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1.0   Introduction 

 

1.1 Context 

Grasslands (also known as pasture lands, rangelands or grazing lands) are important ecosystem 

that not only support extensive pastoral mode of life and livelihoods to large pastoral 

communities, but also help in (i) maintaining soil and hydrological regimes, (ii) preserving 

wildlife and biodiversity, and (iii) sequestration of carbon. Costanza et. al. (1997) estimated the 

global average economic value of grasslands to around $232 per ha- better than the farm lands. 

Thus maintenance of grasslands is critical for the sustainable development at the local to 

regional levels. Ironically, despite its substantial ecological-economic values, policy-makers do 

not provide much importance to this ecosystem and hence their conservation and protection has 

been a matter of little concern to them.  

According to Singh and Misri (1993), India had about 12 million ha area under different types 

of grasslands which are distributed quite unevenly. For instance, the western arid/ semi-arid 

regions, covering mainly the Rajasthan and Gujarat states, have 5.4% and 3.5% of their land 

area under grasslands. Unfortunately, these dry grasslands face one of the severest pressures 

and threats due to escalating human populations and other anthropogenic activities and are 

listed among the most threatened ecosystems in India (Rahmani 1992, 1997). 

Land degradation (or desertification) is a global phenomena which hit most severely the 

grasslands (or grazing lands) of arid and semi-arid regions (Dregne 1997). Accordingly, about 

73% of dry grazing lands of the world are under degraded category (Biswas 1994). The 

consequences of degradation of grazing lands are felt more intensely in those agro-climatic 

zones where grassland based pastoral system have been the basis of traditional economic 

systems. Moreover, the inter-linkages of grassland dependent pastoralism and rainfed 

agriculture are strong and direct, constructing even larger economic production system in the 

arid/semi-arid agro-climatic zones. In the grazing lands dominated arid landscapes, both the 

animal and the plant diversity depend critically upon the level of grazing and rainfall (Fynn and 

O’Connor 2000). The grazing is one of the central and pivotal issues affecting such landscapes 

(Skarpe 1991), linking their maintenance, productivity, economic use and management for 

biodiversity. 

In the Indian context, village pasturelands and forest lands are important source of grazing and 

fodder for over 270 million heads of local and transhumant livestock (NFAP, 1999). 

Importantly, while excessive grazing in these lands may lead to dominance of a few unpalatable 

plant species, too little grazing (like in many protected areas), may lead to succession from 

grass dominated system to a shrub-lands. In both the cases, however, the ultimate effect would 

be the change in the economic productivity and biodiversity values (Le 1994).  

In Gujarat, while grasslands are considered as one of the important ecological systems, there 

are no systematic or authentic inventories of theirs. While, earlier Shelat (1979) indicated 36.66 

lakh hectare areas as grazing lands of different types, more recent satellite imagery based 

mapping (SAC 2001), delineated about 13.62 lakh ha area as grazing lands in eight districts of 
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Kachchh and Saurashtra regions. Except in some pockets of Dahod and Panchmahals Districts, 

most of these grazing lands are located in Saurashtra and Kachchh regions. That, grassland is 

one of the most widely dispersed natural system and pastoralism is a major livelihood mode of 

large number of families, the grasslands (or grazing lands) in most parts of the State are 

subjected to grazing by 22.8 million livestock heads (in 1977, however, total livestock 

population was around 14.4 millions) which assumingly degrade the productivity and 

associated biodiversity values of grasslands. 

1.2 Why this Exercise? 

The Kachchh landmass, characterized by arid climate with low average annual rainfall (~370 

mm) and inferior soil quality, is endowed with limited production potential. Constrained geo-

environmental conditions of the region actually set the lower limits for agriculture production 

system.  Only about 10-15% area is under agriculture practices, majority of which are, under 

rain fed. Due to these edaphic and climatic constraints, while various vegetation types like 

grasslands, savannahs, scrubs and thorn forests have evolved naturally, the low-input, free-

grazing livestock based production system (i.e. pastoralism) was emerged as dominating 

livelihood mode of the region. However, there exist distinct spatial distribution of various socio-

cultural forms of pastoralism in the region characterized by herd types, herd mobility etc., 

mainly governed by the distribution of resources. Broadly, three major groups can be 

distinguish (i) nomadic pastoralists, constitute mostly by the large herds of goat & sheep (ii) 

seasonal migratory pastoralists & agro-pastoralists, constitute mostly by the large herds of cattle 

and buffalo and (iii) sedentary pastoralist & agro-pastoralists, constitute mainly of small herds 

of cattle and buffalo. 

