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ABSTRACT

Allelopathy is an important aspect in plant interactions. It is the inhibitory or stimulatory
effect of one plant species on another plant species by releasing certain chemicals. The
research work was planned to check the allelopathic potential of Parthenium
hysterophorus, Cannabis sativa, Euphorbia helioscopa, Lantana camara and Xanthium
strumarium in the growth and activity of lettuce. Lettuce was used as a test plant due to its
various properties including easy handling and growth conditions Different methods
including sandwich method, Aqueous extract method and soil mcorporation methods were
used to assess the allelopathic potential of different plant species against the lettuce.
Maximum activity was reported with cannabis sativa by using sandwich method. The
allelopathic activity was concentration dependant. Maximum activity was recorded with
higher concentrations of Parthenium hysterophorus and cannabis sativa. The main aim of
the present study of plants is to conduct research that can be used allelopathic plants as high
value crops for farmers. This is a preliminary research using various screening methods to
found plants with allelopathic potential. Once the bioactivity of the plant is established, it

could be viable economic opportunities for the farmers to apply it as bio herb.



€/

CHAPTER NO 1 INTRODUCTION

Chapter No. 1

INTRODUCTION

Allelopathy is the chemicai imhibition or stimulation of microorganism or plant on other
plants by releasing chemical compeunds into the surroundings. This phenomenon maintains

to natural ecosystems. It is characterized by the plants

balance of different plant commumniric
genetic during its growth and well known production of secondary metabolites. The
concentration of compounds effects the inhibitory and stimulatory effects (Bhowmik, 2003).
Allelopathy is well considered natural tool for biological weed control (Cheema and Khaliq,
2000). Allelochemicals develops many new tools which combat the evolution of resistance of
herbicide in weeds (Anjum and Bajwa, 2005). Research on allelopathy was initiated in
Pakistan in early seventies (Akhtar et al., 2014). The allelopathic extent of inhibition on
seedling growth and crops’ germination differs from species of weed to weed (Mehmood et

al,, 2014).

All around the world Plant breeders are devoting their resources and time for breeding
to get better yield, resistance and adaptation against different diseases and pests. In fact,
research prefers historical cultivars with better ability of weed suppression than modern
cultivars (Lemerle ef al, 2001; Vandeleur and Gill, 2004; Wicks et al., 2004; Wolfe ef al.,
2008). 1t has been estimated that 581-650 plant species 12% of the flora) are endangered or
threatened but also been suggested that this number would increase (Nasir, 1991). The plants’
over-exploitation, habitat destruction, foundation/initiation of species of alien and pollution are

the key causes for this danger.
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CHAPTER NO 1 INTRODUCTION

Lettuce (Lactuca sativa) is a herbaceous plant of family Asteraceae, main and most
various of flowering plant family. Main weeds that interferes with lettuce includes common
purslane (Portula caoleracea), barnyard grass (Echinochloa colonum), smooth pigweed
(Amaranthus hybridus), common lambsquaters (Chenopodium album) and shepherd’s purse
(Capsella bursa-pastoris) (Samtos et al., 2003; Haar and Fennimore, 2003; Fennimore and
Umeda, 2003).

Parthenium has some allelopathic chemicals which are water soluble such as parthenin
and a lactone of pseudo guanoiide nature in different parts of the weed. The allelopathic nature
of Parthenium shown by many researchers (Kohli et al., 2006 ; Singh et al., 2003 ). Parthenin,
a sesquiterpene lactone, is the active secondary metabolite of Parthenium (Hernéndez et al.,
2011). Parthenium in higher concentration is also harmful for humans and animals health

(Evans, 1997).

Cannabis sativa also contain the well-known include thujone menthol, terpenoids
cannabinoids, and camphor (Ameh et al., 2010). Bonner (1950), developed and reinforced the
thought of allelopathy Evenari (1961) Among the worst weeds Lantana camara is considered
as one of the worst specie of the world (Ranalli, 1999). Evaluation of allelopathic activity of
Parthenium hysterophorusl., Lantana camara, Xanthium strumarium, Cannabis sativa | and
Euphorbia helioscopa on lettuce (Lactuca sativa L.) germination and growth that could be

further used in agroecosystem, is the key aim of the study which has been going on.
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CHAPTER NO 1 INTRODUCTION

Objectives of Study

* To analyze the allopathic potential of different weeds on germination and growth of
lettuce
* To evaluate various screening methods to find plants with allelopathic potential

® To screen out bioactivity of the plants and their economic oppertunities for the farmers
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Chapter No. 2

REVIEW OF LITERATURE

Aqueous extracts of Xanthium strumarium reduced early growth, germination, and
Lactuca sativa’s dry weight, Pennisetum americanum and Brassica compestris. Parthenium
hysterophours is either well kmown Allelopathic plant. Residues and extracts of these plants
significantly reduced the weigin of root and shoot dry and germination of various piants {inam
et al., 1987). Biradar er ai., (2006) described that the high level of N, K and P in Parthenium
compost. Parthenium compest contains at least two times more phosphorus nitrogen,
potassium, and then farm yard manure. High concentration of macro and micro nutrients in
composted Parthenium may increase crop production (Kishor ef al., 2010).

Parthenium’s leaves and flowers aqueous extracts inhibited germination of seeds and
caused complete failure of germination of seeds of teff when the leaf extract concentration of
Parthenium weed was 10% (Tefera, 2002). In India, 90% reduction in forage production and
yield drop of 40% in agricultural crops has been reported due to allelopathic effect of
Parthenium (Singh et al., 2003). In Ethiopia, sorghum grain yield was decreased from 40 to
90% due to both competition effect and allelopathic effect of Parthenium in the field (Tamado
et al., 2002).

The allelopathic actiity of medicinal plants was observed on the growth and
germination of lettuce by Anjum et al. (2010). B. papyrifera and Albezzia lebbeck proved
inhibitory effects on the hypocotyls and radicle growth by using sandwich method, when
lettuce was used as a test plant. Despite, stimulatory effects at Smg leaves concentrations, P.
hysterophours reduced the growth and germination of lettuce. Among various parts screened,

leaves showed more Allelopathic response towards the germination and growth of Phalaris
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CHAPTER NO. 2 LITERATURE REVIEW

minor and Avena fatua (Anjum et al., 2010; Aslam et al., 2014). Higher concentrations of
Digeria muricata significantly affected the germination of other test species (Aziz and
Shaukat, 2014).

Cannabis sativa can fit well to crop rotation to control pests and not related to
conventional food crops (Ranatli, 1999), so evatuation of allelopathic activity Cannabis sativa
L. on lettuce becomes the important ambition of study. Different protocols are used for
allelopathic assays. These assays include Sandwich (Fujii et al., 2003). The aqueous extracts
were tested individually on three sefected weed species. The aqueous extracts of both the leaf
and seed of Leucaena leucocephala inhibit germination and was concentration dependent. Rice
germenination is delayed by aqueous extracts prepared from different plant parts of
Alternanthera species. Alternanthera philoxeroides and A. sessilis inhibited rice germination
by 9-100% and 4-49%, respectively. Rice seed germination was decreased by increasing
concentration of aqueous leaf extracts of both weed species (Mehmood ef al.,, 2014).

