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Introduction:

Parthenium hysterophorus locally known as gajar ghans or carrot weed is an obnoxious weed which has spread throughout India after its first occurance in Pune in 1956. Now it has achieved the status of “worst weed” owing to its allelopathic effects on agricultural lands and forestry crops. Parthenium is largely a weed of the fallow and wastelands but now spreading on any open pockets of rural and urban areas causing substantial harmful impacts on man and animal. Though, its effect on wild animals in wilderness has not been reported so far.

Impact of Parthenium on agricultural and forestry crop production has also been documented (Sushil kumar and Saraswat, 1999 ). It has become a menace in many forest nurseries in Madhya Pradesh  and Maharashtra and has spread to many forest areas of Karnataka, Andhra Pradesh, Madhya Pradesh, Uttar Pradesh, Tamilnadu, W. Bengal, Gujarat, Orissa and Bihar (Mahadevappa, 1996). About 5 million ha of land has been invaded by Parthenium in India (Kohali & Rani,1994; Angiras & Saini, 1997, Mukhopadhyay, 1997). Moreover, Parthenium as a poisonous, allergic and aggressive weed posing,
serious threat to human beings and their livestock’s. It has been considered as one of the greatest source of dermatitis, asthma, nasal, dermal and naso-bronchial diseases. Parthenium toxicity in buffalo calves was reported to cause onset of diarrhoea, anorexia, Pruritus, alopesia, dermatitis etc ( Kadhane et.al. (1992). Kumar & Rohatgi (1999) have reported the role of invasive weed in changing floristic diversity with little or no growth of any other species

Ecological problems due to invasion of Parthenium in open pockets, grazing lands, Reserve and Protected areas of natural forests have not been taken as a threat to sustained biodiversity including economically important wild genetic resources in forestry sector. In the present study impact of Parthenium invasion on floral biodiversity of natural forest ecosystem have been explored in baiga chuck area of tribal district Dindori in Madhya Pradesh.

Study Site: 

This study was conducted in the People’s Protected Area (PPA), recently notified by MPFD for sustainable management of natural forest resources through community participation. According to Champion & Seth (1968) the study site of “Baiga chuck area” is represented to a high biological reserve zone in tropical moist deciduous peninsular sal (Shorea robusta) forests of high level sal 3c/c2e ( i & ii ). This forest type harbours immense biologically diverse flora and fauna including site-specific wild genetic resources along with several economically important wild medicinal plants (Prasad & Pandey, 1987). The area is also representing a house of aboriginal tribe “Baiga” as integral part of the forest ecosystem, since, time immemorial and largely dependent on forest for their livelihood (Shukla and Pandey, 1993).

The area is mainly inhabited by aboriginal “Baiga Tribes” as relict group in remote areas of forest ecosystem of study sites with total population of 16,716 (1981, Census). Baiga chuck forms a group of villages within the forest ecosystem in Dindori tribal district of the State. It was originally established by Forest Department as an abode for those baiga families, who had not abandoned shifting cultivation. Later on the villages of “baiga chuck “ were converted into forest villages under the Indian Forest Act. The baigas of this area continued to enjoy the freedom of shifting cultivation till 1935.They are still dependent on forest for their livelihood. The level of dependence on forest of the inhabitants is very high and their economy is still forest based. Collection of NTFP’s, tubers, edible fruits and vegetables contribute the major part in their annual income. 

The abandoned shifting cultivated land, open areas of villages and other open patches along the road have become as a “ Parthenium bank” in and around natural forest ecosystem. Since, Parthenium has the potential to establish in non-congenial environmental conditions with high yield of viable seeds and high regeneration capacity, invasion and subsequent establishment in natural forest floor have became a natural process with high intensity in the study site.

Materials and Methods: 

In order to study the impact of Parthenium on ground floral diversity and Phytosociological structure in Parthenium infested areas, three sites were selected. (i) Parthenium infested open patches in the vicinity of forest, (ii) Parthenium invaded sites of the open forest land and (iii) Parthenium free site of forest. A quadrate method (Smith, 1983; Mishra, R 1968) was adopted to study the phytosociological structure in all the three study sites. 30 quadrates of 1 X1 m size were laid out in each site and analytical characteristic viz., frequency and density of plant species, encountered in each quadrate were recorded from each sites. Relative frequency, density and abundance of encountered species were calculated following the methods suggested by Smith (1983).

