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ABSTRACT

The objective of this study was to determine the
impact of allelopathic potentials of different eadt

of Citrullus colocynthis shoot system on germina-
tion and metabolite accumulation Vcia faba and
Hordeum wvulgare. Citrullus colocynthis was collec-

Keywords: Citrullus colocynthis, Allelopathy, Ger-
mination, Carbohydrates, Growth, Dry weight.

1. INTRODUCTION

Plants may affect other plants growing in
their vicinity in a stimulatory or inhibitory manne

ted from Al-Thomamah region, Saudi Arabia and through released biologically active compounds
the experimental design was a complete randomized often termed as allelopathics, allelocompounds or
with three replicates. Water, chloroform and meth- allelochemicals. This phenomenon is termed as

anol extracts from dried shoot system@frullus
colocynthis with different concentrations (25, 50, 75
and 100%) were prepared, in addition to distilled
water (as Control). The results showed that great
reduce in germination d¢ordeum vulgare butVicia
faba was not affected. The seedling growth was
more sensitive than the seed germination. The alle-
lopathic effects ofCitrullus colocynthis on growth
showed slightly increase in shoot and root lengths.
The leaf area was decreasedHiordeum andVicia

for all concentrations. Pigments (Chlorophyll A, B
and caroteins) were increased\irtia for all con-
centrations of extracts, and showed variations in
Hordeum compared to control. Results also showed

allelopathy, receiving an increased attention réigen
and is considered to be applied in practice fordsee
and pest managements [1]. Allelopathic effects are
common to many plant species and can be observed
at any level of biological organization [2-6]. Pian
extract that is not decomposed was thought to
contain secondary compounds with allelochemical
activity or phytotoxic which cause growth inhibiton
[7]. However allelopathy may alter the available
resources in the environment [8]. Allelochemicals
are believed to be a joint action of several seaend
ry metabolites including phenolic compounds [9],
flavonoids [10], juglone [11] and terpenoids [12].
Many researchers have found that the inhibitory

decrease of carbohydrates and increase of proteinssubstances involved in allelopathy are terpenoids

for the both studied plants.

and phenolic substance [13, 14].
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Citrullus colocynthis (L.) is an important me-  wulgare crop 2010.
dicinal plant belonging to the family Cucurbitaceae
It is an annual herb widely distributed in Saudi 2.1.Preparation of water extract
Arabia [15]. The curative properties of medicinal
plants are mainly due to the presence of various 10 gm of powder air driecCitrullus collo-
complexes chemical substances of different compo- cythisin a flask and added 200 ml of distilled water.
sition which occur as secondary metabolites [16] Then magnetic stirrer for 15 minutes was carried
several active chemical constituents@fcolocyn- out. The samples were left for 48 hours, and then
this plant were recorded. They are grouped as filtrate. The filtrate was centrifuged for 15 mita
alkaloids, flanonoids, tannins, and essential oils get a clear solution (stock solution) [24]. Prepafre
[17]. A number of plant secondary metabolites incl- 25, 50, 75 and 100% concentrations.
uding flavonoids and cucurbitacins have previously
been reported fror€. colocynthis [18]. The cucur- 2.2. Preparation of methanol extract
bitacins are of great interest because of the wide
range of biological activities exhibited in plarmisd According to Laddy et al. [25], 10 gm of air
animals. Plant based natural constituents can bedried plant material was extracted by 200 ml metha-
derived from any part of the plant like stems, Egv ~ nol in soxhlet extractor for 24 hours at 40-45°C.
flowers, roots, fruits and seeds [19]. Sunil ef20] The residue obtained after rotary evaporator was
studied antioxidant and free radical scavenging dissolved in 3 ml methanol and completed to 100 ml
potential ofC. colocynthis methanolic fruit extract. by distilled water. It were prepared the 25, 50 and
Citrullus colocynthis is also one of the plants 100 % concentrations.
belonging to family Cucurbitaceae. It has a fruit
commonly known as bitter apple. It has been used in 2.3. Preparation of chloroform extract
herbal treatment of diabetes [21]. The aqueous pulb
extract of fruit is used for kidney, liver function According to Laddy et al. [25], the concen-
treatment [22]. The phenolic compounds isolated trations of 25, 50 and 100% of chloroform extract
from plants are of great interest due to their were prepared.
antioxidative and anticarcinogenic activity. They
play a very important role in absorbing and neutra- 2.4. Germination experiment
lizing free radicals. They contain not only minsral
and primary metabolite but also a diverse array The experimental design was randomized
of secondary metabolite with antioxidant potential complete block design with three replications. Seed
[23]. of Vicia faba and Hordeum vulgare were sterilized