To study the allelopathic effects of the aqueous extract of the leaf and seed of Leucaena
leucocephala a laboratory experiment was conducted. The aqueous extracts were individually
tested on three selected species of weed. The allelopathic effects of the leaf and seed extracts
on shoot length, germination, root length and fresh weight of each of the selected weed species
were determined (Ishak et al., 2014).

The negative effects of leaf tissue and extracts of Conocarpus lancifolius in the
germination, the growth traits, biochemical and physiological processes of bean and corn
plants. Corn (monocot) was much more tolerant to the leaf extract than bean (dicot) plant. The
inhibitory effects were correlated with increased concentration of leaf extract. In 10% leaf
extract, there was no seed germination in both crops. Thirty-one compounds were detected in

the leaf extract and most of them were phenolic compounds. The allelopathic effects of the leaf
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CHAPTER NO. 2 ' LITERATURE REVIEW

extract with regards to germination were associated with inhibition by the seeds as well as the
solute potential of extracts (Al Shatti ef al., 2014).

Fuji et al., 2003 stated that 239 medicinal plant species were screened for allelopathic
activity using the Sandwich method and using Lettuce as a test plant. Out of 239 species tested,
223 species caused inhibitory and 17 caused promoted responses to lettuce radicat growth,
respectively. The results presented could be used as an information for further research on the
elucidation of chemicals involved in allelopathy phenomenon in nature. Such information
could help future researchers to isolate new and potent bioactive chemicals from nanmral
products.

For allelopathic effect Lantana camara was screened on (water hyacinth). When 4%
aqueous leachate (w/v) of L. camara were tested, length of water hyacinth was retarded.
Seedlings died after 22 days under the experimental conditions. Different concentrations of
Lantana used, leachate concentrations from 1-4% were highly toxic to Eichhornia crassipes
plants. Young Lantana twigs was more poisonous as compared to the leachate from mature
twigs (Saxena, 2000).

Studies investigate the allelopathic effect of stem, leaf, root, and water extracts of fruits
and infested soil of Euphorbia helioscopia L. on the germination of seeds and seedling growth
of wheat, lentil chickpea were conducted in a completely randomized way with 4 replications.
Water extracts prepared by soaking of stem, root, leaf, and fruit.

Dried parts of plant E. helioscopia in water (1:20 w/v) for a time period of 24 h.
Seedling emergence, seedling vigor index, and total dry weight of chickpea, wheat, and lentil
seedlings were reduced significantly when these crops were grown in soil taken from an E.
helioscopia infested field compared to soil collected from an area free of any vegetation. E.
helioscopia infested soil also significantly decreased the root length of lentil, and wheat and

shoot length of lentil as compared to the control soil. Water extracts of various organs of E.
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helioscopia significantly decreased the seedling growth of test crops and vigor index. Leaf
extract had shown a greater inhibitory effect than the other extracts of plant organs. Water
extracts from the stem, root, leaf, and fruit of E. helioscopia resulted in a reduction in the
germination of seeds (chickpea and lentil only) and germination index but the leaf extract
increased the mean germmimation time n all test crops.

To check the allelopathic effects of Xanthium strumarium it was determined under the
laboratory conditions on Parthemium hysterophorus. Leaf extracts of Xanthium reduced the
length of Parthenium. Germinatien suppressions in P. hysterophorus and reductions in the
root, shoot length and plant dry weights of the weed were higher with 26% X. strumarium leaf

extract treatment (Sinha and Singh, 2004).
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Chapter No. 3

MATERIALS AND METHODS

All the research work was carried out at Applied Biotechnology and Genetic
Engineering lab (ABGE) Department of Biotechnology and Bioinformatics, International

Islamic University Islamabad.

3.1 Materials
3.1.1 Plant Material

Fresh leaves and leaf debris of Parthenium hysterophorus, Lantana camara, Xanthium
strumarium, Cannabis sativa and Euphorbia helioscopia, were collected from various
localities of Wah Cant. The collected material was screened for the allelopathic potential, using
lettuce as a test plants. Dried leaves were subjected to Sandwich method and Aqueous extract
method. Soil incorporation method was used to determine the effect of leaf debris on the growth

of test plant in field like conditions.

3.2 Equipment
3.2.1 Glassware
Culture tubes (25 x 150 mm), Petri plates and beakers (Pyrex, Germany), and
conical flasks (100 ml) were used as glassware for the media preparation and socking of seeds
on sandwich and aqueous method.

3.2.2 Machinery

Drying oven (DHG-9053A), Electronic balance (shimadzu), Microwave oven (Orient),

Shaker (HY-4 speed adjusting multipurpose vibrator).
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3.3 Methodology

3.3.1 Sandwich Method
Sandwich method was used to investigate leaching substances from leaves
3.3.2 Agar Media Preparation
Agar powder was used as a growth meida. Thegelling temperature of agar media was
30-31°C. Agar solution (0.75%w/v) was prepared an autoclaved at 121°C forl5 minutes. Three
different concentrations of leaves (5, 10 and 50mg) were placed in multi-dishes (10 o~ area
per each dish) in triplicate (Fujii ef al., 2003).

3.3.3 Surface Sterilization of Seeds

Mature Parthenium hysterophorus, Lantana camara, Xanthium strumarium, Cannabis
sativa and Euphorbia helioscopa, seeds were surface sterilized by 1% sodium hypochlorite

solution used by thorough washing with distal water.
3.3.4 Growth Conditions

Growth conditions including concentration, exposure of seeds to sterilizing agent, pH

of media, temperature of growth room, photoperiod and light intensity were optimized.
3.3.5 Seedling Production

Surf sterilized seeds were placed in multidishes. Agar medium was added to each
treatment, as a result dried plant material was rise up. The agar medium was solidified in each
replication at room temperature. Again 5 ml of agar medium was added to each replication of
treatment and solidified. Five lettuce seeds were placed in each replication of treatment. All
petri plates were sealed and were placed in plastic box having moistened filter paper at the
bottom of each petri plate. Petri plates were covered with aluminum foil and incubated in
complete darkness at room temperature for 72 h. Radicle and hypocotyls elongation of

seedlings was determined and percentage of elongation was calculated.
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3.3.6 Radical elongation and Hypocotyl elongation
Five plants were taken from each treatment. Plants were washed at the end of
experiment and were divided into radical and hypocotyl. A fter that radical and hypocotyl length
of each plant was measured.
3.3.7 Aqueous extract methed
This method was used to determine the solubility of allelochemicals in water.

3.3.8 Oven dried leaves

Oven-dried leaves (10g) were soaked in 100m| water in a flask and agitated for 24 h on
an orbital shaker (150rpm) at room temperature. The extract was strained through two layers
of cheese cloth and then two layers of Whatmann’s filter paper.