Result and Discussion:


Parthenium invasion in remote areas of natural forest ecosystem has been observed by some of the workers. But impact on existence of indigenous flora of forest ecosystem has not considered as a threat so far. Though, Parthenium has established on village sites and open areas of the forest ecosystem and it may be considered as a first stage of invasion. Subsequently, seed dispersal, through runoff during rainy season is the vast source of distribution of the species in remote localities of the site. Consequently, water logged areas or rain fed areas of natural forest ecosystem has severely infested by the Parthenium. These colonized pockets of Parthenium playing a role of seed bank, which is leading to a gradual invasion in various forest habitats in the vicinity.


The severity of establishment and gradual invasion of Parthenium into  natural forest ecosystem has not been considered as a menace for replacement of indigenous floral diversity in the "forest management system". Parthenium infested locality in “Baiga chuck  “ obviously envisaged that Parthenium has successfully colonized near the habitation, crop lands, grazing lands in between the forest ecosystem. Moreover, prevailing biotic factors in forest ecosystem viz., fire, grazing by domestic cattles, over use of resources by the villagers, gradual  opening of the forest cover have created the congenial habitat condition for establishment of Parthenium.


Observations on three study sites obviously indicate that the existence of indigenous floral diversity on forest floor is under threat by gradual invasion of Parthenium in the area.

Site 1: Parthenium infested area in the vicinity of forests: 

Observations show that due to Parthenium colonization, only 4 indigenous species have been found to grow with insignificant IVI. Average density of Parthenium in this study site was found to be maximum having 1,92,303 individuals/ha with IVI 175.73. The other ground associates were Sida acuta, Ageratum conyzoides, Arthraxon sps and Comelina sps. with average density of 21,000, 11333, 12000,9000 individuals / ha with IVI of 39.21, 30.17, 28.56 and 26.33 respectively.

Site 2: A distant locality:  Parthenium invaded site in open forest land: 


In this area, Parthenium is gradually overcoming by replacing the indigenous ground species of the area. Composition of indigenous ground flora was comparatively higher than Site-1, but only 12 plant species were encountered in this site. Though, Parthenium was dominant with average density of 1156.61 individuals / ha with maximum IVI of 91.43. Other main associates were Hiptis suaveolens, Arthraxon sps, Ageratum conyzoides, Bidense pilosa, Hemidesmus indicum, Cassia tora etc (Table:2). Density and Importance value index of economically important species viz., Achyranthus aspera, Phyllanthus niruri, Tephrosia purpurea, Hemidesmus indicum were observed to have substantial impact on their existence with comparatively less values of density and IVI. (Table:2).

Site 3: An adjoining forest of the People’s Protected Area (Parthenium free site)


In this site, 71 plant species were recorded representing to various plant categories including seedlings and saplings of tree species. This site is observed as an important habitat for several economic wild medicinal and other non-timber forest produces. Adiantum capillaries (406,25/ha), Spilanthus sps (750/ha), Cassia fistula (562.5/ha}, Hemidesmus indicus (343.75/ha) , Embelica officinalis (3175/ha), Embelia robusta (250,00/ha), Barleria prionitis (2593,75/ha) Pterocarpus marsupium (31,25/ha), Marsdenia tennacisma (62,50/ha), Cassia tora (343,75,/ha) Achyranthus aspera (2343,75/ha), Lea cristata (31,25/ha), Solanum indicum (125,00/ha), Curculigo orchaeoides (1406,25/ha), Rubia cordifolia 375,00/ha) Abrus pricatorius 31,25, Chlorophytum tuberosum 125,00, Asparagus racemosus 31,25, Nyctanthus arbortristis 62,50,/ha) Smilax zeylanica (187,50/ha) Abelmoschus esculentum (343,75./ha) were found to be common species as ground flora of the site.


Observations, at three different sites, obviously revealed that Parthenium has completely captured the habitat of indigenous plant species with few struggling indigenous species in Parthenium infested sites by providing non-congenial habitat conditions for indigenous diversity of the area.


Kumar and Rohatki (1999) have also feared the role of invasive Parthenium in changing floristic diversity of natural forests with little or no growth of any other indigenous species lead to cause total loss of biodiversity of the area.



