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Abstract

The present study aims to compare the vegetation of Chirpine forest and study the regeneration status of Chirpine in relation
to their disturbances in block Nowshera, district Rajouri, J and K, India. Whole area was divided into five sites ((I=Chowki;
II=Nowshera; Il1=Rajal Kote and Gharan Kaun; IV=Bhatta; V=Andhrooth)). The present study showed that, diversity index
was invariably higher for trees followed by herbs, shrubs. 58 species were reported from the studied forest, out which 23
were trees, 13 were shrubs and 22 were herbs. Recruitment of shrubs and herbs in some sites showed the open type of

canopy is highly disturbed site and investigated data also shows heavy deforestation and over grazing.
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Introduction

Biodiversity is the totality of genes, species and ecosystem in a
region. Himalayan forest ecosystem has a major contribution to
the mega-biodiversity of India. Therefore, the conservation and
scientific management of this biodiversity for socioeconomic
development, betterment of soil, live-stock and human assumes
a great significance’. The lesser Himalayan region is colonized
by subtropical broad leaved forest is dominated by Chirpine
(Pinus roxburghii) and Oak (Quercus) species’. Various
ecological aspects of biodiversity of this forest have been
studied by various workers*®. The vegetation of lesser
Himalaya to alpine zone is led by vast exploitation of natural
plant diversity or flora due to increasing anthropological
pressures. Anthropogenic disturbances play an important role to
change, loss recent phenomenon of climatic change, loss or
maintenance of plant biodiversity and more recent phenomenon
of climate change will also responsible for the change in species
composition and other ecosystem activities'®. Himalayan forest
is considered to be globe’s most depleted forest™™. This has
been attributed to the high population increase, associated with
land use changes, socioeconomic transformation and
unsustainable exploitation of natural forest resources™*™*®.

Reduced regeneration of forest plant species mainly Pinus
roxburghii in lesser Himalayan region due to extreme
consumption of timer wood, fuel wood and other purposes by
local residents. Lot of work have been done on regeneration of
Chirpine, it still remain insufficient it can be reflected either on
non regeneration or scarcity regeneration. A detailed
quantitative  vegetational  analysis, species  diversity,
regeneration status brings out some tangible explanation on
Chirpine regeneration under the prevailing disturbed condition.
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The present study aimed to compare vegetation of Chirpine
forest of the study area and secondly relates Chirpine
regeneration with disturbances.

Material and Methods

The study was carried out in subtropical Chirpine forest of block
Noswera, district Rajouri, JandK Himalaya, India, which lies in
between in latitude of 32°-57' to 33°-17'N and longitude of 70°-
0'to 74°-33'E and ranges from 470-1200m elevation above sea
level. The block Nowshera lies in South-West of the district
Rajouri and in Western circle of the Jammu division. It is
bounded by block Rajouri in North, Kalakote and Sunderbani in
East and Mirpur Pakistan in West and South. Most of the area is
mountainous and rugged. Landscape consists of low lying
undulating hills and valleys. Northwards topography become
very steep and high is merging ultimately with Pir Panjal. Soil
under forest is characterized by sandstone, shale, clay and
calcareous sandstone in lower siwalik and massive, soft, coarse,
sandstone with sub ordinate clay in upper siwalik. The annual
rainfall ranges from 920-960mm. The minimum and maximum
temperature throughout the year ranges from 9°C to 32°C.

