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ABSTRACT

Four major types of forest vegetation viz., moist sal forest, molst mixed farest, dry mixed
forest and. seral vegetation were identified at the Kanha National Park using remote scnsing data
products viz., satellite imageries (Landsat - TM - FCC 1:50,000 scale) and aerial photographs (B/AW
panchromatic | 10,000 scale}, Primary analysis of the vepetation has revealed that sal (Shorea
robusta) was more abundant (60.13) with highest importance value index (IVIyof 180,11 followed by
Terminalin tomentosa in moist sal group of forests in valleys. Tiomentosa was found (o be 2 close
associate of sal. In moist miked forests (on hill slopes), 1. fomentosa weee abundam with high
frequency, density and hlgl‘b:ﬁt IV1 (94.88), Total absence of sal and less abundance of J, fumentsa
were the significant aspects in characterizing the dry mixed forest. In dry mixed forest, Bosewellin
serrata and Lagerstroemia purviflora are the most sbundant species constituting the ridge vegetation,
The seral vegetation was dominated by Butea menosperma and L. parviflara which were invading the
grassiands in pure patches, respectively, into meadows and dadar prasslands,
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Vegetation analys;s is paramount importance
in understanding about our forest ccosystem and
their environmenl. The various components of
forest ecosystem interacts either directly or directly,
in such a way that all the components together
perform some system function. Forest fire, illegal
felling or large scale deforestation in tropical forest
area will certainly affect our forest ecosystem.

Because of these unexpected biotic and abiotic .

events the phytosociological settings  of natural
forest ecosystem gets disturbed. Primary analysis of
forest vegetation aims at guantitative description of
phytosociology and ecology of plant communities.
This is not an easy job if we go for conventional
methods of vegetation amalysis considering the
vastness and inacessibility of {tropical [orest
environment. This becomes an uphill task
especially if we want to have vegetation analysis of
particular forest ecosystem al very [requent
intervals. In the light of these conditions, remote
sensing as a tool for vegetation analysis had gained
momentum only a decade back by virtue of its
synoplic coverage of vast terrain and repeatability
(Roy, 1983). The present study was undertaken to
delineate the different types of forest as well a¢ to
have primary analysis of forest vegetation using
remaote sensing technique.

MATERIALS AND METHODS

The siudy area compnscd paﬂ of the Kanna
National Park {Eﬂu 26' 0 80°30' E longitude and
22°07 10 22°22' N latitude), Remote sensing data
products viz., sacllite imageries and aenal
photographs pertaining to the siudy arca were
obtained from the National Remote Sensing
Agency (NRSA), Hyderabad. The boundary of the
study area was marked using survey of India
toposheets (1:50,000 scale). The satellite imageties
(Landsal -TM - FCC 1:50,000 scale) were vsed 1o
identify visually the broad physiognomic units of
forest vegetation as it was unable to give 3- D view
of the ebjects in the study area, Whereas the aerial
photographs (B/W panchromatic 1 : 10,000 seale)
were used to identify specific vepetation or forest
types (Champion and Scth, 1968) within cach of
the broader physiognomic units identificd o
satellitc imagerics. Informations such as stand
height, crown diameter, crown density, slope of the
lerrain, lapstorey and understorey vegétation ele.,
of the study area werce also ubtained through acrial
photographs in view of its 3-D effeet, 31 smnple
plots were marked on aerial phowgraphs {o
various  forest  types  following  proporticmd
stratified random sampling  technique,  Thewe
sample plots were Jocated on the prownd (e
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area) for collecting ground truth besides checking
for the correctness of the already interpreted /
identified details on acrial photographs and satellite
imageries. Ground truth was collected from sample
plots of 0.1 ha in the field (forest area).

