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Abstract: In Partheniumhysterophorus invaded vegetation developed after nine years of abandonment of
cropland,shoot biomass production estimation study was conducted in Auguest 2015 (peak growth period) in
about 240ha land of J.P.UniversityChapra campus. Altogether thirteen species were recorded including
P.hysterophorus. The live shoot biomass value for Parthenium was 3205.32 gm™2 and for other species it
ranged from 1 to 330.72 gm™2. For other species minimum value 1gm~2was for Alysicarpusmonoliferand
maximum value 330.72gm~2 for Dicanthiumannulatum. Total shoot biomass value was 3992.24 gm™2.
Partheniumcontributed about 80.3% of the total shoot biomass. About 0.78 t.ha~'shoot biomass was produced
by P.hysterophorus. Alternatively the shoot biomass produced by Partheniumcan be used as a raw material as
feed, stock, forage, compost, green manure or as herbicide, pesticide, insecticide, ethanol, synthesis of
nanoparticles, feed additive for silkworm, decolorizing agent etc.
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. Introduction

Congress grass(Partheniumhysterophorus L.) an exotic weed which is introduced in India in 1955 in
Pune through the imported food grains and belongs to Asteraceae family, it is also reported that congress grass
has remarkable power of regeneration (Dhawan and Dhawan 1996). It can adopt any climate very easily and it
spreads at an alarming rate all over India.lt is a noxious weed species which has infested fallow and cultivated
lands in tropical Asia North America etc. An active chemical parthenin,a terpenoide is the major content in this
plant. Allelochemicals are derivatives of plants and cause germination failure and reduce biomass in many
weeds and crops(Khan et al. 2004,2005). Many therapeutic herbicides are derived from Partheniumfor weed
control(Duke et al.2002). Tamado et al.(2002) have reported that the seeds of Parthenium was>50% after 26
months of burial in the soil and that the ‘half-life’ of seeds in the soil was3-4 years.Parthenium can be utilized as
a source of organic matter to prepare its compost. It increases the agricultural production yield in comparison to
other chemical fertilizers and minimizes the water requirement to the crop due to enormous power of water
holding capacity. The compost of Parthenium is the rich source of macro and micro-nutrients, vitamins,
enzymes, antibiotics and growth hormones. P. hysterophorus can form dense pure stands underneath plant
residues, and seeds accumulate and render the soil unsuitable for other vegetation(Kohli and Batish 1994).

In recent years the uses of weeds for beneficial purposes are recommended by several scientists such
asParthenium can be used as asource of herbal medicine, compost, green manure, herbicides, insecticides, feed,
forage and in industries for paper making, dicolorization of dyes etc. Thus the shoot bimass produced by
Parthenium has many uses.

The present study was conducted to evaluate the levels of shoot biomass produced in nine year old fallowland
by Partheniumhysterophorus.Partheniumweed is most frequent species at the study site.

Il.  Materials And Methods

A study was conducted for the estimation of shoot biomassin J.P. University Chapra campus in the
month of September, 2015. The university campus was established about nine years ago in about 240ha land
where earlier cropping was done. In this fallowland herbaceous vegetation has developed but the invasive
species Partheniumhysterophorus has invaded the campus on large scale. The study site is situated between 25°
36°- 26° 15’ N latitude and 84° 25°- 85° 15’ E longitude. The climate of Chapra, Bihar is hot and dry. Annual
rainfall normally varies from 66 to 126 cm in rainy season. The maximum and minimum temperature ranges
from 6°¢to 45°. The relative humidity ranges from 39 to 90 per cent in the months of May and December,
respectively. Randomely ten quadrates of 50 X 50 cm? sizes were placed in the vegetation. All herbaceous
plants at the soil surface were harvested. Harvested samples of each quadrate were kept in separate polyethylene
bags. Samples were brought to the laboratory and samples of each quadrate were separated species wise and
their numbers were counted. We took fresh weight through the electronic balance and were oven-dried at 80°¢
for 24hrs. and again dry weight was taken.
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I11.  Results