Whole area is divided into five sites as per disturbances
magnitude (I=Chowki; Il=Nowshera; IlI=Rajal Kote and
Gharan Kaun; IV=Bhatta; V=Andhrooth) shown in table-1.
Phytosociological study was conducted during 2009-2010 using
quadrats method. Plants were indentified with the help of plant
taxonomist and the published regional forest flora of Jammu and
Kashmir'™®®, Tree layer was analysed by sampling of ten
randomly placed quadrats of 10x10m size in each site. The size
and number of samples was quantitatively analysed for
abundance, density and frequency™. Importance Value Index
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(V1) for the tree layer was determined by sum of the relative
frequency, relative density and relative dominance®. The
distribution pattern of different species was studied by using
ratio of abundance to frequency?.. Tree species were considered
to be individuals >30cm cbh (circumference at breast height)
and sapling 10-30cm cbh and seedling <10cm cbh?. The shrubs
layer and seedling were analyzed by sampling of quadrats of
5x5m and 1x1m randomly on each site. Thus relative value
calculated and summed to get IVI. The regeneration status of
trees in the all sites was studied by using the method® as good
regeneration; if Seedling>Sapling>Adults; Fair regeneration, if
Seedling > or < Sapling < Adults; poor regeneration only by
Sapling stage but no Seedling. If species is present in adult stage
it is considered as no regeneration. Species diversity was
calculating by using Shannon Wiener Information Index? as:
H=} (ni/n) log2 (ni/n) Where, ni is the IVI of the species and n
the total IVI of all the species. The floral diversity and
concentration of dominance was calculated by Simpson’s Index
(25) as: Cd=Y (ni/n) 2. Where, ni is the IV of the species and n
the total V1 of all the species.

Results and Discussion

A total of 58 plant species were reported from the study area out
of which 23 were trees, 13 were shrubs and 22 were herbs. IVI
value for trees, shrubs and herbs were shown in table- 2, 3 and
4. Whole tables were observed that total tree species was
dominant in site 1l followed by I=I1I>V>IV, while the shrubs
species were higher in order of importance in site Il followed
by I>II>1V>V and in herb species was recorded for site Il
followed by IV>V>I=IIl. In tree species more diversity in terms
of IVI was shown by Pinus roxburghii in site I, I1l, IV and V
and Acacia modesta in site Il. In case of shrubs Carissa
spinarum shows more diversity in site LILII and IV while
Woodfordia fruticosa in site V and in herbs Cynodon dactylon
in site landlV Chrysopogon fulvus in site Il, 1l and V.

Higher diversity of shrubs like Carissa spinarum and Cynodon
dactylon in site | and IV and recruitment of other herbs and
shrubs species in the area showed open type of forest and is
highly disturbed forest. Occurrence of Pinus roxburghii in adult
stage in all the sites is shown by the old Chirpine type of forest
but there was also noticed that markedly reduction in the
number of seedling and sapling from the study area is directly
affect the regeneration status of Pinus roxburghii due increasing
anthropological activities in the forest area.

Value for species diversity and concentration of dominance are
tabulated in table-5 and shown in figure-2. More species
diversity was found in site Il followed by I>11I>V>IV and for
shrubs more species diversity was shown in site VV followed by
IV>11>1>111 and in herbs 11>1>V>IV>11.

Mallotus philippensis showed good regeneration in almost all

the studied sites, while Acacia modesta showed good
regeneration in site 111 rest of the all showed fair as well as poor
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regeneration. Pinus roxburghii shown by the poor regeneration
inall sites while rest of the all tree species showed very poor or
no regeneration shown in table-2 and figure-1 (a,b,c,d and e).

Discussion

The dominant species of the study area was Chirpine (Pinus
roxburghii), besides Chirpine, there are several others sub-
tropical dry deciduous plant species. The present study indicate
that plant diversity assessment by quantitative analysis of forest
vegetation in different sites of the study area including
disturbance effects which do not provide ecosystem recovery
and widen the forest gap and fragmentation of the land in the
region.

Chirpine forest showed greater variation in shrubs and herbs
species richness. The species richness decreases due to
increasing the biotic pressure and opening the tree canopy
which arrest the regeneration some tree species. The opening of
canopy covers increase of shrubs and herbs in highly disturbed
forest. High species richness and diversity in the Pinus
roxburghii -mixed broad leaved forest?®®. Pinus roxburghii -
mixed broad leaved forest had the highest richness?’.

The present study reveals the alarmingly high rate of
disturbances. It showed the site Il and IV showed poor
regeneration and recruitment of shrubs and herbs community
form the open type canopy which form the highly disturbed
forest. So as concern with regeneration status, it was good in
site 11 followed by V>1>111>1V.

