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ABSTRACT

The phytotoxicity effects of two common weeds; the prostrate spurge; Euphorbia
prostrata AR, (libbeina} and the creeping weed sorrel, Oxalis comictlata L. (homaid)
exiracts were studied on seed germination of wheat (Trititicum aestivum), maize (Zea mays
L.) cucumber (Cucumis safivus), tomatoes (Solanum lycopersicum) and field pea (Pisum
sativum). The results showed that both extracts inhibited both root and shoot length and
reduced the weight of all studied plants. Also, Oxalis extract had more inhibitory effects on
seed germination of all tested plants than Euphorbia extract. Tomatoes root length showed
the height sensitivity, while, field pea showed the least when they were treated with
Euphorbia extract. The LCs values were 17.22 and 157.94 ppm, respeclively. The LCgy
values of Oxalis exiract were 8.93 and 23.11 ppm, when it was added to tomatoes and
cucumber, respectively. The highest inhibition effect on cucumber shoot length was gained
when the seeds were treated with Euphorbia extract, while opposite findings were found in
tomatoes. The LCso values were 24.53 and 134.42 ppm, respectively. On the confrary, LCsp
values were 8.7 and 56 42 ppm in tomatoes and maize, respeciively when Oxalis was used.
Diethy! ether + methanol (1:1 viv) fraction revealed the most inhibition effects against seed
germination of the tested plants. According to GC/MS analysis, Euphorbia extract contained
the following compounds: {2-furancarboxaldehyde, 5-hydroxy methyl], phenol, 2-methoxy-4-
vinyl, fatty acids [hexadecanoic), cleic, octadecanoic, linolenic and pentadecanoic. On the
other hand, [phenol, 2-6-bis (1,1-dimethyl-4-methyl), octadecanoic hexadecanoic, oleic and
pentadecanoic acids were the predominant compounds in Oxalis extract. The findings of
bioassay for methanol extracts indicated that the inhibitory effect of the tested extracts was
related to the level of allelochemicals found in pfant extracts.

INTRODUCTION

Allelpathic compounds are produced in crops and weeds as a
defense mechanism against attacking organisms. Previous work showed
that weed species such as Euphorbia prostrata Ait. and Panicum repens L.,
produced allelopathic chemicals which inhibit the competing plants either a
crop or weed (Zaki et al., 1994). Growth of tomato seedlings Lycopersicon
escufentum Mill and Digitaria sanguinalis L., were inhibited by 60% when
leafy spurge Euphorbia escula L. leaves or roots extracts were added to
soil (Steenhagen and Zimdahl, 1878). Root and foliage aqueous extracts of
Euphorbia prostrata c’aused significant reduction in seed germination
percentage (root and shoot lengths and fresh and dry weights) of all tested
ornamental plants, turf grass and weeds (Mansour, 1991). Exiract of
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Euphoriba prostrata contain some inhibitory compounds which are phenolic
in nature (Alsaadawi et al., 1992) or phenolic and flavonoide compounds
(Saleh, 1997). A significant relationship was observed between the weed
above ground biomass and the allelopathic activity of exudates from Oxalis
spp. (Sayka et al., 2005). The compounds identified by GC/MS in hexane of
C. fistula extract were: Linoleic acid (as a dominant with high percent area,
77.61%), hexadecanoic acid, Oleic acid and Octadecanoic acid. The main
ester was Octadecanic acid, methyl ester (6.44%), while hexadecanoic acid
was the main fatty acid detected (22.69%) (Soliman, 2001). Allelopathy,
where plants release toxic substances into the soil either through root
exudation or from decaying plant material can be exploited not only for
sustainable cropping system in crop rotation to overcome the out-toxic
problems but also for weed management system. (Rice, 1984).

The objective of this research is: (a) to investigate the effect of crude
extracts of Euphorbia prostrata Ait. and Oxalis comiculata L. on seed
germination of some crops i.e. wheat (Triticum aestivum) and maize (Zea
mays L.), vegetables i.e. tomatoes (Solanum lycopersicumn) and cucumber
(Cucumis sativus) or field pea (Pisum sativumn) as test plants, and (b) to
identify the causative allefopathic compounds from the plant extracts.

