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Species Mean Utility %
Forbs
Ageratum conyzoides 3.25
Bidens pilosa 0.00
Blumea lacera 0.00
Celosia argentea 0.00
Euphorbia hirta 0.00
Indigofera linifolia 2.62
Justicia simplex 23.73
Rungia pectinata 0.00
Sida acuta 0.00
Sida spinosa 0.00
Trichodesma indicum 0.00
Tridax procumbens 0.00
Urena lobata 2.47
Vernonia cineria 0.00

Trees/Shrub Species
Butea monosperma 0.00
Diospyros melanoxylon 3.79
Lagerstroemia parvifl ora 2.96
Phoenix acaulis 0.00
Shorea robusta 0.00
Terminalia tomentosa 4.19

  Source: Management Plan of Kanha Tiger Reserve
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1. Project Area Description

1.1  Introduction
Mandla is thought to have originated from the Sanskrit word “Mandal” meaning circle; river Narmada 
almost girdles the town from three sides (Captain HCE Ward, Dist. Gazetteer, 2000). Mandla is the south-
eastern district of Madhya Pradesh. The district spreads from 22o2’23.22’’ N latitude to 80o18’81.50’’E 
longitude. It lies in the eastern part of Jabalpur Division forming a part of the Satpura hills, which 
separates the cotton growing southern region from the wheat growing Malwa plateau on the north. 
The Tropic of Cancer passes through the north of the district. The district is bound on the north-west by 
Jabalpur district, on the north and north-east by Dindori district, on the south by Balaghat and on the 
west by Seoni. A small south-eastern part adjoins the Kawardha district of Chhattisgarh. The total area of 
the district is 8,771 sq km, divided into four tehsils encompassing nine developmental blocks and 1,241 
villages. Niwas, Mahadwani, Narayanganj, Chabi, Ghughri, Pindari, Nainpur, Bichhiya and Gorakhpur are 
some major towns in the district. 

1.2  Physiography 
A large part of the district is occupied by the Narmada basin consisting the north-eastern part of the 
Son sub-basin and south-western (Wainganga sub-basin) and south-eastern extent (Seonath sub-basin) 

  LOCATION OF MANDLA DISTRICT AND GENERAL TOPOGRAPHY 
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Local Name Species Family
Nishodh Operculina turpethum Convolulaceae
Shankhapushpi Evolvulus alsinoides Convolulaceae
Salparni Desmodium gangeticum Fabaceae
Harsingar Nyctanthus arbor-tristis Apocynaceae
Bauchi Psoralea corylifolia Papilionaceae
Shyama Tulsi Ocimum sanctum Lamiaceae
Jangali Tulsi Ocimum canum Lamiaceae
Ratti Abrus precatorius Papilionaceae
Malkanli Celastrus paniculata Celastraceae
Maror Phalli Helicteres isora Sterculiaceae

Source: Forest Working Plans West & East Mandla Division

Mean Utility % of Plants in 10 Grasslands of Kanha National Park

Species Mean Utility %
Grasses/Sedges
Apluda varia 2.13
Arthraxon ciliaris 7.34
Bothriochloa odorata 17.29
Cynodon dactylon 61.46
Cyperus pilosus 17.14
Desmostachya bipinnata 6.48
Dichanthium annulatum 44.96
Digitaria granularis 4.51
Dimeria ornithopoda 7.86
Eragrostiella bifaria 0.00
Eragrostis gangetica 3.68
Eragrostis tenella 16.70
Eragrostis unioloides 51.42
Eragrostis viscosa 0.00
Fimbristylis scheonoides 4.31
Heteropogon contortus 39.72
Imperata cylindrica 17.82
Ischaemum indicum 11.32
Iseilema laxum 38.42
Panicum fl avidum 6.05
Rottboellia perforata 9.36
Saccharum spontaneum 41.31
Setaria glauca 2.38
Sorghum halepense 4.72
Themeda quadrivalvis 12.66
Themeda triandra 18.22
Vetiveria zizanioides 10.04

Legumes
Alycicarpus bupleurifolius 43.62
Cassia pumila 0.00
Cassia tora 0.00
Crotalaria medicaginea 0.00
Desmodium trifl orum 10.25
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Species Local Name Family Grazed
Eleocharis dulcis - Cyperaceae -
Scirpus laterifl orus - Cyperaceae -
Coix lacryma-jobi - Poaceae -
Hygroryza aristata - Poaceae Grazed
Paspalum scrobiculatum Kodo Poaceae Grazed

Source: Management Plan of Kanha Tiger Reserve

Threatened Flowering Plants of Kanha

Species Family
Ophioglossum gramineum Ophioglossaceae
Grewia sapida Tiliaceae
Ochna obtusata var. pumila Ochnaceae
Eriosema himalaicum Fabaceae
Flemingia prostrata Fabaceae
Drosera burmanii Droseraceae
Drosera indica Droseraceae
Combretum nanum Combretaceae
Peucedanum dhana Apiaceae
Stylidium tenellum Stylidiaceae
Dipteracanthus beddomei Acanthaceae
Elatostema cuneatum Urticaceae
Ficus beddomei Moraceae
Theriophonum minutum Araceae
Cyperus melanosperma Cyperaceae
Fimbristylis alboviridis Cyperaceae
Capillipedium parvifl orum Poaceae

Source: Management Plan of Kanha Tiger Reserve

Medicinal Plants of Mawai and Motinala Range
Local Name Species Family
Kaduchitayata Andrographis paniculata Acanthaceae
Katihari Gloriosa superba Liliaceae
Anantimual Hemidesmus indicus Periplocaceae
Jungali Haldi Curcuma aromatica Zingiberaceae
Jangali Payas Urginea indica Liliaceae
Keokand Costus speciosus Zingiberaceae
Adhusa Adhathoda vasica Acanthaceae
Satawar Asparagus racemosus Liliaceae
Kali Musli Curculigo orchioides Hypoxidaceae
Safed Musli Chlorophylum tuberosum Liliaceae
Ratala Dioscorea bulbifera Diascoreaceae
Baichandi Dioscorea hispida Diascoreaceae
Badi Kateli Solanum indicum Solanaceae
Chota Gokhru Tribulus terrestris Zygophyllaceae
Punarnava Boerhaavia diff usa Nyctaginaceae
Jangali Adarak Zingiber roseum Zingiberaceae
Kali Haldi Curcuma caesia Zingiberaceae
Chitrak Plumbago zeylanica Plumbaginaceae
Nagarmotha Cyperus scariosus Cyperaceae
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of the Godavari basin. The general gradient of the area is towards east. The Narmada-Son valley defi nes 
the topography of the entire State along with three major physiographical regions – Central Indian 
Highlands to the north, Satpura-Maikal hill ranges to the south and the eastern plateau to the south-
east. The eastern wider and semicircular part of the Satpuras is known as Maikal ranges that form a 
watershed between western and eastern India. These ranges include the Amarkantak plateau, the origin 
of Narmada and Son rivers. 

The spurs and sub-ranges of the Maikal hills divide the eastern part of the district into a number of 
valleys and tablelands. Undulating plains, numerous small valleys intersected by seasonal streams and 
rivers with tablelands at hilltops locally known as Dadar are prominent topographical features of Mandla. 
A major part of the district exhibits middle level plateau of extrusive origin with few high level plateaux 
in the middle, northern, western and eastern parts. The other landforms are structural plains, structural 
hills and valleys, denudational plateaux, denudational slopes, pediments/pediplains in the southern 
part and fl ood plains (including fi lled river beds) along the course of Narmada in the west. Rolling grass 
plains intermingled with Sal forests cover the southern portion of Mandla district – the Raigarh-Bichhiya 
tract. A part of this area occupies the Kanha National Park, marked with several isolated blocks of Sal 
forests of the Phen and Banjar valleys. In the north (Niwas tehsil), tributaries of Narmada fl ow through a 
rugged and inaccessible tract between high, rocky banks, till the Narmada enters the rice tract around 
Mandla. Thereafter it traverses through about 30 km of forest and hill country and runs almost parallel 
to the Mandla-Jabalpur road for a few kilometres. To the north-west of Mandla, on either side of river 
Narmada, there is a large and rugged tract of riparian forest. It lies between two areas containing the 
richest black soil in the region – Narayanpur and Lakhanpur. The altitude is low in the south-west corner 
of the district, which consists of a compact block of about two hundred villages, known as the Haveli, or 
the rice and wheat-growing tract round Hirdenagar, and Pathar, the open wheat plain around Nainpur.

