
PLANT SPECIES COMPOSITION AND SOIL SEEDBANK IN            

PARTHENIUM HYSTEROPHORUS L. INVADED GRASSLAND 

OF HETAUNDA, CENTRAL NEPAL 

 

 

 

 

A Dissertation Submitted to the 

Central Department of Botany, Tribhuvan University, for the 

Partial Fulfillment of the Requirements for the                                                                                      

Master of Science in Botany 

 

 

Submitted by 

Jyoti K.C. 

Exam Roll No: 5810 

Batch: 064/066 (2007/09) 

T.U. Regd. No.: 5-2-48-2864-2004 

 

Central Department of Botany, Tribhuvan University 

Kirtipur, Kathmandu, Nepal 

December 2012 



i 
 

 

 

 

RECOMMENDATION 

This is to certify that the dissertation work entitled “Plant Species Composition and 

Soil Seedbank in Parthenium hysterophorus L. Invaded Grassland of Hetaunda, 

Central Nepal” submitted by Jyoti K.C. has been carried out under my supervision. 

The entire work was based on the results of her primary fieldwork and has not been 

submitted for any other academic degree. I therefore, recommend this dissertation to 

be accepted for the partial fulfillment of Masters of Science in Botany from 

Tribhuvan University, Kathmandu, Nepal. 

 

 

 

……………………………………. 

  

 

 

 

 

 

 

Date: Nov 09, 2012  

(Dr. Bharat Babu Shrestha) 

Assistant Professor 

Central Department of Botany 

Tribhuvan University 

Kathmandu, Nepal 



ii 
 

 

 

 

LETTER OF APPROVAL 

This dissertation paper entitled “Plant Species Composition and Soil Seedbank in 

Parthenium hysterophorus L. Invaded Grassland of Hetaunda, Central Nepal” 

submitted at the Central Department of Botany, Tribhuvan University by Jyoti K.C., 

has been accepted for the partial fulfillment of requirements for Masters of Science in 

Botany. 

EXPERT COMMITTEE 

 

……………………………….                        …………….………………     

……………………              

                                                                 

 

 

 

……………………………….                         ...…………………..……… 

……………………         

  

        

 

 Date of Examination: Dec 26, 2012  

          (Department Head) 

      Dr. Promod Kumar Jha 

                Professor 

   Central Department of Botany 

        TU, Kathmandu, Nepal 

 

 

 

 

 

(Supervisor) 

Dr. Bharat Babu Shrestha 

Assistant Professor 

Central Department of Botany 

TU, Kathmandu, Nepal 

 

(External Examiner) 

Dr. Bimala Devi Devkota 

Senior Scientific Officer 

National Academy of Science and 

Technology (NAST) 

Khumaltar, Lalitpur 

 

(Internal Examiner) 

Dr. Chitra Bahadur Baniya 

Assistant Professor 

Central Department of Botany 

TU, Kathmandu, Nepal 



iii 
 

ACKNOWLEDGEMENTS 

I have received much help and encouragement from many people in completing this 

work. Although, it is not possible to mention all by names, I would like to extend my 

sincere and special gratitude to the following individuals.  

At first, I would like to thank sincerely my supervisor Dr. Bharat Babu Shrestha, 

Lecturer of Central Department of Botany, Tribhuvan University, Kirtipur for his 

constant support and guidance without which this work would not have been 

completed. 

I am extremely grateful to Prof. Dr. Promod Kumar Jha, Head of the Central 

Deparment of Botany, Tribhuvan University, Kirtipur for his administrative and moral 

support. 

I am thankful to Prof. Dr. Krishna Kumar Shrestha, former head of Central 

Department of Botany, TU, Kirtipur and Prof. Dr. Ram Prasad Chaudhary for their 

encouragement and support. I owe my deep gratitude to Dr. Mohan Siwakoti for plant 

identification. I would like to thank Dr. Anjana Devkota for her encouragement. I 

must thank Mrs. Shanti Bajracharya, Librarian of Central Department of Botany for 

her kind support. 

My special thanks to my friends Ambika Poudel Gautam, Mahesh Limbu, Janardan 

Mainali and Khum Thapa Magar. I am thankful to my seniors Mr. Debendra Karki, 

Mr. Jyoti Gajurel, Mr. Kamal Mohan Ghimire, Mr. Mitra Pathak who assisted me 

directly or indirectly in my work. I would also like to thank my juniors Kusum 

Pokhrel and Hem Raj Poudel for their help. I am grateful to Mr. Mishra, local of 

Hetaunda, who helped me during my field work by providing spades. I am also 

thankful to Central Department of Environmental Science for providing soil core 

sampler which was very helpful during soil sampling. 

I must thank Nepal Academy of Science and Technology (NAST) for the partial 

financial support through grants to my supervisor. I am also thankful to Cornell Nepal 

Study Program for providing me partial financial support to conduct this thesis work. 

At last but not the least, my deep appreciation goes to my family members for their 

inspiring encouragement at all the times ever. I am greatly indebted to my sister 

Deepa K.C. for always being with me and helping me in every step. 

 

Date: Nov 09, 2012 Jyoti K.C. 

  



iv 
 

CONTENTS 

CHAPTER PAGE NO. 