The purpose of this study was to assess the in 5% sodium hypochlorite solution for 10 minutes,
allelopathic effects o€itrullus colocynthis on seed rinsed through with de ionized water several times.
germination characteristics, primary growth and Their germination was conducted on water porous

biochemical changes associated withia faba and paper support in petri dishes (25 seed per dish) at
Hordeumvulgare. controlled temperature of 25+ 1°C and adds 7.5-15.0
ml of extract or distilled water. Then cover the
2. MATERIALSAND METHODS dishes with paper para film to prevent evaporation
and pollution and leave for 10 days. The number of
Samples ofitrullus colocynthis were collec- germinated seeds was recorded in each dish [26].

ted from Al-Thomamah region, Saudi Arabia during

April 2011 and identified by plant taxonomist. 25. Determination and analysis of growth

A voucher specimen has been deposited at the parameters

Herbarium of Botany Department, Faculty of Scien-

ce, King Saud University. The seeds of studied Seeds ofVicia faba and Hordeum wulgare
plants were also collected as follows: seeds ohpea were germinated in pots. The pots of 14 cm dia-
Vicia faba crop 2011, seeds of barleidordeum meter and 18 cm in height were filled with fertile

European Journal of Biological Research 2015; 5 (2): 25-35



27 | Salama and Al Rabiah Allelopathic activity of Citrullus colocynthis on Vicia faba and Hordeum vulgare

loam up to % the height of the pot. Daily supply meter Model Li — 3000. Chlorophyll A, chlorophyll
with 15 ml of Citrullus colocynthis extracts (25, 50, B and carotenoid pigments were accomplished
75 and 100% water, chloroform and methanol) and based on method of Stirban [27], carbohydrate con-
control is added to the study plants. Plant growth tent was measured according to Nelson [28] and
being conducted in controlled conditions of tem- Sonogyi [29]. Protein content was measured accor-
perature (25+ 1°C) illumination (dark/light cycle: dingto Lowry et al. [30].

14/10 h) and 80% humidity into a green house of

Botany Department, Faculty of Science, King Saud 2.6. Statistical analysis

University.

Extracts of Citrullus were added daily in Each treatment was conducted with their
different concentrations (25, 50, 75 and 100%) for replicates and the results were presented as mean +
each test plants. Each concentration was prepared i SD (standard deviation). Each of the experimental
three replicates. After 36 days of growth, the $hoo values was compared to its corresponding control.
and root lengths were long enough to measure using The results were analyzed by one way Anova with
a ruler. used statistical package for social sciences (SPSS)

Fresh and dry weights were measured, leaf Version 11.5.
surface area were measured using portable area

Table 1. Germination percentage rdeum vulgare and Vicia faba.

Treatment Hordeum vulgare LSD 0.05 Vicia faba LSD 0.05
germination % germination %
Control 1000 1000
Water 100% 15+1 85.00 (*) 1000 .00
Water 75% 42.33+2.51 57.66 (*) 1000 .00
Water 50% 65+1 35.00 (¥) 90.33 + 0.57 9.6667 (*)
Water 25% 66.16 +1.25 33.83 (*) 100+0 .00
Chloroform 100% - - 1000 .00
Chloroform 50% 51 95.00 (*) 1000 .00
Chloroform 25% 705 30.00 (*) 100+0 .00
Methanol 100% 32+2 68.00 (*) 94.66 + 0.577 5.33 (¥
Methanol 50% 46.83 + 4.53 53.16 (*) 1000 .00
Methanol 25% 85.33+1.52 14.66 (*) 1000 .00

* The mean difference is significant at the .0%leMean of three replications in duplicates + 8tnd deviation.