Data on number of tree species, tree height,
diameter at breast height (DBH), basal area,
topstorey and. understorey species elc.,, were
collected from a guadrate of 10 m x 10 m in each
sample plot in the field, The whole spectrum of
work was done systematically in three phases viz.,
pre-field, field and postfield work (Kuchlex, 1967).
Primary analysis of vegetation interms of abudance,
density, frequency, basal area, relative frequency

Table 1. Primary analysis of vegetation

Group : Moist Sal Forest Plot size ; 0.1 ha No.of plots studied : 8

(RF), relative density (RD), relative’ basal arca
(RBA) and importance value indek (IVI) were donc
using the sample plot data fﬂI]owmg the procedures
adopted by Phillips {1959). The abudance/
frequency ratio (Ab/F) suggested by Whitford
(1948) as a measure of contagiousncss or

dispersion was also worked out,

RESULTS AND DISCUSSION

Four major types of vegetations viz., sal forest, -
moist mixed forest, dry mixed forest and seral
vegetation were identified in the study arca from
the remote sensing data products viz, satellitc
imageries and acrial photographs based on the
physiognomical variations. The primary analysis

: Av,  Noaof - Frequ-  Basal
Name of the species ﬁ::; " DBH  Plots j:::g Density ‘ency area. RF. RD, RBA ILvi ~F
(cm) occured %) (2) e
| 2 3 4 5 7 ] 9 0 1l 12 13
Top Canopy
Sharea robusta 481 2220 8 6013 60,13, 10000 18620 1379 7872 RBT60 18001 060
Terminalia tomentosa 28 18.91 5 560 75.00 - 0815 E.e2 4.58 B4 1704 DOT
Syzipium crmning 2 14,50 I, 200 1250 0033 172 033 0le 221 016
First storey . .
Dupeinia oojeinensis 0 . 1558 3 6.67 375 0391 517 327 LB 1022 0.8
Lagerstroemiaparviflora 8 1700 2 400 100 2500 0189 344 131 089 560 016
Diospyrosmelamoxylon 8 1619 3 267 375 0451 517+ 131 071 719 007
Anogeissus lntifolia 6 1443 4 .50 50.00 0095 6.89 098 047 834 003
Ghirri 11399 4 275 S000 0063 689 180 030 899 006
Sterosperntium sieavelons 6 15,55 3 200 375 0116 517 098 055 661 005
gn:ﬁm officinalis 5 1546 3 167 375 - 0038 517 092 086 695 004
thers
Bawhinia retusa l 1000 | LO0 0030 125 0008 172 g1 004 152 008
Terminalia chebula 1 2000 1 1.00 125 0131 172 0 016 0I5 203 008
Crecinia grandis l 11.50 I 1.00. ; 125 0010 172 016 005 193 008
Careya arborea 30 1300 3 100 0375 375 0041 517 049 019 585 003
Barga I 15000 ) 1,00 125 0018 172 016 008 19 008
Buchanania lunzan 2 1280 | 2.00 125 0026 172 033 012 217 016
Madhuca longifolia 216813 2 1w 250 0041 344 033 019 396 004
Bauhiria vahlii ! 9.55 | 1.00 125 0007 172 016 003 191 008
Bhadur 11241 1.00 125 0012 172 016 006 194 008
Bhirri 8 1542 2 4m 250 0150 344 131 071 546 0,16
Lannea caromandelica 3 14.35 2 1.50 250 0049 344 049 023 416 006
Bassa I 00 1.00 25 0015 172 016 0071 195 008
Bauhinia malabaricum 3 1Bas 1 300 125 0048 172 049 023 244 024
Kydia calycina L1082 1 00 125 0009 132 016 004 192 008
Saccopetaliom tomeniosam 2 1700 2 1.00 250 0M46 344 033 022 399 DM
Wendlandia heynei o200 1.0 125 0011 172, 016 005 193 008
Mitragyna parvilora 21171 | 2,00 125 0049 172 033 023 228 016
Bauhinia racemosa 21250 1 200 125 0024 172 033 011 216 016

RF = Relative frequency; RD = Relative density; RBA = Relative busal area; IV] = Importance value index; Ab = Abundance;

F=Frequency
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peraining to these vegetations are furnished in
Tables 110 4.
Sal forest

The sal was more abundant (60.13) followed
by Ougenia (6.67), Terminalia (5.6) and
Lagerstroemia (4:(}}. The frequency of sal was
highest (100%) followed by Terminalia (75%)
Anogeissus and Ghirri (50%), Ougenia, Diospyros,
Emblica, padar and Kumbhi (37.5%). The TVI of

the sal was the highest (180.11) followed by
Terminalia (17.04) and Ongenia (10.22).

