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Abstract

Natural products of plants offer a vast array of secondary
compounds with biological activity, including phytotoxicity.
Many of these compounds have the potential to be used directly
as herbicides or as structural leads for new synthetic herbicides.
Many studics have {ocused on production from plant products or
syntheses chemicals that impasse allelopathic influences are
called allclochemical.

From the results which obtained throughout this investigation
which carried ocut to investigate the possibility of using
Haplophy{fum tuberculatam extracts as a herbreids.

Aqueous extract of H. tubercuwlatum parts were tested for
allelopathy activity using some species of plants. The 12.5, 25,
50, 100, and 200granv/liter of Dist. water treatmemts of extract

killed the some éeedling, at 50, 100, ZOOgramflitcr,
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The effect of water exiracts of difterent plant parts (flower, leaf
and root) at different concentration (12.5, 25, 50, 100 and 200
mg/ml) on germination percentage from some species in these
results showed that, the leafl extract and flower extiract were
superior to rool exiract.

The effect of H.tuberculatum extracts fractionated by different
solvents (hexane, chlorophorm and ethylacetet) from ethanol
extract has strong inhibitory cffect against seed germination, and
its aggregates in ethylacetet fraction and chlorophorm fraction,
respectively, was at concentration of 0.05mg/ml.

The qther f?qctiuns namely hexane fraction and aqueous fraction
proved to be unsuitable sources for allelochemicals that inhibit

growth of tesied specics.
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INTRODUCTION

Due 1o increase in the number of herbicide-resistant weeds and
environmental concerns in the use of synthetic herbicides, there have been
considerable efforts in designing alternative weed management strategies.
The conventional synthetic herbicides are becoming less and less effective

against the resistant weed biotypes (Bhowmik and Inderjn, 2003).

During the last decades scientists have cxperienced a growing
interest in organic farming partly about environmental degradaticn and
comamination of seil and water especially by chemical products as

herbicides.

The problem today s that crop production has based on the use of
herbic}des and: f_ertilizers (Fogelberg, 200_1 }. Theses chemicals cause
several human diseases and many organisms especially weeds develop
genetic resistance to herbicides. An carlier reports concerning reduction or
elimination  of agrochemicals in farming was published in 1997

( Anonymous, 1997 ) The aim of this project was to produce a system to
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control weeds in small grain cereal crops in northern Eurape using
significantly reduced of herbicides by precise targeted application and, a
system to control weeds in salad and vegetable row crops using a
precise non — chetnical method.

Based on the findings in recent literature and the current research
trends, we listed many point aims necessary to demonstrate allclopathy
elfects of Haplophyllum  tubercularum 10 other weeds. ‘The objective of
this bioassay research is to examinc the role of allelopathic effects of
Flaplophylium tuberculatum extracts on other plants particularly some weed
species which may used in natural weed management,

Although we cannoct eliminate the use of herbicides, their use can be
reduced by exploiting alielopathy as an alternate weed management tool for

crop production against weeds.

The objectives in detailed are to:

I- Study the effect of Haplophyllum tuberculatum extracts on germination
of some weeds by using of different extraction method and different solvents.

2- Study the ‘cffect of different concentration of /£, tubercitatum extracts
on germination of‘.some weeds,

3- Study the cffect of A, ruberculatum Leaf, flower and root extracts at

different concentrations on germination of some weeds.



4- Study the effect of fractionated extracts from Hull ethanol extract of
f. rubercularum at different concentrations on germination of some weeds.{

germination percentage, dry & wet weight, and length of radical & shoot }.
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" LITERATURE REVIEW

Allelopathy is a cheimical interaction between plants (Microbes and hi gher
plant) direct or indirect (harmful or beneficial) that includes stimulatory as
well as inhibitory influences (Molisch, 1937). It was later defined as effect of
plants, ncluding microbes, on other plants through the release and escape of
chemicals into:the environment (Rice, 1984). It is essentially a chemical
process used by pl'ams to keep other plants out of their space. Contemporary
researchers have tended to broaden the context of allelopathy to include
interactions between plants, and higher animals, suggesting that allelopathy
may be part of chemical communication between plants, and between plants
and other organisms, and that such communication may contribute to plant
defense . In contrast, phytotoxicity is defined as a chemical that is toxic to
plant 'gmwlh whether it is derived from plant products or synthetics
(herbicide or other pesticide residues) Chcr-nir:als that impose ailelopathic

influences are called allelochemicals or allelochemics.

They may be largely classified as secondary plant metabolites, which are
generally considered to be those compounds (such as alkaloids, phenolics,
flavenoids, terpenoids and glycosides ) which do not play a role in primary
metabolic processes essential for a plants survival, and are produced as

offshoots of primary metabolic pathways. Allelochemics are present in



virtually all plant tissues, including leaves, tlowers, fruits, stems, roots,

rhizomes, sceds and pollen,

Natural products of plants ofler a vast array of secondary compounds with
biological activity, including phytotoxicity Many of these compounds have
the potential 1o be used directly as herbicides or as struetural leads for new
synthetic herbicides. Although natural compounds have made a large impact
in the insecticide area, relatively few successes have been obtained with these

compounds as herbicides. The most notable success is that of glycosides.

Use of natural products in a herbicide discovery strategy has been hindered
by several problems. The number of options that must be considered in
discovery and development of a natural product as a herbicide is larger than

tor a synthetic herbicide (Duke and Lydn, 1993).

Allelopathic materials have been proved to be elfective, targeted, and
rapidly dissipated or destroyed in the environment. They influence
ncmatodes, fung), bacteria, insects, and mites, as well as weeds { Hartmann
and Nezadal, 1990}

Allelochemicals might be used to induce ecological changes that would

positively influence beneficial organisms and interfere with pests.



Commonly, cited effects of allelopathy include reduced seed germination
and seedling growth, Like synthetic herbicides, there is no common mode
of action or physic;lugica] larget site for ail allelochemicals. However, known
sites of action for some allelochemicals include cell division, pollen
germinaiton, nutrient uptake, photosynthesis, and specific enzyme function.
Allelopathic chemicals can also persist in soil, affecting both neighboring
plants as well as those planted in succession. Although derived from plants,
allelochemicals may be more biodegradable than traditional herbicides but
may 1:1130 hav;: undesirable affects on non-target species, necessitating
ccological studies before widespread use. Selective activity of tree
allelochemicals on crops and other plants has also been reported. For
example, Leucaena leucocephala, the miracle tree promoted for re-
vegetation, soil and water conservation and animal improvements in India,
also contains a toxic, non-protein amino acid in leaves and foliage that
inhibits the growth of other trees but not its own seedlings. Lewcaena species
have also been shown to reduce the yield of wheat but increasc the yield of
ricc. Leachates of the chaste tree or box elder can retard the growth of
pangola grass but stimulate growth of bluestem, another pasture grass

(I'erguson and Rathinsabapathi, 2003)

Allelochemical concentrations in the producer plant may also vary over

» time and in the plant tissue produced. Foliar and leaf litter leachates of



Eucalyptus species, for example, are more toxic than bark leachates to some
food crops { Ferguson and Rathinsabapathi, 2003).

Aq.uenus extracts of (Miscanthus transmorrisonensis) plant parts with two
ccotypes were bioassayed. The extracts showed significant phytotoxic effects
on seed germination and radical growth of four tested plants (Chou and Lee,
1991) Poor emergence of i:.‘t‘;q'mm:n::ial]}r grown lettuce has been observably
when planted immediately after the Celery crop, Celery residues possess
allelopathic potential 10 developing letiuce scedlings Celery tissue type and
v::uncer_malion, qﬁi] type, incubation of celery root residue in soil, and addition
of activated the magnitude of the observed phytotoxicity {Shilling et al.,

1992).

Field and laboratory studies were conducted to examine the differential
phytotoxicily of residues of Awremisic  princes  var.orientalis
Wormwoodusing various planis as iest species. In seedling growth tests with
abandoned field soils (control) and soi! underneaith Wormwood plants {1est),
the elongation clry‘ weight, and caloric content of scedlings grown in the soy
from under Wormwood plats were severely inhibited, thereby suggesting that
certain inhibitor remained in the soil (Yun and Kil, 1992, Inderjit, 2001) Find
1o exert phytotoxic on other plant species, chemicals may have 1o move to the
roots of the target plant through the soil. However during movement, biotic

(physical and chemieal) batriers can limit the phytotoxicity of chemicals in
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terms of quality and quantity required to cause injury. Organic matter
reactive mineral surfaces, lon exchange capacity, inorganic ions, and biotic
and biotic factors of soil environment significantly influence ailechemical

activity.

‘The phytotoxic nature of Wheat (Triricum aestivum 1.) Straw leachate
Possible invelvement of organic molecules in the growth inhibition of
perennial rycgrass (Lofium perennel) (Al-Hamdi er af, 2001). Phtotoxicity
decreased when subjected to temperature above 70 °C. (Chou and Leu,

1992).

Early studies in which the authors dug into the soil where plants in the
proximity of walmuts were dead or stunted found plant root contact with
walnut roots. Petatoes, alfulfu, tomatoes and apple trees were sensitive to

contact with Walnut root (Massey, 1925; Schneiderhan 1926).

Subsequent experiments showed that aqueous extract decaying residucs,
and root exudates 'uf Euphorbiu prostrata L were inhibitory to most of the
test species including Cynodon dactylon (L.) Pers (Alsaadawi et al., 1990).

Aqueous lixiviales and organic extracts of [ponioea tricolor inhibited the

radical growth of Amaranthus leucocarpus and Echinochloa crusgalli (Dikic,

1999).
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Bioactivity-guided fractionation of the isolation of the allelopathic
principles, the most inhibitory effects were induced by ethyl acctate and

chloroform extract (Anaya et al.,1990).

The Alfalfa root (Medicago sativa L.) residue is toxic to Cucumber
{Cucumi sativus 1..) seed germination and seedling growth (Ells and Mcsay
1991), the extracts of both the leaves and roots plus rhizomes of Nuphariutea
L. were strongly inhibitory to lettuce (Lemma minor L.) scedling growth

(Elakovich and Wooten, 1991).

Dry. weight of some plants was slightly increased at lower concentrations
of the aqueous exiracts of mature leaf, stem and root of Wormwood plants
(Artemisia princeps var. orientulis) whereas it was proportionally inhibited at
higher concentrations. Kil and yun, 1992 find the ability of Delfonix regia to
controlled for adjacent grassland. The aqueous extract of D. regig on two
local understudy species (fsacime nippone and Centella asiatica) inhibited

growth of both species more than 70 % (Chou and Leu 1992).

The potential allelopathic aclivity of Devils claw (Proboscidea lowisianica
(Mill} Thellung) essential oil and a few of the compounds it contains on the

elongation of Cotton (Gassypiunt hirsutum 1.} and Wheat (¢riticum aestivim
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L) Ether extrocts of the steam distillates from fresh Devils claw were

inhibitory to Cotton and Wheat radical elongation (Riffe er af 1990).

Grace, und Tillman, (1990) pointed out that there are somc fallacies in
the analogy, sgch as the inability of a chemical 1o reproduce once it has
entered the organism.,

From study the effect of seven different plant residues on difTerent weed
plants under field conditions. Same plant residues reduced plant growth
similar to glyophosate and in the long run, they were significantly better than

glyophosate (Al-Juboory and Ahmed, 1994),

Allelochemicals are often secondary metabolites and not necessarily

produced for competition (Berenbaum, 1995),

Hull extract from 9lcultivated rice cultivars (Oryza sativa L) may be a
source of natural herbicide, and warm water may extract more
allelochemicals than hot water there may be genetic differences among rice
cultivars for allelopathic potential on bamyard grass (Echinochioa
Crusgaliip. Beauv .Var .oryzicala ohwi) (Ahn and Chung, 2000).

Showed that "ﬂ’i]ile (Cardaria draa L. Desr,) and syrian saye {Salvia
syriaca L.) are of great allelopathic potential against different vegtable

crops; onion, and tomato  being the most sensitive crops when added or
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released foliage leachates or root exudates of both weed species into soil

mixture allehemical activity {Qasem, 2001 )3

The allelopathic effect of rice (Oryza sativa 1.} on lettuce {(Lactuca
sativa L.) and ducksulad (Heteranthera limosa(Swwilld.} was investiguted

with water soluble extracts (Ebana et al., 2001) .

Used the legumes as biclogical tools in agriculture to control weed thut by
producing the largest weed biomass reduction (68%) (Caamal — Maldonado
etal., 2001).

Inderjit and Weiner, 2001 thought that the strict criteria laid out for
cstablishing a case of allelopathy were more onerous than for other ecelogical
phenomena.