3.3.9 Seedling Production

Five lettuce seeds were placed in each glass petri dish containing filter paper. The test
solution (2.5ml) of different concentrations (five) was poured in each Petri dish. In control Petri
dishes, distilled water was used. All Petri dishes were incubated at room temperature for 72 h.

(Nasir et al., 2005).

3.3.10 Soil Incorporation Method

This method was used to determine the effect of leaf debris on the growth of test plant

under field-like conditions.
3.3.11 Preparation of Pots

The mixture of soil+ sand (300g, 64 % sand and 36% soil) each was mixed with
0.16%, 1.14% and 2.3% of dried leaves. In control seeds were sown in the mixture of sand +
soil. Twenty lettuce seeds were sown in each pot. The experiment was run in replica of three
in green house. Pots were watered daily. Emergence was recorded after 4 days of planting and

after 7 days, each pot was thinned to the five healthiest plants. All plants were harvested after
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MATERIALS AND METHODS

2 weeks and the soil was carefully washed from the roots. Radicle, hypocotyl length and fresh

and dry weight of roots was measured (Nasir ef al., 2005).

3.3.12 Root, Shoot length

From each treatment, 3 plants were harvested. At the end of experiment, plants were

divided into root and shoot after washing. Root and shoot length of each plant was measured.

3.3.13 Fresh weight

To measure fresh weight, plants were uprooted at the end of the experiment,

3.3.14 Dry weight

Separated roots and shoots after recording fresh weights, were placed in oven at 70°C

for 72 hour and then reweighed to estimate their dry mass.

Following treatments were used

Treatments

TO

T1

T2

T3

Concentration’s
Well-watered control lettuce

Leuttce + Smg (Parthenium hysterophorus, Cannabis sativa, Euphorbia

helioscopia, Lantana camara,and Xanthium strumarium)

Leuttce + 10mg (Parthenium hysterophorus, Lantana camara, Xanthium

strumarium, Cannabis sativa and Euphorbia helioscopia, )

Leuttce + 50mg (Parthenium hysterophorus, Lantana camara, Xanthium

strumarium, Cannabis sativa and Euphorbia helioscopia)

3.4 Data Analysis

All the data was analysed statistically by two factorial Analysis of Variance (ANOVA)

using Statistix software version 9.0 at 5% level of significance.
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Chapter No. 4

RESULTS AND DISCUSSION

4.1 SANDWICH METHOD

Application of allopathic Parthenium hysterophorus, Lantana camara, Xamthivm
strumarium, Cannabis sativa, Euphorbia helioscopia, shows significant results in inhibition of
lettuce seeds as compared to control seeds. The effect of Allelopathy was determined by three
different (sandwich, aqueous extract, and incorporation of leaf material in to soil) methods
using CRD (Completely Randomized Design).

4.1.1 Radical length

4.1.2 Percentage length

Result revealed that a great decrease in radicle lengths was recorded when allelopathic
activity of Parthenium hysterophorus was investigated. Inhibition rate was concentration
dependent. Maximum inhibition was recorded at 50 mg leaf leachates extracts. At 5 and 10
mg leaf leachates 45 and 21% lengths were recorded (Table 1). Radicle length of lettuce under
the effect of 5Smg concentration of Parthenium hysterophorus were reduced up to 40-60% (Rao
&Mamta, 2013).

Cannabis sativa radical lengths of Lettuce were also concentration dependent (Table
1). Significant decrease in radicle length was recorded at higher concentrations. No
germination was observed at higher concentration (Table 1). Percentage inhibition was 100%
at higher concentration (Table 1), C. sativa also resulted in 69% plumule inhibition at Smg
leaves concentration (Shiraishi et al., 2005). The inhibitory effect of different concentrations
of extract of C. sativa on seed germination might be due to imbalance in metabolism controlled

by various enzyme activities (Oyun, 2006).
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Low concentration when Euphorbia helioscopia were shown Stimulatory effects on an
experimental species (Table 1). Percentage length was 101% at 5 mg leachate concentrations
(Table 1). However, inhibitory activities were shown at higher concentrations that are 89
activities and 53% activity at 10 and 50 mg leaf respectively (Table 1).

There was a tremendows decrease m radical lengths of Lettuce was recorded when
Lantana camara was screened for its aflefopathic activity (Table 1). The rate of reduction was
very high when contrasted to eontrol, however, there was slight decrease in radicle length with
increased in concentration that s 74, 33 and 46% (Table 1).

All concentrations of Xanthium strumarium resulted an inhibitory activity. Maximum
inhibition was recorded at 50 mg leaf leachates. Percentage lengths of radicle were 53, 27 and
9% at different concentrations when Xanthium was screened for its allelopathic activity (Table
1). The results are in accordance with the findings of (Fujii et al., 2003). About 239 medicinal
plants of different families were screened for their allelopathic potential by sandwich method,
223 species resulted in inhibitory effects towards the Lettuce seedlings while 17 species were
stimulatory in response. With 10 mg or 50 mg concentration of leaves radicle length inhibition
was more than 80% in 19 species, about 60-79% in 16 species, 40-59% in 43 species and 20-

39% in 72 species. In remaining 73 species length inhibition was 0.3- 19% (Fujii ef al.,2003).
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Table 1: Length of radical of Lettuce (%) under the effect of leaves of different species by

sandwich method

Control Smg 10mg S0mg
Species
Length (%) Length (%) Length (%) Length (%)

Parthenium hysterphorus 100 45 21 15
Cannabis sativa 100 26 21 0
Euphorbia helioscopia 100 101 89 53
Lantana camara 100 74 53 46
Xanthium strumarium 100 53 27 9
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4.1.3 Comparative analysis of weed species
In terms of radicle length all the species with their concentrations used were

significantly different (P<0.05) (Table 2). Maximum length was recorded in Euphorbia
helioscopia (22 mm), while the lowest length was recorded in Cannabis that is 5.3 mm. So the
maximum inhibition was showed Cannabis that showed its strong allelopathic potential.
Radicle lengths of other species were 14.3 (Lantana), 13.3 (Parthenium), and 10.65 mm in
Xanthium (Table 2).

4.1.4 Comparative analysis of treatments

All the treatments were also significantly different in terms of radicle length (P<0.05).
Maximum length was recorded in Control treatment that is (17.5 mm), whereas mintmum
length was recorded in 50 mg leaves (6.22 mm). So the results revealed that Radicle length
was decreased with an increased in concentration (Table 2). The results were agreed with the
result of Fujii et al., 2004. At 50mg concentration of leaves of Cymbopogon citrates and Derris
scandens and showed the maximum inhibition a gainst Lettuce seedling length by sandwich
method (Fujii et al., 2004).

4.1.5 Comparative analysis of interaction

A significant interaction was recorded between concentrations and species ranging
from Zero mg (Cannabis, 50 mg) to 29 mm (Parthenium, control) (Table2).

