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ABSTRACT

A worst weed named Chromolaena odorata has great impact on native plants and vegetation due
its fast invading characteristics. It is the worst invasive species in different part of the world
icluding Nepal. This study tried to find out the status of C. odorata on Chapakot Municipality
 concentric quadrat (30 quadrats) methods in which 5m radii for study of shrub and 1m radii
r study of herbs and also tried to find out the impact of aqueous extract of leaves of C. odorata
petridish bio-assay. 100 g of dried grinded leaves mixed with 1ltr distilled water and filtrates
ere considering as 100% concentration and different concentration of 25%, 50%, 75% were
ade. Seeds of Zea mays, Senna tora. Triticum aestivum, Eleusine caracona, and Ageratum
ayzoides were tested in term of germination in different concentration and seedling growth
ere also measured. VI value of Chromolaena odorata was found higher compared to other
ant species. The result showed that there was significant difference (P<0.05) on seed

rmination and seedling growth of crop and non-crop plants. Tested non-crop plants were

2cted severely as compared to crop plants.

-'-"?ie : Allelopathy, Chromolaena odorata, concentration, germination, seedling growth

A

T (o’
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causing significant economic and biodiversity

dispersed by wind. It has a Minimum Residence Time

1
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stomatal function; stem conductance of water;

division and developmem protem synthesns,

2
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1974; Hadas, 1976; Amold et al., 199

ons favorable to this process (Crawf
first seed to germina

ity of seeds germin

g, and field mat_ '

(Hadas and Russo,
be placed in environmental conditi
The length of time passed between the
speed and timing that the major

fertilizing, harvestin
1986: Kader and Jutzi, 2001) 4

germination s
diverse cultural operations like

Totterdell, 1981; Washitani and Saeki,
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The general objective of the stud

odorata. The specific objectives were: ‘} i

i, To find out the Importance Value Index (IVI) and §
species in study site.
ffects of aqueous extract 0

o

To assess the € £ C. odorata inzth'

ants on the rate of germination. ,
! Wi,
the effects of aqueous extract of C. odorata on avé"&;‘

invasive plants at the i

4

i
To assess

of crop plants and nitial growth stage-
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and water yields, and impaired mo
additional negative impacts on poor rural ,c.on, e

2.2.Allelopathy e A
The Allelopathic effects of entire shoot extract, plant parf extracts

parthenium  (Parthenium hysterophorus L.) on corn (Zea L

multiflorum Lam.), wheat (Triticum aestivum L.), velvetleaf (4bz
soybean [Glycine max (L) Merr.] growth was examined whi‘c_:hg- showe (

between extract concentration and increased toxicity to test species (Me

6
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(Tridax procumbens L.) were used for the experiment. Weed st

siam weed extract more than crop seed germination (Adetayo ef

u\]"\"

-aqueous

i

7
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concentration, i.e., 2.08cm and 7.82cm inf
odorata respectively (Devi and Dutta, 2012).

The study revealed these invasive weeds' significant inhibition o
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micrantha significantly reduced all seed

odorata and M. micrantha show allelopathi

controlling the growth of 4. conyzoides, followed by

2014). BRECRIE T
Laboratory and soil cultured experiments were conducted to evaluate:

of the fresh shoot aqueous extracts of Tithonia diversifolia (F% g
odorata (FSEC) at concentrations 50%, 80%, and 100% on the germi

growth of Hibiscus sabdariffa plants, investigate the effects of 100")9'

9
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Allelopathlc effect of Parthenium hysterophom [
two crops, wheat (Iriticum aestivum) and barley (Hordeum

concentrations level of 0%, 1%, 5%, and 10% leaf, stem, ﬂ_ ;

hysterophorus. Seed germination of wheat and barley was inhibited ent
hysterophorus, especially on flower extract. The seed germination, plumu
production were reduced with increasing concentration of the aqueous s,olutio"
Tura, 2018). :
Chimouriya ef al.s (2018) experiment showed significant inhibitory effects of aqu"

on seed germination, growth, and dry biomass of seedlings. The germination percentage
10
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3".1.-Speéif¢s. cha

Cromolaena odorata

opposite leaves. Flowers are cluster in more or le: :
inflorescence fruit is achene. The leaves has pungent odor wh"

¥

3.2.2. Vegetation sampling and plant identification
For the collection of field data sample site was selected within
ocation map of study area (Figure 1). The entire sampl‘

G
distribution range of Chromoleana odorata avoiding the tree spec. . ‘ "
el

Gillang village, Kamti village, Lumdi dobhan of Chapakot municip lity. Tl
as conducted along the transect line in sample site durmg January-ofzozl Plots weren

13

shown in the |

sampling w.
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Pi= Propomon of mdlvxdual speci
3.3.5. Vegetation analysis
A) Dens1ty and Relative densnty

sites. It is expressed in number per hectare for,la;,gc sp
individual per square meter (Zobel et al., 1987). o