Despite the reluctance of ecologists to work with suspected ailelopathic
plants, investigators in agronomy, horticulture and forestry were undeterred
(Horsley, 1977; Fisher, 1980; Menges, 1988; Inderjit e af., 1996; and Qasem
and Foy, 2001}, At a minimum, the procedure used to determine potential
allelopathy consisted of a bioassay of seed germination rate and radical from
the suspected allelopathic plant. Often there were additional studies involving
greenhiouse applications of leachates to prowing plants and bioassays of other
spectes in the Syst'cm in which the suspcctca allopath grew. However, {ield

studies were rare and some studics never involved soil in any portion of the
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experiment. These studies were designed as a preliminary selection for plants
that could be producing allelochemicals. The bivassays were quick and
relatively inexpensive and therefore useful in searching for potential
allelochemicals or potentially allelopathic plants, but not effective in
demonstrating that allelopathy was occurring in the field. Meanwhile, studies
cxpanded 1o include the role of the soil community interactions with
allclochemicals, These studies recognized that allelopathic plants can act both
directly and indirectly on their ncighbors. The most direct effect occurs
through root contact where the chemical exuded into the rhizosphere of one
plant can aflfect the other before it is degraded into other chemicals. Another,
slightly more indirect way occurs when a modified chemical exudates affects
another plant. Finally, the most indirect way in which an allelochemical can
have its impaet on a plant is by modification of the soil ecosystem. This
occurs when the aliclochemical affects microbial populations or nutrient
availability that then has a cascading effect that interferes with the higher
plant,

Mixture of Lactuca sativa, Nanthium occidentale and Cirsium Japonicum
extracts had more inhibitory effects on test plants {(Medicago sativa) than

cach single extract treatment {Chon er /., 2003),

The body parts of rice( Oryza sativa L} ( leaves, straw ,and hull )

had the highest inhibitory on seed germination and growth of barnyard
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grass { Echinochioa crus - gallip. Beauv.var. orycicala Ohwi } and there
was a higher average inhibitory effect for struw ealnats (21 .0%) than for
hulls  (8.2%) and leaves (12,4%) these results suggest that rice body parts
may be a source of natural herbicides and that it is necessary o develop

accepiable selection standards (Chung er af., 2003),

Stem number and fresh weight of Bermuda grass or Johnson grass
increased with increasing interference duration, and they were greater where
both weeds were grown with cotton than with corn. These results suggest that
there is growth inhibition of both crops due (o potential allelopathic
substances released from the two perennial weeds bat cotton growth was
inhibited more than corn. Further more, cotton and com yield were reduced
more by the Johnson grass interference compared with thal caused by

Bermuda grass (Vasilkeglon et al., 2003).

[n general, the grasses from its home range had an allelopathic effect on
knapweed and knapweed had an allelopathic effect on native North American
grasses, though there were some species variations. There were also
competilive eflects occurring among the species. Some studies showed that
allelopathy cffect on root Growth more than shoot growth (Gabor and
Veatch, 1981; Chon 2003; AL- Hamdi et al., 2001; Ebana et al., 2001; Chon

' etal,2003; Vasilakoglon et «f., 2005).
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Studied the inhibition of seed germination by quinoline alkaloids
synthe.sized by plants of the wopical genus (Cinchona ledgeriana) on
{Q.americumm L.), (S.tenuior 1..), (C.roseus L.} and (Cledgeriana) itself

(Aerts et al,, 1991),

The structure alkaloids were isolated from (ffaplophylium tubectdutm)
(Sheriha et al., 1985; Sheriha et af,,1987; Mcphail ef al.,1990 and Al-Rehaily
e al ,2001). Previous allelopathic studies showed that the inhibitory activity
is related to the presence in those plants of alkaloid (Anaya er af., 1990; Aerts

et af,, 1991).

The effect of sequential hexane, ethyl acetate, and aqueous methanol
extracts of Regal. Sweet potato on seed germination of sweet potato ( Proso-
millet) and seven weed species was studied the aqueous methanol extract
was much more inhibitory than the hexane or cthyl acetate extructs { Peterson

and Harrison, 1991).

Microorganisms  may detoxify the allelochemicals  under some

environmental conditions (Zackrisson and Nilsson 1992, Inderjit., 2001},



£ \

_ Chap ér(3) /
Ma srialsrand Methods. .



18

3. MATERIALS AND METHODS

3.1. Plant Material;

Haplophyllum tuberculatum (Forssk.)A. Juss.Figure (1), Was collected in
2004, near the Al-Sdada highway 160 km western of Sirte the plant material
was identificd in the herbarium of Biology Department faculty of Science,
Al-Tahadi University, Sirte. Libya. Flora of Libya. The plant material was

kept at the Al-Tahadi Herbarium,

3.2. Plant Description:

Haplophytlum tubercwlatum. (Forssk)A. Juss: Rutaceae, Dicoat. It is
a perennial herb sub woody at buse 15 — 40 em wll. Fumished with prominent
glands. Crisped-hairy at least below. Leaves highly variable from sub
orbicular to ovate, obviate, lanceolate to linear, sometimes 3 -sect, 2 -4.5, 2
~ 12 mm. Inflorescence lax, bracteates many flowcred, in scorpoid cymes
with central flower often 5 - merous; bracts usually ovate 1 — 1.2 mm sepals
lanceolate to deltoid-ovate, 1:1.25xmm. glabrous to ciliate or whit lanate.
Petals oblang-owt‘e, bright yellow, 4- 4.5 m:m long. Stamens filaments free
to very slightly fused below slightly fused below, abruptly dilated in the
lower half. Usually villous below. Qvary segments 2-ovulate without a

lerminal appendage or tubercle, glabrous to pilose; style glabrous to pilose,



19

1.5: 2 mm long. Capsules 3-4 mm in diameter, glandular, segments usually 5,

rounded above, each 1-2 secded usually,



Figure (1) Haplophyllum tuberculatum. (Forssk)A. Juss,



3.3, Selected tested weeds:
In primary irllx-'e?.tigatin:}n were tested 8 selected weeds (Dicotyledons &
Monocotvledons) were:
| — Hordeum vidgare L. ( Poaceae ).
2 — Emax spinosuy L, { Polygonaceac ).
3 - Cyndon dactylon (L.) Pers. ( Poaceae ).
4 — Anagalis arvensis var. caerulea (L) Gouan.{ Primulaceae ).
5— O-:T‘Emmn bal.'.-'t'.":'um L. (Lamiaceae),
G — Beta valgaris ssp. Macrocarpa (GGuss.) Thell. (Chenopodiaceae).
1 - Dancus carotn ssp. gummifer (Lam.) Hook.( Apiaceae ).

8 - Cucumis sativay L. (Cucurbitaceae).

In the last experiments (Fractionation experiments} we tested only three
weeds were:
- Cyndon dactylon (L.) Pers. (Poaceae).
2-Hordeum vulgare L.{Poaceae ).

3-Cucumis sativus L.(Cucurbitaceae ).

3.4, Extraction methods:

The air-dried plant parts (roots, leaves and flower) were ground by pistil -

and were treated by different solvents {Water, Ethanol and Methano!). Three



fad
a2

different types of extraction methods the extracts liltered through one layer of
whattman filter paper to remove the insoluble plant parts. To prevent
microorganism's growtih on the extracis were filtered again through a 0.2mm

Millipore sterile filtration system (Nalgene Filter).

The types of extraction methods are:

Ground Parts {roots, leaves and flower) at different weights (10 grams and
20 grams) and mixed with 1000 ml of selected solvents water or ethanol or

methanol and treated by the following methods of extraction.

1. The soaked plant parts in the selected solvent at room temperature

(25£2°C) for 24 h, by using of shaking then separate the exiract from plant

material by using filter paper whatunan No. 1.

2. Iractionation Procedure:

Fractionation procedure as described by Al-Gabory and Al-Rawi (1994).
Fresh plant material 2000 g. were ground and soaked overnight on 10 liter of
Petroleum ether (40-60) then separation the Pet. ether solvent from plant
material by using filter paper Whattman No.1. and these steps was repeated

two times, then soaked plant material was treated by Petroleum ether solvent
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in Ethanol solvent 70% at room temp (25+2°C) after five days separation the
cthanol extract From plant material by using a filter paper wahttman No.1.
This step was repeated several times. The Ethanol extract were drieness by
removal the Ethanol solvent by using Rotary evaporator at 30°C, the dried
cxtract were mixed with 250ml walter, and this extract were exposure 1o
different solvents with different polarity degree 1o exiraction of all possible

compounds (fig.2).

The fractionation method described in figure (2) and the steps of
Fractionation are:
Step 1. Hexane fraction:
Add hexane solvent to the water extract (v/v) in separation faunal
extraction (2000 ml) and mix to separate all possible dissolved compounds in
hexane solvent. Were repeated this step several times. Finely the hexane

extract were evaporates in rote vapor at 15 °C to obtain the first fraction, is a

. (hexane).

Step 2. Chloroform fraction;

Add Chloroform solvent to water extract (v/v) obtained from last step 1.

And mix in separation faunal to separate all possible dissolved compounds in
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Chloreform  solvent. We repeated this step several times finally the
Chloroform extract were evaporated by rote-vapor at 20 °C to obtain second

fraction, is (Chloroform fraction).

Stelp 3. Etﬂyl_ acefate fraction:

Add Ethyl acetate solvent (v/v) to water extract obtained from last step
(step 2) and mix in scparation faunal to separate al! possible dissolved
compounds in Ethyl acetate solvent by using repeated extraction by Ethyl
acctate solvent, finally Ethyl acetate extract were ¢vaporated by Rota-vapor

at 30 °C 10 obtained the third (raction is (Ethyl acetate fraction).

Step 4. Equoes fraction (Water fraction).

The extract resulted from last step {step. 3) were dried by Rota-vapor at 50

°C to obtained Forth fraction is {Water fraction).

All fractions resulted from these Fractionation method were weighted and

stored in refrigerated at - 4 °C 1o time of use,
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Figure (2) Steps of fracticnation procedure.
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3.5. Phytogrowth Inhibitory:

Phytogrowth Inhibitory activitics of Haplephyllum tuberculatum extracts
were determined by some parameters as well as seed germination, radical
growth shoot growth, dry weight and fresh weight of treated seeds. Firstly
seeds surface were sterilized by 0.3% calcium hypochlorite for 5 min then
p]ace& on steriie distitled water were repeated this step several times. And
then 20 seeds of selected (treated) weeds were placed on 9.00 ¢m diameter
sterile Petri-dishes with filter paper whattman No.1.in three replicates. Each
plates which received 5 m L of the tested extract at different concentration -
uses. Distilled water and glyophosate (1m! / 75 ml. Water) was used for
positive and ncgative control (Shahid er af., 2003) Petri dishes were
incubated in incubator in darkness at 27 ¢® for 5 days data were analyzed
with the T-test and ANOVA and duncan's test. Pre-treatment of plant extracts
to test were dissolved all extracts in sterile Dist. water at different

concentration by using the followig equation.

Extract weight (mg}

Conc. (mg/ml) =

Solvent volume (ml)



kk***Cli'a’fa o (4))
rResiilts



4. RESULTS

4. 1. The eftect of Haplophyllum tberculation M ¢thanol and

Dist. water extracts on germination percentage (%) of some

weed seeds,

The effect of methanol and water solvents have been studied to
detcnrllinﬂ of the best (superior) extraction solvent. The effect of extracts was
calculated after Sdays in five replicates, the results showed there was no
difference between the two solvents as shown in ligure (3). The extracts were
inhibiting the growth of all tested weed, Therefore, it is possible to use the

water as extraction solvent in afterward experiments.
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4.2. The cftect of flower, leaf and root of Haplophyliim
fuberculuatim Dist. water extracts at different concentration on
germination percentage (%) of some selected seeds of crops and
weeds,

Factorial Analysis of Variance (ANOVA) test at significance level

(a 0.05 ) showed that :
For Hordewm vulgare

There were no significant differences in germination percentage between
flower leaf and root water cxtract { P = (L322 ) however, there were
significance differences within extract concentrations (P =0.00), LSD test
revealed that the;-e were significances di;'ﬁ:rcnces between all extracts
concenirations, ILSD test at « { 0.01 ) revealed that, in case of extract
conceniration  there were no significance differences between all

concentrations used except 12.5 mg/ml and the highest effect was at

concentrations 12.5 and 25 mg/finl, respectively,

Vor Crcumis sativies:
There were significant differences between flower, leaf and root water
extracts and there were significant differences within extract concentrations,

31> test (@ 0.01) revealed that
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( 1) in case of extract type there was no significant differences between
flower extract and leaf extract, and the best cxtract thatlshowcd good
inhibitory effect was the leaf extract .

(i1) In case of extract concentrations, there were no significant differences
between concentrations of 12.5 and 25 mg/ml, and between 12.5 and 50
mg/ml, and between 50 and 100 mg/ml, and among the tested concentrations

the best inhibitory effect were obtained at 100 and 200 mg/m! respectively.