1.3  Special Ecological Features of the Landscape 
The undulating topography of the Satpura ranges produces matrices of hillocks and plateaux. Most 
of these hills are abound by forests with a plateau of grasslands. Narmada’s tributaries Gaur, Balai, 
Banjar, Burhar, Kharmer, Kikara and Matiyari originate in the dense forests of Mandla. The riparian 
forests along the perennial and seasonal streams and the diverse vegetation types such as grasslands 
with wedges of Sal forests and vast stretches of mixed deciduous and teak forests provide habitats for 
critically endangered fl ora and fauna. The area forms part of the ‘Indo-Malayan Realm’ fl oristically and 
zoo – geographically, it belongs to the ‘Oriental region’. The part of Mandla occupied by Satpura-Maikal 
hill ranges features in zone 6E – the Deccan peninsula-Central Indian Highlands (Rodgers and Panwar, 
1988). Fauna show typical characteristics of the Central Highland. 

The Kanha National Park (Tiger Reserve) spreads into the adjoining Balaghat district. It is a haven for 
many endangered species like the Royal Bengal Tiger (Panthera tigris), Indian Gaur (Bos gaurous), Indian 
Wild Dog (Canis alpinues), and holds the last surviving population of the Barasingha or the Central Indian 
Swamp Deer (Cervus duvauceli) and vultures (Gyps bengalensis, Gyps tenuirostris).

The Tiger Reserve occupies extensive forests of the Satpuras and the Vindhyas and stretches almost 500 
km east to west. It encompasses most of the Banjar and Halon valleys, which are main tributaries of river 
Narmada. The Phen Sanctuary is situated in the north-east of Kanha and covers the Phen valley known 
for Sal forests and herbivores such as spotted deer and Sambar. The Satpura-Maikal landscape is a critical 
landscape supporting interconnected wildlife habitats of central India and Protected Areas of Madhya 
Pradesh, Maharashtra and Chhattisgarh. It starts from the Melghat Tiger Reserve in Maharashtra and 
ends in the Achanakmar Biosphere Reserve of Chattisgarh.

The district is a part of Mahakaushal, a region home to the Gond and Baiga communities. The livelihood 
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portfolio of the communities reveals three basic components: agriculture, wage labour and forest-
based livelihood.  Based on the diff erences in climatic conditions the Planning Commission of India 
has classifi ed the entire country into 14 agro-climatic zones. Mandla district is a part of the Eastern 
Plateau and Hill Regions. Based on the topography, soil and land use, Madhya Pradesh is divided into 
11 agro-climatic regions, and this classifi cation places Mandla district under the Northern Hill Region of 
Chhattisgarh. There are fi ve cropping zones in the State and Mandla district occupies the Rice Zone. 

In the agro-ecological map of India (see below), the district features in the Central Highlands (Malwa 
and Bundelkhand) hot sub-humid (dry) ecoregion. In the biogeographic map of India, it occupies the 
Deccan plateau-Central Highlands zone (6A). 

AGRO-ECOLOGICAL SUB-REGIONS OF MADHYA PRADESH

Rain fed farming supports food requirement for six months and people depend on sale of forest 
produce and jobs away from the villages for the rest of the year. Sale of forest produce contributes 
to about 28% of the total income. Forest resources also contribute directly towards food security 
in the form of tubers, fruits, fl owers and wild vegetables. Tribal communities largely depend on the 
surrounding forest resources for domestic needs such as small timber for house building, fodder, 
medicines, agriculture tools and fuel wood. 

Current trends point towards a fast degrading natural resource base, which impacts wildlife and the 
dependent community. Wildlife is worst aff ected by habitat depletion and fragmentation. Tribal life is 
infl uenced by a depleting food and domestic resource base and many people are migrating towards 
industrial towns in search of employment as their traditional sources of livelihood are threatened. 
Moreover, the scarcity of resources and limited livelihood options trigger the process of destructive 
harvesting. 
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Appendix III

Flora of Kanha National Park and Mandla Project Area

List of Aquatic Plants of Kanha National Park

Species Local Name Family Grazed
Equisetum debile - Equisetaceae Grazed
E. diff usum - Equisetaceae Grazed
Marsilea minuta - Marsiliaceae -
Ceratopteris thalictroides - Parkeriaceae -
Nelumbo nucifera Kamal Nymphaeceae Grazed
Nymphaea stellata Kumudni Nymphaeceae Grazed
Hypericum laxum - Hypericaceae -
Rotala tenuis Jalkesar Lythraceae -
Ludwigia octovalvis - Onagraceae -
Glinus lotoides - Molluginaceae -
Centella asiatica Brahma Apiaceae Grazed
Hydrocotyle sibthorpioides - Apiaceae -
Caesulia axillaris Ghonti Asteraceae -
Cyathocline purpurea - Asteraceae -
Grangea maderaspatana Lanjani Asteraceae -
Senecio nudicaulis - Asteraceae -
Canscora diff usa Agya Gentianaceae -
Nymphoides cristatum - Gentianaceae Grazed
N. indicum - Gentianaceae Grazed
Limnophilla indica - Scrophulariaceae -
Lindernia anagallis - Scrophulariaceae -
Sopubia delphinifolia - Scrophulariaceae -
Utricularia exoleta - Lentibuloriaceae -
Hygrophila serpyllum - Acanthaceae -
Alternanthera sessilis - Amaranthaceae -
Rumex dentatus - Chenopodiaceae -
Polygonum barbatum Aera Polygonaceae -
P. limbatum Nandi Bhaji Polygonaceae -
P. serrulatum - Polygonaceae -
Homonoia riparia - Euphorbiaceae -
Pouzolzia pentandra - Urticaceae -
Salix tetrasperma - Salicaceae -
Blyxa echinosperma - Hydrocharitacea -
Hydrilla verticillata - Hydrocharitacea Grazed
Nechamandra alternifolia - Hydrocharitacea -
Vallisnaria spiralis - Hydrocharitacea Grazed
Crinum defi xum - Amaryllidaceae Grazed
Pontederia hastata - Pontederiaceae -
Juncus prismatocarpus - Juncaceae -
Najas graminea - Najadaceae Grazed
Apogogeton natans - Aponogetonaceae Grazed
A. undulatus - Aponogetonaceae Grazed
Bulbostylis barbata - Cyperaceae -
Cyperus compressus - Cyperaceae -
C. exaltatus - Cyperaceae -
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Appendix II

Area Distribution of Core and Buff er Zones in Kanha Tiger Reserve 

Area Covered under Diff erent Zones of Kanha Tiger Reserve

Zone Area (sq km) Statua

Core Zone    940 National Park
Buff er Zone 1,009 Multiple use area
Total Area of Tiger Reserve 1,949

Distribution of Core Zone in the Two Districts 

Mandla District 
(Kanha & Kisli Ranges)

409.82 sq km

Balaghat District
(Mukki, Bhaisanghat & Supkhar Ranges) 

530.12 sq km

Total 939.94 sq km

Distribution of Buff er Zone in the Two Districts

Range Reserve 
Forest 

Undemarcated 
Protected Forest

Revenue 
Area

Total

Mandla District 
Khatia 10,863.52 1,043.70 4,446.71 16,353.93
Khapa - - - -
Samnapur - - - -
Garhi 2,454.40 46.00 2,957.74 5,458.14
Sijhora 5,155.60 2,523.29 11,081.56 18,760.45
Total: 18,473.52 3,612.99 18,486.01 40,572.52

Balaghat District 
Khatia - - - -
Khapa 6,937.96 - 9,973.03 16,910.99
Samnapur 5,282.62 - 5,368.27 10,650.89
Garhi 12,659.17 - 12,972.87 25,632.04
Sijhora 2,648.63 - 4,555.31 7,203.94
Total 27,528.38 - 32,869.48 60,397.86
Grand Total
(Mandla & Balaghat Districts) 46,001.90 3,612.99 51,355.49 1,00,970.38

Source: Management Plan of Kanha Tiger Reserve
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2. Climate

Since the district extends over the highest plateaux of Satpura ranging from 443-887 m asl, it is relatively 
cool in comparison with the low lying plains of Jabalpur and Raipur on the north and south respectively. 
The district’s climate is characterized by a hot summer season, high rainfall 1,400-1,600 mm and a 
relatively dry winter. 