The overall observation showed that, Mallotus philippensis had
good regeneration in all sites and Pinus roxburghii showed very
poor regeneration in all sites due to the anthropological
disturbances (such as fuel wood consumption, timber and also
forest fire etc.), shown in figure-1 a,b,c,d,e and table-2.

Site IllandIV shown more disturbed area due to colonization of
villages near forest area and entrances of Gujjar and Bakarwal
tribes in the study area. Day by day their activities are
increasing in the forest area which leads to great forest
destruction. They also employ forest fire which leads to great
loss of seedling and sapling and also affect the regeneration of
plants, mainly Chirpine. So the condition of Chirpine is very
critical in the study sites. There was also noticed the recruitment
of thorn species like Euphorbia royleana, Carissa, Colebrookia
form the open thorn type of forest is the sign of high
disturbance. It is also a type of thorn forest which ascended
upon subtropical forest?®. This area needs to protection by the
forest department as well as district administration. Similarly
populations of the Pinus roxburghii was decreasing and change
into open degraded forest. Deforestation, over grazing was the
major disturbing vegetational component suggested it to be
Chirpine forest. Carissa, Adhotoda increasing continuous,
deforestation and overgrazing®.
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Conclusion

We may conclude that in the study area seedling and sapling of
Chir Pine forest decreasing rapidly and forest is under risk, will
leads to greatest loss of forest biodiversity due to increasing
anthropological activities inside the forest for obtaining better
grazing opportunities, timber, fuel, fodder, medicine forest fire
etc. So the Govt. as well as Forest Department should take
active steps for the rejuvenation of forest and it will be vanished
in future if not maintained properly.

Acknowledgement

The authors are thankful to the authorities of Forest Department
of Nowshera block of district Rajouri, JandK for their
permission in the study area and their valuable suggestions.

References

1.  Gurarni D., Arya N., Yadava A. and Ram J., Studies on
plant biodiversity of pure Pinus Roxburghii Sarg, Forest
and mixed pine oak forest in Uttarakhand Himalaya, New
York Science Journal, 3(8), 1-5 (2010)

2. Kharkwal G. and Rawat Y.S., Structure and composition
of vegetation in subtropical forest of Kumaun Himalaya,
African Journal of Plant Science, 4(4), 116-121 (2010)

3. Dhar U, Rawal R.S. and Samant S.S., Structural
diversity and representatives of forest vegetation in a
protected area of Kumaun Himalaya, India, implication for
conservation, Biodiversity and Conservation, 6, 995-1006
(1997)

4.  Kumar A., Plant biodiversity in forests of middle Central
Himalaya in relation to various disturbances, Ph.D. thesis,
Kumaun University, Nainital, unpublished (2000)

5. Silori C.S., Status and distribution of anthropogenic
pressure in the buffer zone of Nanda Devi Biosphere in
Western Himalaya, India, Biodiversity and Conservation,
10, 1113-1130 (2001)

6. Khera N., Kumar N., Ram J. and Tewari A., Plant
biodiversity of assessment in relation to disturbances in
mid-elevational forest of Central Himalaya, India, Journal
of Tropical Ecology, 42(1), 83-95 (2001).

7. Ahmed M. T., Husain A.H.S., Heik S.S., Hussain and
Siddiqui M., Phytosociology and structure of Himalaya
forest from different climatic zones of Pakistan, Pak. J.
Bot., 38(2), 361-383 (2006)

8. Kharkwal G., Qualitative analysis of tree species in
evergreen forest of Kumaun Himalya, Uttarakhand, India,
African Journal of Plant Science, 3(3), 49-52 (2009)

International Science Congress Association

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Todaria N.P., Prerna Pokhriyal, Pooja Uniyal and Chauhan
D.S., Regeneration status of tree species in forest in Phakot
and Pathri Rao watersheds in Garhwal Himalaya, Current
secience, 98(2), 171-175 (2010)