According to 2003 livestock census Kachchh support a total of about 2.5 million livestock 

heads. Effectively, large extents of lands are used for grazing purpose. However, off late, 

invasion of Prosopis juliflora, illegal encroachments of grazing lands, land use conversion, 

excessive livestock grazing and disintegration of various traditional grazing practices etc. 

cumulatively resulted into serious degradation of grazing resources in almost all parts of the 

district.  

The major economic activities that are revolving around livestock sector of the region include 

the sale of milk and milk based products (mainly the mawa and ghee) and sale of animals within 

and outside the region. According to one estimate, about 2500 families of Banni pastoralists 

and 750 families of Naliya agro-pastoralists, annually produce livestock based products of 

worth of Rs. 119  and 18 millions, respectively (Geevan, Dixit & Silori, 2002). Similarly, the 

annual volume of bullock sale from Pachchham area alone was reported to the tune of about 

Rs. 8.6 million (Sahjeevan 1999). These figures, just highlight the prospect of developing 

livestock based sector as one of the most potential economic sector in the region, where most 

importantly, the benefit would actually flow to rural communities. 

Some of these grazing lands also support high biodiversity conservation values of global 

significance. For example, grasslands adjoining Naliya support good population of three 

globally endangered bustard species- the Great Indian, Houbara and Lesser Florican. Also, 

many of the grazing lands in Kachchh are providing habitats for other wild animal species like 
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wolf, caracal, chinkara, fox and many rare bird species. Vast grazing land of Banni supports a 

very rich and diverse raptor fauna. 

Despite assuming high economic and ecological values, in routine government vocabulary 

these grazing lands are termed as wastelands mainly because both grazing based economy and 

biodiversity values do not generate any direct revenue to the Government. As a result, these 

grazing lands are largely ignored for their management and conservation. Although, lately, 

there were some efforts for their management and conservation, those efforts did not produce 

any substantial outcomes. While in general state Government is keen to transfer such ‘grazing 

lands’ for the purpose of industrial or other economic development (like corporate farming etc.), 

recently there are growing realizations among the communities, NGOs and natural resource 

managers that with sustained and multi-pronged efforts on (i) ecological restoration of grazing 

lands (ii)  co-management by local stakeholders and, (iii) reinforcement of market linkages, the 

sustainability can be achieved for grazing lands resources (KEF Report 2003; Dixit et al. 2006; 

see Box-1). However, lack of sound information base, especially the appropriate maps, is 

always considered as one of the major bottleneck in such integrated planning (Kachchh BSAP 

2002, KEF Report 2003).  

 

1.3 Objectives of the Study 

Grazing lands in Kachchh are one of the important land resources formed by the mosaic of 

ecologically distinct land cover types including the grasslands, shrub lands and savannas, which 

are determined mainly by rainfall and to the certain extent by soil. Actually, in arid and semi-

arid regions like Kachchh large year-to-year variability in precipitation makes grazing lands 

vulnerable to external factors like weed invasion and overgrazing, degrading its overall resource 

capital (plant, animal, soil and water). Therefore, keeping grazing lands in a healthy condition 

Box 1  

Key Lessons  

Realizing, the importance of grazing lands in the livestock economy of Kachchh, recently various 

efforts have been made to revive the grasslands and grazing lands of Kachchh. Of these, grass 

regeneration in common grazing lands (like Gauchar or revenue wastelands) in many village of 

Banni and other regions were widely undertaken (GUIDE 199..; KNNA…).  In all these programs, 

local communities were quite interested initially but later most of these efforts fell short in providing 

adequate momentum mainly due to the lack of effective forward and backward linkages. Thus, in 

the context of livestock sector, it was well realized that while proficient milk based market (e.g. 

dairy) will bring in front the economic goals, conservation and better management of grazing lands 

will strongly support the sustainability of the economics. As a matter of fact both the dairy 

development and conservation of grazing land support each others.   