3. RESULTS AND DISCUSSION nation of V. faba is not affected by water extract.
Chloroform and methanol extracts showed signi-
3.1. Seed germination ficant inhibition at high concentration, the inhibi

tion increase by increasing the concentration. &/hil
The effect ofCitrullus colocynthis extracts on seed germination ol. faba is not affected by

the seed germination é&fordeum vulgare andVicia chloroform and methanol extracts.

faba is shown in (Table 1). Water extract at low This indicates that the aqueous, chloroform
concentrations (25, 50%) have slightly inhibitory and methanol extracts contained growth inhibiting
effect on the seed germination ldf vulgare com- allelochemicals and their effects were dependent on
pared to control. At high concentrations (75, 100%) the extract ofCitrullus concentration. These results
it showed significance inhibition. While seed germi  were in agreement with Abdel Fattah et al. [31] who
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observed that allelopathic effects can cause both percentage is related to control and the least was
stimulatory and suppressive effects at lower and related to 100% of the extract. Also, other sctsti
higher concentrations respectively. such as Mahmoodt al. [33] and Abhinav and

The same results were obtained by Seyed et Kanade [34] revealed that the inhibitory effect of
al. [32] who showed that in different extract camce  the extracts increased with increasing extract con-
tration of Artemisia annua, the most germination centration.

Table 2. Length of shoot at start and after 36 days of tneat forHordeum vulgare and Vicia faba.

Hordeum vulgare Vicia faba
Length of Length of Length of Length of
Treatment shoot at the shoot after shoot at shoot after
start of LSD 36 days of LSD the start 36 days of
_ 0.05 Y 0.05 : 0.05 W 0.05
experiment experiment experiment experiment
cm? cm? cm? cm?
12.667 + 18.667 +
Control 0577 0577 20+1 52+2
12.667 + 16.333 +
0, + * + *
Water 100% 0.577 .000 1158 2.33 17+2  3.00(*) 30+3  22.00(*)
Water 75% 13+1 .333 14+1  4.6667(*) 17+2 3.00(*) 31+2 21.00(*
Water 50% 13+1 .333 20+1 1.33 17 +2 3.00(*) 41 +£2 11.00(*)
Water 25% 13+0 .333 28 +2 9.33(*) 20+1 .00 30+3 22.00(*)
Chioroform 14+1 1333 17+2 16667 20+1 00  41+2  11.00(9
100%
Chloroform 12.667 +
+ + + *
50% 0577 .00 19+1 .333 20+1 .00 30+3 22.00(*)
Chloroform 12.667 +
*
2504 0577 .000 16 +1 2.6667 20+1 .00 38+2 14.00(*)
Methanol 12.667 + 13.333 %
* + + *
100% 0.577 .000 0.677 5.33(%) 20+1 .00 36+4  16.00(%)
Methanol 50% 13+1 .333 17 +1.732 1.6667 20+1 .00 40+ 2 12.00(*)
13.333 % 22.667 +
0 * + + *
Methanol 25% " "__C 6667 3786 4.00(%) 20+1 .00 33+3  19.00(%)

* The mean difference is significant at the .0%levMean of three replications in duplicates #8trd deviation.