Establishment of Parthenium in Wildlife protected areas and natural forest ecosystem may lead to a serious management problem, as for as the conservation of regional biodiversity is concerned. Problems of exotic weed Lantana camara are already being experienced in natural forest ecosystem as a challenge in forest management. However, we have lost several potentially rich  natural habitats on the cost of several economical NTFP’s and rare genetic wild resources in Lantana infested localities in Madhya Pradesh .


Infact prevailing biotic factors in natural forest ecosystem are providing congenial conditions for invasion of Parthenium by replacing several indigenous floral diversity in almost all forest ecosystem of the State. Grazing, fire and incidence of opening patches a common phenomenon in natural forest areas are virtually accelerating the colonisation of Parthenium as observed in the case of Lantana.

Presently, this weed have not been considered in  prevailing forest management system. There is an urgent need to consider the Parthenium as a threat for indigenous wild genetic resources, especially economically important NTFP’s in natural forests of Madhya Pradesh. Adequate strategy for Parthenium free natural habitat is required to save “bio wealth” and their sustainable development in natural forest ecosystem of the State. Moreover, due to it's allelopethic effects on soil environment the potential of forest ecosystem depleted consequently, may hampered the health of future forest.

Control measures:  The invasion of Parthenium have crossed the initial stage and gradually approaching towards the natural forest ecosystem. Presently, habitation, croplands, open pockets of the forest lands, riverbeds or along the bank of perennial water sources have been emerged as a "Parthenium seed bank" in the study site. Since, this species is causing impact on ecological, economic as well as on social system, need immediate attention for their control measures. Substantial step for eradication of this weed in and around natural forest ecosystem should be taken in time. Appropriate prescription should be made in the prevailing management plans to check its enormous growth.


Though, several reports have suggested different methods to manage this weed viz., mechanical and manual method, cultural management, biological management by pathogens, by insects (a Mexican beetle, Zygograma bicolorata), chemical use (Species specific herbicides) etc. But so far no single method have been proved satisfactory as each method suffers from one or more limitations as impracticability, temporarily relief, environmentally unsafe and high cost. From the past experiences, it is also suggested that any single method is not enough to manage this weed. Therefore, an integrated approach  by amalgamating one or more options for their control is suggested by making suitable provision in prevailing forest management system of the area.
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Table 1 Status of ground vegetation at road Side (Parthenium infested area)

	SN
	Local Name
	Botanical Name of Sps
	Av.Density/ha
	Frequency %
	Abundance
	IVI

	1
	Gajar ghas
	Parthenium hysterophorus
	192333.3
	100.00
	19.23
	175.73

	2
	Khareti
	Sida acuta
	21000
	50.00
	4.20
	39.21

	3
	Ageratum
	Ageratum conyzoides
	11333.33
	56.67
	2.00
	30.17

	4
	Charah ghas
	Arthraxon inermis
	12000
	43.33
	2.77
	28.56

	5
	Comelina
	Comelina Sps
	9000
	50.00
	1.80
	26.33

	Total
	
	245666.7
	300.00
	30.00
	300.01

	Table 2: Status of ground vegetation in area adjacent to forest area.(A distant locality : Parthenium invaded of the open forest land)

	SN
	Local Name
	Name of Sps
	Av.Density/ha
	Frequency %
	Abundance
	IVI

	1
	Gajar ghas
	Parthenium hysterophorus
	1156.67
	100.0
	11.57
	91.43

	2
	Hiptis
	Hiptis suaveolens
	200.00
	80.0
	2.50
	27.39

	3
	Charah ghas
	Arthraxon inermis
	320.00
	86.7
	3.69
	36.25

	4
	Ageratum
	Ageratum conyzoides
	226.67
	63.3
	3.58
	28.50

	5
	Vajradanti
	Tephrosia purpurea
	190.00
	63.3
	3.00
	25.57

	6
	Chippa
	Bidense pilosa
	156.67
	50.0
	3.13
	22.44

	7
	Khareti
	Sida acuta
	100.00
	43.3
	2.31
	16.99

	8
	Anantmool
	Hemidesmus indicum
	23.33
	16.7
	1.40
	7.28

	9
	Chirchita
	Achyranthus aspera
	20.00
	13.3
	1.50
	6.87

	10
	Chakoda
	Cassia tora
	56.67
	30.0
	1.89
	12.03

	11
	Sida sps.
	Sida rhombifolia
	73.33
	36.7
	2.00
	14.06

	12
	Bhuin aonla
	Phyllanthus niruri
	50.00
	26.7
	1.88
	11.19

	
	Total
	
	2573.33
	610.0
	38.44
	300.01


Table 3: Status of Ground vegetation in People's Protected Area
in Baiga chuck area of Dindori Forest Division.

