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InTRODUCTION

- Literature on Botanical studies of Angul Division goes
back to 1925 when Haines (1925) prepared the flora of Bihar
and Orissa and included the area in the ‘Southern tract’.
According to Mooney (1933) a larger part of the area comes
in the ‘Sal region’ represented by dry type Sal forests. In his
mﬁwwuwmm@smuﬁ work Mooney (1939, 1950) contributed further to

mw,m... he flora of the region. The present authors have given an
szzaccount of the forests of this division. The investigation

“qmmw.wﬁmm. conducted during the winter of 1961-62 when both the
§ 'authors were on the staff of the Central Botanical Labora-
2= tory, Allahabad.

Locarion anDp PrYsicAL FeATURES

: Angul Division lies approximately between 20. 48’ and
2:21. 16’ N latitudes and 84. 7’ and 85. 2’ E longitudes.
==
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The larger part of the area comprises of hills and valleys
=With a number of rocky ravines. Level grounds with flat or
Wm_cbm&mﬁnm topography are also found near the Angul town
%& Talcher. The slopes of the hills are generally steep and

wmwwmooommmoam:w precipitous. The elevation generally varies bet-




.results in the lopping and cutting of forest trees and gra- %

ww.p. ,.— m mEmw mbmb E 48,5@

forbs, ultimately @m.mogbm ‘the normal %4&0@533 of the
~vegetation. Owing to cultivation which is mainly of the dry
type, some of the valleys are almost completely devoid of
natural vegetation. Large areas have been clear-felled for
raising teak plantations. The effect of intense biotic pressure
is well exemplified by the barren areas especially near the
Angul town.

ween Hmo m do qwo m &ooé the sea _m<& ,mo$m<.oﬁ:,§m
lowest elevation pointin the area has been recorded in -the
Forest Working Plan as 120 ft. (36.58 m) and the Emromn
2,742 ft. (835.76 m).

Drainage in the area is provided by the river Maha-
nadi with the aid of a number of nullahs, the largest being the

‘Halua nala’ in the Raigoda range.
‘ TasLE 1

GroLoGY AND SOIL Average Rainfall in centimetres

P Oowﬁﬂvcﬁob 0 the m,oﬂm? wgubw of spm >bm5 UHSme mwm

The main rock system if the area comprises of granite, Localities ik Raizod
; ) : T : Angul (Average ikerpara aigoda
quartzite and .mmbmmﬂbam. Shales, wwM:&nmmv. siliceous clay sla- . mowsHmA wmpavm (Average for 16  (Average for 10
tes and especially mica- and haematite-schists are also com- Months years) years)
mon (Haines 1925). % January 1.01 1.78 1.65
.- . ‘ , , . 5 , 3.80 7.49 4.03
The soil Is Bomeq_ ferruginous . loam ( ‘'morrum’ ), mumu:mr. ‘. Mwﬁwmi H.ﬁ 09 488
brown to red in colour and coarse in texture. It is shallow £ April 2.46 2.16° 5.35
il . " May 5.89 2.08 11.25
on the top of the F:m. and . deeper on @o. lower slopes. The " Tune 19.05 3 90 95.94
valleys have deep fertile soil. Clayey soil is also seen at pla- July 35.68 46.05 33.58
ces. - 'Kankar’ formations (nodular limestone) giving rise to August - 30.65 £-00 G
: . o T September 21.20 61.13 17.50
impermeable clay are occasionally encountered especially at October 9.70 10.59 11.63
the bottom of some of the hills and near nullahs. == November 3.23 . 0.13 0.1
. . 455 December 0.13 0.13
CLIMATE Total 134.24 159.65 145.16
The area possesses a monsoon climate with a short mild - VEGETATION

winter and long hot summer. The rainy season starts in the
third week of June and remains- active up to the middle of-
September. The rainfall data as recorded in the Forest Wor-
king Plan (Jee 1959) is given in table I for three representa-
tive localities.