For Cyndon dactylon:

There is a significant difterence between flower, leaf and root extracts, and
there were significant differences within extracts concentrations, LS1Y test
revealed that:

{ 1) In case of extract type (u 0.05 ) there were no significant differences
between root extract and leaf extract , and the best extract that showed good
inhibitory effect against Cyndon was flower extract .

(IT) In case of extract concentration {a 0.01) there were no significant
differences between all tested extract except at concentration of 12.5 mg/ml,
and the best concentration that showed good effect against Cyndon were 12.5

and 23 mg/ml | respectively |
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4.3. Effect of Haplophiyllum tuberculatinn extracts fractionated
by different solvents from Ethanol extract at  dilferent
concentration on Cynden dactylon:

l- germination percentage:

There are significant differences on effect of different fractionated extracts
and different fractions concentration on germination percentage of Cyndon
dactylon

LSD test at level {a = 0.01) showed that in case of fraction type; there is no
significant differences between hexane, chloroform and ethyl acetate

fraclions in their effects on germination and the best one were ethyl acetate

fraction.

In case of effect of fractions concentration on germination percentage, there
are no significant differences between all concentrations used and the highest
effect was at concentration of 0.2mg/ml for all the fractions including the

agqueons fraction.
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2- on root length:

‘There 1s significance difference between fractions that reduced root length of
Cyndon and-there is significance differences between all concentrations
used.(fig.8).

[LSD test at (u '0.05) showed that in case of fractions type there is no
significance difference between fractions of ethyl acetate and all other

{fractions used.

in case of effect of fractions concentration on germination percentage, there
are no significant difterences between all concentrations used and the highest
effect was at concentration of 0.2mg/ml for all the fractions including the

aqueous fraction.
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Figure (8). The effect of Haplophyllum tuberculatum Extracts
fractionated by different solvents from ethanol extracts on Root

length of Cyndon dactylon,



3- on shoot length:

There were significant differences between fraction and concentrations that
reduced of shoot length of Cyndon dactyion ( fig.9).

LSD test at {a "0.05) showed (hat in case of fractions type there were no
significant dii: ferences between fractions chlora! form and cthyl acetate.

In case of fractions concentration there were no significant differences

between concentration 0.20, 0.30 mg/m! and all concentrations used.
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d-effect on fresh weight and dry weight:

tactorial analysis (est at (« 0.05) showed that there were significant
differences between all fractions that able to reduced the fresh weight of
Cyndon and there were significant differences between all fractions
concentrations, LSD test at {a 0.05) showed that, in casc of fractions type
there were no 51ign_iﬁcant differences between all fractions used and the best
fractions showed good results were the aqueous and hexane fraction
respectively. [n ease of fractions concentration there were no significant
differences between all concentrations used, and the highest effects were at

0.01 and 0.05 mg/ml respectively (fig.10).

There wwere significant differences between fractions that reduced dry weight,
and there were significant differences between fractions concentration, [.SD
lest at (¢ 0.03) showed that in casc of {ractions type there were no significant
difterences between all extract fractions, and the highest reduction was for
aqueous and hexane fractions, respectively (fig.11).

Ior fraction concentration there were no significant differences between all

tested concentrations.
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4.4, Effect of Haplophyllum tubercudatiun extracts fractionated
by different solvents from Ethanol extract at different
concentration on. Cucumis sativus:

I- germination percentage:

There Iare signiﬁcqnl differences in effect of c__Iifferenl fractionated extracts on
growth % of Cucumis sarivus, and there was a significant difference in effect
of different [ractions concentrations on growth % of C, sativus

LSD test at level (= 0.01) Showed that:

(i) In case of fraction type I there were significant differences between
texane, aqueous, Chloroform and cthyl acetate fractions and the best fraction
that was able te inhibit growth of C. sativus is cthyl acctate fraction.

(11) In case of effect of fractions concentration on growth % of C. sativus,

there were no significant differences between concentration.{ 0.3 and 0.2) and

between (0.15 and 0.10) (fig.12).
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2- on root length:

There were no significant differences berween all fractions that reduced root
length of cucams and there were no significant differences between all
fractions concentration used LSD test at {¢ =0.05) showed that.

In case of fractions type there were no significunt differences between
fractions chloral form and ethyl acetate. (fig.13).

In case of fractions concentration there were no significant differences

between concentration .20 and 0.30 mg/mi and al} concentrations used.
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Figure (13). The cffect of Haplophyvllum tuberculatum Extracts
fractionated by different solvents from ethanol extracts on Root

length of Cuctimis sativis.
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3-Effect on shoot length:

There were no significant differences between all fractions that shoot length
of cucams and therc were no significant differences berween all fractions
concertrations used LSD test at (@ =0.05) showed that.

In cagse of [ractions lype there were no significant differences between
fractions chloroform and ethyl acetate (fig.14).

In case of fractions concentration there were no significant differences

between concentration 0.20 and 0.30 mg/m! and all concentrations used.
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Figure (14). The cffect of Haplophyitum tuberculatum Extracts
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4- on fresh weight and dry weight:

Factoral analysis test at (v 0.05) showed that there were significant
differences between different fractions that able to reduce the fresh weight of
cucumis and there were significant difterences between all fractions
concentration, LSD test at (a 0.05) showed that:

{1} In case of fractions type, there were no significant differences between
chlorotorm fruction and ethyl acetate fraction, and those are the best fraction,
respectively,

(1) In case of fraction concentration , there were no significant differences
between concentration 0.3 and 0.2 mg/ml , and between 0.1 and 0.05 mg/ml ,
and the best concentration used that show goed inhibitory effect were 0.3 ,

0.2 and 0.15 mg/ml, respectively (tig.15 and 16).
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4.5, Effect of Haplophyllum tuberculatum extracts fractionated
by different solvents from Ethanol extract at different
concentration on Hordewum vulgare:
1-Effect on germination percentage:
There were s.i gr.'liﬁf:an{ differences in effect of different fractionation extracts
on germination percentage (%) of Hordeum vulgare, and there were
significant differences in the effect of different fractions concentration on
germination percentage’s test at level (@ = 0.01) Showed that:
(I)ln case of {raction type.
There were no significant differences between fraction hexane, chloroform
and ethyl acelate, and no difference between hexane and aquecus, and the
best fractions show good inhibilory effect on germination percentage of H.
vulgare, were ethyl acetate and chloroform, respectively.
(11} In case of fractions concentrations:
There were no significant differences between fractions concentration 0.30
0.20,0.15 and 0.10 mg/ml.

The best concentration that gave good inhibitory effect on growth of H.

vulgare were (.30, 0.20, 0.10 mg/ml, respeetively as shown in (fig.17).
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2- on root length:

There were no significant differences between fractions that reduced of root
length of Hordum and there is no signiticant differences between fractions
concentrations, led test at {u=0.05) showed that.

In case of fractions type there were no significant differences between
aqueous and chloroform firactions and between ethyl acctate and all fractions
tested.

fn case of fractions cen cent ration there were no significam differences
belween con castration 30 mg/ml and all concentration tested and between
0.10 and 0.05mg/m! and between 0.05 and 0.10 mg/m! and between 0.10 and

0.15 mg/ml (fig.18).
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3- on shoot length:

There were no significant differences between fractions that reduced of Shoot
length of Hordum and there is no significant differences Between 15D test at
(¢=0.05) shoved that:

|- In case of frac.[ions type there were no significant differences between
aqueous and chloroform [ractions and between ethyl acetate and all In
fractions tested.

2-In case of fractions concentration there were no sigmiicant differences
between extras 0.0] and 0.05 mg/ml and between 0.1 and 0.20 and 0.30 and
fractions concentration.

3-In L;asc I'I'F.!.Ct1i0n‘ conceptions of ethyl accetate with Hordum there were
significant differences between all cencentrations used {(p=0.122).

4-In case of chloroform there were significant differences between all
c:r:-n-::e.ntrati ons used.

5-In casc of hexane fruition there were no significant differences between

friction concentration [LSD) tests revealed that (Nig. 19).
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4- on fresh weight and dry weight:

‘There were signifi cant differences between different fractions that were able
to reduce the fresh weight of Hordeum and there were significant differences
between all fractions concentration, LSD test at (& 0.05) showed that:

(i) In case of fraction type, there were no significant differences between
hexan fraction and chloroform fraction and between chloroform fraction and
ethyl acetatle lraction, the best result in term of reduced wet weight of hordum
was ethyl acetate fraction.

( 11 } In case of fractions concentration there were no significant differences
between concentrations 0.30 , 0.20 and 0.15 mg/ml and between 0.2, 0,15
and (.10mg/mland beiween 0.15 , 0.10 and 0.05mg/ml , and the best
concentrations that showed good reduction of fresh weight of hordum were

0.3, 0.2 and 0.15 mg/ml respectively (fig.20 and 21) .
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figure( 20 ). The effect of Haplophyllum tuberculatum Extracts
fractionated by different solvents from ethanol extracts on wet
weight of Hordeum vulgare
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Discussion

3.1, The ctfect of Haplophylium tuberculation Methanol and
Dist. water extracts on germination percentage (%) of some

weed secds,

The effect of Methanol & Dist. water. solvents have been studies 1o
determination of the best {superior) extraction solvent. The effect of extracts
was calculated after (124 hours} in five replicates, the results showed there
were no differcnces between the two solvents. As shown in figure (3}, The
extracts were inhibiting the growth of all tested weed. Therefore, it is poss-
ible 1o use Dist. water solvent as cxtraction solvent in afterward experiments

. {Alsadawi et al.1990, Abna ¢t al.2001).



5.2. The effect of flower, leaf and root ot Haplophytium
tieberculatim water extracts at different concentriation on
germination percentage (%) of some sclected seeds of crops and
weeds.

The effect of water extracts different plant parts {tlower, leaf and root) at
different concentr;utinn (12.50, 25.00, 5{}.[]0; 100.00 and 200.00 mg/ml) on
germination percentage of Hlordeum vulgare 1., Cucumis sativus, and Cyndon
dactylon, have been studied to determine which part of the plant have the
potential produce allelochemical that inhibit secd germination and the
effective concentration that show superior effects.

As shown in figures {4, 5, 6). The resuits showed thal, the leaf extract
and f]-ower cxtlraa:} were superior to root extract. Leaf extract show good
inhibitory effect on germination of all tested species at concentrations of 25
mg/ml on Cyndon dactvion and 50 mg/ml on Cucumis sativus and flordeum
virlgare. [t is clear that there is a direct relationship between extract inhibitory
effects and its concentrations.

Flower extract showed good inhibitory effect on growth of all tested
species at concentrations 25 mg/ml on Cyndon dactylon, 50 mg/ml on

Hordeum vulgare and 100 mp/ml on Cucumis sativus.
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5.3. Effect of Haplophylum ruberculatnm extracts fractionated
by different solvents from Ethanol extract at different
concentration on germination percentage of some sclected

Species.

This experiment has been camed out te idenufy: the natures of
allelochemicals th;:.t inhibit the growth of tested species (Cucumis sativus,
Hordeum vulgare and Cyndon dactylon) depend on type of solvent that can
dissolve allelochemicals and to determine the effective extract concentration,
and what is the relationship between allelochemicals it is antagonism n term

of effectivencss (Ferguson and Rathinsabapathi 2003).

The results in Figures (7, 8, 9) showed that | the allelochemical that has
strong inhibitory effcet against seed germination its aggregates m ethyl
acetate fraction and chleroform fraction respectively at concentration 0.05

mg /ml.

The other fractions namely hexane fraction and aqueous {water) fraction
proved to be unsuitable sources for allelochemicals that inhibit growth of

tested species sceds at different concentration comparing with another



60

fractions and control glyophosate. On the other hand hexane fraction and
aqueous (water) fraction was less inhibitory.

The highest inhibitory effect of allelochemical in ethyl acetate fraction
and chloroform fraction etlective at concentration (0.05 mg/ml) wilh
different seed species, accept Cyndon dactylon which was inhibited by

0.01mg/ml of ¢thyl acetate fraction (Anaya et al. 1990).

The inhibitory concentraiion in  aqueous fraction and hexane fraction on
Cucumis sativus ai concentration {0.15 mg/ml, 0,20 mg/ml) respectively, on
Cyndon dactylon were (0.15 mg/ml and 0.50mg/m!) respectively and on
Hordeum vuigare was (0.30mg/n)

The results showed that the effective allelochemicals that inhibit the
growth of tested species distributed in different fractions which may indicate

that there were many compounds that responsible of inhibitory action.
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5.4, The effect of Haplophyitum tuberculatum extracts,
fractionated by different solvents trom Ethanol extract, at
different concentrations, on shoot length of some selected
weeds.

