
 
 

PHENOLOGY AND RESPONSE OF CLIPPING IN RELATION TO 

INVASIVENESS OF PARTHENIUM HYSTEROPHORUS L. 

 

 

 

 

 

A Dissertation Submitted to 

The Central Department of Botany, Tribhuvan University 

for Partial Fulfillment of the Requirements of the Masters’ Degree of Science in Botany 

 

 

 

Submitted by 

Kusum Pokhrel 

Ecology and Resource Management Unit 

Exam Roll No: 6276 

T.U. Regd. No.:5-2-48-2562-2005 

Central Department of Botany 

Batch: 065/067(2009) 

 

 

Central Department of Botany, Tribhuvan University 

Kirtipur, Kathmandu, Nepal 

                          2013  



ii 
 

 



iii 
 

 



iv 
 



v 
 



vi 
 

CONTENTS 

CHAPTER             PAGE NO. 

CERTIFICATE     ii 

LETTER OF APPROVAL     iii 

ACKNOWLEDGEMENTS     iv-v 

CONTENTS    vi-viii 

ABSTRACT     ix 

LIST OF FIGURES,TABLES,APPENDICES AND    

PHOTOPLATES                         x-xi 

LIST OF ABBREVIATION AND ACRONYMS     xii 

1. INTRODUCTION 

1.1 Background              1 

1.2 Statement of the problem            2 

1.3 Justification of the study            4 

1.4 Research questions             4 

1.5 Hypotheses and objectives            5 

1.6 Limitation of the study            5 

2. LITERATURE REVIEW 

2.1 Mechanism of plant invasion            6 

2.1.1 Habitat invisibility            6 

2.1.2 Enemy Release Hypothesis and plant invasion        7 

2.1.3 Allelopathy and plant invasion           8 

2.2  Invasiveness of plant species            9 

2.3  Life history traits            10 

2.4 Population biology of invasive plants          12 

2.5 Phenology             13 



vii 
 

2.6 Seasonal variation in the growth of parthenium               14 

2.7 Impact of parthenium invasion on species diversity and biomass production       14 

2.8 Management of parthenium invasion             15  

3. MATERIALS AND METHODS 

3.1 Study area                18 

3.1.1 Biogeographical location and vegetation           18 

3.1.2 Climate                21 

3.2 Species characteristics              22 

3.3 Vegetation sampling               23 

3.4 Plant collection, Herbarium preparation and Identification          24 

3.5 Clipping experiment               25 

3.5.1 Seed collection               25 

3.5.2 Experimental design              25 

3.6 Data analysis                26 

3.6.1 Monthly and seasonal variation in the different phases of parthenium      26 

3.6.2 Relationship between parthenium density and species richness               27 

3.6.3 Impact of clipping on different parameters of parthenium                        27 

4. RESULTS 

4.1 Phenological changes               28 

4.2 Parthenium density and height             30 

4.3 Number of cohorts               32 

4.4 Variation of seedling density with temperature and precipitation         32 

4.5 Species richness and parthenium density            33 

4.6 Response of parthenium to clipping             35 

5. DISCUSSION 

5.1 Phenology                37 

5.2 Species richness and parthenium density                   39 

5.3 Response of parthenium to clipping             40 

6. CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion                42 

6.2 Recommendation               42 



viii 
 

REFERENCES             43 

APPENDICES            (a-e) 

PHOTOPLATES           (f-h) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

ABSTRACT 

Phenology of parthenium weed ( Parthenium hysterophorus L.) was monitored for a year 

from May 2011 to April 2012 in Sundarighat, Kirtipur of Kathmandu district, Central 

Nepal. In permanently marked plots, different parameters such as maximum height, 

density and number of seedling cohort produced were noted assuming that they might 

have critical role in determining the invasiveness of this weed. The study also focused on 

the response of this weed to clipping (mechanical damage) in terms of seed output, height 

and number of branches produced. To meet the objectives of the study, two approaches, 

field sampling and the clipping experiment were applied in green house. In field sampling 

a total of eight transects (1 m × 10 m) in pair, each transect having five plots (1 m × 1 m) 

selected randomly were sampled. In each plot, number of vascular plant species present 

and number of individuals of parthenium seedling, juvenile and flowering individuals and 

their maximum height were recorded every month for a year. In clipping experiment, out 

of 60, 15 plants were selected randomly as a control and remaining 45 were subjected to 

single, double and triple clipping. At last, seeds were harvested separately for each 

treatment and the maximum height and number of branches produced were recorded for 

each plant. There was no significant difference among the seedling density in rainy, fall 

and summer seasons. The four cohorts of seedlings emerged in the study site in a year. 

The highest seedling density was recorded in February. Whereas, density of reproductive 

individual showed significant difference between rainy and fall seasons but no significant 

difference between winter and summer seasons. Flowering was observed in 8 out of 12 

months showing peak in July. The vascular plant species richness did not show any 

relationship with parthenium density but it showed negative relation with the height in 

July which was the month with highest height. The significant difference was obtained in 

seed output and mean height among control, single clipping, double clipping and triple 

clipping. Number of branches increased with increasing clipping frequency. This weed 

did not compensate in seed production and growth following repeated clippings. It can be 

concluded that prolonged period of flowering and production of several cohort of 

seedling could be the contributing factor for high invasiveness of parthenium.  

Keywords: Management, Plant species richness, Seedling cohort, Kathmandu. 
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