The present studies were made by the transect method.

transect running across the foothill to the hill top in repre-
sentative localities and the occurrence of Sal (Shorea robusta
Gaertn. f.) was recorded. .The size of the quadrat was arrived

The mean maximum temperature is 90°F (32.2°C) and at by species area curve method (Oosting 1958).

the mean minimum temperature is 69°F (20.6°C) for Angul

(Haines 1925). On the basis of the frequency occurrence of Sal the

- forests of this division could be distinguished into the following

: . k&%@mm. (i) Sal forest--where the frequency of Sal is more
HWm Hgmggbwm of the area are entirely mm@obmoba on the ® than 60 per cent. (ii) Mixed Sal forest - where the frequency
neighbouring forests for timber, fuel and fodder supply. This »b of Salis between 30 to 60 per cent. (iii) Miscellaneous fore-
8t - where the frequency of Sal is less than 30 per cent or
1t is altogether absent.

wHoEo Facrors

zing and browsing of tree seedlings along with grasses and

. Twenty quadrats (each 6 x 6 sq. m) were marked along a”
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" The lower slopes ~of ‘the hills are invariably .o.odmam@,
with thick clumips of bamboos especially in the H,Emcm:mb-.
Thus these forests provide large amount of raw

eous forests. -
material for paper industry.

SAL FOREST .

This &%m of forest is rather restricted in distribution be-
ing found at Raigoda and Bolong or in small scattered
patches in the interior of the division. The hill slopes under
these forests are moderate and the soil is not too shallow, -
The aspect is cooler (e. g., slopes facing northwest direction).

The principal associates of Sal in these forests are: Adina
cordifolia Hk.f., Alangium salvifolium (Linn.f.) Wang., Albizzia
odoratissima Benth., Anogeissus latifolia Wall., Anthocephalus
cadamba Miq., Bambusa arundinacea Willd., Careya arborea
Roxb., Casearea tomentosa Roxb., Clerodendrum viscosum
Vent., Dendrocalamus strictus Nees, Dillenia pentagyna Roxb.,
Diospyros melanoxylon Roxb., Holarrhena antidysenterica Wall.,
Lannea coromandelina (Houtt.) Merr., Meliusa velutinag Hk.f.
& T., Protium serratum (Wall. ex Colebr.) Engl.,, Pterocarpus
- marsuprum Roxb., Randia uliginosa DC., Stereospermum sp.,
Syzygium cuminii (Linn.) Skeels and Terminalia tomentosa Bedd.

Out of these species Adina cordifolia, Anogeissus latifolia,
Careya arborea, Lanmea coromandeling and Protium serratum

are more abundant on the upper slopes of the hills while
the lower slopes are populated by Alangium salvifolium, Albizzia
odoratissima, Dilleniq pentagyna, Terminalia tomentosa and
: Bambusa arundinacea. Terminalia is frequent sometimes on
the upper slopes also.

SRS A s iy

The common climbers are: Buteq superba Roxb., Bay- -
hinia retusa Ham., B. vahlii W. & A., Combretum decandrum
Roxb., Muillettia auriculata Baker and Zizyphus  oenoplia
Mill.  Species of Smilaz and Dioscorea are also found. ‘

Izora parvifiora Vahl. is abundant especially on the
lower slopes. 1In these forests Sal is much more abundant on

Jery

,.»i > dobwi_gﬁou ﬁo.go@ogme wogb%o:rm PWME Uwimmobqu
he middle slopes. Its Tegeneration is also ?m@cmnn on the
= middle and lower slopes. : :

& : MixeEDp SAL FOREST

This type is well distributed in the area and is compa-
tatively open. Typical examples are some of the forests in
the Majhipara and Baghmunda blocks. Besides the principal
.associates of Sal enumerated in the first type, following spe-
cies are also frequent : Cassia fistula Linn., Cleistanthus collinus
Benth., Elaeodendron rozburghis W. & A., Emblica officinalis
aertn., Flacourtia indica (Burm. f.) Merr., Madhuca indica
Gmel., Morinda tinctoria Roxb., Terminalia arjuna W. & A.
=and Woodfordia fruticosa (Linn.) Kurz. Dalbergia latifolia Roxb.

V Here again, Anogeissus latifolia, Careya arborea, Lannea
noﬁogsa&&gv Terminalia bellirica Roxb. and T. tomentosa are
~abundant on the upper slopes while the lower slopes are
= rainly covered with Alangium salvifolium, Casearia tomentosa,
ochlospermum religiosum (Linn. f.) Alston, Diospyros melano-
zylon, Emblica officinalis, Madhuca wndica, Miliusa velutina,
Randia uliginosa and Bambusa arundinacea.