TITLE PAGE 

RECOMMENDATION i 

LETTER OF APPROVAL ii 

AKNOWLEDGEMENTS iii 

CONTENTS iv 

ABSTRACT vii 

LIST OF FIGURES, TABLES, APPENDICES AND 

PHOTO PLATES viii 

LIST OF ABBREVIATION AND ACRONYMS xi 

1. INTRODUCTION 1-5 

1.1 Background 1 

1.2 Justification of the study 3 

1.3 Hypothesis 4 

1.4 Objectives 5 

1.5 Limitations 5 

2. LITERATURE REVIEW 6-11 

2.1 Origin and distribution of Parthenium 6 

2.2 Species composition and richness in Parthenium infested site 6 

2.3 Soil seedbank 8 

2.3.1 Formation of soil seedbank 8 

2.3.2 Size of the soil seedbank in the Parthenium infested area 9 

2.3.3 Seed viability and longevity 9 

2.3.4 Persistence of the soil seedbank 10 

2.3.5 Factors affecting the soil seedbank 11 

 



v 
 

2.3.6 Impacts of Parthenium defoliation by Zygogramma bicolorata  

on the size of soil Seedbank 11 

3. MATERIALS AND METHODS 12-19 

3.1 Study area 12 

 3.1.1 Biogeographical location 12 

 3.1.2 Vegetation 12 

 3.1.3 Geology and Soil 12 

 3.1.4 Climate 14 

3.2 Field Sampling 15 

3.2.1 Vegetation Sampling 15 

3.2.2 Soil Sampling 16 

3.3 Seed Germination 16 

3.4 Plant Collection, Herbarium Preparation and Identification 17 

3.5 Numerical Analysis 17 

4. RESULTS 20-29 

4.1 Species Composition at Different Levels of Parthenium Infestation 20 

4.2 Parthenium and its impact on species richness and cover 21 

4.3 Variation between years 22 

4.4 Plant species richness and Parthenium abundance 23 

4.5 Germinable soil seedbank composition and density 23 

 4.5.1 Soil seedbank: year 1(2009) 23 

4.5.2 Soil seedbank: year 2 (2010) 25 

4.6 Germinable soil seedbank of Parthenium in 2009 and 2010 26 

4.7 Vertical distribution of germinable seeds of Parthenium in the soil 27 

4.8 Contribution of Parthenium in the total germinable soil seedbank 28 

4.9 Species similarity 29 

5. DISCUSSION 30-36 

5.1 Impacts of Parthenium on species composition and richness 30 

5.2 Variation between the years 32 

5.3 Germinable Soil Seedbank 33 

5.3.1 Germinable soil seedbank density and composition 33 

5.3.2 Comparison of germinable soil seedbank of Parthenium between 

2009 and 2010 34 



vi 
 

           5.3.3 Vertical distribution of germinable seeds of Parthenium in the soil 35 

           5.3.4 Comparison of the species composition between standing flora 

and soil seedbank 35 

6. CONCLUSIONS AND RECOMMENDATIONS 37-38 

6.1 Conclusions 37 

6.2 Recommendations 38 

REFERENCES 39-48 

APPENDICES (a-n) 

PHOTOPLATES (o-q) 

  



vii 
 

ABSTRACT 

Impact of Parthenium hysterophorus L. invasion on the herbaceous plant species 

richness and composition of a grassland and its abundance in the total germinable soil 

seedbank were monitored for two years in Hetaunda Municipality of Makawanpur 

district, Central Nepal. The study also dealt with the impacts of defoliation caused by 

the leaf feeding beetle Zygogramma bicolorata on the germinable soil seedbank 

density of Parthenium. Field samplings were done in two steps; vegetation sampling 

and soil sampling. The vegetation samplings were done in September and the soil 

samplings in October for the two successive years 2009 and 2010 representing 1
st
 and 

2
nd

 year of defoliation by Zygogramma, respectively. A total of 30 transects, 10 on 

each of the three study sites, selected subjectively were sampled. On each transect, 3 

quadrats of 1m  1m were sampled in such a way that they represented >90%, 

>40≤60% and 0-10% Parthenium coverage, indicating High, Medium and Low levels 

of Parthenium infestation, respectively. Altogether 90 quadrats (3 on each of the 30 

transect) were sampled. In each quadrat, vascular plant species richness, Parthenium 

density, its coverage, maximum height and the coverage of other species were 

recorded. For the estimation of germinable soil seedbank density, soil samples were 

collected from the plots having high Parthenium infestations at two different depths 

(0-5 cm and 5-10 cm) by using soil core sampler, and thus collected soil samples were 

kept for germination in the greenhouse for eight months and soil seedbank was 

analyzed by counting germinating seedlings. There were no significant differences in 

the herbaceous plant species richness at different levels of Parthenium infestation but 

we found change in the species composition. Parthenium had the highest abundance 

on the germinable soil seedbank measured up to 10 cm soil depth and comprised 

about 4/5
th
 of the total soil seedbank. We did not find significant change in the 

germinable soil seedbank density measured for 2009 and 2010. The study suggests 

that Parthenium invasion is affecting the species composition of grassland Defoliation 

caused by the Zygogramma has not been so effective in reducing the soil seedbank 

density owing to the recent event and persistent nature of its germinable soil 

seedbank. Thus, for effective control of Parthenium, defoliation has to be continued 

for some more years associated with other long-term management programs. 

Keywords: Biocontrol, germinable soil seedbank, Species richness, Zygogramma 

bicolorata. 
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