Among all experiments species radicle length was concentration dependent. Minimum
length was recorded at maximum concentration (50 mg) while Maximum length was recorded
with control treatment. Euphorbia helioscopia shows Stimulatory effects at 5 mg leaf extract
as compared to control of other species, but radicle length was decreased at higher

concentrations (Table 2). In other species reduction was increased with an increased in
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concentration (Table 2). Pervez et al., (2003) reported strong allelopathic effect of Tamarinda

indica leaf leachates on a range of weeds and crops by sandwich method.
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Table 2: ANOVA table for radical length (mm) of Lettuce seedlings under the effect of
different weeds by sandwich method

Species Means
Treatment Partheniu
m Cannabis | Euphorbia | Lantana | Xanthium Means
29 14.3 253 21 19.3
Control A Ef Be bed d 17.5A
13.3 3.8 25.6 15.6 13
omg Gh k-m B Gh hi 14,268
6.3 3.1 22.6 11.3 7
10meg Jk k-m cd Gh j 10.06€
4.6 0.00 13.6 9.6 3.3
>0mg il M Gh Hi Im 622D
Means 133C 53E 22A 143 B 10.65D

*Any two means carrying the same letter(s) in a column or row are non- significantly

different at P=0.05 by Duncan’s Multiple Range Test
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4.2 Hypocotyl length
4.2.1 Percentage length

Under the effect of Parthenium hysterophorus the rate of inhibition was increased. The
percentage length of hypocotyl was increased by increasing in concentration that is 50mg
(Table 1). Percentage length of hypocotyl was 72% when 5Smg leaf leachates were used but
a gradual decrease in percentage length was noticed at higher concentrations that are 53 amd
46% respectively (Table 3). The radical and hypocotyl length was observed lower than the
control. Parthenium residues have inhibitory effects on the growth and germination of ietiuce
(Akhtar et al., 2014) Extract from the shoot parts of C. sativa has a higher inhibitory effect to
lettuce germination and seedling growth than extract from roots (Akhtar et al., 2014).

Allelopathic action Cannabis sativa was active in, as at concentration there is no
germination of test plant (Table 3) Percentage length were 42 and 28% at Smg and 10 mg leaf
extract (Table.3). Results revealed that Euphorbia helioscopia was less active as compared to
other species. Euphorbia helioscopia shown Stimulatory effects at low concentration of leaf
extract (5Smg leaf extract). Percentage hypocotyl length was 86% However, reduction in
hypocotyl length was observed at higher concentration (10mg leaf extract). Percentage length
was 66% at 50mg leaf extract (Table 3).

Inhibitory action was recorded in case of Lantana camara it retarded the hypocotyl
length of lettuce plant at different concentrations. The percentage lengths at different
concentrations were 84, 66 and 54% respectively (Table 3).

Xanthium strumarium also shown high rate of inhibition with different concentrations
that is 5,10 and SO0mg (Table 3). Percentage lengths were 33, 25 and 5% respectively when 5,

10 and 50 mg leaves leachates were used (Table 3).
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4.2.2 Comparative analysis of different species

All the species and their concentrations used were significantly different (P<0.05) in
terms of hypocotyl length (Table 4). Maximum hypocotyl length was recorded in Euphorbia
(14 mm), whereas lowest hypocotyl length was recorded in Cannabis (3 mm).

The seedling length was minimum udder the active action of Cannabis. At maximum

concentration germination of Letfuce se=dtmgs was stopped. Among other species including
Parthenium, Euphorbia, Lartana and Xamthium allelopathic activity was recorded with 9.6,
14, 12.68 and 6.05 mm respectively. In case of Parthenium, Lettuce seedlings showed decline
in hypocotyl length (Table 4). The resulis were in agreement with the findings of Fujii ef al.,
2003. While screening 239 medicinal plants for their allelopathic activity 100% hypocotyl
length inhibition of Lettuce seedlings was recorded in two species belonging to family
Fabaceae and Myrtaceae.

4.2.3 Comparative analysis of treatments

Treatments also resulted in significant difference. Control treatment showed maximum
length 15mm, while 50 mg leaves showed minimum length (Smm) (Table 4). So a tremendous
decrease in hypocotyl length was recorded with increasing concentration

(Table 4).

4.2.4 Comparative analysis of interaction

A significant interaction was recorded between concentrations and species ranging
from Zero Mm Cannabis in 50 mg leaves) to 15 mm (control for euphorbia) (Table 4). When
hypocotyl length in control was compared to the length of hypocotyl under different treatments,
reduction in length was recorded with increased in concentration.

Maximum inhibition was recorded at higher concentration (Table 4). Incase if

Euphorbia hypocotyl length was increased at 5 mg concentration of leaf extract, when
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compared to control (Table 4). However, hypocotyl length was decreased with increased in
concentration. In other species inhibition of plumule length was concentration dependent,

where maximum inhibition was recorded at 50 mg leaf extract concentration (Table 4).
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Table 3: Length of Hypocotyl of Lettuce (%) under the effect of leaves of different
species by sandwich method

Control Smg 10mg 50mg
Species
Length (%) Length (%) Length (%) Length (%)

Parthenium
hysterphorus 100 72 41 26
Cannabis 100 42 28 0
Sativa
Euphorbia
helioscopia 100 86 73 66

100 84 66 54
camara
Xanthium
strumarium 100 33 25 5
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Table 4: ANOVA table for hypocotyl length (mm) of Lettuce seedlings under the effect

of different weeds by sandwich method

Species Means
Treatment | Parthenium | Cannabis | Euphorbia | Lantana | Xanthium Means
16 7 15 16.6 13.6
Control ac K of ab of 17.05 A
11.60 3 15 14 4.6 <
Smg e-i l-n b-d c-e Lm 11.58
6.6 2 14 11 25
10mg K m-0 cf f-i Lm 82€
4.3 0.00 12 9 5
50mg L 0 oh hei 0 5.95D

*Any two means carrying the same letter(s) in a column or row are non- significantly
different at P=0.05 by Duncan’s Multiple Range Test
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43 AQUEOUS EXTRACT METHOD
4.3.1 Radicle Length

4.3.2 Percentage length

An overall reduction in percentage length was recorded at different concentrations.
Reduction rate was more pronounced at higher concentration.

Results raveled that the allelopathic effect of Parthenium hysterophorus was most
active as compared to other species, where no germination was observed at higher
concentration (Table 5). Percentage lengths of radicle of Lettuce were 73, 21, 11, 5.5 and
zero% at 2, 10, 20, 30 and 40% aqueous extracts of Parthenium. (Table 5). The aqueous
extracts of C. sativa and Parthenium hysterophorus were highly effective in reducing
germination growth of lettuce. Growth was significantly reduced when 50mg aqueous extract
concentration was used. While this reduction is more pronounced in case of Parthenium
hysterophorusas compared to C. sativa. Radicle length of lettuce under the effect of 5Smg
concentration of C. sativa and Parthenium hysterophorus were reduced up to 40-60% (Rao
&Mamta, 2013).