2.1  Temperature
May is the hottest month of the year with mean daily maximum temperature at 41.3o C and mean 
daily minimum at 24.4o C. In summer the temperature could rise up to 44o C and hot dust winds are 
frequent. With the onset of monsoon by mid June a steady drop in temperature is experienced. After 
the withdrawal of the monsoon, there is a slight increase in temperature in early October. There is a 
steady decrease in temperature at the start of November. January is the coldest month with mean daily 
maximum temperature at 26o C and mean daily minimum at 7.8o C. The district also experiences colder 
weather in association with western disturbances passing across northern India and the minimum 
temperature sometimes drops down to 1o C. 

2.2  Rainfall
The district receives rainfall for an average of 75 days. About 87% of the annual rainfall is received during 
the south-west monsoon with July-August being the highest rainy months. In winter due to western 
disturbances there are erratic rains from December to March, often useful for the Rabi crop. The annual 
rainfall of the district is 1,588.3 mm, ranging between 1,400 and 1,600 mm. It varies from 1,483.5 mm at 
Bajag to 1,717.2 mm at Niwas. An analysis of data from the last 100 years showed that the number of 
rainy days has reduced by approximately fi ve days. The variation in annual rainfall is considerably low 
(Table 1). In winters due to low temperature, moisture is present in the soil to support vegetation growth. 
In contrast, due to intense heat in the month of April and May, moisture availability is highly reduced 
and these months could be considered as a period of scarcity and drought. 

TABLE 1
Rainfall Data of Mandla (2002-03 to 2005-06) (mm)

Tehsil Block Year
2002-03 2003-04 2004-05 2005-06

Nainpur Nainpur 902.2 1,052.2 1,299.4 1,348.7
Mandla Mandla 1,378.6 1,029.6 1,402.3 1,574.4

Mohgoan 1,169.9 783.0 1,543.0 1,514.7
Ghughri 1,421.0 1,022.0 1,447.0 1,336.0

Bichhiya Bichhiya 1,461.7 898.1 1,472.0 1,577.1
Mavai 1,453.1 1,194.6 1,877.9 1,635.9

Niwas Niwas 1,351.4 1,182.2 1,833.8 2,002.2
Bijadandi 1,382.2 1,598.7 1,650.1 1,727.8
Narayanganj 1,102.2 701.5 1,118.8 1,519.3

Source: District Statistical Handbook, Mandla, 2006
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TABLE 2
Month-wise Rainfall (mm) with Average Number of Rainy Days

Month 1901-1950 1951-1960 1961-1980 1981-1990

January
 27.7   28.7 19.6 41.0
   2.1     2.7 1.3 2.9

February
 36.3   15.3 27.6 48.2
   2.8     1.7 1.9 2.7

March
 25.9   27.6 27.3 23.6
   2.1     2.1 2.3 2.1

April
 18.0   13.9 7.4 12.4
   1.4     1.9 0.8 1.1

May
 15.5     7.7 8.6 32.3
   1.5     0.9 0.9 2.1

June
206.0 131.7 174.9 161.4
    9.4     8.7 9.7 7.2

July
487.4 480.4 393.1 412.1
  19.3    20.2 18.5 18.2

August
416.1 419.5 443.8 418.3
  17.8    18.9 17.5 18.2

September
215.4  213.7 186.7 190.9
  10.4 11.6 9.4 9.7

October
  54.4 70.6 48.0 49.3
   3.0 3.9 2.3 2.0

November
 16.3 8.7 15.0 5.7
   1.0 0.2 0.6 0.5

December
   9.4 2.8 26.2 15.3
   0.8 0.3 1.1 0.6

Note: The number of rainy days is presented below rainfall in each cell.

Source: Forest Working Plans West & East Mandla Division

2.3  Solar Radiation and Wind Velocity
The West Mandla Forest department uses records of Kolkata city which is located along the same 
latitude as Mandla. The maximum amount of solar radiation is 557 Cal/m2/day in the month of May and 
minimum is 346 Cal/m2/day. Winds are generally light; during the monsoon, winds blow from south-
west and north-west directions and from the north and east during the rest of the year. 

2.4  Relative Humidity
During the monsoon the relative humidity exceeds 75%. The maximum relative humidity of 85% is 
observed in the month of August and a minimum of 28% is observed in May. It increases steadily from 
June to September and drops steadily in October after the monsoon. Summer is the driest season of the 
year with afternoon humidity less than 25%. The mean annual relative humidity in the morning is 72.1% 
and the mean annual relative humidity in the evening is 49%. In winters frost is common in low-lying 
areas, valleys and streams due to higher humidity. The annual distribution of mean relative humidity is 
presented in Table 3.
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Appendix I

Extent of Each Forest Type in East Mandla Forest Division

Forest Density Forest Type Area (ha) % of Total Area
Dense Forest 
(0.4-0.7)

Teak 19,416.18 16.42
Sal 27,248.10 23.04
Mix 19,852.97 16.79
Total 66,517.25 56.25

Open Forest 
(up to 0.4)

Teak 299.69 0.25
Sal 245.52 0.21
Mix 24,661.75 20.86
Total 25,206.96 21.32

Open Space and Other Open Land 15,738.07 13.31
Forest Village 10,778.60 9.12
Total 1,18,240.88 100

Extent of Each Forest Type in West Mandla Forest Division

Forest Density Forest Type Area (ha) % of Total Area
Dense Forest 
(0.4-0.7)

Teak 61,785.04 41.0
Sal
Mix 31,253.60 20.76

Open Forest 
(up to 0.4)

9,945.88 31.45

Forest Village 10,268.2 6.56
Total 1,13,252.72 100

Source: Forest Working Plans West & East Mandla Division
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agriculture and high crop diversity is observed here. There are paddy varieties that are endemic to 
the region, signifying the local genetic diversity. Baigas traditionally practised Bewar, a type of shifting 
cultivation. A great majority of the Mandla Baigas have taken to plough cultivation, since shifting 
cultivation has been banned in the malguzari and in Government forests. The only block exempted 
from the ban is the Baiga chak or Reservation located in Dindori district. The block is 36 square miles of 
rugged and inaccessible jungle in the heart of the Maikal Range, containing six (at present only four) 
villages, which were set apart for the Baigas 35 years ago. Here, they were allowed to pursue unfettered, 
their ancestral methods of hunting and agriculture at the rate of one rupee per axe; but alongside the 
concession, attempts were made to wean them to plough cultivation. 

In the Bewar practice, crop diversity is considerably high due to mixed cultivation, use of traditional 
varieties of crops and customary cultivation practices. A Bewar consists of 2-3 acres of thick forest, often 
on a steep slope. Around the month of May all wood is cut down and burnt in situ and the ashes spread 
over the surface; at the onset of rains, kodo, kutki , baiganitur or sweet potatoes are sown in the ashes. 
Provided the rains continue late enough, a plot of this kind supports crops until the fourth year, before a 
fresh Bewar is initiated. 

Though the Gond tribe is agrarian they also practise settled agriculture. A few practise slash and burn 
agriculture and others practise both types of agriculture for subsistence. Low input agriculture is 
practised with limited use of modern implements, pesticides and fertilizers.

Of the two cropping seasons Kharif (or Siari) is of greater importance in terms of area and in growing 
principal cereals and millet crops. The largest grown single crop has traditionally occupied minor millets, 
kodo and kutki, a staple food of the tribal population. While rice has become the most extensively 
cropped, wheat is also grown in rich portions of the district. Maize is the other staple food crop grown 
and is grown on Barri (backyard). The Barri is a home garden with vegetables and pulses intercropped in 
maize cultivation. Other main crops are red gram, lentil, niger and mustard. Red gram is grown on bunds 
of fi elds. 

Increased use of hybrid seeds
The increased use of hybrid varieties especially paddy have impacted local crop diversity. Many 
government programmes, schemes and subsidies focus on promotion of hybrid seeds and increase of 
land under hybrid paddy. Several local varieties of paddy face the threat of extinction. 