There was a very high infestation of P. hysterophorus in the present study site. A total number of 13
plant species were recorded, in which P.hysterophorus was the most dominant species. Other species were
Dicanthiumannulatum, Oxalis corniculata, Cynodondactylon, Dactyloeteniumaegyptium, Tridaxprocumbens,
Cyperusrotandus,  Digitariasetigera,  Phyllanthusniruri,  Eleusineindica, Evolvulusalsinoides, Croton
sparsiflorusandAlysicarpusmonolifer . The live shoot biomass and relative shoot biomass values are in Tablel.
Live Shoot Biomass -: The live shoot biomass value for Parthenium was 3205.32 gm™~2. The biomass values for
other species ranged from 1 to 330.72 gm™2. It was minimum 1 gm~2 for A .monolifer whereas the maximum
value was 330.72 gm~2 for D. annulatum.The total shoot biomass value for all species was 3992.24gm™2.
About 0.78t ha~! shoot biomass was produced by Parthenium only in the present study site.
Relative shoot Biomass -: The relative shoot biomass value for Parthenium was 80.28% and for other species it
ranged from 0.02 to 8.28% only. The minimum value 0.02% was recorded for C .sparsiflorus and A . monolifer
whereas the maximum value 8.28% was recorded for D . annulatum.

Table 1.Live shoot biomass and relative shoot biomass of different plant species in peak growth period.

Sl Name of Species Live Shoot | RelativeShoot
No. Biomass(gm~?) Biomass (%)
1 Partheniumhysterophorus 3205.32 80.28

2 Dicanthiumannulatum 330.72 8.28

3 Oxalis corniculata 107.6 2.69

4 Cynodondactylon 127.92 3.20

5 Dactylocteniumaegyptium 67.24 1.68

6 Tridaxprocumbens 54.28 1.35

7 Cyperusrotandus 11.12 0.27

8 Digitariaphyllanthus 62.44 1.56

9 Digitariasetigera 9.48 0.23

10 Eleusineindica 2.00 0.05

11 Evolvulusalsinoides 12 0.30

12 Croton sparsiflorus 1.12 0.02

13 Alysicarpusmonolifer 1.00 0.02

Total 3992.24 99.93

IV.  Discussion

In the present study shoot biomass value of Parthenium was 3205.32gm™2 or about 0.78t ha=! and for
other species 1 to 330.72 gm™2. In tropical grasslands of India the maximum and minimum values for shoot
biomass values ranged from 76 to 3296 and 0 to 871 gm™~2 (Singh and Joshi 1979). Thus except for Parthenium
the total shoot biomass of other species was 786.92gm™2 which is less than the values reported for Indian
grasslands. Thus in the present study the total live shoot biomass value was 3992.24 gm™2 out of which
Partheniumcontributed 80.28%. Evans (1997) has reported that P.hysterophorus reduces pasture productivity by
90%. Dwindling effect of P.hysterophorus on grass biomass of grasslands of Queensland, Australia has also
been reported by Dhileepan (2007).

Although several workers have reported harmful effects of Parthenium on vegetation, crop plants,
animals and humanbeings (Shikha and Jha 2016 a,b,c ) but at the sametime several workers have reported
beneficial effects of Parthenium also (Ramya and Shree 2014, Arshad et al.2009, Prem et al.2010, Rajeshwari et
al.2013). The effective utilization of Parthenium will be beneficial in both the effective management and
providing productive uses (Ramaswami 1997, Seier and Djeddour 2000).The biomass produced by Parthenium
(78t ha™1) in the present study may be used in herbal medicine (Dominguez and Seier 1970, Mew et al. 1982,
Sharma and Bhutani 1988, Singh et al.1996, Nabie et al. 1996, Morton 1981, Patel 2011, Ravinder and Vashistha
2014, Anonymous 2014, Surib- Fakim et al.1996, Maishi et al.1998, Venkataish et al. 2003, Das et al.2007,
Ramos et al.2002, Parashar et al.2009). It can also be used in compost and green leaf manure (Sudhakar 1984,
Son 1995, Bharati et al. 2001) because it is a rich source of N,P,K,Ca,Mg,Chlorophyll etc., (Bharati et al.2001,
Ramaswami 1997, Persons and Cuthbertson, 1992, Kishor et al.2010, Ambasta and Kumari 2013, Wakjira et
al.2009). Parthenium has also been reported to be used as insecticide (Parsons and Cuthebertson 1992; Hiremath
and Ahn 1997;Sohal 2002),as herbicide (Mersie and Singh 1987, Pandey et al.1993, Batish et al.2002), as
fungicide (Ganeshan andJayachandra 1993), as nematicide(Azam et al. 2001, Prasad et al. 2002, Dwivedi et al.
2000 and Sharma et al.2003);as foliar supplementation of the leaf water (Patil 1997, Singhal et al. 1998), as a
source of Oxalic acid (Mane et al.1986) and biogas (Gunaseelan 1987, Abubacker et al. 1999, Thakur and
Singh 2000,2003).1t can also be used in removal of basic dyes and production of rubber, paper and card boards
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in industries. Thus the alternative uses of Parthenium in beneficial purposes will be effective in management and
eradication of Parthenium.