The top canopy was constituted by Sal,
Terminalia and Jamun, But Terminalia was
observed as very close associate of sal which was
evident from the abundance, freequency, and IVI of
Terminalia. Though Jamun was observed in the top
canopy, it was not frequent as that of Terminalia
which was confirmed by less abundance (2.0), low
frequency (12.5), very low IVI (2.21) and irregular
dispersion of Jumun (Ab/F ratio was 0.16)

The first storey was constituted by some
prominenl  species viz, Anogeissus, Ghirri,
Ougenia, Diospyros, Sterospermum, Emblica,

Kumbhi, Lagerstroemia clc., besides other
Table2. Primary analysis of vegetation
Group: Moist Mixed Foresi Plot size : 0.1 ha No.of plots stodied:T
Av,  Noof Frequ-  Basal
Mame of the species I:::f DEH  plots ::::: Density enmcy area  RF RD. RBA LVI fﬂ?:
- . {em)  occumsl (%) (m2)
[ 2 3 4 5 6 7 L ) 10 1 2 13
lop Canopy
Terminolia tomenosa 148 19.00 7 2004 2014 10000 431 1000 4146 4342 9488 0.2
Shorea robusta 22 2300 2 100 314 2857 094 286 .16 947 1849 030
Dr‘a:pg:-m.rmcimmyh:-u I8 17.51 3 360 257 7143 046 T4 04 4463 1681 005
Anogeissus latifolia & 14.58 3 200 086 4256 0103 428 l6d LM 700 005
Bridelia retusa f 19,58 2 300 086 2857 0122 186 .68 121 575 01
First storey .
Lagerstroemia pariflora 25 1366 4 625 357 5714 037 571 o0 372 1643 001
Ongeinia oojeinensiz 28 1366 4 625 357 5704 037 AT T 372 1643 001
Flacourtia indica 5 123 1 500 071 1429 006 143 L4d 060 343 035
Boluinin retusa 11 2532 2 550 057 2857 056 286 308 564 (158 009
Terminalia chebuly 14 1532 4 &0 200 5704 D27 AT je2 297 1135 DG
Emblica afficinalis 18 14.97 6 00 257 BST1 033 857 S04 332 1647 oM
Others :
Careym arboren 4 19.25 2 200 057 2857 00200 186 A2 L2 505 o0y
Anridesmia digmdurm 1 [3.00 1 10D 004 1400 0013 143 028 03 LR 007
Crrewia tilinefolin 4 1800 2 200 057 2857 0030 ZRS {18 T 1 I e 1T
Ziryphus xylophora [ 1700 3 200 DE6 4286 0095 428 Lok 086 692 D05
Butea monosperma 1 20.50 1 L0g 034 1429 0033 43 .28 033 24 007
Syzigfurn comint 1 2487 3 A6T LET 42EG 0650 308 6355 13 0m
Chlaroxylon neielenia Z 10.75 I 200 020 1429 0018 143 U1 Y T S8 B 1§ B
Bucimania fanzan 3 17.00 2 150 043 28BS5T 0070 2.8s 084 030 43y 005
Madhuea indica 3 18.33 2 L350 D43 2BST DO0BD 288 084 080 449 00§
Siereospermum suavelens 2 20,00 1 20K .29 1429 {063 |43 .56 (A1 IR [, Jad
Siceopetalum fomentosun | 22.00 | Lo 04 1429 D03 143 n2e 038 219wy
Lannen caromandelica ] 1525 2 200 057 2BST O NOFY 0 28 L1203z 470 oo
Baulinia malabarivum 1 19.00 | Lod 4 1420 po2s 143 02 029 2 oM
Casearia graveplens 2 Igo0 2 Lo 029 2857 (0060 285 056 060 40t
Blroremt i 18.38 ] LG O 1428 0130 143 028 131 300 oo
Prerocarpus marsumpivem 12.00 ] o9 o4 1428 0010 143 s L0 1EE o
» Mendha 1 10.50 1 L k4 Ja28 0000 1.3 02k oow 126 0w
Maltfutus philippensis 5 1720 | 500 071 1438 0020 43 LAt 121 40 (i3S
Papar 3 1167 ! 300 043 1428 ouin 143 OE4 03 257 02

RF = Relative frequency; RD = Relative density; REA = Relative basal wea | IV] = limportance value index; Ab= :\];u.u-nimm:.