Ram Jeet, Tewari, Beena and Arya Neeta, Variation in
plant biodiversity of Chirpine and Banj-Oak forests of
Uttaranchal Himalaya, Mathuchelian (ed.), Biodiversity
resources management and sustainable use, Centre for
biodiversity and forest studies, Madurai, 54-56 (2005)

Duke G. A., Participatory approach to conservation
safeguarding the Himalayan forest of Palas Valley, district
Kohistan, In, Asian Study Group (Afganistan circle),
editors, The Destruction of Forest and Wooden
Architecture of Eastern Afghanistan and Northern
Pakistan: Nuristan to Baltistan, Islamabad, Pakistan, Asian
study Group, 40-48 (1994)

Schickhoff U.O., Himalayan forest-cover change in
historical perspective, A case study from the Kaghan
Valley, Northern Pakistan, Mountain Research and
Development, 15(1), 3-18 (1995)

Shaheen H., R. A. Qureshi, Z. Ullah and Ahmad T.,
Anthropogenic pressure on the western Himalayan moist
temperate forest of Bagh, Azad Jammu and Kashmir,
Pak.J.Bot., 43(1), 695-703 (2011)

Nayar M.P. and Sastry A.R.K., Red Data Book of Indian
Plants, vol.l111, Botanical Survey of India, Calcutta (1990)

Ghosh P.K., The Red Data Book on Indian Animals (part 1
vertebrata), Zoological Survey of India, Calcutta (1994)

Myers, Environmental repercussions of deforestation in the
Himalayas, Journal of world forest Resource Management,
2, 63-72 (1986)

Sharma B.M. and Kachroo P., Flora of Jammu and plants
of neighborhood, Bishen Singh Mahendra Pal Singh,
Dehradun (1983)

Swami A. and Gupta B.K., Flora of Udhampur, Bishan
Singh Mahendra Pal Singh, Dehradun, India (1998)

Curtis J.T. and Mcintosh R.P., The Interrelation of certain
analytic and synthetic phytosociological characters,
Ecology, 31, 434-455 (1950)

Curtis J.T., The vegetation of Wisconsin, An ordination of

plants communities, University Wisconsin Press, Madison,
Wisconsin 657 (1959)



ISCA Journal of Biological Sciences

ISCA J. Biological Sci.

Vol. 1(1), 47-54, May (2012)

21. Whitford P.B., Distribution of woodland plants in relation 26. Rathore S.K.S., Resource utilization patterns in central
to Succession and clonal growth Ecology, 30, 199-208 Himalaya catchments Ph.D. thesis, Kumaun University,
(1949) Nainital, India, unpublished (1993)

22. Saxena A.K. and Singh J.S., Tree population structure of 27. Singh S.P., Adhikari B.S. and Zobel D.B., Biomass
certain Himalayan forests and implications concerning the productivity, leaf longevity and forest structure in Central
future composition, Vegetatio, 58, 61-69 (1984) Himalaya, Eco. Monog, 64, 401-421 (1994)

23. Uma Shankar R. A., Case of high tree diversity in a Sal 28. Campion H. G., Seth S.K. and Khattak G.H., “Forest types
(Shorea robusta) dominated lowland forest of Eastern of Pakistan” Forest Institute, Peshawar, 238 (1965)
Himalaya, Floristic composition, regeneration and
conservation, Current Science, 81, 776-786 (2001) 29. Malik N.Z. and Z.H. Malik, Present status of subtropical

Chirpine vegetation of Kotli Hills, Azad Jammu and

24. Shannon C.E. and Wiener W., The Mathematical Theory Kashmir, Journal of Research (Science), Bahauddin
of Communication, University of Illinois Press, Urbana Zakariya University, Multan, Pakistan,15(01), 85-90
(1963) (2004)