Also, one of the important lessons from different natural resource management efforts in the region 

suggest that the planning in dryland regions like Kachchh, where the resource rich areas are patchily 

distributed, a village as a planning unit may not suffice its resource need. Further, it will have large 

financial implications in regenerating and managing the resource-poor villages (i.e. high cost-low 

benefit system). Therefore, for effective management it will be appropriate to consider the resource 

planning at a much larger level- the village cluster or landscape, constituting broadly the comparable 

geo-morphological and socio-economic profiles. 
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or using its resources in sustainable manner is a serious management challenge. The task is even 

more complex in the region where traditional occupations of livestock rearing depends upon 

open access grazing lands which have range of bio-physical, cultural and ownership regime. In 

such a situation, in order to develop linkages with conservation and rural enterprise (like dairy), 

clear identification and characterization of grazing lands is one of the key aspects of 

management planning at the level of village clusters (landscape). In methodological context, 

satellite data based grazing land mapping has been attempted quite extensively in several 

studies, elsewhere. However, quite a few efforts had also been made to integrate herder’s 

knowledge in spatio-temporal mapping of grazing lands (e.g. Allsopp et al. 2007).  

The present study aimed to support larger program of conservation and management of grazing 

lands for deriving better animal husbandry based economy within Powerpatti landscape 

covering parts of Nakhatrana taluka in Kachchh district. The landscape is dominated by 

traditional agro-pastoral form of livelihood and heavily depends upon the vast extent of grazing 

lands. Specifically, this exercise attempts to achieve following objectives: 

1. To identify, map and characterize grazing lands of the landscape  

2. To identify and prioritize different criteria for assessing grazing land potential 

3. To suggest key strategies for conservation and economic value enhancements of 

grazing lands of Powerpatti landscape 
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2.0 Powerpatti Landscape 
 

 

2.1 Landscape Setting 

In local parlance, the term ‘Puwar’ means the smaller livestock and ‘Patti’ means the area. Thus 

this area was known for its traditions of keeping large number of goats and sheep. Traditionally, 

Powerpatti landscape is considered spread between Rudramata estates (jagir) in Bhuj taluka to 

Than estate in Nakhatrana taluka (Map 1). Physiographically, the landscape lies between the 

linear hilly ranges in the south and saline, flatland of Banni in the north. The area generally has 

an elevation gradient from south-east to north-west. Due to this gradient quite a many 

ephemeral rivers and streams criss-cross the entire landscape. With an altitude of 1467 feet, 

Dhinodhar is the highest peak near the Than. 

For the purpose of present study, cluster of 18 villages viz. Dador, Vang, Zalu, Bhimsar, 

Hirapar, Chandranagar, Than (Gondhiyar), Chhari, Fulay, Motichur, Paiya, Tal, Laiyari, 

Kharadiya, Bibbar, Aral Moti, Aral Nani and Nirona were considered as part of Powerpatti 

landscape. For administrative purpose, however, land revenue records of a few villages, despite 

having separate boundaries, are managed with another village (e.g. Laiyari is associated with 

Tal; Chhari, Motichur and Paiya are associated with Fulay; Chandranagar and Hirapar are 

associated with Than). In this manner, 18 villages in the landscape actually belong to 12 

constituent revenue villages (Map 1).  
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2.2 Demography 

According to 2001 census, the 12 constituent villages of the landscape support a human 

population of 14500 (2800 families). Around 13% of the total population of the landscape 

belong to socially marginalized communities- the Scheduled Castes and Tribes (Table 1). In 

the landscape villages, the literacy rate for women are just about 30%, almost half to their men 

counterparts.  