The proportion of Sal trees again increases on the mid-
e slopes. Dendrophthoe sp. is common on the trees. The
“Climbers are more frequent on the middle and lower slopes.
hrubs of Moghania are abundant. e . T

gmmowbbbszGm FOREST

A larger part of the area is covered with miscellaneous
Tests growing usually on steep and warmer slopes. Dendro-
alamus strictus is a common feature flourishing well on the
eep slopes. Sal is either absent or present in very small

~ The common species in these forests ave:  Alangium
Salvifolium, ' Albizzia chinensis (Osbeck) Merr., Alstonia scho-
7is Br., Anogeissus latifolia, Anthocephalus cadamba, Bri-
lia retusa Spreng, Butea monosperma Taub., Callicarpa arborea
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.Wowv;. Q&m@a &.@33, Cleistanthus collinus, Clerodendrum. visco
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sum, Cochlospermum- religiosum, Dalbergia latifolia, Drllent
avrea Sm., D. pentagyna, Diospyros melanoxylon, Ficus hispida
Linn. F. religiosa Linn., F. tjakela Burm., Gardenia latifol
Ait., G. gummifera Linn. f., Grewia elastica Royle, G. tiliae
folia Vahl., Helictris isora Linn., Lagersiroemia parviflora Roxb
Lannea coromandelina, Limonia acidissima Linn., Madhuca n
dica, Melia composita Willd., Mitragyna parviflora (Roxb
Korth., Ougenia dalbergioides Benth., Protwum serratum, Sponi
dias mangifera Willd., Sterculia urens Roxb., 8. villosa Roxb
Stereospermum suaveolens DC., Strychnos mnuz-vomica Linn
Terminalia bellirica, and T. tomentosa. In moist localities esp
cially near streams Bambusa arundinacea is abundant. = 4c
cia concinna DC., Combretum decandrum, Dioscorea alata Linng
D. pentaphylla Linn., and Zizyphus oenoplia are the commop
climbers in these forests.

river Mahanadi.
TEAK PLANTATION

At many places in the division teak (Tectona grandis
n.) plantations have been raised on the middle and lower
slopes of the hills after clear-felling the forests. Some of these
- ‘plantations are well over fifteen years of age. Shrubs of
ghania paniculata (Wall.) Li, M. chappar (Ham. ex Benth.)
O Kuntz, M. bracteata (Roxb.) Li and Mallotus philippinensis
Muell. are frequent under these plantations. Regeneration
he following species is abundant: Amogeissus latifolia,
;@@&5 fistula, Dendrocalamus strictus, Diospyros melanozylon,
?\a%:a pentagyna, hassg coromandeling Ea. Randia gFﬁ-

Sal is altogether absent, was studied at ' Purnakote. Th
upper slope of the hill in this case is inhabited by Amnogeissils
latifolia, Ficus religiosa, Lannea coromandelina, Melia compost
and Strychnos nug-vomica. On the lower slopes Alangium salg
vifolium, Cleistanthus collinus, Limonia acidisstma, Melia co
posita and Bambusa arundinacea are quite frequent.- Abris 155
%&8835 Linn., Acacia concinna, Passifiora foetida bEu,M
and species of Dioscorea are the common climbers.

“herbs increases in the mixed Sal forests and Bpmomcmuoocm
sts and is maximum under teak w_pbﬁmﬁobm.

; ..Ag“&es indicum - G. Don., mo@wgiw& aspera Linn,,

um .. conyzoides Linn., Aerva sanguinolenta (Linn.)
e, Andrographis paniculata Nees, Aristida adscencionis
> 4. setacea Retz., Arundinella setosa Trin., ;A%Sa%gm

number of saplings of the following species were note

3@& ‘Linn., Cyperus &&&383 Linn., Q.S«So&ssm @3& Cass.,
Alangium salvifoloum, Casearia tomentosa, beom%ﬁom §®F§§\?,w

&&a&z&g montanus T. >bmoam Duranta repens Linn.,
modium gangeticum DC., Echinochloa colonum Link., Eragro-

§:9 R. & S., Euphorbia granulata Forsk., E. hirta Linn.,
wwlsm suaveolens Huo; Ipomoea turpethum R. Br., Iseilema
im Hack., b@&@a&& wmcurva D. Don., Mimosa pudica
O%?mSmsgm burmannis Beauv., Panicum sp., Peristrophe
&N\nias Nees, Phalopsis parvifiora Willd., Pogostemon

v

and ‘ws\%s% NUL-VOMICA.

of the following species : Acacta catechu Willd., 4. N%So%i )
Willd., Cleistanthus collinus, Randia uliginosa, Strychnos po \v.m
torum Linn. f. and Zizyphus §a§.§a§ Lamk. The mao
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canescens L.) but the attempt is not very successful.