The inhibitory effect of cannabis sativa in radical length of leuttce showed in the (table
5). Percentage lengths were 78, 72 and 11% at 2, 10 and 20% extract respectively. No growth
was recorded at 30 and 40% aqueous extract (Table 5).

When Euphorbia helioscopia was screened for its allelopathic activity, high concentration
shows maximum inhibition. Percentage lengths were 82, 76, 66, 52 and 51%-at 2, 10, 20, 30
and 40% respectively (Table 5).

The result reveled Lantana camara showed inhibitory effects towards the radicle length

of Lettuce. Percentage lengths were 73, 54, 47, 39 and 35% at 2, 10, 20, 30 and 40% aqueous

concentrations respectively (Table 5).
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Apllicaton of aqueous extracts of Xanthium strumarium were showed to, rate of
inhibition was increased with increased in concentration (Table 5). 2% extract Xanthium
strumarium of showed stimulatory effect that the Percentage length was 109%. Percentage
lengths with other concentrations were 96, 93, 72 and 51% at 10, 20, 30 and 40% aqueous
extract concentrations (Table 5). Aqueous extracts of Xanthium strumarium caused inhibitory
effects towards Lettuce (Inam et al., 1987). Five different aqueous extract concentrations of
leaves of Tetrapleura tetraptera were tested against Lycopersicon esculantum, Abelmoschus
esculantum, Amaranthus spinosus and Solanum melongena (Amoo et al., 2008). The root
length of all tested species was significantly reduced at higher extract concentrations (Amoo ef
al., 2008). Capsicum annum resulted in significant inhibitions at all treatments of aqueous
extracts of Tetrapleura tetraptera applied (Amoo et al., 2008). The level of inhibition was in

direct proportion to the concentration (Amoo et al., 2008).
4.3.3 Comparative analysis of species

All the species and their concentrations used were significantly different (P<0.05) in
terms of radicle length (Table 6). Parthenium showed minimum radicle length (5.7mm).
Radicle length was 9.65 in cannabis, 12.2 in Euphorbia, 13.4 mm in Lantana, and12.5 in case
of Xanthium. The results are in accordance with those of Singh et al., 2003. They examin that
extracts prepared from burnt residues of Parthenium inhibited seedling length and dry weight

of Raphanus sativus (Radish) and Cicer arietinum(chick pea).
4.3.4 Comparative analysis of treatments

Treatments resulted in significant difference. The maximum radicle length was
recorded in control treatment (19.1mm) while the lowest radicle length (4.84 mm) was
observed in higher concentration that is 40% aqueous extract material (Table 6). The radicle

length was concentration dependent. Radicle length was 15.72, 12.06, 8.2, 4.8 and 5.9 mm at
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2, 10, 20, 30 and 40% aqueous extract (Table 6). High concentrations of aqueous extract of
Parthenium hysterophorus resulted in higher decrease of seedling lengths of all tested species
(Sajjan et al., 1997).

4.3.5 Comparative analysis of interaction

A significant interaction was observed hetween species and treatments it is ranging
from zero mm (Cannabis at 30% and 40% acpeeows extract concentration and Parthenium at
40% concentration) to 23 mm in Lantana comrol (Table 6). Along with other species
allelopathic activity was depend on concenrrarion. Maximum inhibition was recorded at 40%
aqueous concentration (Table 6). At 2% aqueous extract Xanthium proved to be stimulatory.
Among other species radicle length was concentration dependent. Xanthium at higher

concentration radicle length was decreased (Table 6).
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Table 5: Length of radicle of Lettuce (%) under the effect of leaves of different species by
aqueous extracts method

Treatments (aqueous extracts)
Tl T2 T3 T4 TS T6
Plant
species (control) (2%) (10%) (15 %) (20 %) (40%)
Length | Length | Length | Length Length | Length
(%) (%) (%) (%) (%) (%)
Parthenium
hysterphorus 100 73 21 11 5.5 0
Cannabis
sativa 100 78 72 1 0 0
Euphoria
helioscopia 100 82 76 66 52 51
Lantana
camara 100 73 54 47 39 35
Xanthium
strumarium 100 109 96 93 72 51

Allelopathic Potential of Selected Weeds on Germination and Growth of Lettuce Page | 26




CHAPTER NO. 4 RESULTS AND DISCUSSION

Table 6: ANOVA table for radicle length (mm) of Lettuce seedlings under the effect of
different concentrations of weeds by aqueous extract method

Species Means
Treatment - ;
Pa;t;:em Cannabis Eup l;orbz Lantana | Xanthium | Means
18 22 17 23 15.5
Control bee Ab o-g ab & 19.1A
13.3 17.3 14 17 17
(V)
2% ip bof ek cg -h 1572 B
. 3.8 16 13 12.5 15
o)
10% Q oh g h-o e 12.66 C
2.1 2.6 11.5 11 14
0, 9]
20% Q Q kp i-p ol 82D
1 0.0 9 9 10.8
30% 596 E
° Q Q m-p n-p k-p
40% 0.0 0.0 8.8 8.2 7.2 484 E
Q Q n-p op op
Means 5.7 AB 9.65C 12.2B 134 AB | 12.05AB

*Any two means carrying the same letter(s) in a column or row are non- significantly

different at P=0.05 by Duncan’s Multiple Range Test
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4.4 Hypocotyl Length
4.4.1 Percentage length

Under the effect of aqueous concentrations of different species, percentage length of
Lettuce, was calculated and compared to control. As concentration was increased a tremendous
increase in inhibition was recorded (Tahle 7). Five different concentrations 2, 10, 20, 30 and
40% of stock solution were used.

Results showed that Partherinm hysterophorus is well known for its growth inhibitory
action. Its allelopathic nature where 81% iength was recorded at 2% extract concentration.
Percentage lengths were 30, 21and 1.8% respectively at 2, 10, 20 and 30% aqueous extract. No
germination was recorded at 40% extract (Table 7).

Cannabis sativa showed strong allelopathic action at higher concentration. Germination
of test plant was stopped at maximum concentrations and also decreased than control (Table
5). Hypocotyl’s percentage length was 77, 64 and 15% at 2, 10 and 20% aqueous extract and
it was decreased with increased in concentration. Root and shoot lengths of Lycoris radiata
leaves completely inhibited of test species in Aqueous extract of at higher concentration.

Allelopathic activity of Euphorbia helioscopia was less as compared to the other weeds.
It shows 93,87, 85, 84 and 78% When 2, 10, 20, 30 and 40% aqueous extract concentrations
were used. (Table 7).