	S

No
	Local Name
	Botanical Name
	Av.Density/ha
	Frequency %
	Abundance
	IVI

	1
	Adiantum
	Adiantum capillaris
	406.25
	31.25
	2.60
	3.59

	2
	Ageratum
	Ageratum conyzoides
	6218.75
	81.25
	15.31
	22.95

	3
	Akarkara
	Spilanthus sps
	750.00
	31.25
	4.80
	5.08

	4
	Alecycarpus
	Alecycarpus sps
	437.50
	25
	3.50
	3.61

	5
	Amaltas
	Cassia fistula
	562.50
	56.25
	2.00
	5.17

	6
	Amera
	Colobrookia oppositifolia
	1437.50
	37.5
	7.67
	7.87

	7
	Anantmool
	Hemidesmus indicus
	343.75
	31.25
	2.20
	3.32

	8
	Aonla
	Embelica officinalis
	31.25
	6.25
	1.00
	0.79

	9
	Artemisia
	
	93.75
	18.75
	1.00
	1.65

	10
	Arthraxon
	Arthraxon
	12625.00
	62.5
	40.40
	43.87

	11
	Baibering
	Embelia robusta
	250.00
	25
	2.00
	2.69

	12
	Bamboo
	Dendrocalamus 

strictus
	31.25
	6.25
	1.00
	0.79

	13
	Baranga
	Kydia calycina
	343.75
	37.5
	1.83
	3.56

	14
	Barleria
	Barleria prionitis
	2593.75
	50
	10.38
	11.94

	15
	Beeja
	Pterocarpus marsupium
	31.25
	6.25
	1.00
	0.79

	16
	Bhedi
	Randia uliginosa
	187.50
	12.5
	3.00
	2.19

	17
	Bhringraj
	Eclipta indica
	62.50
	6.25
	2.00
	1.21

	18
	bhurbhusi
	Ergrostis tennela
	343.75
	6.25
	11.00
	4.98

	19
	Biophytum
	Biophytum sps
	125.00
	25
	1.00
	2.08

	20
	Chanahur
	Marsdenia tennacisma
	62.5
	6.25
	2.00
	1.21



	21
	Charota
	Cassia tora
	343.75
	12.5
	5.50
	3.39

	22
	Chhind
	Phoenix accualis
	156.25
	18.75
	1.67
	2.02

	23
	Chirchita
	Achyranthus aspera
	2343.75
	87.5
	5.36
	11.85

	24
	Cutibela
	Vantilago caliculata
	250.00
	25
	2.00
	2.69

	25
	Cyprus grass
	Cyprus sps.
	125.00
	6.25
	4.00
	2.05

	26
	Desmodium
	Desmodium trifolium
	812.50
	12.5
	13.00
	7.02

	27
	Dhaman
	Grewia tiliaefolia
	93.75
	18.75
	1.00
	1.65

	28
	Doob grass
	Cynodon dactylon
	718.75
	6.25
	23.00
	10.02

	29
	Doomer
	Ficus cunia
	62.50
	12.5
	1.00
	1.22

	30
	Elephantopus
	Elephantopus scaber
	1906.25
	75
	5.08
	10.12

	31
	Euphorbia hirta
	Euphorbia hirta
	281.25
	25
	2.25
	2.85

	33
	Ghont
	Zizyphus xylopyra
	31.25
	6.25
	1.00
	0.79

	34
	Gokhru
	Xanthium stumarium
	31.25
	6.25
	1.00
	0.79

	35
	Hansia daphar
	Lea cristata
	31.25
	6.25
	1.00
	0.79

	36
	J. Bhata
	Solanum indicum
	125.00
	12.5
	2.00
	1.70

	37
	J. Kheera
	Luffa species
	562.50
	31.25
	3.60
	4.27

	38
	Jamun
	Syzygium cumini
	937.50
	50
	3.75
	6.19

	39
	Justecia
	Justecia simplex
	1250.00
	25
	10.00
	7.58

	40
	Kakai
	Flacourtia indica
	93.75
	12.5
	1.50
	1.46

	41
	Kalimusli
	Curculigo orchaeoides