V.  Conclusion
In this study the shoot biomass value of Parthenium was 3205.32gm™2 or about 0.78 tha™! and for
other species 1 to 330.72gm 2. It can also be used in removal of basic dyes and production of rubber, paper and
cardboards in industries. Thus, the alternative uses of Parthenium in beneficial purposes will be effective in
management and eradication of Parthenium.

VI.  Acknowledgement
| am thankful to Botany Department, J.P.UniversityChapra, Bihar for providing the laboratory facilities to
conducttheresearch work.

References
[1]. Abubacker M.N., RaoG.R., Kumaresan A. 1999. Sugarcane press mud cake accelerator of biogas production in various weed
biomass. Advances in Plant Sciences. 12(1), 73-78.

[2]. Ambasta S.K., Kumari S. 2013.A Scientific approach conversion of eco-harardousParthenium weed into eco-friendly by compost
making. International Journal of Geographical Earth EnvironmentScience.3(1),90-94.

[3]. Anonymous.2014. Partheniumhysterophorus. Invasive species compendium http://www.cabi.org/isc/datasheet/45573.

[4]. Arshad J., Sobiya S., Shazia S. 2009. Comparison of TrifoliumalexandriumL. and PartheniumhysterophorusL. Green manures in

rice-wheat cropping systems. The Philippine Agricultural Scientist. 92(1),110-115.

[5] Azam M.F., Mehmood R.K., Shamim A. 2001. Effect of plant extract of some members of Asteraceae on hatching and mortality of
root-knot nematode, Meloidogyne incognita. Bionotes. 3(1), 9-10.

[6]. Batish D.R., Singh H.P., Saxena D.B., Kohli R.K., Zydenbos S.M. 2002. Effect of Parthenium — a Sesquiterpene lactone from
Partheniumhysterophorus L. on early growth and physiology of Ageratumconyzoides. Journal of Chemical Ecology, 28, 2169-2179.

[7]. BharatiJadhav, Suryawanshi D.S., Jadhav B., Vidyavati. 2001. Recycling of organic wastes and weeds for clean environment and
rural development. In: RedySm, Rao D, eds. Perspectives in Biotechnology. Proceedings of a national symposium, Warangal, India,
26-27 February 1999. Jodhpur, India: Scientific publishers. 53-60.

[8]. Das B., Reddy V.S., Krishnaiah M., Sharma A.V.S., Ravi kumar K., Rao J.V., Sridhar V. 2007 Acetylated pseudoguaianoides from
Partheniumhysterophorus and their cytotoxic activity, Phytochemistry.68,2029-2034.

[9]. Dominguez X.A., Sierra A.1970.1solation of a new diterpene alcohol and parthenin from Partheniumhysterophorus.PlantaMedica.
18,275-277.

[10]. Dhawan S.K., Dhawan P.1996. Regeneration in Partheniumhysterophorus L. World Weeds.2,244-49.

[11]. Dhileepan . 2007. Biological control of Parthenium (Partheniumhysterophoru) in Australian rangeland translates to improved grass
production. Weed Science. 55,497-501.

[12]. Duke S.O., Dayan F.E., Aliota G., Rongani I.G. 2002. Chemicals from nature for weed management.Weed Science. 50,138-151.

[13]. Dwivedi S.C.,Kumari A. 2000. Evaluation of some plant extracts as repellent against Callosobruchuschinensis(Linn). International
Journal of Tropical Agricultural .18,181-183.

[14]. Evans H.C.1997. Partheniumhysterophorus:A review of its weed status and the possibilities for biological control . Journal of
Biocontrol News and Information.18,389-398.

[15]. Ganeshan G., Jayachandra 1993. Antifungal activity of Parthenin. Indian Phytopathology.46,193-194.

[16]. Gunaseelan V.N. 1987. Partheniumas an additive with cattle manure in biogas production. Biological Wastes.21,195-202.

[17].  Hiremath I.G., Ahn Y.J.1997-Parthenium as a source of Pesticide. In Mahadevappa M, Patil VC, (eds.) Proceedings of the First
International Conference on Pathenium management, Dharwad, India, 6-9 october 1997. Dharwad, India: University of Agricultural
Sciences.86-89.