‘This expr::riment has been camried out 10 find the effect of different
fractions, from ethanol extracts by using different solvents (Polar and Non
polar solvents), on shoot length of some weeds were Cucumis sativus,
Cyndon dactyfon and Hordeum vulgare and determine the effective conc-
entration that inhibit or reduce the shoot length growth,

‘the resulis p;'esented in Figures (10, 11, 12) indicated that the best
fractions that strongly reduced the shoot length of tested weeds were Ethyl
acetate and Chloroform fractions at all concentrations used,

The effective concentrations of Ethyl acetate fraction that reduced shoot
length of tested weeds Cyndon dactylon |, Hordeum vilgare and Cucumis
sativus was (0.0 1, 0.01, and 0.03 mg /ml ), respectively.

And the effcutiiu'c‘cnnccntmtiﬂns of Chloroform fraction was (0.05 mg/ml}
against all tested weeds,

Other fractions, from hexane and aqueous fraction, proved to be uns-
uitable sources for allelochemicals that inhibit or reduced of shoot growth at
different concentrations. On the other hand these fractions proved to be

growth activators.
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5.5, The cffect of Haplophyllum tuberculatim extracts,
fractionated " by different solvents from Ethanol extract, at

different concentrations, on root length of some selected weeds.

This experiment has been carried out te find the effect of different
fractions was [ractionated from cthanol extracts by using dilferent solvents
(Polar and Non — polar solvents) on root length of some weeds were Cucumis
sativus, Cyndon dactylon and Hordeum vulgare. And 1o determine of the

cffective concentration that inhibit or reduce of root length growth.

The results presented in Figures (12, 13, 14) indicated that, In generai, all
fractions show inhibitory effect against all tested weed in different
concentrations used (Gabor and Veatch, 1981; Chon 2003; AL- Hamdi et af.
200¢1; Ebana et al.2001; Chon et af.2003: Vasilakoglou et af, 2005),

The best fractions that strongly reduced the root length of tested weeds were

Ethyl-acetate and Chloroform fractions at different concentrations used.

The effcetive concentration of Ethyl — acetate that reduced root length of
tested weed Cyndon dactvion, Hordeum vulgare and Cucumis sativus were

(0.01,0.01 and 0.05 mg/ml}, respectively, and the effective concentration of
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Chloroform fraction can reduced the growth of root of tested weeds by
{0.01,0.05 and 0.05 mg/ml), respectively. The Hexane fraction proved to be
has good inhibitory effect against Cyndon dacgylon at concentrations of (0.05
mg/ml}, other weeds proved to be resistance to this chemical compound

involved in this {raction.

In general, the aquecus fraction show good inhibitory effect at higher
concentrations against tested weeds and the fully reduced concentrations

were (0,15, 0.25 and 0.20 mg/ml), respectively.
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5.6.The effect of Haplopliylum tuberculatum extracts fraction-
ated by different solvents from Ethanol extracts on wet and dry

weight of tested weeds,

This e:\;periment has been carried out to find the effect of different exiracts
that fractionated by different solvents from cthanol extracts on wet and dry
weight of some weeds Cyndon daetylon , Hurdeum vulgare and

Cucumis sativus. The results are shown in figures (dry weight, 15, 16, 17)
(wet weight, 18, 19, 20) evident that, In general there is a clear direct rela-
lionship between wet and dry weight of all tested weeds and extracts cone-
entrations in which the wet and dry weight reduced gradually (Kil and yun,
1992) .

In case of Cyndon dactylon, the wet weight and dry weight clearly fully
reduced when used of ethyl acetate, chloroform and hexane fractions at most
concentrations used.

With Hordewm vulgare the wet and dry weight were fully reduced when used
of ethy! acetate and chloroform fractions, at the most concentration used.

In case of Cucienis sativus the wet and dry weight were fully reduced when
used of Ethy] acetate and Chloroform fraction at concentration (0.01mg/mi).

The aqueous fraction was used as a growth activator of al! tested weeds.



R. £ rarpag
- References



REFERENCES

Aerts, R, W.Snocijer, E.Meijden and R.Verpoorte (1991).Allelopathic
inhibition of sced germination by Cinchona alkaloids. Phytochemistry.

30(9):2947-2951.

Ahn, J K, I. M. Chung (2000). Alielopathic poteniial of Rice Hulls on
Germination and seedling Growth of Barnyardgrass. Agronomy

Journal Z; 1162-1167,

Al-Hamdi, B. Indezjit, M. Olofsdotter and J. C. Streibig (2001, Loboratory

Broassay for phytotoxicity, Agronomy Journal, 93: 43- 48.

Al-Juboory, B.A. and M.M.Ahmad {1994). The allelopathic effects of plant
residues on some weeds plants., Arab Journal Plant Protection.]? (1):3-

11.



I

73

» Al-Rehaily, AJ.,, T.A.Al-Fowieiny, M.S.Ahmad, M.A.AI-fr’ahya, F.S.El
Feraly, C.D.Hufford und A.T.Mcphail (2001).Alkaloids from

Haplophvllum tuberculatum Phytochemistry.57:597-602.

Alsaadawi, 1.8, F.AK.Sakeri and S.M.Al-Dulaimy (1990).Allelopathic
inhibition of Cynodon dactvlon (1) pers. And other plant species by

Euphorbia prostrate |.. Journal of Chemical Ecology. 16(9):2747-2754

Anaya, A.L., M. R. Calera, R. Mata and R. Pereda- Miranda (1990).
Allelopathic potential of compounds isolated from Ipomoea tricolor

Cav. (Convolvulaceac). Journal of Chemical Ecology. 16, 7: 2145-

2152.

Berenbaum,M.R.(1995). Turnabout is fair play: secondary roles for

primary compounds.Journal of Chemical Ecology.21:925-941.

Bhowmik, I’.C.and Inderjit (2003).Challenges and  opportunities  in

implementing allelopathy for natural weed management. Crop

Protection.22 (4):160-168



[

Caamal — Maldonado, J .A. 1. 1. Jimene 3 — Gsornio, A, Torres — Barragan
and A.L. Anaya (2001), The Use of Allelopathic legume Cover and
Mulch speces for weed control in croppiny Svstems . Agronomy

Journal, $3: 27-36.

Chon, S. U, Y.M. Kim and }.C. Lee (2003). Herbicidal Potentiai and
quantification of causative allelochemicals from several compositae

weeds. Weed Research. 43:444- 4510,

Chou, C.H. and Y.F.Lee (1991).Altelopathic dominance of Miscanthus
transmorrisonensis in alpine grass land community in Taiwan.Journal

of Chemical Ecology.17 (11):2267-2281

Chou, C.H. and L.L.Leu (1992).Allelopathic substance and interactions of
Delonix regia (Boj) Raf. Journal of Chemical Ecolopy.18 (12):2285-

2303,

Chung I. M., K. H. Kim, J. K. Ahn, $. B. Lee, S. H. Kim and S. J. Hahn
(2003) Comparison of Allelopathic Potential of Rice Leaves, Straw,

And HullExtracts on-Barmyardgrass. Agronomy Journal 95:1063-1070



75

Dikic, M. 1999 . Allelopathic effects of the extract of aromatic and medical
plants on the germination of weed seed . In Proceedings of the 117

European Weed Research Society Symposium , Basel 1999, 75.

Duke, 5.0.; J. Lydon (1993). Natural phytotoxins as herbicides. American

Chemical Society. 524: 1[0-124

Ebana, K., W, Yan, R.H. Dilday, H. Namai and k. okuno (2001) Variation
in the Allelopathic Effect of Rice with water Soluble Extracts

Agronomy Journal, 93:12-16.

Elakovich, 8.3, and J.W.Wooten (1991}.Allclopathic potential of Nuphar
fufea (i..} SIBTIL. And SM.(Nymphaeaceae). Journal of Chemical

Ecology. 17 (4):707-714

Ells, JE and AEMe Say (1991) . Allclopathic Effects of Alfalfa plar
Residues on. Emergence and Growin of Cucumber seedlings

Hortscience. 24 (4) : 368-370 .

Ferguson,J.J.and B.Rathinsapathj (2003).Allelopathy How plants suppress

other plants.Document HS944 of Forticultur! Sciences Department



76

JYlorida  Cooperative  Extension  Service Institute of Food and

Agricultural Sciences,University of Florida.

Fisher,R.(1980).Allclopathy: a potential cause of regeneration failure.

Journal of Forestry: 346-350,

Fogelberg, F.(2001).Reseach on pesi control and pesticide reduction in
Sweden,Denmatk and the Netherlands-ongoing work and new ideas for

the fuwr . Dissertation . Dept. Agricultural Engineering Swedish

University of Agricultural Sciences,

Frank, E. D. and 8.0, Duke (2001). Searching for Rice allelochemicals.

Agronomy Journal. 93: }6- 20.

Gabor,W.E. and C.Veatch(1981).1solation of a phytotoxin form quackgrass

{(Agropyron repens) rhizomes, Weed science.29(2):155-159

Grace, I.B. And D, Tilman.(1990). Perspective on Plant Competition

Academic Press, San Diego.



17

Hartmann, K.M.& Nezadal, W.1990.Pholocontrol of weeds  without
herbicides. Naturwissenschaften 77,158-163

Horsley,S.B.(1977). Allelopathic inhibition of Black Cherry by Fem,
grass, goldenrod and aster. Canadian Journal of Forestry Research

7:205-216

Inderjit, {2001). Soils: environmental effect on allechemical activity. Ag

Agronomy Journal 93:79-84,

Inderjit and }.Weiner.(2001) Plant allelochemical interference or soil
Chemical Ecology Perspectives in plant Ecology. Evolution and

Systematics. 4:3-12.

Inderjit; S. Kaur and K. M. M. Dakshini{1996).Determination of
allelopathic potential of a weed Pluchea lanceolate through a

multifaceted approach.Canadian Journal of Botany. 74:1445-1450

Kil,B.S. and K.W.Yun[l992).A1]e]0palhic effects of water extracts of
Artemisia princ var.oriemalis on selected plant species. Journal of

Chemical Ecology. 18 (1):39-51.



78

Mallik , A. U . and CE. Prescott ( 2001 ) , Growth inhibitory of Salal on

Western Hemlack and Westrn Red cedar , Agronomy Journal 93:85-

02.
Massey, A. B. (1925).Antagenism of the Walnuts (Jugians nigra L.and

J.cinerea ..) in certain plant associations. Phytopathology. 15:773-784.

Mephail, A. T, ,D. R. Mcphail, M. §. Al-Said, M. M., El-Domiaty and F. S.
El-Feraly(1990). Revision of the stereochemistry of (+)- tuberine, an
alkaloid from Haplophylium tuberculatm 29(9):3055-3057,

Menges,R.M.(1988}. Alletopathic effect of Palmer amaranth (4dmaranthus

palmeri} on seedling growth .Weed Science 36:325-328.

; Molisch, H.(1937). Der Einfluss einer Pflanze auf die andere-

! Allelopathic.Fischer, Jena ,Gennany

Peterson, I.K.; [LF, Harrison (1991). Differential inhibition of secd germination
by sweetpotato (Ipomoea batatas) root periderm extracts, Weed Science

39 (1): p. 119-123




79

Quasem , I.R.{2001) . Allelopathic potential of white Tap and Syrian Sage on

Vegetable Craps . Agronomy Journal 93 : 64-71.,

Qasem, J. R, and C. L., Foy. (2001). Weed allelopathy, its ecological

impacts and future prospects : a review. Journal of Crop Production

4:43-119,
s Rice, E.L. (1984}.allclopathy, 2nd edition. Academic Dress, Orlando, IFlorida.

Riffie,M.5.;G.R. Waller;1).S Murray and R.P.Sgaramello(1990).Devil's-
claw (Probouscidea louisianica), essential oil and its components:

potentiat allelochemical agents on Cotton and Wheat. Journal of

Chemical Ecology. 16(6)1927-1940,

!

Roth, C. M., J. P, Shroyer and G. M. Paulsen (2000). Allelopathy of Sorghum

on wheat under several Tillage systems. Agronomy Journal 92 855-60.

Schneiderhan, F.J.(1926).The Black Walnut(Juglans nigra L.) as a cause

of the death of apple trees, Phytopathology. 17:529-540.

Sheriha, G.M:K. Aboua and B.Z. Elshtaiwi (1985). An alkaloid from

Haploplyltuny tuberculation. Phytochemisiry 24(40):884-886,



80

Sheriha, G.M K. Aboua, 3.7, Clshtaiwi. A.S. Ashour; . A.Abeda and

H.H.Alhallag {1987). Quinoline alkaloids and Cytolxic Lignams From

Haplophyllim tuberculatum. Phytochemistry 26(12):3339-3341,

Shilling,D.G.;J.A.Dusky;M.A.Mossler and T.A.Bewick (1992),
Allelopathic potential of Celery residues on Lettuce. Journal of

the American society for Horticultural Science.117 (2):308-312,

Vasilakoglon, I., K. Dhima and I. Elefiherchorinos (2005). Allclopathic potential

of Bermudagruss and and Johnsongruss. Agronomy Journal. 97: 303- 313.