Reduction in production of minor millets
In traditional agriculture, crop diversity is higher in the crops of minor millets like kodo and kutki. Mixed 
cropping is practised to fulfi l a household’s food needs. In recent years, area under these crops has 
depleted due to the infl uence of market economy and changing food habits. 
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TABLE 3
Annual Distribution of Relative Humidity (%)

Month Recorded at 8.30 am Recorded at 5.30 pm Mean of RH in Month
January 85 49 67.0
February 74 30 52.2
March 57 24 40.5
April 43 23 33.0
May 35 21 28.0
June 64 53 58.5
July 88 79 83.5
August 88 82 85.0
September 86 75 80.5
October 82 61 71.5
November 79 46 62.5
December 84 45 64.5
Annual Mean 72.1 49 60.6

Source: Forest Working Plans West & East Mandla Division

2.5  Soil Moisture
Soil moisture regime is an important factor in agriculture productivity and vegetation growth. Soil 
moisture regime is important to understand for designing restoration mechanisms. Rainfall, type of soil 
and rate of evaporation determine soil moisture. 

TABLE 4
Details Drawn from the Climograph

Month Mean Rainfall 
(month)

Mean 
Temperature 

(month)

Classifi cation 
according to 
Climograph

Moisture Class

January 26.7 17.4 Warm Dry
February 34.5 19.7 Warm Desiccating
March 26.1 23.9 Warm Desiccating
April 9.1 28.5 Hot Desiccating
May 16.5 32.8 Hot Desiccating
June 170.4 31.4 Hot Humid
July 399.4 26.7 Hot Damp
August 435.3 26.2 Hot Damp
September 188.7 26.3 Hot Damp
October 48.4 24.3 Hot Dry
November 11.9 19.1 Warm Desiccating
December 22.6 17.2 Warm Desiccating

Source: Forest Working Plans West & East Mandla Division 

A climograph graphically depicts cumulative eff ect of temperature and rainfall. The climograph 
prepared by the State Forest Department (Table 4) suggests that the monsoon (June to September) is 
most suitable for plant growth, winter (October to January) is considerably good for plant growth while 
summer (February to May) is not favourable for plant growth. 
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3. Geology

GEOLOGICAL MAP OF MATIYARI WATERSHED 

Rock formations ranging in age from the Archean to the Quaternary (<1 m.y.) are exposed in these 
districts. The older rocks in the area are represented by the Tirodi Gneissic Complex of Archean to 
Palaeoproterozoic age (<2500-2200 Ma), which are exposed in the southern part of Mandla district. The 
Tirodi Gneissic Complex comprises grey and pink granite gneiss, migmatite, biotite gneiss, biotite schist 
and para amphibolite. 

The Sausar Group represented by Bichhiya, Junewani, Chorbaoli and Mansar formations of the 
Mesoproterozoic age (2000-1600 Ma) is exposed in the southern part of districts. The Mansar formation 
comprises biotite schist and phyllonite, and the Chorbaoli formation comprises quartz mica schist, 
hornblende schist, mica schist, quartzite and phyllite. The Junewani formation comprises various types 
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TABLE 9 
Endangered and Rare Fauna of Mandla

English Name Scientifi c Name IUCN Status Status in WPA 
Schedule

Tiger Panthera tigris Endangered I
Leopard Panthera pardus Lower risk I
Leopard Cat Felis bengalensis Lower risk I
Indian Wild Dog Cuon alpinus Vulnerable II
Wolf Canis lupus Data defi cient I
Bengal Fox Vulpes bengalensis Lower Risk II
Indian Sloth Bear Melursus ursinus Vulnerable I
Honey Badger Mellivora capensis Lower risk I
Four-horned Antelope Tetraceros quadricornis Vulnerable I
Indian Gazelle Gazella bennetti Lower risk I
Gaur Bos gaurus Vulnerable I
Hard Ground Barasingha Cervus duvaucelii Vulnerable I

Smooth-coated Otter Lutra perspicillata
Slender-billed Vulture Gyps tenuirostris Critically endangered I
White-rumped Vulture Gyps bengalensis Critically endangered I
Indian Peafowl Pavo cristatus Lower risk I
Lesser Florican Sypheotides indica Endangered
Green Munia Estrilda formosa Endangered

9.3  Conservation Issues
Habitat degradation 
Increasing human population has increased biotic pressures on forests and natural resources. Expansion 
of agriculture, reduced forest cover and tremendous grazing pressure has ultimately caused degradation 
of wildlife habitat. Moreover the forest degradation has triggered rate of soil erosion and aff ected 
moisture availability. Low availability of water is also a limiting factor to support wildlife populations. 
There is also considerable change in the historical range of predators and their prey base. 

Poaching of wild animals
Poaching, although illegal, is not uncommon. Numbers of wild animals have declined and there are 
evidences of poaching from these forests. Many animals like swamp deer, black buck, etc. have become 
extinct from their earlier habitat ranges and their population is restricted to National Parks. 

Man-animal confl icts 
Depredation of crop by wild ungulates and cattle lifting is common among the villages adjacent to 
the Tiger Reserve. Straying of wild animals in the villages is more frequent in summer. Water scarcity 
becomes intense in the absence of winter rains when there is a long dry spell. These conditions also 
trigger wild fi res detrimental to wild animals and their habitat. 

9.4  Agricultural Diversity
A large proportion of the human population (about 89%) is engaged in agricultural activities. Agriculture 
is mostly rainfed; a district average of 9% of the total area under cultivation is irrigated. In the Bichhiya 
block, 12.11% area of net sown area is irrigated while in the Niwas block, a mere 5.77% area of net sown 
area avails irrigation. In the Bichhiya block, though, the percentage of irrigated area seems greater than 
the district average. This is due to the presence of Haveli areas where canal irrigation is prominent. 

Most of the farmers of the area (except fl ourishing Haveli and Nainpur regions) practise traditional 
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are Tectona grandis, Shorea robusta, 
Terminalia tomentosa, Anogeissus latifolia, 
Pterocarpus marsupium, Adina cordifolia 
and Boswellia serrata. The mixed forest 
provides non timber forest products 
(NTFP) that support tribal livelihood. 
Tribals such as the Baiga people nurture 
an intricate relationship with the region’s 
fl ora: they harvest tubers, leaves, fl owers 
and fruits from the forest for food and 
medicine (see Appendix III for a list of 
medicinal plants).

The vegetation type of Mandla refl ects two diff erent climax species – Teak and Sal. Vegetation is 
considered as the most important biological parameter of a wildlife habitat; it carries food value for 
wildlife. The ecological monitoring study carried out at Kanha revealed that the prey density is higher in 
Sal forests than in mixed deciduous forests. Sal is considered a keystone species supporting herbivores 
during summer when resources are scarce. In the teak bearing forests and mixed deciduous forests, 
fruit bearing trees provide the necessary support to the ecosystem. The utility percentage of the plant 
species by herbivores diff ers signifi cantly (Appendix III). Bamboo is an important vegetation type for 
wildlife. During the young stages and new shoot formation, it has tremendous food value for ungulates. 
Dead, fallen bamboo clumps on the forest fl oor are used by ground nesting birds, sambar and chital for 
shelter.

9.2  Fauna
The Satpura-Maikal landscape holds fi ve Tiger Reserves and eight connecting wildlife corridors. 
According to an estimate of the WWF India, these wildlife corridors occupy most territorial forest 
divisions of Mandla and hold 60% of the wildlife population. The territorial divisions also act as ‘multiple 
use zones’, used by wildlife and people alike, and act as a shock absorber protecting buff er and core 
zones beneath.

Physiography, geology, climate and precipitation are determinants of vegetation types and wildlife 
habitats The district harbours fl at hilltops and rolling meadows in the valleys, which off er unique 
settings and ecotones for creating ideal niches for diverse species of plants and animals. Furthermore 
riparian forests are proving to be important wildlife corridors of Central India; the Phen valley is one 
such example of a corridor. The Sal forest with patches of Mixed forests provides a good habitat to 
wild ungulates. The rich habitat diversity of Kanha Tiger Reserve supports abundant mammals, birds, 
reptiles, amphibians and invertebrates. The fauna of the district is classifi ed as fauna of the Central Indian 
Highlands, which is a part of the Oriental-Zoological Realm. The fauna of the Central Indian Highlands is 
an amalgam of the Indo-Chinese, Ethiopian and Palaearctic elements (Prater, 1948; Roberts, 1977).