25. Simpson E.H., Measurement of Diversity, Nature
(London), 163, 688 (1949)

Table-1
Showing the selected site of the study area
Site Site Name Altitude Longitude Lattitude
| Chowki 500-700m asl 33°10.028' 74°10.189
I Nowshera 500-600m asl 33°10.068' 74°16.230'
1T Rajal Kote and Gharan Kaun 500-800m asl 33°10.227 74°18.466'
v Bhatta 700-900m asl 33°12.058' 74°14.363
v Andhrooth 800-1200m asl 33°14.119’ 74°10.554'
Table-2
Showing the Species Diversity and Regeneration Status in terms of 1V1 of Tree of all sites
IIVII VIl I/ II\I/I/ vVI/ VI II\I/III VI V17 II\\/{/ V17 V17 I\\//I/ vVI/ I/
100m* | 100m® | 100m? | 100m® | 100m? | 100m® | 100m? | 100m* | 100m? | 100m* | 100m? 100m? 100m* | 100m? 100m?
Name of Sapli | Seedl Sapli | Seedl Sapli | Seedl
SpECIeS Tree ng ing Tree ng ing Tree ng ing Tree Sapling Seedling Tree Sapling Seedling
Acacia 75. | 30. | 103 | 136 | 119 | 28. | 41.
modesta 14 |03 |.80 |.06 |.32 |1 35 |79 |- - - - - -
8.9 | 19.
Acacia catechu | - - - 8 46 | - - - - - - - - - -
Albizia 10. | 23.
lebbbeck - - - 00 |87 |- - - - - - - - - -
10.
Bombax ceiba | 96 | - - - - - - - - - - - - - -
7.4 36. | 27.
Cassia fistula | - - - 2 - - 8 36 |19 |- - - - - -
Celtis 8.7 |13. |43
eriocarpa - - - 2 47 |85 |- - - - - - - - -
Dalbergia 46. | 23. | 39. |49 41. | 22. 14,
SiSS00 03 |63 |02 |3 - - 7 47 |7 06 | - - - - -
Euphorbia 11. | 2L
royleana - - - 38 |72 |- - - - - - - - - -
14. | 25.
Ficuspalmata |51 |41 |- - - - - - - - - - 8.31 | 10.37 | -
Ficus 8.1 | 12. 15.
roxburghii 0 40 | - - - - 6 - - - - - - - -
21. | 6.3
Grewia optiva | - - - 54 |5 - - - - - - - - - -
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| 11 11 \Y V
vVI/ i/ vVI/ i/ vVI/ i/ vVI/ i/ vVI/ [\27} vVI/ vVI/ vVI/ V1! v/
100m® | 100m? | 100m* | 100m? | 100m* | 100m? | 100m?® | 100m? | 100m? | 100m* | 100m? 100m? 100m? 100m? 100m?
Name of Sapli | Seedl Sapli | Seedl Sapli | Seedl
Species Tree ng ing Tree ng ing Tree ng ing Tree | Sapling Seedling Tree Sapling Seedling
Lannea 8.1 24, | 23. | 30. | 15. | 16.
coromandelica | 0 - - 48 |03 |84 |6 51 | - - - - - - -
Mallotus 27. | 61. | 88. |30. |31 |105 | 34. |116 29. 27.4
philippensis 12 |82 |36 |29 |27 94 |7 N4 119 | 43 | 57.24 | 250.18 | 0O 62.81 | 38.90
Mangifera 10.
indica 50 | - - - - - - - - - - - - - -
8.1 |11. | 33. | 4.0 | 17.
Morus alba 0 51 |47 |5 18 | - - - - - - - - - -
26. | 43. 9.7 17.
Olea cuspidata | 16 | 31 | - - - - 2 - - 52 | - - - - -
Phyllanthus 4.0 40. | 52. 25.9
emblica - - - 5 - - 7 15 |45 | - - - 7 33.55 | 52.13
Pinus 57. | 21. | 28. | 42. 56. 207 | 242.7 211. | 181.7
roxburghii 03 |8 |17 |93 |- - 9 - 17 01 |4 49.80 03 9 89.58
8.1 | 12. | 80. 6.4 | 11.
Pyrus pashia 0 40 |95 |- - 7 9 14 | - - - 8.68 | - 78.95
Rhus 12. |74 11.
parviflora - - - 71 | 6 - 6.6 |52 |- - - - - - -
Terminalia 14,
bellerica - - - - - - - - - 32 |- - 9.25 | 11.43 | 40.37
Terminalia
chebula - - - - - - - - - - - - 9.25 | - -
46. | 12. 45 6.9 17.
Toona ciliata 85 |40 |- 1 - - 2 - - 57 | - - - - -
Where, IVI=Impotance Value Index
Table-3
Showing the Species Diversity in terms of VI of Shrubs of all sites
. | | 1l v \Y
Name of Species 3 3 3 5 5
IV1/100m IV1/100m 1V1/100m 1V1/100m 1V1/100m
Shrubs
Carissa spinarum 117.17 97.07 95.98 132.24 62.16
Colebrookia oppositifolia - - 12.15 - -
Calotropis procera 6.00 - - - -
Dodonaea viscosa 48.17 19.09 34.18 24.36 78.89
Ipomoea carnea 15.74 - 15.33 24.77 -
Justicia adhatota 32.92 77.76 59.66 - -
Myrsine africana 9.70 - 6.13 - 16.69
Nerium indicum - 14.48 - - -
Punica granatum 28.84 44.40 10.3 23.69 -
Vitex negundo 41.38 22.68 - 77.65 -
Woodfordia fruticosa - - 52.76 - 117.96
Ziziphus mauritiana - 24.42 - 17.22 2431
Acacia oburnea - - 13.34 - -