Small decrease in percentage length was recorded when Lantana camara was used as
an experimental plant. But, rate of inhibition was increased with increased in concentration.
Recorded Percentage length activity was 85% at minimum concentration (2% aqueous extract),
79% at 10% extract, 70% at 20% extract, 50% at 30% extract and percentage length was 30%
at 40% aqueous extract concentration (Table 7). The results are in accordance to the findings
of Ismail and Chong (2002). They examine that the germination Chinese cabbage and tomato

reduced at higher concentrations of the aqueous extract of Mikania.
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Xanthium strumarium showed length inhibitory effects on test plant (Table 7).
Percentage lengths were 75, 68, 67, 61 and 45% at 2, 10, 20, 30 and 40% aqueous extracts
(Table 7). Similar results are found as made by Igbal er al., 2004.That Ophiopogon japonicus
leaves showed negative effects on seed germination of Timothy (Phelum pretense), Alfalfa

(Medicago sativa), and Lettuce (Lactuca sativa).
4.4.2 Comparative analysis of species

All the species and their concentrations used were significantly different (P<0.05) in
terms of hypocotyl length (Table 8). Among the species, the highest length (14.1 mm) was
recorded for Euphorbia, while the lowest length (6.4 mm) was recorded for Parthenium and
cannabis (Table 8). Among other species hypocotyl lengths were 6.4, 14.1, 11.5, and 1 1.13,in
Cannabis, Eucalyptus, Lantana, and Xanthium respectively (Table 8).

4.4.3 Comparative analysis of treatments

The treatments were also significantly different. The maximum hypocotyl length (15.84
mm) was observed for the control treatment, while the lowest length (5.3 mm) was recorded
for 40% aqueous extract used as treatment. These lengths were concentration dependent. At
2% extracts 13.12 mm length was recorded. The hypocotyls lengths were 12.55, 10.46 and 6.5

mm at 10, 20 and 30% aqueous extract concentrations (Table 8).
4.4.4 Comparative analysis of interaction

A significant interaction was recorded between species and treatments, that is ranging
from zero mm (Cannabis and Parthenium at 40% aqueous extract concentration and Cannabis
at 30% concentration) to 16 mm (Euphorbia in control treatment) (Table 8). Among all species
showed inhibitory effects. Hypocotyl lengths depend upon the concentrations of species. As

the concentration was increased length inhibition was also increased (Table 8).
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Table 7: Length of hypocotyle of Lettuce (%) under the effect of leaves of different
species by aqueous extract method

Treatments (Aqueous extracts)
T1 T2 T3 T4 TS T6
Plant species | control) | (%) | (10%) | 0%) | 30%) | (40%)
Length | Length | Length | Length | Length | Length
(%) (%) (%) (%) (%) (%)
Parthenium
hysterphorus 100 81 30 21 1.8 0
Cannabis ;
sativa 100 77 64 15 0 0 |
Euphorbia
helioscopia 100 93 87 85 84 78
Lantana
camara 100 85 79 70 50 30
Xanthium
strumarium 100 75 68 67 61 45
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Table 8: ANOVA table for plumule length (mm) of Lettuce seedlings under the effect of
various concentrations of weeds by aqueous extract method

Species Means
Treatments
(Aqueous
extract) Parthenium | Cannabis | Euphorbia | Lantana | Xanthium Means
16.3 15 16 16 15.9
Control 15.84 A
ontro a-h d-m a-i ¢-m bok
294 13.3 11.6 15 13.7 .12 13.12 B
f-n £2-0 c-1 f-n 1-0
10% 5 96 ; 14 12.7 '11 1255 C
q-s Ip d-m g-o Ip
20% 3.5 2.2 13.7 1'1.2 10.8 1046 D
r-t st f-n i-p m-p
30% 0.33 0.0 13.6 8.7 9.9 65
T i e-n 0-q n-q
40% 0.00 0.0 12.5 7 7.2 53D
T t g2-0 p-r Pq
Means 64D 64D | 141B | 1155C I 1c3
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INCORPORATION OF LEAF MATERIAL IN TO SOIL
4.5 Root Length

4.5.1 Percentage length

Percentage length of root was concentration dependent. Highest inhibition was
recorded by Cannabis where reduction in length had led to cessation of length at higher
concentration (Table 9).

Parthenium hysterophorus showed high root inhibition. That maximum inhibition was
recorded at 6.9 g leaf material (Table 9). Percentage lengths of reot of Lettuce were 55, 41 and
12% at 1.8, 3.4 and 6.9 g of leaf material (Table 9).

In case of Cannabis sativa percentage lengths of root were 88, 0 and zero%. That the
root lengths were decreased with increased in the concentration (Table 9).

Euphorbia helioscopia showed stimulatory effect at 1.8g concentration. Percentage
length of root of Lettuce was 113% as compared to control. At 3.4 g leaf material 100% length
was recorded. Percentage length was 95% at 6.9 g concentration of leaf material (Table 9).

Results revealed that the inhibitory effect of Lantana towards the len gth of Lettuce root.
Lengths were 79, 70 and 62% at different concentrations as compared to control (Table 9).
Length inhibition of tested species were noticed when Lantana camara use as allelopathic
agent (Sahid and Sugau, 1993).

Xanthium strumarium was also allelopathically active. Percentage lengths were 89, 84
and 56% respectively (Table 9).  Different the test species showed emergence sensitivity
towards the different concentrations of dried leaf tissues of L. radiata in to soil. High

concentrations resulted no emergence (Iqbal et al., 2006).
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4.5.2 Comparative analysis of species
All the species and their concentrations used were significantly different (P<0.05) in
terms of root length (Table 10). The highest root length was recorded for the Euphorbia (23.5
mm), whereas Cannabis proved to be most inhibitory with 11.75 mm root length (Table 10).
Root lengths were 15.1, 18.7, and 20.6for Parthenium, Lantana and Xanthium respectively
(Table 10).
4.5.3 Comparative analysis of treatments
All the treatments used were significantly different at P<0.05. The highest root length
was recorded for control treatment (25.2 mm), while the minimum length was recorded (11
mm). By incrementing concentration, root length decreased (Table 10).
4.5.4 Comparative analysis of interaction
A significant interaction was recorded between species and the treatments used to range

from Omm (Cannabis, 6.9g) to 29 mm (Parthenium, control) (Table 10).
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Table 9: Length of root of Lettuce (%) under the effect of leaves of different species by
incorporating leaf material in to soil

Control 1.8g Lf:af 3.4g Lf:af 6.9¢ Lfaaf
) material material material
Species
Length (%) | Length (%) Length (%) Length (%)
Partirerstium :
hysterphoras | 100 55 41 12
Cannabis sativa 1 00 8 8 0 0
Euphorbia !
helioscopia | 100 113 100 95
Lantana camara 100 79 70 62
Xanthium
strumarium 100 89 84 56
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Table 10: ANOVA table for root length (mm) of Lettuce seedlings under the effect of
various concentrations of various weeds by incorporation of leaf material in to soil

Species Means
Treatments . ,
Partheni Cannabis Euphorbi Lantana | Xanthium | Means
um a
Control 29 25 23 24 25 252 A
c-e b-e bd b-d a-c
. 16 22 26 19 22
1.8g leaf material b oo Ab do boe 19.6B
" . 12 00 23 17 21.5
3.4g leaf materiai - 147 C
§ leal maten Jk 1 b-d e-l c-€
6.9g leaf material - 0.6 22 15, 14 11D
L 1 c-f f-] 1]
Means 15.125D | 11.75D 235A 18.75B | 20.62B

*Any two means carrying the same letter(s) in a column or row are non- significantly
different at P=0.05 by Duncan’s Multiple Range Test
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4.6 Shoot Length
4.6.1 Percentage length

An overall decrease in percentage length was recorded when concentration of leaf
material was increased.