Warnock , D.F,W.D. Hutchison , C. B. S. Tong and DWW, Davis (2001)
Evaluating Maize for Alleloche micals That Affect Europeam Corn
Borer { Lepidoptera : Crambidae ) larval development , Crop Seience

]

41:1961-1771,

Yun K. Wi B.S Kil(1992)Assessment of allelopathic potential in drtemisia
princes varorientalis residues. Journal of Chemical Ecology.

18(11)1933-1940.



51

Zackrisson, 0. and M.C Nilsson (1992).Allelopathic effects by Empetum
hermaphrodidum on seed germination of two boreal tree SPECILS.

Canadian Journal of forest research.22 (9):1319-1319.



Ay ) Al

Qb Aueadall 45591 ale (1994) 5 50 2anag e e (g s gaad

71 380 iy @Gy ca<h ps 340



Appendix

83

Table (1). Effect of Haplophtyllum tuberculatum Methanol and

Dist. water extracts on germination percentage (%) of some

Weeds seeds,

Tested Weeds Control Glyophosate | Methanol D. Water
D. water (%). (%). extract (%6). | extract (%).

Hordeum 68.0(x 2.73) 3.0 2.74) 0.0{£0.0) 1{£2.2.9)

viilgere

Cyndon 63.0(+ 8.37) 0.0(£0.0) 0.0(£0.0) 0.0(x0.0

dactyion

Lycopersicon 44 0(= 11.99) 0.0(x0.0) (L0(£0.0) 0.0¢(=0.0}

esculentum

Cucumis sativus | 87.0(£ 6.71) 0.0(z0.0) (0.0(x0.0) 0.0(£0.0}

Qcimum basifium | 7| O(% 10.84) 12.0{x 5.7) 0.0(:x0.0) 0.0(£0.0)

Beta vulgaris 31.0(£ 5.48) 9.0(£2.24) 0.0{(x0.0) 1.0(£2.24)

Paucus caroi@ | 74062 5.48) | 0.000) | 0.0(20.0) | 0.0(0.0)
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T'able {2) Effect of Nower, root and leal extracts ol Haploplyllum tubercnfatum Water extracts on

germination percentage{%) of some crops and weeds

extriacts

| Weed

Cyndon

Cuctimis

Ho E.n..z..:

Flower extract

C yudon

| treatments vuleare dectvion sarivis varderare dactylon NHvasS vilgare
Control 0.0:0.0) | 0.0c0.0) | 00000 | 0ot | 0000 | 00@emy | 0.0@&00) | 0.0(z0.0) 0.0(0.0)
.:m_wﬁﬂramuﬂﬁ
_ _m.ﬂ::: 60(+2.0) | 86.67(£0.58) | 61.67(20.58) | 51.67(20.0) | 98.33(20.58) | 71.67(£2.08) | 46.67(24.26) | 91.67(20.58) | 68.66(+1.52)
Water
| Extracts conc p 67(20.58) | 70.0(x1.53) | 8.33(£1.15
.. 8.33(20.58) | 55.0(x1.0) | 10.0(x2.65) | 11.670.58) | 76.672.3) | 21.67(£1.53) | 1.67(20.58) | 70.0(21.53) | 8.33(21.15)
(12.5mg/ml)
Extracts conc 1.3 5
0.00£0.0) | 45.0(2.0) | 833(x2.03) | 1.67(20.58) | GR.33EL53) | 0.0R0.0) | 0.0@0.0) | 58.0(2.5) [ 3.33x1.15)
{(25mg/ml)
! Extracts conc 0.0(£0.0) 0.0{:0.0) 1,0(0.0) 0.0{+0.0) | 68.33(£1.53) | 0.0(x0.0} 0.0(0.0% 15.0(£3.6} 0.0{+0.0)
(S0mg/ml)
Estracts conC | 4 6000) | 0.0@0.0) | 0.020.0) | 0.06:0.0) |68.3320.58) | 0.060.0) | 0.020.0) | 0.020.0) | o.0x00)
(100mg/mI)
Extracts conc
0.0(+0.0 0,0(+0.0 0.0¢0,0 0.0(:0.0y | 43.33(£1.58) | 0.020.0) | 0.00.0) | 0.0:0.0) | 0.0(20.0)




Table (3).
Daca file: _FLT

Title: effect of fiower, root and leai extracts on
growth percertage

Funcrion: FACTOR

Experiment Model Number 2:
Completely Randomized Design for Factor A, Factor

B
iz a Split Plot
Data case no. 1 fto 63,
Factorial ANOVA for the f[actors:
Peplication (Var 1: rep) with wvalues from 1 to 3
Factor A {(Var 2: extract) wich values from 1 to 3
Factor B {Var 2: treatment) with values from 1 to
7

Variable 5: Cucumis

Grand Mean = 40,238 Grand Sum = 2535.000 Total
Count = &3

ANALY SIS o F VARIANCE TARBLE

K Degrees of  Sum of Mean
F
Value Source Freedom Squares Square
Value Prob

2 Factor A 2 13402 . 381 6701.1%1
145 . 5776 0.0000

-3 Error & 276.1580 46,032

| Factor B & 58171.429 9695 238
97.662% 0.0000

& AG 12 9197.61% 766 .468
7.7209 0.0000

=7 Error i 3573 .80¢% 99 272
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Coefficient of Variation: 24.76%

s_ for means group 2: 1.4805 Number of
Ohaervationg: 21

¥

s for means group 4: 3.3212 Number of
Observations: 9

Y

g  for means group 6&: 5.752% Number of
Observations: 3

¥

Yariable 4: Hordeum

Grand Mean = 12.2302 Grand Sum = 775.000 Total Count

- (3
ANALY SIE o F VARI ANCE TABL

E

K Degrees of Sum of Mean
F
Value Scurce Freedom Squares Sguare
Yalue Prob

2 Factor A 2 896,032 48.016
1.3750 0.3224

-3 rror & 209.524 34.921

4 Factor B 6 33012.4%94 5502.249
171.14811 0.0000

[ AB 12 415.07% 34.590
1.0%61 0.40%5

-7 Error 36 1157.143 32.143
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Coefficient of Variatilcon: 46.059%

g_ for means group 2: 1.2895 Number of
Cheervaticns: 21

¥

s_ for means group 4: 1.8858 Number of
Obhservaticns: %

¥

g for means group 6: 3.2733 Number of
Ohaervations: 3

¥
====-=======z=:::=====Ill':==="_-‘=====:::===============::::=====

Variable 6: Cyndon

Grand M=an = B.&51 Grand Sum = 545,000 Total Count
= 3

ANALYSIS OF VARIANCE TABLE

K Degrees of Sum of Mearn
F
Value Source Freedom sgquares Square
Value Prob

2 Facror A 2 58.413 49,206
5.3913 0.0457

-3 Error 6 54.762 5.127

4 Factor B ] 20826.985 3471.164
280 .6631 g.0000

& AB 12 334.921 27.910
2.2587 0.02%6

-7 Error 36 445 238 12.368



Cocfficient of Variaticon:

g_ for means graup 2:

Ohgservations:
¥

s for means group 4:

Chaervaticns:
¥

s for means group &:

Chasaervations :
¥

21

9

3

40.65%

0.6593

1.1723

2.0304

HNumber of

Number of

Number of

88
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Table ( 4). The effect of Haplophylium wberculanos Extracts
Fractionated by different solvents from ethanol extracts on germination
percentage (%) of Cyndon dactyion .

Treatment Extracts concentration mg."ml Hnrn]jnatiun percentage 4z
_ 0.3 0.0{=0.0}
2 n.2 0.0{=0.0}
o 0.5 €.0{+5.0}
o 0.1 0.0{=0.0)
g 0.05 0.0(£0.0)
~ 0. 6.67(x0.58))

0.3 0.0{£0.0)
5 0.2 0.0(0.0)
E 0.15 0.0{=0.0)
- 0.1 0.0(=0.0)
k= 0.05 0.0{=0.0)
2 0.01 5.0(x0.0)
S
£ 0.3 0.0{£0.0)
£ 0.2 0.00.0)
= G.15 0.0{+0.0}
= 0.1 0.0{z0.0)
= 0.05 0.0{=0.0)
z- 0.01 0.0(=0.0)
— 0.3 0.0{£0.0)
= 0.2 0.0{0.0)
E 0.15 L.67(£.0.58)
i 1 3,33{x0.58)
= 0.05 33.33{(+1.53)
= 0.01 50.0{=1.7)
v
_g 1 ml75 m] D.owater 0.0(=0.0)
c!
;
z
k> Sterile . water 53.33(22.08)
=
:




Table (5). The effect of Haplophythanr tuberculatim Extracts
Fractionated by different solvents from ethanol extracls on germination
_percentage (%) of Hordeum vulgare.

Treatment grmination percentage %
Extract concentration & P 8t 7
j 0.3 0.0(20.0)
g 0.2 1.68(20.58)
= 0.15 1.68(20.58)
= 0.1 : 3.38(20.38)
3 0.05 6.68(21.53)
< 0.01 18.33(x3.0)
0.3 0.0(0.0)
5 0.2 0.0(.0.0)
= 0.15 0.0(0.0}
= 0.1 0.0{£0.0)
B .05 0.0{x0.0}
2 0.01 3.33(£0.58)
o
= 0.3 0.0{0.0)
g 0.2 0.0{=0.0)
& 0.15 0.0(0.0)
= 0.1 0.0(x0.0)
< 0.05 0.0{£0.0)
z 0.01 1.68(£0,58)
&
_ 0.3 0.0{0.0)
= 0.2 1.33(20.38)
= 0.15 10.0(2.8.58)
= 0.1 18.0(6.0}
= 0.05 16.68(=2.5)
= 0.01 13.33{21.53)
=
£
é 1 mli75 ml 1. water 0.0{=0.0}
-
;
%
e Sterile 1% water 41.68(=1.15)
f‘:
3




Table (6 ). The effect of Heplophvilum mberculatm Extracts
Fractionated by different solvents from ethanol extracts on gemmination
percentage (%) of Cucumis Sativus,

o

Treatmenl Extract concentration germination percentage %
0.3 0,0{0.0)
g 0.2 30.0(x2,0)
= 0.15 46.68(£3.79)
= 0.1 58.33(x1.53)
5 0.03 78.33(x3.79)
ks 0.01 8§3,33(x1.15)
0.3 0.0(=0.0)
3 0.2 0.0(+0.0}
k- 0.15 0.0(x0.0)
s 0.1 0.0{(x0.0)
E 0,08 0.0{0.0)
£ 0.01 53.33(=4.7)
5
e 0.3 0.0{x0.0)
= 0.2 0.0(0.0)
o 0.15 0.0(£0.0)
£ 0.1 0.0(0.0)
T 0.05 0.0(£0.0}
T 0.01 33.33(£2.5)
— 0.3 0.0{z0.0
2 0.2 0,0{£0.0)
] 0.15 60.0{.2.6)
o 0.1 78.33(x1.5)
S 0.03 95.0(x1.0)
= 0.01 R6.68(x1.53)

Codool gly ephuosats

1 ml75 ml ). water

0.0(x0.0)

C ool T Wator

Sterite B), water

91.67(£0.58)




Table (7).

Varlabed: Hordeum vulgare

ANALYSIS OF VARIANCE TABLE

Degrees

K Sum of \fan F
Value Source of Squares Mean Square | . Prod
freedom
. . - - 02451
? Factor A 3 73340972 4705.194 S 0.0000
30| Error 12 611.111 | 30.926
4 | Factor A 5 399306 | 79.861 5.0143 | 0.0007
6 AB 25 F99.2306 31572 2.0076 00134
-7 Emmor &0 055,556 15926
Toual 107 | 26300.230
Coefficicnt of Yanation: 41.634%
Table (8).
Vanabed: Cretimis Saiivies
ANALYSIS OF VARIANCE TABLLE
- Deqrees .
.h Source of Sum of Mean F Valu= Prod
Value Squares Square
freedom
2 Factor A 5 1 ’559'53 23505.926 | 2367030 | 0.0000
-3 Error 12 1191.667 99 306 0.0000
4 Factor A 5 4443145 4443.1458 05,4945 0.000G0
b AB 25 1195.7904 | 11958704 25,7632
7 | FError &0 46,528 | &4 |
I Toual i07 | |

Coefficient of Varialion: 19.59%




Table (9).