[18]. Khan M.A., Marwat K.B., Hassan G. 2004.Allelopathic potential of some multipurpose tree species (MPTS) on wheat and some of
its associated weeds. International Journal of Biology and Biotechnology.1,275-278.

[19]. Khan M.A., Marwat K.B., Hassan G., Hussain Z. 2005.Bioherbicidal effects of tree extracts on seed germination and growth of
crops and weeds. Pakistan Journal of Weed Science Research. 11,179-184.

[20].  Kishor P., Ghose A.K., Singh S., Maury B.R. 2010. Potential use of Parthenium(Partheniumhysterophorus L.) in agriculture. Asian
Journal of Agricultural Research.4,220-225.

[21]. Kohli R.K. Batish D.R.1994.Exhibition of allelopathy by Partheniumhysterophorus L. in agroecosystems. Tropical
Ecology.35,295-307.

[22]. Maishi A.L., Ali P.KS., Chaghtai S.A., Khan G. 1998. A proving of Partheniumhysterophorus L.British Homoeopath
Journal.87,17-21.

[23]. Mane J.D., Jadav S.J., Ramaiah N.A.1986. Production of oxalic acid from dry powder of Partheniumhysterophorus L. Journal of
Agricultural Food Chemistry. 34,989-990.

[24].  MersieW.,Singh M. 1987. Allelopathic effects of Parthenium(Partheniumhysterophorus L.) extracts and residue on some agronomic
crops and weeds. Journal of Chemical Ecology.13,1739-1747.

[25]. Mew D., Balza F., Towers G.H.N., Jevy J.G.1982. Antitumor effects of the sesquiterpene lactone parthenin. Planta Medica.45,23-
27.

[26]. Morton J.F.1981. The puzzling white top. Partheniumhysterophorus: Noxious weed, health hazards, folk-remedy, flea repellent.
Unpublished report,University of Miami,Florida.

[27]. Navie S.C., Mcfadyen R.E, Panetta F.D., Adkins S.W. 1996. The Biology of Australian Weeds 27. Partheniumhysterophorus
L.Plant Protection Quarterly.11(2),76-88.

[28]. Pandy D.K., Kaurawand L.P., Bahn V.M.,1993. Inhibitory effect of Parthenium(PartheniumhysterophorusL.) residues on growth of
water hyacinth (Eichhorniacrassipes Mart Solms.).I. Effect of leaf residue. Journal of Chemical Ecology.19,2651-2662.

[29]. Parashar V., Parashar R., Sharma B., Pandey A. 2009.Parthenium leaf extract mediated synthesis of silver nano particles: a novel
approach towards weed utilization. Digest J Nanomater Biostruct.4,45-50.

DOI: 10.9790/2402-1004023538 www.iosrjournals.org 37 | Page



Alternative Uses Of Shoot Biomass Produced By Partheniumhysterophorus L. In Abandoned.

[30].
[31].
[32].
[33].
[34].
[35].

[36].

[37].
[38].
[39].
[40].
[41].
[42].
[43].
[44].
[45].
[46].
[47].
[48].
[49].
[50].
[51].
[52].
[53].
[54].
[55].
[56].

[57].

Parsons W.T., Cuthbertson E.G. 1992. Noxious weeds of Australia. Melbourne, Australia. Inkata press.692pp.

Patel S. 2011. Harmful and beneficial aspects of Partheniumhysterophorus: an update. 3 Biotech 1(1),1-9.

Patil R.R.1997. Phagostimulant effects of Parthenium on mulberry silkworm(Bombyxmori L.). In Mahadevappa M., Patil V.C.,eds.
Proceedings of the First International Conference on PartheniumManagement, Dharwad, India,6-9 october. Dharwad, India:
University of Agricultural Science.81-85.

Prasad D., Ram D., Imtiyaz A. 2002. Management of plant parasitic nematodes by the use of botanicals. Annals of Plant Protection
Sciences. 10,360-364.

Prem A., Sinha S.K., Thakur P.C.2010. Composting an obnoxious weed, PartheniumhysterophorusL., with the help of a Millipede,
Harpaphehaydeniana.Asian Journal Exp. Biological.Science.1(2),337-343.

Rajesjwari S., Rajiv P., Narendhran S. 2013- Parthenium mediated compost versus Partheniummediated vermicompost: A
comparative study of Nutrition Status. International Conference on Chemical. Agricultural and Medical Sciences.30-33.
Ramaswami P.P. 1997- Potential uses of Parthenium. In: Mahadevappa M, Patil V.C,(eds). Proceedings of the First International
Conference on Parthenium Management, Dharwad, India, 6-9 october 1997. Dharwad, India: University of Agricultural
Sciences.77-80.