The Kanha Tiger Reserve is internationally renowned for successfully conserving two highly endangered 
species, the tiger and the Central Indian Barasingha. The Barasingha (Cervus duvauceli branderi) is one of 
the three endangered sub-species, which is now endemic to Kanha. The forests of the district harbour 
about 43 species of mammals, 300 species of birds and 26 species of reptiles and a great diversity of 
invertebrates.  

Kanha is also famous for the diversity of termites that accelerate nutrient recycling in the forest 
ecosystem. Four species of termites are endemic to Kanha – Euhamitermes kanhaensis, Eurytermes boveni, 
Pericapritermes tetraphilus and Odontotermes bhagwatti.

Mahua (Madhuca indica) is an important NTFP; seeds are a source of oil 
and fl owers are used as food and beverage.

11

ECOLOGICAL PROFILE  MANDLA PROJECT AREA

of schist, feldspathised acid granulite, gneisses and amphibolite. The Bichhiya formation comprises 
marble and tremolitic dolomite with intercalations of phyllite and slate. The Sausar meta sediments have 
been subjected to extensive granitization and migmatization. Remnants of meta sediments in various 
stages of assimilation have been recorded. The granite gneiss exposed 8 km south east of Bichhiya 
exhibits a gneissic trend which conforms with the trend of litho unit No 7 of Junewani formation and 
appears to be the product of granitization of Sausar meta sediments. 

Three types of intrusive granites of Mesoproterozoic age are delineated within the Tirodi Gneissic 
Complex terrain. They are grey granite, pink granite and leucocratic tourmaline granite. Pink granite is 
considered younger than grey granite in the stratigraphic position because of coarser grain size and 
potash enrichment than grey granite. Leucocratic tourmaline granite contains an appreciable amount of 
tourmaline and shows golden yellow coloured mica (zinnwaldite, a variety of lepidolite mica). The quartz 
veins/reefs and pegmatite veins are restricted to Archean-Proterozoic terrain and basic dykes of doleritic 
composition are seen in all formations. 

Lameta group of the Cretaceous age (136-65 m.y.) is exposed in the southern part and lies over the 
Archean-Proterozoic rocks. Its thickness varies from 1-6 m. It comprises sandy limestone, arkosic 
sandstone, calcareous and conglomeratic sandstone and clay at places. 

The northern and central parts of the project area are occupied by Deccan trap basalts of Amarkantak 
Group of Cretaceous to Palaeogene age (65-50 m.y). It consists of a sequence of cyclic eruptions. 
Amarkantak Group is classifi ed into four formations – Mandla, Dhuma, Pipardehi and Linga on the 
basis of porphyritic nature of individual fl ows and presence of inter-trappean beds. Mandla, the oldest 
formation, comprises seven simple to compound ‘Pahoehoe’ basaltic lava fl ows. 

The high level plateaux of ‘Deccan Traps’ in the eastern part are often capped by laterite of Cainozoic age 
(70-1 m.y.). Laterite is also seen at few places in the south eastern, middle and northern parts of area. The 
laterite shows variation in colour from cherry red to whitish brown. It also exhibits pisolitic botryoidal 
and tube structures. The laterites occurring in the eastern part of the area contain small pockets of 
bauxite deposits that are mined. 

GEOLOGICAL MAP OF NIWAS
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Alluvial deposits of the Quaternary age occur along the course of Narmada in the north-western part 
and comprise fi ne to coarse sand, silt and clay with gravel beds. 

As the Deccan Trap occupies a major part of the district, there are no signifi cant economic mineral 
deposits except bauxite. Mineralization of copper in quartz biotite schist and limited occurrences of 
dolomites are reported. 

TABLE 5
Stratigraphic Succession of Mandla Project Area

Rock Types Formation Group Age

Alluvium Quaternary

Laterite Cainozoic

Basic dyke

Non-porphyritic basaltic lava fl ows Linga formation

Amarkantak Group 
Deccan Trap

Cretaceous 
to Palaeogene

Highly porphyritic basaltic lava fl ows Pipardehi 
formation

Aa & compound ‘Pahoehoe’ basaltic lava 
fl ows

Dhuma 
formation

Simple to compound ‘Pahoehoe’ basaltic 
lava fl ows

Mandla 
formation 

Basaltic lava fl ows with intertrappeans Unclassifi ed

Sandy limestone & arkosic sandstone, 
calcareous conglomerate

Lameta Group  Cretaceous
Quartz vein or reef/pegmatite vein

Intrusives
Pink granite/tourmaline granite

Grey granite

Granite gneiss

Sausar meta sediments
Bichua formation

Sausar Group Mesoproterozoic

Marble, tremolitic dolomite with 
intercalation of phyllite & slate      

Feldspathised acid granulite

Junewani 
formation

Schist, gneiss, quartzite, granite gneiss

Gametiferous gneiss, Amphibolite

Quartz feldspathic gneiss, quartzite, 
mica schist

Bedded quartzite
Chorbaoli 
formation

Mylonitic quartzite, schist, phyllite

Quartz mica schist, hornblende schist

Biotite schist, granetiferous quartz 
biotite schist, phyllonite          

Mansar 
formation

Grey & pink granite gneiss, migmatite, 
enclaves of meta sediments      Tirodi Gneissic 

Complex
Archean to 
Palaeoproterozoic

Biotite gneiss & schist, para amphibolite 

25

ECOLOGICAL PROFILE  MANDLA PROJECT AREA

9. Biodiversity

The Satpura-Maikal hills harbour characteristic central Indian fl ora and fauna. The high biodiversity of the 
district distinguishes it from other areas of the State. The mosaics of diff erent natural features constitute 
habitats for several rare and endangered species. The Sal and miscellaneous forests of the district are 
a good habitat for wild fl ora and fauna. The Mixed forest holds diverse fl oral assemblages that in turn 
support wild herbivores which sustain predators. The forests and water bodies support a vast network of 
food chains endowing the ecosystem with resilience from major shocks. 

9.1  Flora 
The forests of Mandla reveal diverse types from monotones of Teak and Sal forests to vivid Mixed forests. 
The transition zones between Teak and Sal (ecotones) bear diff erent assemblages of diverse fl ora 
characteristic of both types as well as those specifi c to the transition zone. The ecotone regions proved 
to have a higher concentration of diverse fl ora and fauna due to the ‘edge eff ect’. 

Floristically the district forms a part of the ‘Indo-Malayan Realm’ with central Indian characteristics.  The 
Kanha National Park harbours about 609 species and 10 varieties of angiosperms belonging to 386 
genera and 104 families, and 17 species of pteridophytes belonging to 11 genera and 9 families (Lal et 
al., 1986).   

Wetlands of Kanha are habitat to unique communities owing to typical physiographic characteristics. 
They are also highly productive and provide food and water to wildlife. About 50 species of fl owering 
aquatic plants are listed from Kanha. The wetlands attract a diversity of birds, and are also favourite 
haunts of the Chital and the Barasingha, a highly specialized graminivore. They graze the green fl ush 
of nutritious grasses around the water-bodies and also feed on many species of aquatic plants. The 
Barasingha also wallows in these water spots during the rutting season, when the wetlands turn 
muddy/swampy in the late winter.

The Phen River valley adjacent to Kanha Tiger Reserve is declared as Sanctuary to conserve the fl oral 
richness and diversity of the area. Sal is the dominant species in the valley and there are some patches of 
mixed forests. 

9.1.1  Species of local signifi cance 
About 18 species of threatened fl owering plants have been recorded in Kanha Tiger Reserve. The Forest 

Department lists fi ve 
species that have shown 
a steady population 
decline recently – S 
terculia urens, Terminalia 
arjuna, Acacia catechu, 
Pterocarpus marsupium 
and Boswellia serrata. 
The decline is attributed 
to over extraction 
of plant parts of 
economic importance. 
Major timber species 
found in the area 

 Bamboo strips are woven into baskets and other articles. 
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technical management of forests and initiated steps for increased community participation in forest 
management for strengthening forest protection mechanisms. The policy stresses on aff orestation of 
degraded forests as well as the importance of increasing vegetative cover on private land. Following are 
the objectives of Joint Forest Management:

• To maintain the ecological balance and conservation of environment.
• To maintain the biodiversity of the region.
• To increase the vegetative cover on forest and private lands.
• To increase community participation for the above mentioned objectives.