The activity of Parthenium hysterophorus proved to be inhibitory towards the length of
shoot of Lettuce. Percentage lengths were 83, 70 and 29% at 1.8, 3.4 ad 6.9g material
respectively (Table 11).

Cannabis sativa also seemed to be nearly inhibitory towards the shoot length of Lettuce.
Percentage length was 77% (23% inhibition) at 1.8 g leaf matertal comcentration, when
compared to control (Table 11). At 3.4 g it show100% inhibition (0% lensth} was recorded.
At same time no percentage length was recorded at 6.9 g leaf material, therefore 100%
inhibitions (Table 11). The leaf material of O. japonicus in to soil also resulted maximam length
inhibition of alfalfa at all applied concentrations (Igbal et al., 2004).

Percentage lengths in case of Euphorbia helioscopia were 70, 59 and 59% at 1.8, 3.4
and 6.9 g leaf material as compared to control (Table 11).

Leaf material of Lantana camara was also very inhibitory towards the length of test
plant. Rate of inhibition was concentration dependent. Percentage lengths of shoot were 88,
60 and 59% with increased concentrations as compared to control (Table 11).

Xanthium strumarium had shown maximum inhibition at high concentration.
Percentage lengths were 87, 76 and 61% at different concentrations when compared to control
(Table 11). The results were similar to the findings of Nasir et al., 2005. Chinese cabbage’s

root and shoot length was restricted to the different concentrations of Robinia pseudo-acacia.
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4.6.2 Comparative analysis of species

All the species and their concentrations used were significantly different (P<0.05) in terms of
shoot length (Table 12). The maximum shoot length was recorded in Euphorbia (27mm)

control, while the minimum length was recorded in Cannabis (0 mm) 6.9g (Table 12).
4.6.3 Comparative analysis of treatments

All the treatments used were significantly different in terms of shoot length (P<0.05).
the maximum length of shoot was recorded for control treatment 20.4 mm, while the lowest

length was recorded for 6.9 g a leaf that is 9.5 mm (Table 12).
4.6.4 Comparative analysis of interaction

All the species and their concentrations used were significantly different ranging from
zero mm (Cannabis, 6.9g) to 27mm (euphorbia control). Amongst all the species, drop in shoot
length was recorded at different concentrations (Table 12). Reduction in shoot length of Lettuce
was concentration dependent. Maximum inhibition was found when 6.9 g leaf material was
used as treatment with all the species. Maximum shoot lengths were recorded in control
treatment, however minimum length was recorded at maximum concentration, therefore

maximum allelopathic activity was recorded at 6.9 g leaf material concentration (Table 12).
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Table 11: Length of shoot of Lettuce (%) under the effect of leaves of different species
by incorporation of leaf material in to soil

1.8g Leaf 3.4g Leaf 6.9g Leaf
Control . . .
Species material material material
Length (%) | Length (%) Length (%) | Length (%)
Parthenium
hysterphorus 100 83 70 29
Cannabis sativa 100 77 0 0
Euphorbia
helioscopia 100 70 59 59
Lantana camara 100 88 60 59
Xanthium
strumarium 100 87 76 61
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Table 12: ANOVA table for shoot length (mm) of Lettuce seedlings under the effect of
various concentrations of different weeds by incorporation of leaf material in to soil

Species Means
Treatments Parthen: Eunhorbi
artmemu Cannabis P aor ' Lantana Xanthivem | Means
15.5 15 27 25 195
Control acd ol A ab e 204 A
1.8g leaf 11 12 19 22 17
material c-f k-n d-i a-d e-j 1628
g
3.4¢g lfeaf 11 0.0 16 15.5 15 115C
material e-k p f-1 g-1 f-l
6.9g leaf 4.5 16 15 12
material 0] 0.00p f-l g-1 l-n 95D
Means 105C 6.75E 19.5B 19.37B 15.87C
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4.6.5 Root fresh and dry weights
Root fresh weights were recorded in milligrams
4.6.6 Percentage activity

Fresh weights showed 100% activity in control. When compared to control so there was
a gradual decrease i fresh weights of Lettuce roots under different treatments. Cannabis
proved to be inhibitory as it leaf material at higher concentration completely retarded the root
fresh and dry weights (Table 13and 14).

Maximom hibitory activity was shown by Cannabis sativa in terms of root fresh
weights. Root fresh weight was 52% at 1.8 g leaf material. No fresh weight was recorded with
3.4 and 6.9 g leaf material concentration. This showed 48, 100 and 100% nhibitory activity.
Root dry weights also resulted in inhibitory activity. That was 36% at 1.8 g leaf material.
However, zero% concentrations dry weight activity was recorded at hi gher (Tables 15 and 16).
Incorporation of leaf material of Mikania micrantha resulted in reduction in height and seedling
fresh weights (Ismail and Mah, 1993).

Euphorbia helioscopia had shown 100% fresh weight activity at 1.8 g leaf material.
Root dry weight activity was 105% as compared to control that was 100%. Activity of root
fresh weights was 100 and 93% though activity of dry weight was increased at 3.4g leaf
material as compared to control. Percentage activity of dry weight was 62% at 6.9g of leaf
material, therefore 38% inhibitions (Table 15 and 16).

Lantana camara also showed inhibitory effect in terms of root fresh and dry weight
activity. When compared to control percentage activity of root fresh weight was 80, 76 and
64% at 1.8, 3.4 and 6.9g leaf material. Percentage activity of dry weights was 75, 55 and 38%

respectively. (Tables 13 and 15).
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That means 7, 65 and 39% inhibition. Percentage activity of root dry weights was 52,
33 and 35% respectively as compared to control. Percentage inhibitions were 48, 52 and 65%
respectively (Table 13 and 15).

There was a reduction in root fresh and dry weights of Lettuce seedlings when xanthium
applied as a test ptant compared to control. Percentage activity among different species was
concentration had shown (Tables 13 and 15). Percentage activity was 83% at 1.8g leaf material,
75% iphibition was recorded at 3.4 g of leaf material (25% inhibition) and 41% activity was
recorded at 6.9¢ leaf material (39% inhibition). Percentage activities of root dry weights were
83, 72 and 50% respectively (Tables 13 and 15).