3.2. Shoot and root lengths roform extracts stimulated root lengths at 100%,
50% and 25%. Methanol extracts stimulated root
Table 2 shows that the low concentrations of lengths at 50% only foHordeum vulgare. In case
aqueous extract (25, 50%) had stimulation effect of Vicia faba all extracts ofCitrullus colocynthis
on shoot lengths iordeum vulgare while higher showed significance stimulation of root lengths at
concentrations (75, 100%) induced greater inhibi- all concentrations. The same results were obtained
tion after 36 days of treatment. similar resultseve by Mahmood et al. [33], who recorded that metha-
recorded by chloroform and methanol extract. In nolic extract significanthy inhibited root and shoo
Vicia faba, various solvent extracts reduced shoot growth. The allelopathic effect @itrullus colocyn-
length at all different concentration after 36 days this has been attributed to the production of several
treatment. active chemical constituents. They are grouped as
Table 3 shows that the aqueous extract re- alkaloids, flavonoids [17], saponins, tannins, carb
vealed inhibition of root lengths at 100, 75 an@®b0  hydrates, glycosides and essential oils [19].
and stimulated root lengths at 25%. However, chlo-
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Table 3. Length of root after 36 days of treatment tmrdeum vulgare and Vicia faba.
Length of root Length of root after

Treatment after 36 days of LSD 0.05 36 days of LSD 0.05
experiment cm? experiment cm?
Control 16+1 7+1
Water 100% 12.33 +0.58 3.6667(*) 10+1 3.00(%)
Water 75 % 15+1 1.00 15+1 8.00(*)
Water 50% 14+2 2.00 101 3.00(*)
Water 25% 172 1.00 12+2 5.00(*)
Chloroform 100% 181 2.00 11+2 4.00(*)
Chloroform 50% 16.67 £ 0.58 .6667 192 12.00(*)
Chloroform 25% 16.67 £ 0.58 .6667 9+2 2.00

Methanol 100% 152 1.00 11+2 4.00(*)
Methanol 50% 172 1.00 11+2 4.00(*)
Methanol 25% 152 1.00 152 8.00(*)

* The mean difference is significant at the .0%leMean of three replications in duplicates + 8tnd deviation.

Table 4. Fresh and dry weight of shoot after 36 days @ftiment forHordeum vulgare and Vicia faba.

Hordeum vulgare Vicia faba
Treatment Fresh LSD Dry LSD Fresh LSD Dry LSD
wt. g 0.05 wt. g 0.05 wt. g 0.05 wt. g 0.05
Control 0.45+0.01 0.11+0.03 7.81+0.02 0.8+0.02

Water 100% 0.26 £+0.01 .186(*) 0.02+0.01 .090(*) 3.6+0.05 4.210(*) 0.35%0.02 .450(*)
Water 75% 0.29+0.01 .160(*) 0.03+0.02 .083(*) 3.71+0.02 4.100(*) 0.36+0.03 .440(*)
Water 50% 0.39+0.02 .060(*) 0.05+0.01 .063(*) 3.85+0.05 3.960(*) 0.38+0.02 .320(*)
Water 25% 0.46+0.02 .0100 0.05+0.02 .063(*) 3.82+0.02 3.990(*) 0.48+0.04 .420(*)
Chloroform100% 0.21+0.01 .240(*) 0.02+0.01 .096(*) 2.52+0.02 2.350(*) 0.24+0.04 .190(*)
Chloroform 50% 0.21+0.01 .240(*) 0.02+0.01 .096(*) 3.67+0.03 5.290(*) 0.61+0.02 .560(*)
Chloroform 25% 0.36+0.01 .090(*) 0.04+0.01 .073(*) 5.46+0.02 4.140(*) 0.41+0.02 .390(*)
Methanol 100% 0.29+0.02 .070(*) 0.03+0.01 .073(*) 2.44+0.04 3.820(*) 0.22+0.02 .350(*)
Methanol 50% 0.38+0.03 .160(*) 0.04+0.01 .083(*) 3.91+0.03 3.900(*) 0.33+0.03 .470(*
Methanol 25% 0.77+0.02 .320(*) 0.08+0.02 .033(*) 3.99+0.04 5.370(*) 0.45+0.05 .580(*)

* The mean difference is significant at the .0%levMean of three replications in duplicates #8trd deviation.

3.3. Fresh and dry weights

Chloroform extract had the highest inhibitory
effect on both fresh and dry weight dEf wulgare
(0.21 and 0.02 gm respectively) while the highest
fresh and dry weights were observed at low con-

respectively (Table 4).