The strategy of implementing Joint Forest Management involves forming committees called the Van 
Suraksha Samiti (VSS) in villages within the radius of 5 km from the Protected Area. Two adults from 
each household are the members of these committees. The secretary is the forest guard in charge of the 
respective forest compartment. Some of the activities undertaken by the committees are:
 • To create awareness about resource ownership among the dependent community.
 • To introduce the concept of forest protection committees and ensure membership of the poor.
 • To organize villagers particularly youth and women, and encourage them to take prime   

 responsibility in management of forests.
 • To prioritize the need of the villagers in developing the Forest Development Plan.
 • To train the executive committee members on the principles of forest development and   

 management.
 • Resource monitoring to ensure that benefi t-sharing mechanisms are established.
 • To develop a Village Resource Development Plan and seek alternative livelihood options.

There are regions where the forest is degraded to an extent where canopy cover is less than 40%. 
In order to reinforce conservation ethics, village forest committees may need to be established. The 
process of formation of these committees involves -
 • Identifying degraded forests and resource dependent villages. 
 • Sharing with the community, information regarding people’s participation schemes in the   

 preliminary meetings, and regarding roles, responsibility and benefi t sharing.
 • Forming Village Forest Committee at the village meetings with ensured representations of   

 women, poor and weaker economic sections.
 • Developing a detailed plan for the area following a socio-economic survey. The survey would  

 focus on existing resources and resource use pattern.

The encouraging factor for the communities is that it would benefi t 100% of the net profi t of all 
cleaning and thinning operations, and the Samiti would benefi t 30% of the net profi t of the fi nal harvest. 
Additionally, the community holds rights to the non-timber forest produce without a royalty.
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4. Soils

The gentle slopes and uplands of Mandla hold mixed red and black type of soil. With reference to the 
classifi cation of ‘Soils of the World’, the soils of Mandla are characterized as ‘brown earths’. These types of 
soils have developed from granite gneiss and quartzite schist complexes. The fairly deep yellow, brown 
and reddish coloured soils are coarse to medium in texture in ‘A’ horizon and fi ne in texture in ‘B’ horizon. 
Black cotton soil is also prevalent in low-lying areas, while alluvial soil is present along nallahs and 
streams. The topography, the underlying rock and weather are determinants of soil type. Due to erosion, 
soils on the slopes are shallow and soils in the plains are deeper.  

According to the classifi cation in Soils of India (K. Chaudhary), four types of soils occur in Mandla:
1. Forest Soils (red & brown soils): This soil is formed due to weathering of trap and is mostly 

found on hilltops (Dadar) and is suitable for horticulture and tree growth. A good quality brown 
loam is formed through further weathering of these soils. 

2. Black Cotton Soil: This type of soil is also formed due to weathering of underlying trap, mostly 
Deccan Trap. It has a black colour and higher clay component (up to 85%). In summer these 
soils are prone to deep fi ssures. At times, due to presence of calcium carbonate pH rises above 
7. The depth of soil varies from few centimetres to more than two metres. These are productive 
soils, suitable for agriculture with more aluminium and magnesium carbonate, potash in 
varying proportions and less nitrogen and phosphorus. These are mostly found in valleys and 
along river banks. Being highly clayey in nature, these soils are not suitable for tree growth. 
They are mostly occupied by Palash (Butea monosperma) and Saja (Terminalia tomentosa), and 
support grasslands.

3. Sandy Soils: These types of soils are predominant in the south-western part of the district. 
They are developed by weathering of Archean gneiss. Water holding capacity of these soils 
is very poor and these are also less productive than black cotton soils due to defi ciency of 
calcium, magnesium, nitrogen and humus. However these are rich in potassium.   

4. Alluvial Soils: These types of soils are observed along banks of watercourses such as rivers 
and streams. These are productive soils chiefl y consisting of fi ne silt. These types of soils are 
ideal for Sal growth. 

In the local nomenclature soil is divided into four classes – Kabar or Kanhar, Morand or Mund, Sahara 
and Barra. 

Kabar is a bluish-black variety of black cotton soil of extreme depth and fertility. These soils become 
hard, heavy and fi ssured when dried. In contrast they get soft and sticky when wet. It is commonly 
found in Haveli and Pathar regions and is ideal for wheat and rice crops.

Mund is the inferior variety of black cotton soil suitable for all types of crop but rarely double cropped 
due to the presence of limestone, which reduces its productivity. This is more gritty and friable than 
Kabar. 

Sahara is pure sandy, pale yellow and friable soil, suitable for rice crop in good rain and low lying 
locations. These are alluvial in nature and frequently contain coarse sand and gravels. These are found 
in areas occupied by gneisses and crystalline schists mostly in the upper peripheries of the valleys and 
lower slopes, supporting good tree growth in favourable moisture regime. These types are usually not 
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found in Mandla tehsil but are found in the rice tracts of the district. The soils are not supportive for 
water harvesting structures. Nevertheless, they support mixed forests where soil depth is good. Due to 
growth of bamboo and other diverse species these soils have high fodder value. 

Barra is the most prevalent type of soil in Mandla. In Niwas block about 57% soils belong to this 
category. Barra is a comprehensive term covering red or yellow varieties as well as very poor qualities 
of black soil. It may be described as a red gravely or murram soil, often extraordinarily stony or with 
underlying rock within 8 to 12 inches. Large expanses of red Barra are found on Dadar – the fl at tops 
of hills. These soils mostly support grasslands with few trees. They are not good for paddy but support 
crops with less water requirement like maize (Zea mays), oil seeds such as rapeseed (Brassica juncea), 
niger seeds (Guizotia abyssinica), minor millet crops such as kodo (Paspalum scrobicutum) and kutki 
(Panicum miliare).
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Sheep, goat, elephant and camel grazing is not permitted in the Reserve Forests but a transportation 
pass can be given for these animals. In areas where native vegetation is regenerating, grazing can be 
temporarily banned and rotational grazing circles can be decided.  

8.4  Conservation Issues 
Mandla is one of the forest-rich districts of India. However, the diverse forests of the district are facing 
degradation due to interlinked factors:

Exploitation of forest resources
Illicit felling of trees for timber, harvest for NTFP and domestic use has a strong impact on the forests. 
Girdling of trees to induce slow death is a common sight. Although over 50% area of the district is under 
forest, most forests are highly degraded. 

Low regeneration
Exploitative harvest activities along with poaching, over grazing and fi re impacts forest regeneration. 
Apart from species such as Anogeissus latifolia and Cleistanthus collinus most species face low 
regeneration, arguably due to disturbed ecological balance and reduced microhabitats suitable for 
regeneration.  

Forest fi re 
Forest fi res are frequent in summer due to predominance of dried biomass. The occurrence of fi re is not 
natural in these areas and yet, vast stretches of forest are burnt down annually due to lack of awareness 
and precautionary measures. FIre incidences are often triggered by human activities such as collection 
of Mahua (Madhuca indica) fl owers, collection of Tendu (Diospyros melanoxylon) leaves and illegal 
poaching activities. Villagers also set forest areas to fi re to access good quality grass and fertilize fi elds 
on the lower ridges. Fire incidents are also resulted by careless throwing of a cigarette by a passer-by. 
Regenerating seedlings are prone to fi re and this in turn contributes to degradation. Fires also aff ect the 
quality of timber and soil quality leading to economic loss. 

Fire is also practised by the Forest Department to secure grasslands from invasion of woody growth. The 
problem is generally tackled through practices of maintaining fi re-lines and fi re trackers appointed by 
the department. 

Invasive species 
Achyranthes aspera, Xanthium strumarium, Daedalacanthus purpurascens, Cassia tora, Vernonia roxburghi, 
Parthenium hysteriphorus and Lantana camara are the common invasive species in the project area. 
These species impact regeneration of native species by creating intense competition for resources. 
Fodder production too is largely aff ected due to these species. 

Species such as Cassia tora are economically important; its seeds are sold in the market and are relished 
by villagers as a vegetable during a lean agricultural period. Eff orts are underway to explore crafting 
furniture from Lantana stems.  