Vanabeé: Cyndon dactyion

ANALYSIS OF VARIANCE TABLE

. Dzqrees
,I\ Sotrce gf Sumn of M-ea? F\alue Prod
Vajue freedor Sguares Square
2 | Facior A 5 | 20436111 | 5087222 743336 | 0.0000
-3 Errar 12 | 1305.556 103.796 |
4 Factor A 5 | 1630.556 326111 62.8929 | 0.0000
6 AR 25 | 53516.667 220.657 42,5571 | 0.0000
-7 Ecror 60 | 31L.111 S.183 !
| Total 107 | |

Coefficient of Vanation:19.52%
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Table (10 ). The effect of Haplophythun tubercilatun Exiracts
Fractionated by different solvents from ethanol extracis on root fengih of

Hordeum vulgare

Treatment | Exiract eoncentration mgfml

Root length (em)

Canrel IF Waler

_ 0.3 0.0(x0.0)
3 0.2 0.0(0.0)
= 0.15 0.0 {z0.0)
= 0.1 0.5(20.0)
= 0.05 3.1 (£2.0)
g 0.01 4.48(+1,93)
0.3 0.0(£0.0)
£ 0.2 0.0(x0.0)
E 0.15 0.0{£0.0}
- 0.1 0.0(£0.0}
B 0.05 0.0(x0.0)
£ 0.01 0.45(:0.07)
=
.E 1.3 0.0(£0.09
S 0.2 0.0(x0.0)
z 0.15 0.8(20.0
b 0.1 0.0(£0.0)
Z 0.03 0.0(0.0)
. 0.01 0.0{=0.0)
E
- 0.3 0.0(+0.0)
= 0.2 0.50 (£0.23)
E 0.15 0.6.0 {+0.17}
= 0.1 0.95(x0.20)
= 0.03 1.6(x0.28)
= 0.01 2.43(£1.07)
%
'§< 1 mlf75 ml Iy water 0.00=0,0)
B
:
Sterile D, water 31{=1L3)




Table (11).

The effect of Haplophylium tuberculatint Extracts
Fractionated by different solvents from ethanol extracts on
root length of Herdewm vulgare(extracts)

Behwgon-Subjects Faclors

Tes's of Berween-Subjecls Eflects
Dependent Vartable: HORDEUM

93

Source;  Type d; Mean) Sig]
Sumg Sguars
sSquares
Maodel £30.190 28 21. 731 13,353 00
EXTRACT] 530.070 4 132,518 | 81426 L00
REFA 100.120 ) 4,005 2461 L03
Erron  59.510 55 | 1627
Total 715700 | B4 |
a R Scuared = 876 (Adusted R Sguared = 810}
Mulliple Comparisons
Depandent Varizhle: HORDEUM
LSD
hMean Dif.‘er&nca'. Std, Errog Sig) 95% Confldence
{I-1) Intersa
{4 () Lower Bound Upper Bound
EXTRACT; EXTRACT]
D.water water 1.765G * S324 000 1.0096 24317
gxtract
cloroform 26535 361 05 7778 4.5299
hexang -4 EB154E-02 3638 8 - 7863 GR44
watar Dowater -1. 7835 ¢ .332a GO0 24317 -1 0556
exirac:
cloroform beg2 Heaz 243 - 8720 27484
fiexane -1.8118° 3481 oo -2.5113 -1.1122
clorofarm D.water 25538 L3614 R[5 -4,5299 - 7778 |
waler -.Bas2 9282 223 -2.14B4 8720
exiract
hexane 2000 8422 Lo +4 5B82 -8118
hexane B water 4.6352-02 L3835 a0 -5o44 .TEGB
waler 1.8118 - 345, 000 1.1122 25113
extracl
i cloroform 27000 422 D05 BB 4 58862 J

Besed on observed means,
* The mean ¢:Ference is significznt & the .05 level.



Table (12).

The effect of Haplophyilum tiubercularunt Lxtracts

I'ractionated by different solvents from cthanol extracts on
root length of Hordewm vulgare (Conc. Equoes fraction )

Tests of Batween-Subjacts Effacts
Lepandent Variable: HORCDE UM

Sourca Type | Sum of Squares  di hiean Squarel Fi__ Sig,
Model 362.828 1311 11.704 18.159 | .00G
REF 3anza2z2 26 12.701% 19.703 000
FEROEMCE 32,506 & 6,521 19118 000
Error 18,693 29 B45 i
[ Total 381,520 50 i

a R Squared = .951 {Adjusted R Squared = 559}

Mutiple Comparisons
Crependant Variable: HORDELUKM

LSD
i hiean Dufference (I-J) Std. Erron Sigl 95% Confidence Interval ]
() FERQENCE [(J)FERQENCE Lower BoundUpper Bound
t L0 | 1.00 H7ga s 3238 (045 1.«89E2 | 1.3327 |
2.00 14816 [ 3105 [.000 B340 | 21967 |
10.00 21538 * 4536|000 1.58102 28975 |
15.00 25038 " Ad636  |.000 1.75032 32475
20.00 26638 " 3920|000 1.8520 J 4657
1.00 L0 -G7AE * 3246 | 045 -1.3527 -1.4988E-02 |
2.00 A028 3901|049 4 929E-G3 1.6006 |
10,00 14750 " 4336 |00 5882 23818 |
15.00 1.8250" 4336 1.000 8382 27118 |
2000 | 1.9850 * A58 1.000 1.0488 25211 |
.00 00 -1 4B1\6 " 305 1000 23157 - B4EE
.00 - BO28 * I .3907 |.048 -1, G005 -4 8206E-03
10.00 P22 I 4231 123 -.15932 1.59376
15.00 10222 | 4231 |.922 .1568 1.8876
20.00 1.1822 * | 4478 |.013 20ES 2,088
10.00 0D -2,1538 * JI6B3G |.000 -2 BUTS -1.4102
1.00 -1.4730 7 A336  ].002 -2.3518 - 5052
5.00 - 6722 A2 23 -1.6376 83z
15.00 L3500 | 4635 |.456 - 5880 1.2980
20.00 5100 | 4851 ].303 -.4843 1.5043
| 153.00 S +2.50348 ° | 3636 1.000 -3.2473 -1.7602
I 1.00 -1.8250 " | 4336 |.0Q0 -2.7116 - 9282
) i 5.00 -1.0222 ¢ 231 |.022 -1.BAYE . 1908
| | 10,00 [ - 33 4635 | 456 -1.2880 .FS80
20.60 AE00 A861 ). 744 -B8323 1.1543
20.00 0o -2.6638 * 3820 |.000 -3 4657 -1.8626
1.00 -1.5850 ¢ 4577|000 28211 -1.048%
| 5,00 -1.1822 " 4478|013 -2.0931 -, 2664
16,00 - 3100 A861 |.303 -1,5043 4843
15,010 - 1600 ABGE1 [ 744 -1.,9543 | 8343

Based on observed means.
* The mean difference is significant a1 the .05 level,



Table (13).

The eftect of Haplophylliun tuberculatim Extracts
Fractionated by different solvents from cthanol

extracts on root length of Hordeun vulgare(Conc.
Chloreform fraction)

Tesis of Belween-Subiecls Effecls
Desendant Variable: HORDEUN

Source Type | o] Mean, A 5ig )|
Suem c.‘l Squars
Squares
Corrected] 55472 26 2.134 10.536 20
Model
Intercept 237 A06 1 237806 | 1174.349 019
FE ROEN% 13.083 1 13.080 G4 591 075
REF, 42302 25 1.596 837~ 267
Errod 203 1 .203
Tolal 2934R0 1 28 [
Correcled 5567 29
Total |

a2 R Sguared = .598 (~djusted R Squaved = .802)



Table (14).
The effect of Haplophyllum tuberculatinn Extracts
Fractionated by different solvents from ethanol extracts on

root length of Hordenm villgare(Conc. Hexane fraction )

Tasls of Belwesn-Subjects Effecls
Denendent Variahle: HOROEUM

53

7 — ]

Source Type | df Mean A Sig]
Sumao Squarg
Sguares
hodel 613,469 | n 18,7458 10245 000
REF 571411 | 26 21.977 11.379 D00
FERQENC) 4£2.058 5 8412 43552 02
=
Error 108231 1] 1.921
Tolal 719.7¢0 B
8 R Squared = 852 {Adjusled R Squared = .769)
Dependent Yariable; HORDEUM
LSD
tean Difference {I-J)] Std. Error,  Sig| 95% Confidence Interval |
(1) FERQENCE iJ} FEROQENCE Lower BoundUppar Bound
L0 143 -5.9780E-02 * AR26 Ba2 -.BREE J470
500 Bara2 ao0f 057 -3 BTO4E3 1.8002
10,00 2.3584 L5375 000 1.2822 3 4388
15.00 25013 5818 030 1.4853 | 37374
| 20.00 27372 G294 000 1.4757 I 3.8986
{ 1.00 oo 5.979E-02 A6 aa2 - 7470 | .BBEH
S00 | 8570 " 4654 044 2A37E-(2 | 1.8858
10 (i) 24192 " 5499 a0 1.3171 3.8212
15,00 25511 o7l 000 1.5012 F.8010
20.00 27570 B4 L00 1.5142 40797
| 5.00 L0 -.83872 4500 M5 -1.8002 = 870E-03
1.00 - 857G " Ao54 044 -1.88956 -2 4368E-02
1000 14622 ° SEE0 DG AB7D 2.83b6
15060 | 1.6942° 6084 007 4748 2.9135
i 20.00 | 1.8400 * G713 08 A9a0 3.1854
10.00 [0 -2.2584 " 2375 00 -3, 43686 | -1.2822
1.00 -2.4192* 5459 | 1000 -3.5212 -1.317%
5.00 -1.4822* SEBD | M6 -2.6366 - 2878
15.00 2318 B753 733 11214 1,.5853
20.00 3778 1325 608 -1.6801 1,8457
15.00 00 -2.5813 " 5610 000 -3.7174 -1 4653
| 1.00 [ -2.8911 " 5718 000 -3.8010 I -1.5012
! RN | -1.65942 " G024 00ov -2.9133 | -4748
10,00 -2319 L7753 33 -1.5853 | 1.1214
2000 L1458 506 47 -1.3583 I 16300
20.00 K} | -2. 7372 6294 000 -3 9926 | -1.4757
1.00 ] -2.7970 " Ea01 000 -4 0787 | -1.5142
3.00 { -1.8400 " 6713 | .008 -3.1854 | 4845
1000 | 3778 7325 | 608 -1,8457 [ 10501
15.00 i - 14358 106 847 -1 6500 |  1.35B3

Based on observed means.
* The mean difference is significant at the 05 leval.



Table ( 15). The effect of Haplophvition nberadanim Extracts

LY

Fractionated by different solvents from ethanol extracts on root ]enEth of
Cucumis sativis

Treatment Extract concentratinn mg/mi! Root le “Eth(cm
_ 0.3 0.0(£0.0)
= 0.2 1.13(x.48)
f .15 1.6(£0.64)
Ha 0.1 2.5(=1.6)
= 0.05 3.03(x1.4)
k% 0.01] 4.6{(£1.96)

0.2 0.0(z20.0)
E 0.2 0.0(x0.0)
= 0.15 0.0{x0.0)
E 0.1 0.0{£0.0)
-:‘_z 0.05 0.0{z0.0)
é 0.01 1.1{+8.46)
g 0.3 0.0{x0.0)
s 0.2 0.0{x0.0)
i 0.15 0.0{x4.0)
3 0.1 0.0{z0.0)
= 0.45 0.0{x0.0)
= 0.01 LO4{(£0.311
5
= 0.3 0.0{x0.0)
.,E 0.2 0.0{x0.0)
= 0.15 1.07{x0.27)
e 0.1 1.8(£0.65)
e 0.03 4.35(%1.64)
f:% 0.01 5.77(x1.6)
1 ml'73 ml 1, water 0.0(x0.0)

Cerdrol plycphosate

Codrol D Weler

Sierile I, water

5.06(2.0)




Table (16).