 
Table 1: Demographic characteristics of villages of Landscape 

Village Families 
Population Literacy Rate (%) 

SC ST Total Male Female 

Tal 301 0 83 1513 41.4 5.8 

Fulay 297 0 19 1381 43.8 17.5 

Zalu 43 0 0 256 40.2 16.8 

Vang 289 251 0 1414 63.6 33.8 

Kharadiya 144 64 0 752 71.7 30.3 

Dador 111 0 0 492 39.5 20.6 

Aral Moti 48 6 24 287 56.5 31.6 

Aral  Nani 240 254 21 1215 81.7 49.4 

Than 101 0 0 572 72.9 47.3 

Bibbar 300 264 12 1575 64.8 40.5 

Bhimsar 28 0 0 143 56.7 14.0 

Nirona 926 698 210 4955 71.1 47.2 

TOTAL 2828 1537 369 14555 58.7 29.6 

The Powerpatti landscape supports socio-culturally diverse groups with certain degree of 

village level distribution patterns (Table 2). In general, majority of population are occupied in 

agriculture, livestock rearing and wage labours in agriculture. Quite recently, however, the 

charcoal making from the wood of Ganda baval (Prosopis juliflora) has emerged as the most 

dominating economic sector by opening huge labor opportunities to local villagers. 

Table 2: Major socio-cultural groups in the landscape 

Group Major Villages 

Bhanushali Nirona, Bibber 

Ahir (Prathasia)  Nirona, Vang, Dador, Hirapar 

Darbar Kharadiya, Chandranagar, Than, Bibbar 

Rabari Kharadiya 

Muslims (Theba, Verar & Sameja)  Dador 

Muslims (Mixed) Bhimsar 

Patel Devisar, Sukhpar, Aral Nani, Aral Moti  

2.3 Land Use 

The total geographical area of the 12 constituent villages of the cluster is 47330 ha with Nirona 

being the largest village (12850 ha). The landuse record of the entire landscape suggests that 

about 23.5% of total area is under cultivation, of which about 85% are rainfed type (Table 3). 

Nirona, Vang, Aral Moti and Kharadiya have relatively larger area under irrigation- mostly 
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through irrigation canal. Among the other land use categories in the landscape, about 7800 ha 

is of forest lands (i.e. about 16.5%). Villages like Bibbar, Dador, Zalu, Than and Aral Moti 

have quite substantial area under forest land. Than village, along with Dhinodhar hill, is 

predominantly a forest area that supports very rich and diverse floral and faunal elements. 

However, about 60% area of the landscape is constituted by cultivable and uncultivable 

wastelands totaling about 28400 ha area.  

Table 3:  Village wise area (in Ha) under different land use  categories 

Village Total 

Area 

(ha) 

Forest Agri-

culture 

Irrig. 

Land 

Un-

Irrig. 

Land 

Cultiv. 

Waste-

land 

Area not 

Available for 

Cultivation 

Tal 69.5 0.0 69.5 0.0 69.5 0.0 0.0 
Fulay 11561.3 320.0 1562.1 0.0 1562.1 19.6 9659.6 

Zalu 2021.5 1179.7 318.1 14.1 304.0 130.0 393.7 

Vang 1804.2 0.0 1190.4 364.2 826.2 124.4 489.3 

Kharadiya 2769.9 0.0 1232.7 80.9 1151.8 104.7 1432.5 

Dador 2745.7 1808.8 757.0 0.0 757.0 176.0 3.8 

Aral Moti 2836.5 828.5 868.2 161.9 706.3 1134.7 5.2 

Aral Nani 1237.1 213.2 654.8 60.7 594.2 369.1 0.0 

Than 1002.3 975.0 0.0 0.0 0.0 0.0 27.3 

Bibbar 7796.6 2132.9 3174.9 0.0 3174.9 1160.0 1328.8 

Bhimsar 635.4 0.0 120.0 0.0 120.0 80.0 435.4 

Nirona 12849.6 351.6 1185.4 1065.0 120.4 206.5 11106.2 

TOTAL 47329.5 7809.7 11133.0 1746.9 9386.2 3505.0 24881.8 

% of Total Geo. Area 16.5 23.5 3.7 19.8 7.4 52.6 

2.4 Livestock 

 

Table   : Village wise livestock population (2003 census) 