Ramos A., Rivero R., Visozo A., Piloto J., Garcia A.2002-Parthenin, a sesquiterpene lactone of Partheniumhysterophorus L. is a
high toxicity clastogen. Mutation Research.51419-27.

Ramya R., Shree M.P. 2014. Comparative efficiency of pretreatment methods onPartheniumhysterophorusL.as a potential feed
stock. International Journal of Scientific and Research Publications.4(9),1-3.

Ravinder K. Vashistha B.D. 2014.Ethnobotanical studies on Karnal District, Haryana, India. International Research Journal of
Biological Sciences. 3(8),46-55.

Seier M., Djeddour D. 2000. Biological control for Management of Invasive Weeds in Africa:with Particular reference to weeds of
conservation areas and rangeland. Walingford,U.K., CAB International. 158 pp.

Sharma G.L., Bhutani K.K.1988. Plant based antiamoebic drugs. Part 11.Amoebicidal activity of Parthenin isolated
fromPartheniumhysterophorus.Plants Medica.54,20-22.

Sharma S.S.,Yadav G.S., Chhillar B.S. 2003. Repellent activity of some plants extracts against Callosobruchuschinensis(L.) in
chickpea grains. Annals of Biology. 19,217-218.

Shikha R., Jha A.K. 2016a. Evaluation of effect of leaf extract of PartheniumhysterophorusL. on seed germination, seedling growth
and fresh weight of Phaseolousmungo.American Journal of Research Communication.4(2):86-103.

Shikha R., Jha A.K. 2016b.Allelopathic effect of leaf extract of PartheniumhysterophorusL. on seed germination and growth of
Ciceraeritinum L. International Journal of Science and Research.5(3): 652-655.

Shikha R., Jha A.K. 2016c.Allelopathic activity of PartheniumhysterophorusL. leaf extract on Pisumsativum. International Journal
Recent Scientific Research.7(3): 9461-9466.

Singh J.S., Joshi M.C. 1979- Primary production. pp197-218. In: R.T. Coupland(Ed.) Grassland Ecosystems of the World. Analysis
of Grasslands and their uses. Cambridge University Press.

Singh U., Wadhwani A.M. and Johri B.M. 1996. Dictionary of economic plants in India. Indian Council of Agricultural Research,
New Delhi.

Singhal B.K., Rajan M.V., Rao Y.R.M. 1998- Weed turns a boon to silk. Indian Textile Journal. 108(9),60-62.

Sohal S.K., Rup P.J.,, Kaur H., Kumari N., Kaur J. 2002. Evaluation of the Pesticidal potential of the Congress grass,
PartheniumhysterophorusLinn. On the mustard aphid, Lipaphiserysimi (Kalt.). Journal of Environmental Biology / Academy of
Environmental biology, India 23,15-18.

Son T.T. 1995. Bioconversions of organic wastes for sustainable agriculture. Ph.D. Thesis.Tamil Nadu Agricultural University,
Coimbatore, India.

Sudhakar P. 1984. Substitute of fertilizer nitrogen through green manure in lowland rice. M.Sc. Thesis, Tamil Nadu Agricultural
University, Coimbatore, India.

Surib-Fakim A., Swerab M.D., Gueho J., Dullo E.1996. Medicinal plants of Rodrigues. International Journal of Pharmacogn. 34,2-
14.

Tamado T., Ohlander L., Milberg P.2002. Interference by the weed Partheniumhysterophorus L. with grain sorghum: Influence of
weed density and duration of competition. International Journal of Pest Management.48,183-188.

Thakur S.K., Singh K.D.N. 2000. Efficiency of agricultural wastes and weeds for biogas production. Journal of Research.Birsa
Agricultural University. 12,11-15.

Thakur S.K., Singh K.D.N. 2003. Anaerobic digestion of agricultural wastes and weeds for biogas production. Annals of Biology.
19,245-249.

Venkataiah B., Ramesh C., Ravindranath N., Das B. 2003.Charminarone, a seco-pseudoguaianolide from Partheniumhysterophorus.
Phytochemistry. 63:383-386.

Wakjira M., Berecha G., Tulu S.2009-Allelopathic effects of an invasive alien weed PartheniumhysterophorusL. compost on lettuce
germination and growth. African Journal of AgriculturalResearch.4(11),1325-1330.

DOI: 10.9790/2402-1004023538 www.iosrjournals.org 38 | Page