The effect of Haplophylium tuberculatum Extracts

100

Fractionated by different solvents from ethanel extracts on
Root length of Cucinis sativus.(extracts)

Tests of Between-Subjects Efiects
Depandent Variable: CUCUMIS

Sourcel  Typel df, Mean F Sig]
Sumo Sguare
Sguares
Model 5577.669 61 91,437 | 23834 000
EXTRACT| 5359.908  § 1071.982 | 279.418 000
REP, 217783 56 | 3.889 1,014 453
Erraf 1588 3010 414 3.8356 [
Total 7165870 475 |
a R Squared = 778 (Adjusled R Squared = . 746)
Lultiple Comparisons
Dependent Variahle: CUCUMIS
L5D
Mean| Sid. Errod Sig] 95% canndencei
Difference {1-JY Interva
(1Y EXTRACT{J) EXTRACT] Lower Bound Upper Bound
D water waler extracf  1.5478 " A0 00 B5E0 2.1378
cloroformy  3.9660 ¢ 4355 000 3.1098 4.8220
ethylacetat 4.0291 * 5114 000 3.0237 5.0344
hexane 21333 ° .3020 000 1.5397 2.726%
water extract Dwaten -1.5479" L3001 0G0 -2 1378 -.9580
cloroformd 24180 ° 3744 000 1.6820 3.1540
ethylaceta 24812 ° L4606 000 1.5758 3.3855
nexang 5854 ° L2043 004 .1838 G870
clorofarm O walern -39660° 4355 000 -4 §2240 -3.1049%
i water extract  -2.4180 " a744 000 -3.1540 -1,6820
| ethvlacetad B.312E-02 5583 910 -1,0344 1.1605 i
hexane! -1.8328° 3759 REl]H] -2.8716 -1.0937 |
ethylacetat Cowatey] -4.0201* 5114 000 -5.0344 -3.0237 I
waler extrac] -2.4812° A606 000 -3 3BES -1.8758
clorgformm] -6,3125E-02 | 5583 810 -1.1605 1.0344
I hexane -1.8958 ~ A4B1i8 000 -2.8035 - 9880
fiexane D.water, -2.1333° 3020 000 -2.72548 -1.5397
waler extract - 5854 7 I 2043 | .04 -, 9870 - 1838
clorofors 1.8326 3758 | 009 1.0937 2.5718
I ethylacetat  1.8958 2618 | .000 9880 2.8033

Based on cbserved means.

" The mean difference is significant al the 05 level,




Table (1

7).

The effect of Haplophyllum tuberculatim Extracts
Fractionated by different solvents from ethanol extracts on

Root length of Cucuntis sativus, (Conc. Equoes fraction )
Teats of Bstyveen-Sublecis Effects
Depandent Variable: CUCUNMIS

10

Source Type k d¥ hean F, Sig.
Sum o!l Squars
Squares
Model 4521307 B0 75355  34.954 000
FERGEN% 4393.273.{‘ 5 B878.855 ADB. 148 .nuol
REP, 123.03+ 55 2.237 1.038 AT
Errodd  396.563 184 2155 ]
Tola] 4517870 244 [ |
& R Squared = .219 {Adjusied R Squared = .BS3}
Multiple Comgparisons
Dependent Variable: CUCUMIS
LSD
Mean Difference {1-Ji Std. Error, Sigl 55% Confidence
Interval
(1{J} FERQENCE Lower Bourct  Upper Bound
FERCENC
1=
00 | 1.00 -5082 * 2840 |.035 -1.2585 - 1380 i
.00 J155¢ 2787 [0 1657 1.265%
10.06 32542° 2916 | 00D 2.6788 38285
15,00 39956 ° 3203|000 33637 4.5274 |
1.00 0 BO82 * 2840 [.015 1380 1.2525 |
5.0 j.4137° 2827 1000 L8559 18718 |
10.00 3.89524 " 2955|000 33645 4.5354 |
| 12.00 & 6338 " 3238 |.00G & 0550 5.3226 |
5.00 H) - 7155 " 287 .01 -1.2654 -.15857
1.00 -1.4137 2827 | 000 -1.8715 - BESD
10.00 } 25387 - 2504 |.000 1.8657 333117
15.00 32800 3192 |.000 2.6503 | 35008
1008 A0 -3.2542 " 2516 |.OG0D -3.8285 -2 6788 i
1.00 -3.89524 * 2855 1000 -4 5354 -3.3853 f
.00 -2 5387 " 2eq4 000 -3 1117 -1.56857 I
15,00 J414 3308|026 8.926E-02 13935 |
15,00 0 -3.9956 ° 203 000 -4 G274 -3.3537 |
1,00 -4 5934 * 3238 [.000 -5,3326 -4.0550 |
5.00 -3.2800 " 5182 1.000 -3.8083 | -2.8503 i
15,00 - 7414 " 3305 |.026 -1.3935 -3 OZRAE-02

Based on ohsened means.
* The mezn difference is significan! at the .05 level,



Table (18).

The cffect of Haplophyllum tuberculatinm Extracts
Fractionated by different solvents from ethanol
extracts on Root length of Cucimis sativies. (Cong,

Chloroform fraction)

Tesls of Belween-Subjects Effects
Dependent ¥ariable: CUCUMIS

Source  Type ! df Mean F Sig]
Sum l:hl Square
Squaras
Corrected 474,638 4] & 630 35924 000
todal
Intercepy 11234009 1 1132008 | 515577 000G
FEHOEN% 318194 1 21B.1584 | 144 667 GO0
REF: 156.443 54 | 2897 1.317 206
Errorl 68,184 chH 2.199
Tatal 1676 830 a7
Correcled 542 821 2d
Tota

a R Squared = 874 (Aciusted R Squared = 652}

1402



Table (19).
The effect of Haplophyllum tuberculatinm EXtracts
Fractionated by different solvents from ethanol extracts on

Root length of Cucumis sutivas. (Conc. Hexane fraction )

Tests of Between-Subiects Effecls
Dependent Variable: CUCUMIS

Source | Type | Sum of Squares| df Mean Square Fi Sig!
Maodel S784.777 62 o2 .380 27.472 000
REP 5258.356 57 G2 2352 27257 000
FERQENCE S06.421 3 101.284 25.828 000
Errar 1401.193 14 3,385
iTolal 7165970 (ATl
a R Bquared = 804 {Ad,usted R Sguared = 7735)
Muti:ple Compariscns
Dependant Variable: CUCLUMIS
LSD
Mean Difference [[-JY Std. Erron Sig| 95% Confidenca nterval
{1y {J) Lower Bound) Upper Bound
FERQEMCIFERQENG
= E
00 1.00 1.2658 ° 28932 1.000 6873 18344 |
5.00 1.3287 3067 1000 .J258 1.5315
10.00 2.9618 * 4206 {.000 2.3315 3.5921
1500 | 37481 " .3408 1.000 3.0783 44180
20.00 30541 4804 1.000 10498 4 8384
5.00 L -1.2658 * 2852 |.000 -1.8344 - 6873
200 | 6.288E-02 2338 L. 788 - 887 I S223
1000 1 1.6960 ° 2518 1000 1.2010 2.190%
1500 | 24833 2170 (008 1.5379 30257
20.00 2.7283° 4374 (.00 1.8684 35881
5.00 00 -1.3287 " 3087 |.0G0 -1.8316 -.7258
1.00 -6.2883E-02 2338 [.788 -5225 S957
10.00 563317 27T 100G 1.08580 21671
$5.00 24195 " 2852 1.000 1.83%2 289557
20.00 26654 4482 000 1.7824 3.5484
10.00 o0 -2.9618 " 3206 1.000 -3.5021 -2.3315 |
1.00 -1.6960 " 258 1.000 -2 1509 -1.2010
500 -16331° 2717 1.000 -2.1671 -1.0%95
15.00 7863 A096 .01 AT77 1.3550
20.00 | 1.0323 " A558 025 . 1304 1.53:2
1500 00 -3.7481 " a408 |0 -4, 4180 -3.0¥83
1.00 -2.4823 " 2770 1.0041 -3.0267 -1.8375
5.00 -2.4194 2852 | .0a0 -2.9987 -1.8393
10.00 - 7863 " 3056|011 -1.38580 -ATFY
20.00 2460 4731 [693 -840 1.1758
20.00 .00 -3.5941° 4304 |.000 -4.9384 -3.0<388
1.00 -2.7283° A3r4 [ D00 -3 5AR1 -1.5884
5.00 -2 6654 * 4482 1.000) -3.5484 | -1.7824
16.00 | -1.0323° 4588 |.0251 -1.8342 I -130= i
15.00 | -.2460 | 4721 |.603] -1.175% | L8 |

Based on observed means.
T The mean dffzrence is signiicant ai the .05 level
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Table (20 ). The effect of Haplophyifum tuberculation Extracts
Fractionated by different solvents from ethanol extracts on root length of
Cyndon dactylon

Treatment Extract concentration mgfml Root length{cm)
- 0.3 0.0(0.0)
2 0.2 0.0{£0.0)
Z 0.15 0.0(£0.0)
5 0.1 0.0{20.0)
& 0.05 0.0{z0.0)
= 0.01 0.53(£0.05)

0.3 0.0(20.0)
g 0.2 0.0(x0.0)
X 0.15 0.0(z0.0)
= 0.1 0.0(£0.0)
5 0.05 0.0(20.0)
= 0.01 0.0 (20.0)
s 0.3 0.0(=0.0)
£ 0.2 0.0{£0.0)
& 0.15 0.0(£0.0)
3 0.1 0.0(x0.0)
£ 0.03 0.0(=0.0)
= 0.0 0.0(=0.0)
= 0.3 0.0{z0.0)
=2 0.2 0.0(20.9)
= (.15 0.0(z0.0)
= 0.1 0.65(20.2)
= 0.03 1.37(£0.85}
= 0.01 1.37(20.78)

Cexire] rlyephenite

1 mi75 ml Iy, water

0.0(0.0)

Cemrol T Waler

Sterile 130 water

1.45(21.17 )




Table (21).

The effect of Haplophyllum ruberculatum Extracts
Fractionated by different solvents from ethanol extracis on
root length of Cynden dactylon.( extracts)

Tesls of Between-Subjacls Effecis
Denendent Variable: CYNDON

Saurce Type | di Maan f Sig
sum ':I|'I Square ]
Squares
| Modet 203.261 39 5212 8 240 000
IEXTRACT) 159.954 5 31.591 50.577 000
REP 43307 34 1.274 2.014 010
Errorl 34,7893 23 B33
Total 238.050 94 |

a2 R Sguared = 854 (Adjusied R Squared = .750)

The effect of Haplophyllum tuberculatim Extracts
Fractionated by different solvents from ethanol extracts on
root length of Cyadon dactylon, {(Conc, Equoes fraction )

Tasls of Betwean-Subjects Effects
Cependant Variable: CYNDOMN

Sourcel  Type H ds Meaan F Sig]
Sum l.‘.‘|l Sguare
Sguaras
wlodel 203 229 37 5453 7763 000
FERGQENC 1B2.275 5 32.455 45872 000
[=
| REPR, 40.854 32 1.280 | 1.80% 031
Error, 33.861 1B 708
Tola} 237.190 B3

a R Squared = B57 (Adjusiad R Squared = .728)



Table (22).

+ The effect of Haplophyltim tubercntatig Extracts
Fractionated by different solvents from ethanol
éxtracts on root length of Cyndon dactylon(Cone.

Chloroform fraction)

Tests of Belween-Subjects Effacts

Dependent Varigble: CYNDON

Sourcg  Type | o Mearn A Sig,
Sum o Squarg
Squares|
Corrected 46,375 33 1,405
hlode|
Intercept §¥.765 1 B7.765
FERQEN% 2083 1 2.053
RER 44 302 az 1.385
Errod 000 Q
_ Totat 114.140 34 ] ]
Correcte:i 45,375 33
Tota

a R Sguared = 1.000 (Adjusted R Squaied =)

The effect of Haplophyllum tuberculatum Extracts

106

Fractionated by different solvents from ethanol extracts on

root length of Cyndon ductylon(Conc. Hexane fraction )

Tesls of Between-Subjects Effacts

Dependent Varlable: CYNDON

Sourcel Type # f Mean F‘ Sig.]
Sum o Square
Squarag
Modall 114,950 37 3.108 | 621,568 002
FERDENE[ ¥0.672 5 14,134 | 2026.841 020
REP, 44318 32 1.385 | 275.60% 004
| Erord1.000E-02 2 2.000E-03
l___Totaf 115.000 39 !

