.96
Slope 4.43 212 2.23
ECs, 81.99 30.90 35
ECqo 159.51 124.15 131.31

The results obtained from the testing of the extract on mono
and di cotyledons Tables (8 and 9) encouraged the processes
of extract formulation in a local commercial form.

2) Clove extract 10 % soluble concentrate formulation
The efficiency of the new formula on wheat under
laboratory conditions by serial concentrations represented in
Table (10). It showed high inhibition effect on the three
parameters under study, as there were direct gradual uniform
increase in the percentage of inhibition and concentration for
all parameters.

Table 10: Effect of clove extract 10 % soluble concentrate
formulation on germination, root and shoot growth of wheat
as pattern for monocotyledonous plants under laboratory

conditions
Concentration % of inhibition of
ppm Germination | Root growth | Shoot growth
10 0 16.41 13.52
20 4.22 38.72 32.1
40 22.59 65.74 56.74
80 58.79 86.36 78.97
160 88.42 96.29 92.51
Slope 3.23 2.29 2.11
ECs 68.31 26.65 33.24
ECqy 169.94 96.26 134.40

Clove extract 10 % soluble concentrate formulation
inhibited germination, root and shoot growth of cucumber as
pattern for dicotyledonous plants under laboratory
conditions by the same way as in case of wheat. Also a
gradual proportionating relation was found between the
increase in concentration and the increase in the percentage
of inhibition for all parameters under study Table (11). From
Tables 8, 9, 10 and 11 and the ECs, values the clove extract
and its 10 % SL formulation were more effective on wheat
seeds germination than cucumber seeds. While the root and
shoot growth of cucumber were more sensitive than that of
wheat , and on comparing root and shoot growth of
cucumber, root growth were more affected than shoot
growth.

Table 11: Effect of clove extract 10 % soluble concentrate
formulation on germination, root and shoot growth of
cucumber as pattern for dicotyledonous plants under

laboratory conditions

Concentration % of inhibition of
ppm Germination | Root growth | Shoot growth
10 0 22.18 16.96
20 1.68 45.91 38.08
40 15.44 71.26 63.66
80 54.14 88.96 84.18
160 88.97 97.03 95.09
Slope 3.72 2.20 2.16
ECs 75.02 22.26 27.60
ECqo 165.64 84.93 107.65

Table (12) showed comparison between the efficiency of
clove extract 10 % SL and acetic acid 36 % on germination,
root and shoot growth of wheat and cucumber under
laboratory conditions. The polar materials in clove extract
adding and increased the herbicidal activity of acetic acid it
showed clear in decreased the ECsy values of wheat and
cucumber germination, roots and shoots growth, it means
increase the inhibition effect by low concentration of the
clove extract 10% SL which contain acetic acid as solvent
for extraction the polar materials (saponins, tannins, and
alkaloids) and solvent don't evaporate but used all the filtrate
crude extract to formulate 10% SL. It means the clove
extract 10 % SL has both mode of action for acetic acid and
extracted phytochemicals.
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Table 12: Increase in effectiveness of clove extract 10 % SL formulation compared to acetic acid on germination, root and

shoot growth of wheat and cucumber under laboratory conditions

Parameter | Wheat parameters ECs, (ppm Cucumber parameters ECs, (ppm)
Compound Germination | Root growth | Shoot growth | Germination | Root growth | Shoot growth
Acetic acid 36% 86.06 44.93 53.16 92.12 42.44 47.22
Clove extract 10%SL | 68.31 26.65 33.24 75.02 22.26 27.6

emergence treatment (foliar application after 14 days of
sowing)

a- Under greenhouse conditions

Serial concentrations from clove extract 10 % SL and acetic
acid 36 % were used to treat Phalaris minor and Rumix
dentatus weeds under greenhouse conditions as post-

control day 10

acetic acid 4%

. l/
Figure 4: Clove extract 4000 ppm  aceticacid 4%  control day 10
best efficacy appeared as burning and reduction in shoots
fresh and dry weight and the efficacy values were 95, 65.2,
and 50.5 % respectively. However acetic acid at 4 % showed
low efficacy against the tested weed, the percentage of

Data in table (13) and figures 1, 2 and 3 showed the efficacy
of clove extract 10 % SL and acetic acid against Phalaris
minor as pattern of monocotyledonous weeds under
greenhouse conditions, where clove extract at 4 % gave the
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efficiency burning and reduction in shoots fresh and dry
weight were 65, 17.32 and 25.54 % after 14 days from
application respectively.

The obtained results were consistent with Abouziena et al.
(2009) as they reported that acetic acid (5 %) and clove oil
(45.6 %) were effective against broadleaf weeds, while the
narrow leaf weeds required a higher concentration of acetic
acid (30 %).

Table 13: Comparison between efficacy of clove extract 10
% SL and acetic acid 36 % against Phalares minor under
greenhouse conditions.

Materials Concentrations|% Efficgcy % Reduction of shoots
% of burning |Fresh weight|Dry weight
Clove 4 95 65.2 50.5
extract 2 75 44.63 36.95
10 SL 1 63 16.4 26.63
Acetic
acid 36 % 4 65 17.32 25.54

Data in table (14) and figure 4 showed the efficacy of clove
extract 10 % SL and acetic acid against Rumix dentatus as
pattern of dicotyledonous weeds under greenhouse
condition, where clove extract SL formulation at 4 % gave
the best efficacy appeared as burning and reduction in shoots
fresh and dry weight, the efficacy values were 80, 58.53, and
61.53% respectively. However acetic acid at 4 % showed
low efficacy against the tested weed, the percentage of
efficiency burning and reduction in shoots fresh and dry
weight were 60, 44.31 and 40.89 % after 14 days of
application.

Table 14: Comparison between efficacy of clove extract 10
% SL and acetic acid 36 % against Rumex dentatus under
greenhouse conditions

Materials Concentrations|% Efficacy| % Reduction of shoots
% burning |Fresh weight|Dry weight
Clove extract 4 80 28.53 61.53
10 SL 2 70 52.69 57.08
1 58 44.01 53.44
Acetic
acid 36% 4 60 4431 40.89

4. Conclusion

Polar components were extracted from clove with acetic
acid, the chemical groups contained were determined
phytochemically. Comparison between the effect of crude
with solvent of extraction and the solvent alone was carried
out biologically on testing on mono and dicotyledonous
plants under laboratory conditions. Crude containing solvent
showed higher efficacy on germination, root and shoot
growth than solvent alone. The crude was formulated as 10
% (SL) and tested on the previously mentioned plants. It
showed inhibition of germination, root and shoot growth of
both plants by higher values compared to that of the crude
with solvent. The new formula was also tested under
greenhouse conditions on two different kinds of weeds, in
both cases, it succeeded to burn and reduces shoot fresh and
dry weight of both weeds but the effect on monocotyledons
was higher than on dicotyledons. The new formulation could
be used in weed control after completing the other required
studies.
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