I = Frequency
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miscellancous  species (Table 1). Bamboo, grass,  registered highest TV1 (94.88), followed by Sul.
shrubs, scedlings of Sal, Terminalia, Diospyros, — Diospyros, Anogeissus and Bridelia retusa.

Lagerstroemia elc., forms ground storey. The first siorey comprised of prominent

Moist mixed forest species viz, Lagerstroemia, Ougeénia, Terminaliu
chebula, Bawhinia retusa and Emblica besides
other miscellaneous species (Table 2). Bambon,
grass, shrubs, seedlings of prominent species elc..

~ occurred as groundstorey.

The top canopy was constituted by Terminalia,
Sal, Diospoyros, Anogeissus and Bridelia retusa.
Among these species Terminalia was more
abundant (21.14) with highest frequency (100
percent) and density (21.14) and ultimately

Table3. Primary analysis of vegetation
Group: Dry Mixed Forast Plot size : 0.1 ha No.ol plots studied: 12.

Av.  Nool Frequ- Basal ;
Name of the species ﬁr DEH  plois :‘;ﬂ‘ Density ency area RF. RD. RBA LVIL :::1::
' {em)  oocumed (%) (m2}
! ' 2 3 4 5 6 7 8 9 w1

Top Canopy .
Terminalia fomenosa 56 19.66 10 S60 . 467 8333 196 1647 D70 2036 4651 007
Anageissies Intifolic 28 16.90 ) an 233 . 7500 069 824 873 717 2404 0
Basewellia servala 41 24.67 [ G682 342 5000 199 1206 582 2067 3BSS 004
Lagerstroemin parviflara 68 1613 10 6EB0 567 £333 L3909 20,00 970 1444 4404 008
First starey .
Buchanania lanzan 40 1245 9 444 333 7500 049 1176 B73 509 2558 0 .06
Dinspyros melanoxylon 7 1337 3 - 233 058 2500 0J0 206 291 103 600 009
Gobdi .5 1130 2 250 042 1667 005 1.47 [99 0352 393 015
Emblica afficinaliz 13 17.23 (] Z15 108 5000 031 382 5.82 322 1286 0O
Ghatta 9 17.00 4 235 075 3333 022 2.65 3.58 2.28 B.61 0.07
Others . ,
Zinyphues xylophora 9 13.49 4 235 075 3333 013 265 386 135 T8 007
Stevospermum chelinoides 3 12.80 i 1.50 025 1667 004 088 194 042 325 009
Coclospermum 2 15.65 | 200 017 833 04 (.59 097 0.42 .98 0.24
Terminalio bellivica 1 3B.00 I, 100 008 833 001 029 097 L14 240 !}.:IIE.
Prerncarpus marsupinm B 23.04 5 18D 067 4167 034 235 485 353 1073 004
Bridelin retusa 3 2233 3 LoD 0325 2500 003 088 291 135 F5l4 0.04
Cusewrio graveplens ] 10,70 1 100 008 833 0.009 029 097 009 135 ez
Bhador ] 12.00 | 100 008 833 0011 020 097 016 | L37T  paZ
Lannea caromandelica 3 24.10 | 1.0 025 2500 0050 OE8 2.5 1.55 5.34 .04
Ficu religiosa I 1500 100 008 833 00IE 029 097 019 145 02
Terminalia chebula 6 1535 4 150 050 3338 125 682 005 E
Biarary {karer) L1600 | 100 008 B33 002 029 057 020 146 042
Kydia calycina 4 1138 2 200 025 1667 004 LIT  1%4 041 272 012
Albizziu oduratissima I wos | l.ob 008 B33 OO0 029 087 008 134 Dz
Grewia tifiaefoliv l 10.00 | 100 008 833 0008 029 057 008 134 wLI2
Sehlichera elensa 2 2175 | 200 017 83y 009 0.59 097 094 250 024
Samecarpus anacardium . 3 26.83 | 00 025 £33 017 088 0n.97 176 1.61 .36
Kakai 2 13.50 2 oo 017 1667 003 0,59 .94 0.3 204 .06
Garuiga pinnate 3002627 2 150 025 1667 006 O0B8 194 166 448 009
Mitagyna parviflora 5 17.00 I 500 042, 833 041 147 097. LJ4 358 080
Cassin fistitla 1 1719 100 008 833 0023 020 057 024 150 002
Rotula aghatica 6 2361 | 600 050 833 026 176 097 270 543 072
Ougeinia oojeinensis 3 mIg 2 150 025 1667 003 088 194 135 417 009
Bauhinia racemosa | 31.00 ! L0 008 833 001 029 0.97 L4 240 012