MATERIALS AND METHODS
Sampling and extracts preparation -

Euphorbia - prostrata Ait. and Oxalis comiculata L. weeds were
obtained from the Faculty of Agriculture Farm, Cairo Univ., Giza. Flora and

phytotaxonomy were identified by the Herbarium Agricultural Research
Center. )

Euphorbia prostrata Ait. or Oxalis . comiculata L. tissues were
weighted (100 g) and then they were cut into smalf pieces and covered with
200 m! methanol 80% and left overmight. Tissues were blended in a
blender at 400 rpm. The extracts were filtered through Buchner funnel
under vacuum. The filtrates were evaporated at 40°C under vacuum in
rotary evaporator near dryness. The residues were rinsed several times
using ethanol 5% to reach a final volume of 50 ml in a measuring flask.
Each stock extract was diluted appropriately with sterile distilled water to
give the final concentration of 100, 50, 25, 12.5 and 6.25%. Distilled water
was used as control. A Whatman No. 1 filter was placed in each 9 cm
diameter glass Petri dish. Ten grains of wheat and maize and seeds of
tomatoes, cucumber and field pea were placed in each Petri dish. Diluted
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extract of 5 ml were added by a pipette to the filter paper. Roots and shoots
lengths and weight of the tested plants of all seedlings in each Petri dish
were measured after 5 days from planting. The Petri dishes were covered
and incubated according to the plant type.

Partitioning and fractioning plant exiracts:

The aqueous methanol extracts of Euphorbia and Oxalis tissues
were prepared as described previously. The methanolic extracts (50 mi
feach) were mixed with an equal volume of ethy! acetate using
separating funnel {250 ml). The upper layer of ethyl acetate was taken
and evaporated at 40°C under vacuum in rotary evaporator near
dryness. The residues were rinsed wusing ethanol 5% to
reach a volume of 10 ml in a measuring flask.

The procedure of partitioning and fractionationing the plant extracts
was carried out by transferring the extracts to chromatographic column (35
X 3.2 cm). A piece of glass wool was tamped down into the bottom of the
column and 25 g silica gel (40 - 120 mesh) activated at 125°C for 4 h. was
added. The column was filled with adequate quantity of petroleum ether
(100 ml) and another quantity of sodium acetate (5 g) was added on the top
of silica gel layer. Then, the solvent was allowed to percolate down at slow
rate until the column was entirely moistened. The solvents used to remove
relatively non - polar and polar compounds from the column were
petroleum ether (100%), petroleum ether + diethyl ether (50:50 %), diethyl
ether (100%), diethyl ether + methanol (70 : 30 %), disthy! ether +
methanol (50 : 50 %) and methanol (100%). The eluted samples (6
fractions/ 30 ml each) were concentrated to 2 mi in vacuum rotary
evaporator. The residues were transferred using ethanol 5% to reach 10
ml volume in measuring flask. Each fraction compounds were examined
for their germination inhibition against wheat grains in vifro (Petri dish
bicassay technique). Diethyl ether + methanol (50 : 50 %) system was
more proper for separating the phytotoxic compounds from Euphorbia
and Oxalis extracts, respectively. The more power phytotoxic fraction
(diethyl ether/ methanol (1:1) of Euphorbia and Oxalis extracts were
analyzed by GC/MS.

Statistical analysis:

Statistical analysis of all data was carried out using the Ld-p Line
program based on the probit analysis described by Finney (1971).
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RESULTS AND DISCUSSION

Euphorbia prostrata Ait. and Oxalis comicitlata L. extracts were
assayed against wheat (Triticum aestivum), maize (Zea mays L.},
cucumber (Cucumber cucumis), tomatoes (Solanum lycopersicuni} and
field pea (Pisum sativurn} to determine its inhibition effect. Results showed
that both extracts inhibited root and shoot length and reduced the weight of
all tested plants. The degree of inhibition increased as the extract
concentration increased. The extract concentration. The more powerful

effect was found when the seeds were treated with Oxalis extract than
Euphorbia extract.