Village 
Cattle Buffalo 

Sheep Goat 
Total 

Livestock AM AF YM YF Total AM AF YM YF Total 

Zalu 38 76 39 53 206 3 139 8 51 201 0 74 481 

Dador 86 160 52 90 388 1 126 22 74 223 501 271 1383 

Vang 189 199 87 100 575 1 125 24 56 206 0 213 994 

Kharadiya 121 190 62 96 469 4 454 58 230 746 1727 305 3247 

Bibbar 230 453 130 252 1065 9 354 30 198 591 202 594 2452 

Bhimsar 0 0 3 38 41 0 0 2 49 51 12 45 149 

Aral Moti 11 30 12 7 60 0 75 4 16 95 40 292 487 

Aral Nani 25 125 35 30 215 0 209 18 66 293 171 712 1391 

Nirona 128 427 126 315 996 0 578 83 469 1130 2065 821 5012 

Than 10 49 9 55 123 1 107 17 116 241 686 563 1613 

Fulay 128 431 36 270 865 21 0 64 0 85 0 1533 2483 

Tal 90 510 53 334 987 18 699 57 317 1091 0 1613 3591 

Total 1056 2650 644 1640 5990 58 2866 387 1642 4953 5404 7036 23383 

AM= Adult Male;  AF= Adult Female; MLK= Milking; YM= Young Male;  YF: Young Female 
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3.0 Approach and Methodology 

 

In this effort information were collected using tools like remote sensing and GIS, field surveys 

and consultations with local herders. Thus, two main approaches were followed for mapping 

different types of grazing lands: 

• Participatory mapping 

• Satellite imagery based mapping 

3.1 Participatory Characterization of Grazing Land 

For better comprehension, the 18 villages in the landscape were grouped into seven sub-clusters 

(Table 4, Map 2). The grouping of villages in each sub-cluster was based on Sahjeevan’s field 

team’s prior knowledge and understanding about socio-cultural interactions and resource 

sharing practices among the villages. Thus, in effect, the boundary of each sub-cluster follows 

the village boundaries.  

Table 4: Constituent villages in each sub-cluster 

# Name of Sub Cluster  Included Village/ Hamlets  

1 Dador Dador, Vang, Zalu 

2 Bhimsar Bhimsar , Hirapar , Chandranagar, Than (Gondhiyar) 

3 Fulay  Chari, Fulay, Motichur, Paiya, Tal, Laiyari  

4 Kharadiya  Kharadiya  

5 Bibbar Bibbar 

6 Nirona Nirona 

7 Aral Aral Moti, Aral Nani 

For participatory mapping exercise, geo-referenced satellite imageries were extracted from 

Google Earth site (earth.google.com). These high-resolution imageries were printed at large-

scale for seven sub-clusters, separately. These high-resolution, large-scale printed imageries 

were used in delineating important grazing land in each sub-cluster with the help of livestock 

herders (maldharis). Before doing the actual mapping exercise, however, maldharis were 

explained and oriented about the directions, and patterns, colour and scale of the key objects 

(like agriculture fields, water bodies, village locations, roads, rivers etc.) in the printed 

imageries. 

Once familiar with the imageries, maldharis were asked to demarcate all the grazing areas 

where they normally took their livestock for grazing and which they recognize by some name. 

Needless to say, maldharis recognized many of such grazing areas beyond their respective 

village boundaries. Like this, in each sub-cluster, boundaries of different grazing areas were 

marked on printed Google imageries by group of maldharis. In this exercise, notably, maldharis 

in few villages had marked many grazing areas beyond the landscape boundary. Hereafter, each 

of these demarcated areas is called the Chariyan Vistar (Chariyan=grazing, Vistar=area). 

Effectively, in present case a chariyan vistar represents mosaic of different land uses and land 

covers including cultivated fields and fallow lands.  
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For ground verification, in each sub-cluster, limited field checks of a few chariyan vistars were 

also conducted jointly with the maldharis. The above grazing land mapping exercise was largely 

conducted in February and March 2007 (Table 5). 