	1406.25
	43.75
	6.43
	7.74

	42
	Karonda
	Carrisa spinarum
	62.50
	12.5
	1.00
	1.22

	43
	Kasahi
	Bridelia retusa
	156.25
	25
	1.25
	2.23

	44
	Kosum
	Schleichera oleosa
	62.50
	12.5
	1.00
	1.22

	45
	Kudo
	Holarrhaena antidysentrica
	31.25
	6.25
	1.00
	0.79

	46
	Mahaneem
	Ailanthus excelsa
	93.75
	12.5
	1.50
	1.46

	47
	Makoy
	Zizyphus oenoplia
	31.25
	6.25
	1.00
	0.79

	48
	Mohline
	Bauhinia vahlii
	218.75
	25
	1.75
	2.54

	49
	Papada
	Gardenia latifolia
	625.00
	18.75
	6.67
	4.75

	50
	Peeli kateri
	Argemone maxicana
	31.25
	6.25
	1.00
	0.79

	51
	Pelia
	Rubia cordifolia
	375.00
	43.75
	1.71
	3.95

	52
	Phandri
	Stereospermum suaveolens
	93.75
	6.25
	3.00
	1.63

	53
	Rahratti
	Abrus pricatorius
	31.25
	6.25
	1.00
	0.79

	54
	Rohan
	Soymida fabrifuga
	31.25
	6.25
	1.00
	0.79

	55
	Roli
	Mallotus phillipiensis
	656.25
	56.25
	2.33
	5.48

	56
	Rungia
	Rungia sps
	2406.25
	56.25
	8.56
	11.27

	57
	Safed Musli
	Chlorophytum tuberosum
	125.00
	12.5
	2.00
	1.70

	58
	Sal
	Shorea robusta
	250.00
	25
	2.00
	2.69

	59
	Satawar
	Asparagus racemosus
	31.25
	6.25
	1.00
	0.79

	60
	Sida acuta
	Sida acuta
	750.00
	56.25
	2.67
	5.79

	61
	Sida rhombifolia
	Sida rhombifolia
	2312.50
	81.25
	5.69
	11.53

	62
	Siharu
	Nyctanthus arbortristis
	62.50
	12.5
	1.00
	1.22

	63
	Smilax
	Smilax zeylanica
	187.50
	25
	1.50
	2.39

	64
	Tejraj
	Wedeliae calendulaceae
	531.25
	12.5
	8.5
	4.84

	65
	Tendu
	Diospyros melanoxylon
	62.5
	12.5
	1.00
	1.22

	66
	Tin patia kanda
	Dioscorea trifolia
	31.25
	6.25
	1.00
	0.79

	67
	Tinsa
	Ougeinia oojeinensis
	62.50
	12.5
	1.00
	1.22

	68
	Triumpheta
	Triumpheta sps
	500.00
	31.25
	3.20
	4.00

	69
	Van bhindi
	Abelmoschus esculentum
	343.75
	25
	2.75
	3.15

	70
	Van haldi
	Curcuma longum
	125.00
	18.75
	1.33
	1.83

	71
	Van tulsi
	Eranthemum purpurasens
	93.75
	6.25
	3.00
	1.63

	
	Total
	
	48875.00
	1700
	281.23
	300.00


Table 4: Impact of Parthenium on floral diversity of various locality of the study site
	Sn
	Parameters
	Study Sites

	
	
	Site1
	Site2
	Site3

	1
	Total no. of plant species found
	5
	15
	71

	2
	Average Density/ha of the area
	245666.7
	2573.33
	48875

	3
	Percentage contribution of Parthenium hysterophorus
	78.29
	44.95
	-

	4
	Percentage contribution of NTFP's species.
	
	13.21 (5)*
	34.48(37)*


* Value in the parenthesis indicates the number of plant species.
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