It was calculated as,

total number of individﬁal species occured "
A AR A T A oe it S aidn et dmialiydy ~ il il
Total number of quadrat studied area of quadrat

Density =

14

.."-
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3.3.6. Laboratory method
Laboratory method for evaluation
al > (2018) Detail methods used by Muzzo et

a) Preparation of Chromolaena odorata aqueous ‘léof'extrﬁ' t
Chré}nblaena odorata leaves Sample were analyzed at the /
September 24 — October 10. First, the C. odorata leaves were air dr

(30°C + 4) for seven days. The dried leaves of C. odorata were milled throu '
were added to 1 liter of distilled water in plastnc bucke

g of powder extracts W
and kept for 24 hrs. at room

The filtrates were served as a s

temperature and then filtered through dou |

tock solution of 100 % concentration. By su,_seq‘

15
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(63%, 7%, 10%. 3% A
9. 270 germination in aqueous extract of 25%, 50%, 75%, 100% concentration

respectively). Inhibition ination i
of germination increased as the concentration was increased. However,

in Z. mays, the hi inhibi
1y ighest inhibitory effect occurred in the middle concentration (40% germination

in aqueous extract of 5(° : S
0% concentration). No seed germination was observed in 100%

concentratio
: r\lN of extract on S. 1orq and 50%, 75% and 100% concentration of extract on A.
conyzoides. Whil g
Fnyz : ile all other concentration of the extract showed germination of all the species
igure 5). From s
(Figure 5) One-Way ANOVA test showed that the leaf extract of Chromolaena odorata

S 3 B
had significant difference on germination among all species of all concentration (P= 0.00).

90%

! 80%
Concentration
70%
60%

50%

40%

Germination percentage

30%

20%

10%

0%

S. tora T. aestivum

Species

Figure 5. Pattern of Final Germination

One-way ANOVA test within the species, showe
and between groups species (P = 0.00). However,
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difference between 4. conyzoides and all other species (p< 0.05) and E. caracona with Z. mays, ¥
I. aestivum and 4. Conizoides (p< 0.05) while all other species didn’t show any significant
difference (Appendix VI). R
One-way ANOVA test showed that there was no any significant difference (P=0.525) along the
observation. The Post-hoc LSD test also confirmed that there was no any significant difference

along all the 6 observations in all species (Appendix VI).

Also, ANOVA test between and within the groups of crops and invasive species resulted in
i eence (2 = 0. 01). The crops were Z mays, T. aestivum, and E. caracona whereas

the invasive species were S. torg and 4. conyzoides.

4.4. Effect on Germination Indices

The effect of aqueous extract on germination index (GI), mean germination time (MGT), rate of
germination (RG) didn’t show any significant difference while in IP there was significant .'.'
difference (P=0.00) along concentration. The effect of concentration of extract when increased, 3

the GI value had decreased. However, in Z mays, the GI value decreased up untll 50% '

thich had high MGT in middle concentration (Figure 6b). The eﬁ“e_ct_ of ¢
signiﬁéﬁnt difference only on RG (P=0.01) while the extract‘_ doe
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Figure6. Effect of aqueous extract of C. odorata on germination index(a), Mean g :

germinatiqn,(c) and Inhibitory percentage (d) of different species

4.5. Effect on growth of Root and Shoot Length

4.5.1. Eﬁ'ect of aqueous extract along concentration
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ous extract of Chromolaena odorata on Grow'th_Patt,ent.rof
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.G

)

th!act (F 'gure 11a). Moreover, the shoot growth (0. 63 cm) as suppre§ e

Concentration
——0%
—8-25%
4 50%

=7 500

—*=100%

Shoot length (cm)
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Chapter 5. DISCUSSION

hmmolaena odorata, often
C forming a dense stand, grows through native vegetation in most

ded countries (Amb
inva (Ambika, 1980) ang prevents the establishment of other species due to

on and all
compeml n and allelopathic effects, Shresthq (2016) found it in most Terai, Siwalik, and Hills

vading a di
areas, in g IVErse range of habitats, including roadsides, forests, agricultural fields,

d;sturbed grasslands, and abandoned fields, causing si ignificant economic and biodiversity losses.

The present study demonstrated the role of allelopathy of C. odorata aqueous extract on the

germmatlon and Seedllng growth of the Triticum aestivum, Zea mays, Eleusine

coracana, Ageratum conyzoides, and Senna tora. The higher extract concentration inhibited the
germination and seedling growth of all tested crop and non-crop plants in general. The
alle]opathxc effect of the C. odorata showed a tremendous inhibitory effect on the invasive
species, i.e., A. conyzoides and S. tora, and a more negligible effect on the crop plant.