In Vicia faba it was found that higher
concentrations had pronounced inhibitory effect on
shoot fresh and dry weights (Table 4). In general a
all extracts, highest concentrations induced allelo
pathic effects foH. vulgare andV. faba. Maximum

centrations of aqueous and methanol extracts (0.46fresh and dry weights were observed in untreated

and 0.77 gm fresh wt.), (0.05 and 0.08 gm dry wit.

control. These results were similar to those ofikal
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[35], El Khawas and Shehata [36] and Yamagushi
et al. [37] that studied allelopathic effectskofglo-
bulus leaf extract on germination and seedling

are in agreement with An et al. [17]. They showed
that any secondary compound with allelochemical
activity can cause both stimulatory and inhibitory

growth of some vegetable and crop plants. Fresh effects.

and dry weight irH. vulgare andV. faba were also
reduced significantly in all extracts, these resalte

in agreement to those obtained by Djanaguiraman

et al. [38] who found that seedling dry matter of
rice, sorghum and blackgram significantly reduced
by leaf leachate oE. globulus and highest inhi-

3.5. Chlorophyll content

Table 6 shows that the effect of different
extracts of C. colocynthis on chlorophyll content
(Ch. A, B and carotenoids) were differ greatly on

bition was observed in highest concentration. Fresh Hordeum vulgare and Vicia faba. Aqueous extract
and dry weights of three wheat cultivars decreased (50%) stimulated chlorophyll A, B and carotenoids

in response to aqueous eucalyptus extract [39].
3.4. Leaf surface area

The effect of aqueous extract Gf colocyn-
this on the surface area showed significant inhi-
bition at both high and low concentration (0.17 and
0.14 cri respectively) forHordeum wulgare. The
same results were observed for chloroform extract a
high and low concentration (0.05 and 0.1 ces-
pectively). But the methanol extract Gf colocyn-
this showed significant stimulation at both high and
low concentration (0.28 and 0.92 Traspectively)
for H. wulgare. The effect of all extracts . colo-
cynthis on Vicia faba showed significant inhibition
at all concentration. At concentration 50% chloro-
form showed significant stimulation for leaf surdac
area (7.22 cf) for V. faba (Table 5). These results

Tableb. Leaf surface area éfordeum vulgare and Vicia faba.

(0.87, 0.34 and 0.468 mg/g respectively) Harde-

um vulgare, also methanol extract stimulated chlo-
rophyll A, B and carotenoids (0.98, 0.43 and 0.546
mg/g respectively). High concentrations of aqueous
and chloroform extract inhibit Ch. A, B and caro-
tenoids forH. vulgare. In Vicia faba all extracts
(Aqueous, Chloroform and Methanol) with different
concentrations (100, 75, 50 and 25%) simulated
chlorophyll A. B and carotenoids. The highest sti-
mulatory was effect on Chl. A were found in 25%
aqueous, 50% chloroform and 50% methanol ex-
tracts being (0.837, 1.524 and 0.737 mg/g respec-
tively). These results are supported by the finsling
of Corsato et al. [40] and Gliessman [41], who
stated that the allelopathic effects is a natural
interference in which the plant produces substances
and metabolites that may benefit or harm other
plants when released.

Hordeum vulgare Vicia faba
Treatment L eaf area cm? LSD 0.05 L eaf area cm? LSD 0.05
Control 0.27 £0.02 6.12 £0.217

Water 100% 0.17+£1.02 3.2900(*) 4.093 £0.084 2.0267(*)

Water 75% 1.39 £2.02 .5700 5.583 £ 0.635 .5367

Water 50% 0.06 £3.02 .7933 6.1567 £ 0.482 .0367
Water 25% 0.14 £4.02 .6233 4.9 £ 0.056 1.2200(*)
Chloroform 100% 0.05 £5.02 .6133 4.7 £0.329 1.4200(*)
Chloroform 50% 0.24 £6.02 .6167 7.22 £0.437 1.1000(*)
Chloroform 25% 0.18 £7.02 .2900 4.6167 £ 0.499 1.5033(*)
Methanol 100% 0.28 £8.02 2.2567(*) 5.1167 £1.139 1.0033(*)
Methanol 50% 0.66 £9.02 .6533 4.383 £ 0.802 1.7367(%)
Methanol 25% 0.92 £10.02 1.2567(*) 5.133+0.317 .9867(*)

* The mean difference is significant at the .0%leMean of three replications in duplicates + 8tnd deviation.
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Table6. Chl. A, B and carotenoids éfordeum vulgare and Vicia faba.