Where, IVI=Impotance Value Index
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Table -4
Showing the Species Diversity in terms of VI of Herbs of all sites
I I i v \%
Name of Species IV1/100m? IV1/100m? IV1/100m? IVI/100m® | 1V1/100m?
Herbs

Achyranthes aspera 29.46 5.69 12.8 - -

Amaranthus viridis - - - 8.84 -

Andropogon fascicularis 17.33 - 61.12 - -
Chrysopogon fulvus 12.26 139.57 39.55 42.78 86.72
Cynodon dactylon 87.97 14.72 37.85 103.51 58.6
Cyperus niveus - - - - 9.35

Fragaria indica - - - 4.98 -
Imperata arundinacea - - - 8.83 23.07
Malvastrum coromandelianum 16.16 25.79 34.71 12.17 9.01

Micromeria biflora - 16.02 - - -
Oenothera rosea - - - - 8.32
Oxalis corniculata 17.28 23.00 26.66 24.08 17.59
Parthenium hysterophorus 82.9 25.75 37.42 39.92 10.76

Paspalidium flavidum - 5.11 - - -

Rumex dentatus - 10.43 - - -
Setaria virdis - - - 12.86 64.45

Sida acuta - - - 6.66 -

Sida cordata - 3.70 - 17.78 -
Silybum marianum - - - 17.58 12.13

Stellaria media - 1551 - - -

Taraxacum officinale 11.71 10.99 15.43 - -

Vervascum thapsus - 3.49 - - -

Where, IVI=Impotance Value Index
Table -5
Showing the Species Diversity(S D) and Concentration of Dominance (C d) for Tree, Shrubs and Herbs of all sites
| 1 11 v V

Tree SD 15.95 20.81 14.34 6.28 8.37

Ccd 1.00 0.17 0.11 0.50 0.51

Shrubs SD 8.51 6.63 10.08 5.46 4.02

Ccd 0.22 0.21 0.19 0.28 0.28

Herbs SD 9.82 17.67 8.96 14.99 11.69

Ccd 0.20 0.25 0.13 0.18 0.18
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Figure — 1(a)
Showing the Diversity and Regeneration Status of site | in terms of 1VI and Species
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Figure — 1(b)
Showing the Diversity and Regeneration Status of site 11 in terms of IVI and Species
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Figure - 1(c)
Showing the Diversity and Regeneration Status of site 111 in terms of 1VI and Species
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Figure — 1(d)
Showing the Diversity and Regeneration Status of site 1V in terms of 1Vl and Species
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Figure - 1(e)
Showing the Diversity and Regeneration Status of site V in terms of 1\VVI and Species
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Figure -2

Showing the Species Diversity (Shannon Wiener Information Index) of Tree, Shrubs and Herbs on one side and all sites on
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