RF = Relative frequency; RD = Relative density; REA = Relative basdl area ; IVI = Importance value indek; Ab = Abundance:
F = Frequency
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Tabled.  Primary analysis of vegetation

G roup: Moisl Mixed Forest Tlot size : 0.1 ha No.of plots studied: 4

The top canopy was formed by Terminalia,
Bosewellia, Lagerstroemia and Anogeissus. The
major change in floristic composition was absence
of Sal and less abundance of Terminalia (5.6) as

against 21.14 in the moist miked forest, though the'

frequency of Terminalia was 83.33 per cenl. The
significant change m the composition of species
was due to the abundance of Bosewellia and
Lagerstroemia ‘which are characteristics of ridge
vegetations.

The first storey was' constituted by prominent

species like Buchnania, -Diospyros, Gabi, Emblica
and Ghatta besides other miscellaneous species
(Table 3). Bamboo and ‘grasses occured -as ground
storey. '

Seral vegetation

This group of vegetation was dominated by
Burea monosperma and Lagerstroemia invading the
grasslands in pure patches, respectively, on
meadow were dadar grasslands. Occasionally
Qugenia and Terminalia were found to invade
grasslands on dadars besides Lagerstroemia. On
meadow grasslands Sal was found occasionally
intruding besides Butea. The understorey was

L Av, Mool Frequ-  Basal
Namie of the species T::; DBH  plats ﬂ‘; Dessity ency ares RF.  RD. RBA LVL ’::t;r
. {em)  occum (%)  (m2)
1 2 1 4 5 6 7 ] 9 10 I 12 13
“Top Canopy
Lagerstroemia parviffora 42 18,76 3 1400 1050 7500 L6 1764 2692 3843 B29Y 0w
Ehgeinio onjeinensts 43 17.14 3 1433 1075 7500 100 [7.64 2756 33,13 TE3Y 0w
Hutea monusoverina 44 10.96 [ 4400 1100 2500 042 58E 2RO 392 4B00 176
Oihers
Majini b 13.80 1 5.00 125 2500 007 5.88 320 032 940 (240
Lasrey 3 14.00 I 3.00 .75 2500 005 5.58 1.92 165 0,45 .12
Emblica afficimalis 7 14,14 3 2.50 [.75 7500 0.1 [7.64 449 165 2062 003
Bewhinia malabaricum R 10,50 | L0 025 2500 0009 588 065 029 682 (04
Terminalia chebula | 11.00 1 lLo0° 025 2500 0009 588 065 029 AR 04
Bauhinia racemosa 4 14.88 I 4.00 L0s 2500, 0.07 588 2.56 232 1076 16
fvphes oylophora 6 15.83 2 3.00 [50  50.00 02 1176 385 397 1958 008
RF = Relative frequency; RD = Relative density; RBA = Relative basal area ; 1V] = Importance value index: Ab = Abundance:
F = Frequency
Dry miked forest mostly grasses.. The other species which oceow

sparsely in seral formations were Majini, Lasrey.
Emblica, Bauhina racemosa, Terminalia chebulu,
Banliinia malabaricum and Zizyplins xvlophora
{Table 4),

It is concluded that remate sensing can he used
as a tool to do vegelation analysis with adequate
ground truth. The integrated use of hoth aerial
photograph and satellite imageries is very essential
to accomplish the task.
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