Root length:

The effect of Euphorbia and Oxalis extracts on root length of the
tested plants is presented in Table (1). It is evident that tomatoes showed
the highest sensitivity to Euphorbia extract, followed by cucumber, wheat,
maize and field pea, giving LCs values 17.22 and 157.94 ppm, respectively
the inhibition index of tomato was 9.17 fold as that of field pea, since
inhibition ratios {IR) were 0.109 and 1.0, respectively. Tomatoes showed
the highest sensitivity to Oxalis extract, followed by maize, wheat, field pea
and cucumber. LCs, values of tomatoes and cucumber were 8.93 and
23.11 ppm. The inhibition index of tomatoes was 2.6 folds as that of

cucumber and IR were 0.386 and 1.0 of tomatoes and cucumber,
respectively.

Shoot length: \

The obtained results (Table 2) showed that Euphorbia extract
inhibited shoot length of cucumber and tomatoes giving LCsp values of
24.53 and 134.61 ppm, respectively. The inhibition index of cucumber was
5.5 fold as that of tomatoes, and IR were 0.18 and 1.0, respectively. The
LCso values of Oxalis extract against tomatoes and maize were 8.7 and
56.42, respectively. The inhibition index of tomatoes was 6.5 fold as that of
maize, and IR were 0.154 and 1.0, respectively.

Root weight:

The results showed that root weight was inhibited in all tested plants
when Euphorbia extract was used (Table 3). The LCs; values of maize and
field pea were 46.92 and 195.85 and IR were 0.2 and 1.0, respectively. The
inhibition index of maize was 4.2 fold as that of field pea. Also, Oxalis
extracts giving similar effects. The LCs, values were 7.37 and 42.25 ppm
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and IR were 0.174 and 1.0, respectively. The inhibition index of maize was
5.7 fold as that of field pea.

Shoot weigh:

The resuits presented in Table 4 showed a highest inhibition effect on
field pea shoot weight, while, cucumber was found to be the least sensitive
tested crop, when Euphorbia extract was treated. The LCy values were
44 .13 and 154.5 ppm, and IR were 1.0 and 3.52, respectively. Inhibition
index of field pea was 3.5 fold as that of cucumber. The LCy, values of
Oxalis extract against field pea and cucumber were 20.41 and 34.91 ppm
and IR were 0.59 and 1.0, and the inhibition index of field pea was 1.7 fold
as that of cucumber.

These resuits are in agreement with those obtained by Dharmaras et
al. (1988), Zaki et al. (1994) and Saleh (1997), who reported that the
ethanol crude extract of Euphorbia decrease root and shoot length of Eruca
sativa L. to 47.1 and 56.6% as compared with control. Moreover, Gonzalez
et al. (2002) and Sayaka et al. (2005) observed that the leachates and
exudates from Oxalis spp., caused 78% inhibition of the radical elongation
of lettuce seedlings. As the concentration of weed extracts increased, root
growth of the tested plants was significantly reduced. The results may have
value in enabling weed contro! based on natural plant extracts or crop
residues in the fields (Chon and Kim, 2004).

GC/MS analysis showed that Euphorbia extract contained the
following predominant ‘compounds: [2-furancarboxaldhyde,5-
hydroxymethyl], {phienol, 2-methoxy-4-vinyl], fatty acids [oleic, linolenic,
hexadecanoic, octadecanoic and pentadecanoic] and ester methyl
propionic acid. Oxalis extract contained the following compounds: [phenol
2.6-bis(,1-dimethyl ethyl)-4-methyl], hexadecanic, octadecanoic,
pentadecanoic and oleic acids.