4.6.7 Comparative analysis of different species

All the species and their concentrations used were significantly different (P<0.05) in
terms of root fresh weight (Table 14). The maximum fresh weight of root was recorded in case
of Euphorbia 5.1 mg), while minimum fresh weight was recorded in Parthenium (1.92 mg).
Among other species root fresh weights were 3.6,4, and 4.5, mg in case of, Cannabis, Lantana
and xanthium respectively (Table 14).

All the species and their concentrations used were significantly different (P<0.05) in
terms of root dry weights (Table 16). The maximum dry weight was recorded for Euphorbia
(3.45 mg), whereas minimum dry weight was recorded for Parthenium (0.35 mg). Among other
species root dry weights were 0.8, 1.25 and 1.26mg in Cannabis, Fuphorbia, Lantana, and

Xanthium respectively (table 16).
4.6.8 Comparative analysis of different treatments

All the treatments used were significantly different. The maximum fresh weight was
recorded in control treatment (5.9 mg), while minimum fresh weight was shown by 6.9 mg

concentration (1.9 mg). All the treatments used were significantly different from each other.
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The maximum dry weight was recorded with control treatment (2 mg) while minimum dry
weight was recorded for 6.9 g (.91mg) (Table 16).

4.6.9 Comparative analysis of interaction

A significant interaction was recorded between species and their concentrations in
terms of root fresh weight ranging from zero mg (Cannabis, 6.9g) to 3.5mg (euphorbia control)
(Table 16). Same sequence observed in dry weight. In current research the results revealed
that the application of lower concentratin of weeds shows less mhibttory effect on fresh and
dry weight of the lettuce seedling. Similar result were notice that C. sariva and Parthenium
hysterophorus. At 5Smg leaves have strong inhibitory effects on the root and hypocotyls growth
of lettuce. (Anjum et al., 2010).

It can be concluded from the present study that Parthenium hysterophours and
Xanthium strumarium have strong Allelopathic potential and can be further checked for their

herbicide potential.
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Table 13: Fresh weights of roots of Lettuce (%) under the effect of leaves of different
species by incorporating leaf material in to soil

Control 1.8¢g Lfaaf 3.4¢g L.eaf 6.9g L.eaf
Speci material material material
Activity (%) | Activity (%) | Activity (%) | Activity (%)
Parthenium
hysterpherus 100 73 35 20
Cannabis sativg 100 52 0 0
Euphorbia
helioscopin 100 100 93 62
Lantana camara 100 80 76 64
Xanthium
strumarium 100 &3 75 41
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Table 14: ANOVA table for fresh weights (mg) of roots under the effect of various
concentrations of different invader species by incorporation of leaf material in to soil

Species Means
Treatment
Parthenium | Cannabis | Euphorbia | Lantana | Xanthium | Means
34 9.5 5.8 5 6
Control ek be d-g e i 59A
1.8g lf:af ?.3 5 5.8 4 5. 446 B
material -0 f-m d-f g-0 e-i
3.4g leaf 1.2 0.0 5.4 3.8 4.5 29C
material m~q q e-h h-o f-1 '
6.9g leaf 0.6 0.0 3.6 3.2 2.5
. . . 1.98 D
material 0-q q g-n i-o Jp
Means 1.925 EF | 3.62DE 5.15B 4.00CD 450C

*Any 2 means carrying the same letter(s) in a column or row are non- significantly different
at P=0.05 by Duncan’s Multiple Range Test
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Table 15: Dry weights of roots of Lettuce (“oage) under the effect of leaves of various
species by incorporating leaf material in to soil

Control 1.8g Lc.eaf 3.4¢g szaf 6.9g Lf:af
Species material material material
Activity (%) | Activity (%) | Activity (%) Activity (%)
Parthenium
hysterphorus 100 37 23 12
Cannabis sativa 100 36 0 0
Euphorbia ;
helioscopia 100 105 102 { 85
Lantana camara 100 75 35 . 38
Xanthium
strumarium 100 83 72 50
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Table 16: ANOVA table for dry weights (mg) of roots under the effect of various
concentrations of different invader species by incorporation of leaf material in to soil

Species Means

Treatment
 Parthemivm | Cannabis | Euphorbia | Lantana | Xanthiwm | Means
0.8 1.8 3.5 1.8 1.8
Control e Ab c-i c-f c-g 2A
. 03 1.5 3.7 1.5 1.5
1.8g leaf material 5 oh o d- oh 1.7B
. 02 0.0 3.6 1 0.99 1.158
3.4g leaf material 5 ] - e d-i BC
6.9g leaf material O'.l 00 3. 0'7 0'7.5 0.91C
I J e-j f5 e-j
Means 035C 0.825B 345B 1.25B 1.26 B
*Any two means carrying the same letter(s) in a column or row are non- significantly
different at P=0.05 by Duncan’s Multiple Range Test
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Chapter No. 5

SUMMARY

For evaluation of the allelopathic effect of weeds on seedling growth of lettuce,
experiments were performed at Applied Biotechnology & Genetic Engineering lab (ABGE)
Department of Biotechnology & Bioinformatics, International Islamic University Islamabad.
The seeds of lettuce got from National Agriculture Research center (NARC), Islamabad. There
are 3 different concentrations (5Smg. 10mg and 50mM) of weeds (Parthenium hysterophorus,
Cannabis sativa, Euphorbia helioscopia, Lantana Camara and Xanthium strumarium) were
applied on lettuce seeds by using three different methods i.e sandwich method, aqueous extract
method and soil incorporation method. Seeds growth and biomass of seedlings significantly
reduced under weeds effect.

The results of Sandwich method concluded that Cannabis sativa had strong
Allelopathic activity at all concentrations. Significant decline in hypocotyl and radicle length
was observed at all concentrations as compared to control between different species. Rate of
inhibition was concentration dependent. However, Euphorbia helioscopia was unable to show
significant allelopathic activity. Euphorbia helioscopia showed stimulatory effects at low
concentration.

Significant allelopathic activity was also recorded in aqueous extract method, it showed
that Cannabis sativa and Parthenium hysterophorus had strong allelopathic activity as
compared to other weeds. At higher concentration of aqueous extract of these species 100%
allelopathic activity was recorded. Xanthium strumarium showed stimulatory effects at
minimum concentration of extract. However, allelopathic activity increased with increased in

concentration.
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In incorporating leaf material in to soil it was concluded that significant reduction was
recorded by all species at all concentrations except Euphorbia at 1.8g of leaves concentration.
Cannabis sativa was most active in allelopathic activity. So, it can be concluded that Cannabis
sativa and Parthenium hysterophorus are strong inhibitors of Lettuce seeds growth.

The main aim of the present study of plants was to conduct research that can be used
allelopathic plants as high value crops for farmers. This is a primary research using different
sefection methods to get plants with allelopathic potential. The application of bioactivity. after
its establishment, of the plants as bio herbicide could be very feasible oppertunity for the

farmers.
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