Hordeum vulgare Vicia faba
remer L2 Gt P e e G e G
0.05 0.05 0.05 0.05 0.05 0.05
mg/g mg/g mg/g mg/g mg/g mg/g
0.76 0.301 0.424 0.459 0.203 0.256
Control * * * * * *
0.01 0.003 0.004 0.009 0.003 0.006
[
Water O'+55 .20967 0'548 .05333 0'332 .09200 0'169 .3103 O'f“l .1480 0'158 .2020
0, - * - * - * - * - * - *
100% 0.05 ) 0.002 ) 0.002 ) 0.011 ) 0.002 ) 0.008 )
Water 0.7+ 05667 0'339 .03733 O'i% .01200 0'363 .1040 0'142 .2390 0'348 .0920
0, : - * - * - * - * - *
75% 0.09 0.003 ) 0.004 ) 0.003 ) 0.002 ) 0.004 )
Water O'f7 10800 Of’4 .03867 O'iGE .04400 0'364 .2057 0'389 .1860 0'126 .1700
50% P 1 *) 0 *) 0 *) 1 *) 1 *)
0.02 0.005 0.003 0.008 0.004 0.005
Water 0.29 .46900 0'503 .09833 0'341 .18300 0'337 .3780 0'395 .1920 0'261 .3050
0, * - * - * - * - * - *
25% +0.2 ) 0.007 ) 0.003 ) 0.007 ) 0.005 ) 0.004 )
Chloroform O'+35 .41000 0'562 .03933 0'337 .08700 0'384 .1250 0'334 1310 0'343 .0870
o) - * - * - * - * - * - *
%100 0.05 ) 0.002 ) 0.007 ) 0.004 ) 0.004 ) 0.003 )
Chloroform 0.48 .27633 0'307 00567 0.37+ .05400 1'324 1.0650 O'EZS .6250 0'377 .3210
0, * - * * - * - * - *
50% +0.2 ) 0.006 0.005 ) 0.004 ) 0.008 ) 0.007 )
Chloroform 0.79 02533 OfG .35867 0'317 .09300 0'367 .1080 0'323 .1200 0'183 .2270
0, : - * - * - * - * - *
25% +0.1 0.004 ) 0.007 ) 0.009 ) 0.003 ) 0.003 )
Methanol O'+77 00633 0'359 .05767 0'175 .05100 0'307 .0480 0'314 1110 0'314 .0580
100% 02 1 *) 0 *) 0 *) 1 *) 1 *)
0.03 0.007 0.005 0.007 0.004 0.004
Methanol O'+98 .22300 0'132 .13067 0'346 .12200 0'137 .2780 O'i% .2930 0'303 .0470
0, - * - * - * - * - * - *
S0% 0.01 ) 0.004 ) 0.004 ) 0.007 ) 0.004 ) 0.003 )
Methanol 0.41 .35200 0.334 .03267 0.429 0.48 .0210 0.94 .7370 0.611 .3550
* * * .00500 * * *
25% *) *) *) *) *)
0.01 0.004 0.008 0.005 0.005 0.01

* The mean difference is significant at the .0%leMean of three replications in duplicates + 8tnd deviation.