Mass fl owering of bamboo 
Bamboo (Dendrocalamus strictus/Bambusa arundinacea) is an important cover type in the district’s 
forests. When bamboos display sporadic and gregarious fl owering, growth of other plant species is 
hampered since the roots of bamboo seedlings are closely matted.  

8.5  Forest Protecting Institutions
As per the National Forest Policy (1988), the Government of Madhya Pradesh accepted changes in the 
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8.3  Rights and Concessions to the Local Communities
Ninety percent of the population lives in rural areas and about 28% of the household income is 
obtained through collection and sale of forest produce. Though the Gond community is agrarian, it 
depends on forest-agriculture interface, and the Baiga community is a forest dependent community 
where bamboo collection, basket weaving and NTFP collection are a main source of livelihood. Besides 
prime dependence on forest, limited land is available as common land. There are also small patches of 
revenue forest in few villages and most villages have a Nistari ban for domestic needs. 

According to the Nistar policy of the M.P. State Government (986), villagers residing in the 5 km 
periphery of the forest are eligible to Nistar concessions. All forests of Mandla are free from any kind 
of rights and concessions the State gives the people under the National Forest Policy, 1988. These 
concessions can be withdrawn by the State at any point. Concessions are annually revised by the 
department and presented in the form of a Nistar Patrika or newsletter. After being certifi ed by the 
village president (Sarpanch) the produce is provided to people at half the market price of the product 
with addition of harvesting cost borne by the department. The fulfi lment is carried out through forest 
depots, while fi rewood is also sold through hawkers. The concessions given by the department can be 
categorized as:

Concessions free of cost: Collection and use of denationalised Non Timber Forest Produce (NTFPs) 
such as fruits of mango, Emblica offi  cinalis, tubers, seeds of Buchanania lanzan, Cassia tora, fl owers and 
seeds of Madhuca indica. Products can be sold without payment of a royalty. 

Concessions at the payment of royalty: On the payment of 50% of royalty and other benefi ts such as 
limited access to timber and bamboo. These concessions are only available to farmers and agricultural 
labourers.

Concessions at the payment of consumer price: This includes 80% of royalty and harvesting costs. It 
applies to the people who are not eligible to concessions and those who have already exhausted their 
concessions. 

Some of these concessions hold specifi c importance from the perspective of natural resource 
management and governance:
Fuel wood/fi re wood: Head loads of dry fallen wood of length less than 2 m is permissible without a 
royalty. When fuel wood is not available dry logs are available at depots. The collection of head loads 
is permitted for self consumption and commercial sale. For towns and cities fuel wood is available at 
market cost; the concession and rates are revised each year.

Bamboo: Each family is permitted 
to use 250 bamboos at the 
concession rate, while families 
involved in weaving of bamboo 
articles could avail 1,500 bamboos 
at concession rate.  

Grazing: The Madhya Pradesh 
Grazing Rule came into force in 
1986. Grazing in forest areas is 
regulated by this rule. There is 
provision of grazing by giving 
royalty; for up to 20 animals the 
concession is free while a royalty 
fee allows grazing of more animals. Grazing regulations vary across diff erent forest protection regimes.
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5. Water 

The topography, soil and geology of the area do not let water to remain for long durations, causing 
water scarcity in summer. The irrigation facilities are poor and limited to areas adjoining dams and canals 
predominantly in the Haveli and Pathar regions. For domestic purposes people use water from rivers, 
streams and small traditional wells. 

5.1  Groundwater
The groundwater recharge is determined by an area’s geography, rainfall, lithology and drainage density 
in an area. Most of Mandla district is occupied by the Deccan Trap, which inhibits water percolation 
beneath. The drainage density is also higher which does not permit water to stay for longer durations, 
causing rainwater to fl ow away in the river and streams. In the area adjoining rivers and streams, 
groundwater is derived in fractures, while water scarcity is common on the hills (Dadar). Groundwater 
can be obtained from the murram formed after weathering of trap zone. During and after the monsoon, 
water is available in the wells before drying up in summer. 

The annual groundwater recharge of the district (0.60 BCM) is much lower than Hoshangabad (2.22 
BCM) and considerably higher than Burhanpur (0.27 BCM), two districts that have the highest and the 
lowest recharge in the State, respectively. Mandla district has the lowest annual groundwater draft (0.03 
BCM) in the entire State, much lower than Dhar district (1.04 BCM), which is the highest in the State.
 
5.2  Surface Water
The Wainganga, a tributary of Godavari, forms a major water resource for the Pathar region. There are 
many small dams on river Narmada and its tributaries that enhance water availability in the adjoining 
area but in the hilly region conditions are not favourable. There is immense potential for watershed 
development in the valleys and upland. A multipurpose Bargi dam built near Jabalpur on river Narmada 
has had a major impact on water resources of Mandla. In the FES intervention area the water of Matiyari 
river is collected in Matiyari dam near villages Karpariya, Kanhai-Khurd, Changeriya, Gadhiya and Chilphi. 
The villages Karpariya and Gadhiya are among the relocated villages displaced by the dam. 
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6. Watersheds

6.1  River Basins of Mandla  
Though most of the district falls in the catchment of river Narmada and its numerous tributaries, the 
Pathar tract of Nainpur is drained exclusively by a tributary of the Wainganga. A small portion in the 
extreme north is drained by lesser Mahanadi which drains into the Ganga. 

Narmada
Narmada is the largest west fl owing river of the country. The river originates from Amarkantak in Shadol 
district, forming the north-eastern boundary of the Dindori district. It takes a ‘U’ turn and also forms the 
western boundary of the Mandla district. The river along with its tributaries Banjar, Burhner, Seoni, Silgi 
and others, drains most of the district. It fl ows through high rocky banks covered with forest, except for 
some distance near Mandla where it fl ows through fertile plains. 

Banjar
Banjar is the most important tributary of river Narmada in the district. Its basin harbours some of the 
best Sal forests of Mandla and the richest rice tracts. It originates in the Central Indian Highlands of 
Kanha Tiger Reserve.

The Halon
The Halon drains the plains of Raigarh-Bicchiya and joins river Narmada at village Ghughri. It also 
originates in the Kanha Tiger Reserve.

The Gaur
The Gaur river which rises in Niwas block of Mandla district runs for a short distance along the boundary 
of Jabalpur district and joins river Narmada in Jabalpur.

WATERSHEDS OF RIVER MATIYARI, GAUR AND BALAI HIGHLIGHTING THE PROJECT VILLAGES
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Middle Storey: Ougeinia dalbergioides, Diospyros melanoxylon, Buchanania lanzan, Semicarpus 
anacardium, Gardinia latifolia, Cassia fi stula and Grewia tiliaefolia.

Shrubs: Woodfordia fl oribunda, Carissa opaca, Lantana camara, Nyctanthus arbortristis, Cassia tora, 
Adhatoda vasica and Clerodendron infortunatum.

Grasses: Heteropogon contortus, Themeda quadrivalvis, Imperata cylindrica and Eragrostis tenella. 

Climbers: Bauhinia vahlii, Butea superba and  Smilax macrophylla.

Mixed Deciduous Forest
These forests are found in areas where abiotic factors are not favourable for teak and Sal.  Teak is usually 
absent in Archean gneiss areas and Sal does not prefer areas with free calcium that are dominated by 
mixed species such as Terminalia tomentosa, Anogeissus latifolia, Pterocarpus marsupium, Lagerstroemia 
parvifl ora, Adina cordifolia, Boswellia serrata, Terminalia bellirica, Aegle marmelos, Sterculia urens, Lannea 
grandis. These types are also found along river banks and areas where soil is shallow. It has also been 
observed that the area under mixed forests is decreasing due to promotion of teak and destructive 
harvesting of these species for domestic and commercial purposes. Emblica offi  cinalis and Buchanania 
lanzan are the worst aff ected due to unsustainable harvesting practices. 

The dry deciduous mixed forests are dominated by species that prefer dry soil, are hardy and drought 
tolerant like Anogeissus latifolia and Sterculia urens while in the moist deciduous forests that occur in 
moist areas Syzigium cuminii, Adina cordifolia, Pterocarpus marsupium and Terminalia tomentosa are 
prevalent. 