This study also attempts to find out species diversity and Importance Value Index (IVI) of herbs
and shrubs in the invaded area by C. odorata. '

T »

5 1 Species dwersnty and Importance Value Index (IVI):

where Chromolaena odorata was found as the dominant species with an IVI value

the ﬁeld (Fxgure 3): Among 26 spemes of herb and 13 species of shrubs, 9 herbs and \

Stlldy ﬁeld was affected by invasion and C. odorata had hlgh IVI in that :
Supponed by Shrestha et al., (2017) stated that the negative 1mpacts of
blOdivérsny, natural ecosystems, agriculture, and the economy app

:-irlf;r~§qerus extracts of the leaves of Chromolaena odorat

mhib‘tm'y effect on the germination

i Ageratum conyzoides, and Senna (ord. The inhi

26
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of all concentrations. In thijs concemn, Chiang er al. (2003) mentioned that the effect of plant
extracts on seed germination came from the various chemical constituents present in these plants.
Chemical constituents (secondary metabolites) can affect d
productivity. Inhibition effects typicall L TS
o, e physmoglczl y result 'from a co.m.bmatlon of allelochemicals that
S S processes in the .recelvmg plant (Islam et .aI., 2018).
effect as they could increase the levels of reactive oxygen,
causing inhibition of germination (Kumar er al., 2010). This study showed that low aqueous
concentration had a low inhibitory effect. Common inhibitory effect in such baqueous
concentration might be due to the low amount of allelochemicals substance which could not
inhibit germination physiology of seeds.
There was a highly significant inhibitory effect on the germination of the seeds of the 4.
conyzoides in comparison to other seeds. The inhibitory effect increased with the increasing
concentration except in Z. mays, where 50% concentration showed more inhibition than 75%
concentration on germination (Figure 5). The effect of aqueous extract did not completely inhibit
the germination of Z. mays. A similar result was found by Maharjan ef al., (2007). Increasing
inhibitory power on germination of Z mays with increasing mulch level of C. odor'at:aw'
observed by, an aqueous extract of C. odorata was more inhibitory in 50% concentrat(io‘rf cmxlc&L

be due to high permeability of the allelochemicals through the seed coat in mod

concentration Usuah et al., (2013).
There was no single germination of 4. conyzom'es in 25%, 75%, and 100% c ‘n‘ ,.,m

the low presence of A. conyzo'ide&‘rxmt_l;: ,

~ (Figure 3), indicating
study showed a significant difference in seed germ atic

Scanned with CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

regime, alternate wetting and drying of soil, soil nitrate level to affect seed germination.
Although the effect was slight on crop seeds and more on weed sceds, this report is corroborated
by the findings of Oke, (1988), where C. odorara extract inhibited the seed germination of
cowpea, soybean, and tridax. The inhibitory effect of C. odorata extract on germination in this
study was in agreement with the findings of Bhowmik and Doll, (1982) and Johnson and Coble,
(1986). They observed that many weed species exhibit allelopathic effects on germination.

No germinations were observed in Senna 1ora by 100% concentration (Figure 5) of aqueous
extract due to the higher amount of allelochemicals in higher concentratioﬁs. The present study
also showed that phytotoxicity of the plant extracts was concentration-dependent because there
was an increment in inhibition with an increasing concentration of extract. These results agreed
with the findings of Fariba e/ al., (2007), who stated that allelochemicals stimulated or inhibited
plant growth depending on their concentration.

5.2.Effects on germination indices
The effect of aqueous extract on Germination Index, Mean Germination Time, and Relative

Germination did not show any significant difference, while in IP, there was a significant
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inhi
: tly inhibited the germination, root and shoot elongation, and development of lateral
otgﬁf icer arietinum, Brassi

G

iea juncea, Cucumis sativus, Phaseolus mungo, Raphanus sativus, %
mguiculata which showed similarities with present study result. :

len_gth of tested species (Zricicum aestivum, Zea mays, Eleusine coracana, Ageratumf—_u?. )

n the root length of paddy seed and barnyard grass seed conducted to test 23 known
als, including cinapic acid. Their results indicated that roots mlght have been
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Appendix I: Data sheets yseq in field sampling

T 'V '\“\-SS‘F‘.'

Municipality: .......... ... -+ Locality: e T

ASpeCt i......................Slope ks

Date: ...............Investigator: .

. Latltudex
Longituders wvoociiiin st \Disturbarice livel (i
Plot No: Quadrat No: Sadi

For shrub

S.N | Plant species

For herb

S.N | Plant species
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Selected photo plates
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Photo plate a: Field invaded by C. odorata., b: Allelopathic effect of aqueous extract of C. odorata on
seedling growth of T. aestivum., ¢: Allelopathic effect of aqueous extract of C. odorata on germination of
Z. mays, d: T. aestivum, e: S toraf: E. coracana, g: Allelopathic effect of aqueous extract of C. odorata

on seedling growth of A. conyzoides, h: Z mays., i: E. coracana., :S. tora.,

49
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