%Ngaﬁg\%&% Uomm NQSNQ indica Wowﬁb Scindapsus @%SSLS
Schott., Sporobolus &SS&% Beauv., Tephrosia purpurea Pers.
Triurfetta neglecta W. & A., Urena lobata Linn. and Xanthivm:Z ) | t
strumariwm Linn. The Forest Department has tried to rais ifwﬁwosﬂ. slopes. The problem of regeneration of Sal at Raigoda,

Rouvolfia serpenting Benth. and R. tetraphylla L. (syn. R “Angul, has been briefly discussed by Osmaston me»v who has
escribed a technique for felling of bamboos and cleaning the

Zarea in order to enable the existing regeneration to develop.
Discussion .

The forests Om the Angul division lie almost at an mMS.mE
end of the Sal'belt of India (in the Southern Sal Subregion ;
Bhatnagar 1961) and are more or less in continuation with thes

: tively interi ts of the area. This disturbance
monmnm covering gp&&& Pradesh hills. >oooa:_m no Cham 0 COMPATAtively INUErior parts of the at

ght have also led to variations in the climatic (microclimatic)
Lnd edaphic factors. A change in the vegetation developed
ven on the same lithology is expected due to slight -variation
n any of the climatic factors or intensity of biotic operation
andeya = 1962). The miscellaneous forests might have
leveloped by a further degradation of mixed Sal forests or

drier conditions. The forests appear to be, however, of the s
tropical moist deciduous type. The outward resemblance of thezie
forests at some places to the dry deciduous type seems to b £
due to the intense biotic pressure coupled with some edaphi¢
factors. These factors are already known to ormumm the
physiognomy. of vegetation (Puri 1960).

A study of the distribution of Sal in these forests is rather
interesting. It is seen growing best on loamy soil on the middle
slopes of the hills which have comparatively moderate gradient;
Though Sal trees ascend to some extent on the upper slopes
also their quality and abundance are considerably reduce
The trees become smaller in size and appear to be stunted ong
the ridges. These upper slopes are much steep and have
shallow covering of soil. Moreover, steep slopes are thorough

m& may be responsible for their existence.

o Hrm plant oOmpEﬂEa% developed on the ‘kankar’ moHBs-

>oNZo€bmuamzmze .
. The authors wish to express their thanks to Dr. H.

.u ., Director, wogEo& Survey of India, to Dr. R.P.
, Central Botanical Hmvoamaoq and to.Dr. .G

pEmHmwr Regional Botanist, Central Circle, Allahabad,, for
¢ facilities and encouragement. Mr. Pujari, D, F. O., Angul
] Lorest Division, accompanied the authors to certain areas in
o division for which the authors are grateful to him and also
_other forest authorities for their cooperation. Thanks are
so due to Dr. K. C. Misra, Reader in Botany, Banaras Hindu
Iniversity, for kindly going through the manuscript.

drained off and have comparatively a low per cent of s
‘water (Bhatnagar 1961). Thus conditions here do n
allow good growth of Sal. The lower slopes which have mm%,m cmw
moist and fertile soil (conditions cited by Bhatnagar (1 wms o

SUMMARY

he forests of the Angul Division (District Dhenkanal) Orissa are of the
pical moist deciduous type and lie at an extreme end of the Sal belt of
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India. The soil is B.owaw.mm_.ammmuog loam. The area possesses m..ﬂobmcg.w
climate. On the basis of thie frequency occurrence of Sal trees the forests could
be distinguished into the following types : : _
. (i) Sal - forest-where the frequency of Sal as determined by 6 x6%
m quadrats marked along a. transect running across the foot wE.
to the hill top is more than 60 per cent, B
(ii) Mixed Sal forest-where the frequency of Salis between 30 to 60 per
cent, and ! .
(iii) Miscellaneous forest-where the frequency of Sal is below 30 per 5
cent or it is altogether absent. Besides the above types the teak .m

v_mngvmoum.amﬁamv%urm .m.anmmndammnﬁﬁnbnp?ou clear-felling
the areas, have also been described, .

1

Botanical composition of each of the four types is given in the text.

8al is seen growing best on loamy soil in the mid region of the slopes o
the hills,
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