These findings are in harmony with those obtained by Alsaadawi et
al. (1992), who observed that the aqueous extract of Euphorbia prostrata
Ait. contained some inhibitory compounds which were phenolic in nature.
Also, Saleh (1997) concluded that Euphorbia prostrate Ait. extract might
contain galic and ferulic acids as phenolic compounds. Moreover, Kotob
(2002) reported that the compounds of C. fistula extract which have been
identified by GC/MS in hexane were: linoleic acid dominating with high
percent area of 77.6, hexadecanoic, oleic and octadecanoic acid. The main
ester identified was octadecanoic acid, methyl ester (6.44%), while
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hexadecanoic acid was the main fatty acid detected (22.69%), (Soliman,
2001).

Allelpathy as a mechanism and future strategy for agricultural pests
control and farm management and the potential use and development of
some allelochemicals as a natural pesticides or plant growth regulators
might be considered for the integrated pest management programes.

Table (1). Effect of Euphorbia prostate Ait. and Oxalis corniculata L. on
root length of some crops and vegetables.

Euphorbia prostate Ait. Oxalis corniculata L.

Crops o e
50 Index” IR’ 50 Index” iR™
(ppm) (ppm)
Wheat 29720 531417 0188 17.326 133.395 0.750
Maize 73.018 216.289 0462 15747 146.771 0.681

Tomatoes  17.220 917.172 0.109 8.929 258.842 0.388
Cucumber 26372  598.881 0.167 23.112 100.000 1.000
Field pea 157.937 100.000 1.000 23102 100.043 1.000

* Index compared with field pea, and Inhibition Ratio (IR} compared with Field pea (IR = 1)
** Index compared with Cucumber, and Inhibition Ratio (IR) compared with Cucumber (IR =

0
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Table (2). Effect of Euphorbia prostate Ait. and Oxalis corniculata L. on
shoot length of some crops and vegetables.

Euphorbia prostate Ait. Oxalis corniculata L.

Crops
LCSO * > LCSQ - -
ind ]
(popm) ndex ' R (opm) Index IR
Wheat 78.584 171.289 0.584 33.820 166.821 0.599
Maize 85.358 157.696 0.634 56.419 100.000 1.000

Tomatoes 134.606 100.000 1.000 8.696 648.793 0.154
Cucumber 24.532 548.696 0.182 13.353 422519 0.237
Field pea 89.411 150.547 0.664 23653 238.528 0.419

* Index compared with tomatoes, and Inhibition Ratio (IR} compared with tomatoes (IR = 1)
** index compared with maize, and Inhibition Ratio {IR) compared with maize (IR = 1)

Table (3). Effect of Euphorbia prostate Ait. and Oxalis corniculata L. on
root weight of some crops and vegetables.

Euphorbia prostate Ait. Oxalis corniculata L.
Crops  —% iC
50 Index’ R’ 50 index™ IR™
(ppm) (ppm) "X
Wheat 79.861 246495 0406 25663 164.622 0.607
Maize 46.921 419.541 0.238 7.371 573.152 0.174

Tomatoes 67.474 291746 0343 10.134 416.884 0.240
Cucumber 52.256 376.709 0.265 25561 165.279 0.605
Fieldpea 196.853 100.000 1.000 42247 100.000 1.000

* index compared with peas, and Inhibition Ratio (IR) compared with Field pea (IR = 1)
* Index compared with peas, and Inhibition Ratio (IR} compared with peas (IR = 1}
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Table (4). Effect of Euphorbia prostate Ait. and Oxalis corniculata L. on
shoot weight of some crops and vegetables.

—— e r— s —rr ———————————
r———— —— - —peyrer —rrerr —

Euphorbia prostate Ait. Oxalis corniculata L.
Crops G "
50 Index’ IR bt v -
(ppm) X (ppm) Index IR
Wheat 74981 206.072 1699 31545 110645 0.904
Maize 74.661 206.955 1692 24531 142281 0.703

Tomatoes 91.600 168.684 2.076 28.016 124582  0.803
Cucumber 154515 100.000 3.502 34903 100.000 1.000
Field pea 44125 350.176 1.000 20407 171.034 0.585

* Index compared with cucumber, and Inhibition Ratio (IR) compared with Field pea (IR = 1)
** Index compared with cucumber, and Inhibition Ratio (IR) compared with cucumber (IR = 1)
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