2 R Squared = 1.000 (Adjusied R Squared = .598)



Table ( 23 ). The effect of Haplophyllum niberculatium Extracts
Fractionated by different solvenis from cthanol extracts on wet weight of

Hordeum vulgare

107

Comrol slyophesuie

Treatment Extract concentration mg/m! wet weighi(g)
0.3 0.0{20.0)
E 0.2 0.0(£0.0)
= 0.13 0.0066 {20.012)
= 0.1 0.0066(+0.006)
= 0.03 0.018 (0.017)
< 0.61 0043, (£0.003)
0.3 0.0(20.0)
= 0.2 0.0{£0.0)
i 0.15 0.0{=0.0)
= 0.1 0.0{20.0)
£ 0.05 0.0{0.0)
t 0.01 0,03 (£0.026)
s 0.3 0.0{=0.0)
= 0.2 0.0{%0.0)
= 0.15 0.0{=0.0)
£ 0.1 £.0(0.0)
S 0.03 0.0{£0.0}
. 0.01 0.0{0.0)
= 0.3 0.0{z0.0)
= 0.2 0.016(+0.003)
= .15 0.027(0.0028)
- 0.1 0.037(20.0028)
= 0.05 0.044{£0.04)
= 0.01 0,084 (£0.083)
1 ml'75 ml D. walter 0.0{=0.0}

Comdrol I Wl

Sterile D. water

0.052 (20.002)
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Table (24 ). The effect of Haplophyltum tuberculatum Extracts
Fractionated by different solvents from ethanol extracts on wet weight

Cucumis sathus

Treatment Extract concentration wet weight(g)
_ 0.3 0(0)
E 0.2 0.033(0.003)
z 0.15 0.034{£0.003)
= 0.1 0.042{x0.0024)
E 0.03 0.043(x0.006)
< 0.01 0.039(x0.006)
0.3 0(20)
E 0.2 0(0)
g 0.15 0(£0)
i 0.1 0(x0)
£ .03 0(0)
s 0.01 0.060(+0.0028)
=
5 0.3 B(=0)
$ 0.2 0(0)
in 0.15 0({£0)
% 0.1 0{0)
< 0,03 0{£0)
z 0.01 0.067(0.004)
= 0.3 0¢£0)
2 0.2 0{=0)
= 0.13 0.064(20.005)
e 0.1 0.101¢£0.009)
E 0.03 0,125(x0.01)
= 0.01 0.13(x£0.008)
o=
r
‘3 1 mli75 ml D. water 0{x0)
-y
oy
:
Sterile D. water 0.005{£0.0033)

C ool Ir AWeior




Table { 25 ). The effect of Haplophytium wberculaium Extracts

Fractionated by different solvents from ethanol extracts on wet weighi
Cynden dactyvlon
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Treatment Extract concentration wet Wtight(g]
i 0.3 0.0{0.0}
£ 0.2 0.0{x0.0)
¥ 0.13 0.0(=0.0)
i 0.1 0.0(20.0)
= 0.05 0.0(20.0)
_;_J 0.01 0.0023(20.0006)
0.3 0.0(z0.0)
E 0.2 0.0(z0.0)
= 0.15 0.0(20.0)
- 0.1 0.0(x0.0)
s 0.03 0.0(20.0)
7 0.01 0.0018(x0.0003)
=
5 0.3 0.0{x0.0)
g 0.2 0.0{£0.0)
Z .15 0.0(x0.4)
5 C.] 0.0{=0.0)
< 0.05 0.0(0.0)
= .01 0.0{=0.0)
= 0.3 0.0{(=0.0)
£ 0.2 0.0(20.0)
£ 0.15 0.0{=0.0)
o 0.1 0.001(20.001)
S 0,05 0.0033(20.0002)
= 0.01 0.0036{x0.0003)

C entrel £y ophesaie

1 mlf75 ml I}, water

0.0(0.0)

Conxal I Waila

Sterile D, swater

0.6038(=0.00023)
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Tablz {26).

VETOUT
11e1 WETD-Tah_

Functipn: FACTOR

Exp2rizent Modal nuusss 2. ) )
complesely Ramdorizes Czszign Tgr Faotor &, Faofsr =
15 2 split Plot

Czza Case no, 1 to 10%

Fartarial ALowa for ths facuiers:
Rep11cat1an fvar 1; rez} witn values from 1 to 3
Factor A {var 2: gxiract) with values from 1 1o €
Factor B (var 3: tretly with wvalues frow 1 oto E

varighle 4 nosdeus

Crand Maan = Q018 frant Sum 1.934 Tozal Count = 15

AN ALY 5IS g F Y AR I A MNECE TaAELE

K Degreas of g of Mean F
IR soorce Freedan =gquares Sguare YVEILE Pz

2 Facior A 5 0.048 o009 T20.2737 0 0,400
-3 grrar 12 0.001 0.000

3 Factor B 5 . 006 C.0o1 13.832¢ 00005

& A Z3 0. 0Gs Q.00 SRR - N Gl
-7 Erroer £7 0. o0e 0,050

Toral 157 .02

s_ Tor ceans croun 4 LD RNE mumhar of 0Tgsroziioas:n iR
x
g_ far means grooen £ 0, 0023 numbEr oF OhssrvIiion:: i
1 s
' s_ for maars grovn € O.0054 nompar of Onzecvetizazn i
X



variabig o0 cuctumes

crand Hean = 0,037

Grand Sum

3.590

Toral ceun: = 103
111

ANALYS®IE CF VARTITANCE vazlLE
EN Deoress oF gun of AEF 1 F
VaTus cource Fresdan Squzras SouUArE vales Pros
: Fackar & 3 0.1azx EPCI?__E 1ET . 0332 O 000
-3 Error 2 G.0032 G.Qu@ _ )
- Factor B 3 0.02¢ (s S1FLE%E: QL0293
£ F 23 0.0+6 0.002 143.7503 0. 0000
-7 Error EQ 0.001 £.004a
Total 107 0.219 -
cpafficient of varization: 9.B3%
s_ for means ¢roup 2t 6.02331 Luemher of Coszsrvatipns: 1i
v
s_ for means group &t G . 0003 sumber ©f Ghservatioas: 18
X
§_ for means cgrous & 0.05321 Luther of Opssrvaticns: 3
5
==========”‘---======:=====:::========‘“B--Et2=z:=====2=========------n-=====
viriable 6: ¢yndon
Crand vean = (.02 GranZ Scmom 0,100 Tezzd Count = 43
AMALYSTS oF MARIANLE T AEILE
Dazrezs of  5uw of vaan £ .
12 Sgurce Freadonm SIUACES gnuzre valus Fras
2 Factor & > G.0%0 Q. 00% 167 EES0 0. 0000
-3 Error 12 0.000 0.000 i i
2 Fzctar B g o000 0.0040 33,8500 2. 0000
£ A5 23 C.000 G, O ZO.ESFE QL0000
-7 Errar =] G.0a0 O G
Tosal 1oy GO0
Cosfficient of varieticoon: 3L.45%
§_ TOor meEns grown 2 A RS sus=sr ogf Shszsvitionirl Li
$_ Tor- mEans crods 2 PR Nammzo s Gozer.zticosn LR
s_ for m2ans ¢rouwp £ N L LeTRer @F CLIssvEIICNST i
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Table (27 ). The effect of Haplopiyitum tubercuianon Exiracts
Fractionated by different solvents from ethanol extracts on dry weight of
Hordeum vulgare

Treatment Exiract concentration dr}r u.'eighl(g)
_ 0.3 0.0(0.0)
= 0.2 0.0(=0.0)
- 0.15 0,001(£0.0)
= 0.1 £.001(£0.0004)
= 0.05 0.0012(£0.0025)
< 0.01 0.01(£0.0025)
0.3 0.0(+0.0)
5 0.2 0.0(x0.0)
£ 0.15 0.0(£0.0)
= 0.1 0.,0(x0.0)
g 0.05 0.0{=0.0)
= 0.01 0.0033(x0.0029)
E 0.3 0.0(0.0)
= 0.2 0.0(z0.0)
o 0.15 0.0(x0.0)
g 0.1 0.0(£0.0)
< 0.05 0.0{0.0)
= 0.01 0.0{£0.0)
=
= 0.3 0.0(0.0)
= 0.2 0.0037(20.001)
= 0.15 0.0038(0.001)
= 0.1 0.0047(0.0003)
g 0.05 0.605(£0.004)
= 0.01 0.0023(x0.0003)
)
-
'E- i miT5 ml D, water 0.0(20.0)
_@
:
¥
k-
= .
- Sterile I, water 0.015(x0.0026)
:
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Table (28 ). The effect of Haplophytium tuberculattan Extracts
Fractionated by different soivents from ethanol extracts on dry weight of

Cucumis sativus

Treatment Fxtract concentration drv weight(g

- 0.3 0.0{z0.0)

% 0.2 0.02{=0.0006)

E 0.15 0.024(0.003)

5 0.1 0.023(=0,0009)

< 0.03 0.823(0.003)

- (01 0.021{=0.001})

0.3 0.0(=0.0)

B 0.2 0.0{20.0}

j_",: 0.15 0.0(%0.0)

B 0.1 0.0({x0.0)

= 0.05 0.0{(=6.0)

= 0.01 0.021({=0.000%)

5 0.3 0.0{=0.0)

% 6.2 0.0{20.0)

E 0,15 0 0(£0.0)

< 0.1 0.0(x0.0)

z (.05 0.0{=0.0)

= 0.01 {1.022(£0.002}

= 0.3 0.0(=0.0}

= 0.2 0.0(=0.0}

= 0.15 0.021{£0.0009)

e 0.1 0.022(20.0026)

= 0.5 0.022(20.0003)

= 0.01 0.022(0.00063

=

E 1 mU73 mt D, water 0{=0}
Sterile I water 0.015(+0.0023)

Conrel I Wator
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Table ( 29 ). The cffcet of Haplophyifum tuberculatim Extracts

Fractionated by different solvents from ethanol extracts on dry weight of
Cyadon dactylon

Treatment Extract concentration dry ‘Wf_‘igh{{g}
_ 0.3 0.0(zx0.0)
b 0.2 0.0(x0.9)
E 015 0.0{£0.0)
= 0.] ¢.0(zx0.0)
f 0.03 0.0(20.0)
x 0.01 0.0001(£0.0)
0.3 0.0(x0.0)
E 0.2 0.0(z0.0)
'é 15 {.0(x0.9}
s 0.1 0.0(x£0.0)
B 0.05 0.0(20.0)
£ 001 0.00013(+0.00006)
S
E 0.3 0.0(x0.0}
= 0.2 0.0(x0.0)
e 0.15 ¢.0(x0.0)
= 0.1 0.0(x0.0)
= .05 0.0(z=0.0)
z- Q.01 {.0(x0.0)
&
= 0.3 0.0{£0.0}
2 0.2 0.0(x0.0)
E 0.15 0.0(z0.0)
oy 0.1 0.000067(x0.000058)
= 0.03 0.00066(0.0001)
E_— 0.01 0.00045(=0.00015)
£
% 1 mli75 ml D, water 0.0{x0.0)
£
3
I
H
=
A 5. D.water 0.00050{+0.0001)
:
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Table (30).

5 Cegraes oF U ooV “ean F
ELE SIurce Fregdoz Souares sSguar Vaios Froc
2 Factor & 0,003 0.001 B3.8132 &gl
-3 Error 1 0,000 0.000 .
= Fzctor B .40 0.000 FLoa53f G 0o
£ AE 2 Q.00 Q.000 SLEFED DL 00a0
-7 Ercor £ 0. Gk 0.000
Total 107 C.00s
ceeffigient of variatios: 37,614
s_ fer means grous 2@ 0. Gony Numsers of Coservetieas: L3
v
5_ for mgans grouz 4 GO0 NunZEr oy Qhsarvetigns: it
-
' 5_ YOI MRENS §Uovs 6 om0l rusher of Obssrvzzicas:r 3
:====_—'=-=-_-r=-'-------!=====R==_|-===::::=======_—.==---'---.-.====‘_—=====5:=======:=::
Lerigiie 30 ocuIuTis
Grand Mean W= QIO Grang fum o= 10230 Teopal Leunt e 183



ORAYANKD

ANALYSTIS o F VARTAKCE TAEBELE

K Degrees of  sum of Mean F
ttua Source Freedom Sguares Square valus
2 Factor A 5 0.006 0.001 70,4175
-3 Error 12 0.000 G000
4 Factor B 5 0.002 0.000 251.1329
6 AR 25 0.003 0.000 g0.7851
7 Error G0 0.000 0,000
Total 107 0.012
Coefficient of variation: 13.51%
s.. for means group 2: 0. 0006 Number of observations:
Y
s_ for means group 4; 0.0003 Nunber of CQbservations:
¥
s_ for means group G: G.8003 Number of Gbservaticns:
¥
======Z====:--!--=I==z:z=====..—_=::::=====:n---:-:::n;n:=========::==
variabie 6 cyndon
Grand vean = 0.000 Grand Sum = 6.012  To:al Couns = 103
ANALYSIS OF WARIANCE TAELE
. Cegreses of sum of Mean F
lue source Freedom Sguares square valys
:  factor A 5 0.000 0.000  14.387%
3 Error 12 0.009 3. 000 _
4 Factar B 5 £.000 0.000 13 Si?g
& A 23 0.000 £0.000 B.85EL
7 Error cf .00 {.000
Total 107 0. 000
Coetiicient of variation: €3.03%
s_ for peaans group 2: 0. 0200 Numher of O2servitions:

)
’
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st. water extracts on Cynden dactylonPlate(10) Effect of
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Plate(L 1) The effect of Haplophyilum tuberculatum root extracts on
Cucumis sativus ‘



Plate(12)The cffect of Haplophyllum tuberculatum flower
Extracts on '
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Plate(14)The effect of Haplophylium tuberculutim root Lxtracts
onllordeum vulpare
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