3.6. Carbohydrate content 3.7. Protein Content
As show in Table 7 all extracts Gf colocyn- Table 8 shows that the protein content of
this stimulated carbohydrates iH. vulgare and H. wulgare andV. faba stimulated by all extracts of

inhibit carbohydrates iWv. faba. The highest stimu- C. colocynthis for all concentrations compared to
latory effect carbohydrates bf. vulgare were found control. This may be due to interfering of allelo-
at low concentrations of extract (5.5, 4.88 and35.0 chemicals with physiological and biochemical pro-
mg/g) for aqueous, chloroform and methanol res- cesses in tested crops. Similar results were obderv
pectively. While the lowest was found W faba by El-Khatib and Hegazy [44] and El-Khawas and
(2.5 and 3.15 mg/g) for aqueous extract. The same Shehata [36].

findings were obtained by El-Darier [42] and Pan-

dey and Mishra [43].
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Table 7. Carbohydrate content tHordeum vulgare and Vicia faba.

Hordeum vulgare Vicia faba
Treatment Carbohydrate mg/g LSD 0.05 Carbohydrate mg/g LSD 0.05
Control 3.32+0.02 5.15+0.05
Water 100% 4.7 +0.05 1.380(*) 3.15+0.05 2.00(%)
Water 75% 3.92+0.02 .600(*) 2.5+0.05 2.650(*)
Water 50% 3.61+0.02 .290(*) 5.47 +0.07 .320(*)
Water 25% 5.5033 + 0.006 2.1833(*) 4.3733 £0.031 T767(%)
Chloroform 100% 4.03 £ 0.03 .7100(*) 521+0.1 .060

Chloroform 50% 2.36 +0.03 .9600(*) 5.86 + 0.04 7100
Chloroform 25% 4.88 +0.03 1.560(*) 4.72 +0.02 430(%)
Methanol 100% 3.4067 + 0.006 .0867 4.32 +0.02 .830(*%)
Methanol 50% 4.1233 £ 0.025 .8033(*) 4.4 +0.06 .750(*%)
Methanol 25% 5.0367 + 0.56 1.7167(*) 5.41 +0.03 .260(*)

* The mean difference is significant at the .0%leMean of three replications in duplicates + 8tnd deviation.

Table 8. Protein content irdordeum vulgare and Vicia faba.

Hordeum vulgare Vicia faba
Treatment Protein mg/g LSD 0.05 Protein mg/g LSD 0.05
Control 3.2433 + 0.006 4.77+ 0.06

Water 100% 3.9733+0.574 .7300(*) 5.98 +0.04 1.21(%)
Water 75% 4.1533 + 0.006 .9100(*) 5.23+0.03 A46(*)
Water 50% 4.4067 £ 0.006 1.1633(*) 4.98 + 0.04 21(%)
Water 25% 4.77 +0.02 1.5267(*) 4.84 +0.04 07(*)

Chloroform 100% 4.97 +0.02 1.7267(*) 5.97+0.03 2(%)
Chloroform 50% 5.25+0.01 2.0067(*) 5.10 + 0.05 33(%)
Chloroform 25% 3.47 £0.03 .2267 5.10+ 0.04 .33(%)
Methanol 100% 4.22 +0.02 9767(*) 3.75+0.05 .02(*)
Methanol 50% 5.61 +0.01 2.3667(*) 4.17+ 0.02 .06(*)
Methanol 25% 4.84 +0.04 1.5967(*) 4.30+ 0.04 A7(%)

* The mean difference is significant at the .0%leMean of three replications in duplicates + 8tnd deviation.

From the present study, it can be concluded equal and highest inhibition was observed in metha-
that various solvent and water extracts of shoot nolic extract while the lowest one was observed in
system ofC. colocynthis had allelopathic effects on  chloroformic and aqueous extracts. This study
germination and growth oHordeum wvulgare and revealed decrease of carbohydrates and increased of
Vicia faba. The extracts reduced germination in proteins for the two studied plants.

H. wilgare and not affect germination ®cia faba.

The extracts ofC. colocynthis reduced growth of AUTHORSCONTRIBUTION

H. wilgare andVicia faba and this inhibitory effect

increased with increasing extract concentration. HMHS: Conception and design, Acquisition of data,
Inhibitory effect of various solvent extracts wast n ~ Writing, review and revision of the manuscript,
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