In teak, Sal and mixed forests there are patches of subgroups which are established wherever the 
environmental conditions are suitable. The subgroups are:
Terminalia tomentosa-Anogeissus latifolia-Pterocarpus marsupium: Found in low-lying areas 
where moisture availability is good and soil drainage is poor.

Boswellia serrata-Chloroxylon swietenia: Found in dry areas where sandy soil is prevalent.

Cleistanthus collinus: It is found as a mid storey in the teak forest. The species is gregarious in nature 
and has good regeneration potential.

Butea monosperma: This type is prevalent in badly drained soils.

Bamboo Forests
There are a few patches of bamboo spread inside the Teak, Sal and Mixed types. The two species of 
economic value are Bambusa arundinacea and Dendrocalamus strictus.

The detailed distribution of forest types is presented in Appendix I. The forests of East Mandla division 
comprise two major climax types, Sal and Teak. In a few places Mixed types are also recorded. The West 
Mandla Division encompasses Teak and Mixed forest types. However, according to many renowned 
foresters like K.P. Sagarayya, teak is not an edaphic climax species. If biotic factors like selection, thinning 
and grazing are removed entirely from the forest, the forest would be converted back to the Mixed type. 

In the FES project villages such as Bichhiya block in East Mandla Forest Division, we observe two major 
types – Teak forest and Moist mixed and Dry mixed deciduous forests. Kariwah village located in the 
vicinity of core of the Reserve holds patches of Sal forest. In Mohgoan village, situated in the Buff er Zone 
of Kanha Tiger Reserve, there are Mixed deciduous forests devoid of Teak and Sal. Forests of project 
villages of Niwas block are dominated by Teak forest with few patches of Moist mixed deciduous and 
Dry mixed deciduous forests along stream banks. 
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 c.   Moist Peninsular low level Sal 3C/C2e
 d.   Moist Peninsular valley Sal 3C/C3 

2.   Southern Dry Mixed Deciduous Forest

3.  Teak – South Indian Tropical Moist Deciduous Forest - 3B
 a.  South Indian Tropical Moist Deciduous slightly Moist Teak Forest 3 B/C1 (e)
 b.  South Indian Tropical Moist Deciduous Mixed Forest 3 B/C-2 
  
4.  Southern Tropical Dry Deciduous Forest - 5A
 a.  Southern Tropical Dry Deciduous Teak Forest 5A/C1B
 b.  Southern Tropical Dry Deciduous Mixed Forest 5A/C3 
  
5.  Mixed Forest
 a.  Southern Dry Mixed Deciduous Forest 5A/C3
 b.  Dry Teak Forest 5A/CIB
 c.  Dry Peninsular Sal 5B/CIC

6.  Tropical Riparian Fringing Forest – Terminalia arjuna

Sal Forest
Sal is found in areas where the upper layer of the trap is occupied by metamorphic formations like 
laterite, Dharwad and Lameta where soil has good moisture, drainage, depth and is acidic. In the eastern 
part of East Mandla division adjoining Kanha Tiger Reserve and Phen Sanctuary, Sal is a dominant 
species.  

Associate species of Sal
Top Storey: Terminalia tomentosa, Terminalia bellirica, Adina cordifolia, Kydia calycina and Schleichera 
oleosa.

Middle Storey: Ougeinia dalbergioides, Mallotus phillppensis, Diospyros melanoxylon, Buchanania lanzan, 
Semicarpus anacardium, Gardinia latifolia, Cassia fi stula, Grewia tiliaefolia, Butea monosperma and Syzigium 
cuminii. 

Shrubs: Helicteres isora, Carissa opaca, Lantana camara, Nyctanthes arbor-tristis, Cassia tora, Adhatoda 
vasica and Clerodendron infortunatum.

Grasses: Heteropogon contortus, Themeda quadrivalvis, Imperata cylindrica and Eragrostis tenella. 

Climbers: Bauhinia vahlii, Butea superba and Smilax macrophylla.

Teak Forest
This is the most predominant forest type of Mandla and occurs in the trap area. The percentage of teak 
varies from 20-80%, while in the region of high moisture and bad drainage a few patches of mixed forest 
are observed within vast stretches of teak. The species prefers areas with good soil depth, medium slope 
and good drainage.  According to a recent working plan, area under teak has increased and the reasons 
are thought to be biotic and human interference. Teak is the most favoured species owing to the utility 
and economic values associated with it; vast stretches of mixed forests are being converted into teak. 
Fire and over grazing trigger conditions that facilitate teak growth.   

Associate species of Teak
Top Storey: Terminalia tomentosa, Anogeissus latifolia, Pterocarpus marsupium, Lagerstroemia parvifl ora, 
Adina cordifolia, Boswellia serrata, Terminalia bellirica, Aegle marmelos, Sterculia urens and Lannea grandis.
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FES works in three sub-watersheds of river Narmada – Balai and Gaur in Niwas block and Matiyari and 
Surpan, tributaries of Banjar River in Bichhiya block. The Matiyari and Surpan originate in the dense 
forests of Kanha Tiger Reserve. 

The catchment of Narmada river holds dense riparian forests.
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7. Land Use Pattern

The total geographical area of the district is 9,65,559 ha. Land utilization of Mandla is dominated by 
forest, which occupies 57.66% of the district’s total area. Area under cultivation is 27.75% of which only 
24.16% is cropped twice in the year. About 5.18% area of the district is not available for cultivation. 
1.90% land comes under cultivable wasteland, 1.91 under other fallow land and 5.89% under revenue 
wasteland (Table 6).

TABLE 6
Land Utilization of Mandla District (2005-06)

Land Use Category Area (ha) 
Forests 5,93,126
Land not available for agriculture    53,342
Other fallow land excluding revenue wasteland    19,703
Cultivable wasteland    19,577
Revenue wasteland    60,673
Net Sown Area 

•  Area under single crop
•  Area under double crop

2,82,093
2,19,055
    68,160

Source: District Statistical Handbook, Mandla - 2006
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8. Forest

Over 50% of the district’s geographical area of Mandla is occupied by forests that provide habitat to 
diverse wildlife and constitute a major resource for the people. 

8.1  Legal Status and Forest Divisions of Mandla
Forests of Mandla are divided into two divisions – East Mandla and West Mandla forest divisions. Most 
of the forests occupy the Reserved Forest while a small portion – 900 ha in West Mandla division and 
36.80 ha in East Mandla forest division – are categorized as Protected Forest. In addition, there are a few 
patches of Revenue Forest inside villages that are mostly encroached for agriculture. 

TABLE 7
East Mandla Forest Division

Total Area: 1,18,240.88 ha

Name of the Range Area (ha) ReserveForest Demarcated 
Protected Forest

Mohgoan 30,686.60 All Nil
Mawai 2,46,53050 All Nil
Motinala 31,144.29 All Nil
Jagmandal 31,756.49 31,719.69 36.80

TABLE 8 
West Mandla Forest Division

Total Area: 1,75,690 ha

Name of the Range Area (ha) Reserve Forest Demarcated 
Protected Forest

Mandla 25,843.1 25,767.8 75.3
Bamhani 31,509.3 31,371.3 138
Tikariya 28,619.9 28,073.3 546.6
Kalpi 24,241.9 24,241.9 Nil
Barela 22,728.1 22,689.3 38.8
Niwas 23,831.3 23,730.2 101.10

Source: Management Plan of East and West Mandla Divisions respectively 

The division-wise distribution of each forest type is presented in Appendix I. The forests under Kanha 
National Park are under the jurisdiction of Kanha Tiger Reserve headed by a Field Director. The total 
spread of the Reserve is 1,949 sq km that covers 1,009 sq km of Buff er Zone and 940 sq km of Core Zone. 
The reserve is located in parts of Mandla and Balaghat districts.  About 410 sq km of the Core Zone lies 
in Mandla district and 406 sq km lies in the Buff er Zone (see Appendix II). 

8.2  Forest Types of Mandla
Forest types are determined by factors such as chemical and physical characteristics of soil, climate, 
rainfall and rainfall pattern, temperature and relative humidity, while factors like slope, altitude, aspect 
and biotic elements also contribute to occurrence of particular forest type. Major forest types in Mandla 
are listed below (Champion and Seth’s classifi cation, 1968):

1.   Sal
 a.   Moist Peninsular Sal forest 3C/C2e
 b.   Moist Peninsular high level Sal 3C/C2e
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