Table 5: Schedule of field verifications & characterization of chariyan vistars 

Sub-cluster Village Date 

Dador Dador 17-18, Feb. 2007 

 Vang 16 March 2007 

Fulay Fulay 7 March 2007 

 Motichur 8 March 2007 

 Paiya 8 March 2007 

 Laiyari 9-10, March 2007 

Bhimsar Bhimsar 15 March 2007 

Khardiya Khardiya 20 March 2007 

Bibbar Bibbar 28 March 2007 

Nirona Nirona 28 March 2007 

Aral Aral Nani, Aral Moti 11 August 2007 

Once the chariyan vistars were properly demarcated on the Google imagery, maldharis did also 

characterize each of these vistars in terms of physical properties (like soil, geology, topography 

etc.), vegetation components, ownerships, recent changes, resource conflicts etc. To document 

above details, an elaborated format was developed. During this exercise, most importantly, 

maldharis had also weighted each of these chariyan vistars for their grazing potential (or quality 

of grazing land) by allocating a score between 1 and 10 (1 being the poorest quality and 10 

being the best quality). Since, the quality of grazing land is defined and determined by 

combination of several criteria (factors), it is important to identify those criteria (factors). In 
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order to understand different criteria that determine grazing lands quality, in each sub-cluster 

several field explorations were also conducted jointly with knowledgeable maldharis.  

3.2 Imagery Based Characterization of Grazing Land  

In order to map different categories of grazing lands in the landscape using satellite imageries 

and other important ancillary spatial data, following major tasks were undertaken: 

3.2.1 Creation of Important Map Layers 

Based on available spatial data from various sources, following important map layers are 

prepared. 

Forest Land: Forest Dept. provided non-georeferenced revenue maps with boundary of Forest 

Lands. These boundaries were manually drawn on Geo-referenced high resolution Google 

imageries, following the boundaries of nearby agriculture fields. Thus, forest boundaries are 

not accurate but are marked very near to the actual boundary.  

Agriculture Lands: Boundaries of agriculture areas in the entire cluster were manually 

demarcated and digitized using geo-referenced, high resolution Google imageries. The 

agriculture boundary delineation, however, did not differentiate between:  

• Legal and illegal (encroached) agriculture fields  

• Fallow and cultivated fields  

• Irrigated and rainfed fields. 

Water bodies: All the water bodies were manually delineated using (i) geo-referenced high 

resolution Google imageries and (ii) separately procured IRS-ID satellite imagery of October 

2006.  

Village settlement (Gram Tal): Village settlement areas of all the villages and their hamlets 

were manually delineated using geo-referenced high resolution Google imageries. 

Topography: For topography map of the landscape, 1:50000 scaled, geo-referenced topo-sheets 

of Survey of India were used.  All the contour lines at the interval of 10 meters were digitized. 

Soil Type: Gujarat State Land Development Corporation (GSLDC) provided non-

georeferenced, soil map of Nakhatrana taluka. The map was digitized and geo-referenced. 

3.2.2 Grazing Land Classification  

IRS-Satellite Imagery of October 2006 was procured from NRSA, Hyderabad for the purpose 

of grazing land classification. The period of data was selected because it was generally agreed 

by maldharis that 2008 had a very good rainfall year for the growth of grass and other 

herbaceous species in the cluster. Image was analysed using standard image processing tools. 
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4.0 Participatory Assessment 

 

In the context of this study, the Powerpatti landscape can broadly be divided into two major 

land use types: non-grazing lands and grazing lands. 

4.1 Non-grazing Lands 

In the context of Powerpatti landscape, the non-grazing lands mainly constitute (i) agriculture 

lands (ii) water bodies and (iii) village settlement area (i.e. Gram Tal).  

According to government record, in the Powerpatti landscape about 11000 ha area of agriculture 

lands are under private ownership. Further, in the context of availability of grazing lands, the 

agriculture fields assume greater significance as they contribute substantially to the grazing 

biomass to livestock. However, being with private ownership, in the present exercise, 

agriculture lands were included under the category of non-grazing lands. Water bodies, on the 

other hand, are important elements of livestock grazing system but in the present context of 

grazing land mapping, it is grouped under non-grazing lands. Similarly, the village settlement 

areas are also included in the non-grazing land. Thus, 

Non-Grazing Land = Total Agriculture Area + Water bodies  + Gram Tal 

As discussed earlier, maps of all the constituents of non-grazing land (viz. agriculture, water 

bodies and gram tal) were prepared using satellite imageries. Thus, by combining these three 

maps, area under non-grazing lands was extracted (Map 3).   
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4.2 Grazing Lands 

In terms of land ownership, the grazing lands include forest lands, village pasture lands (locally 

known as Gauchars), revenue wastelands and lands under some social and religious charitable 

trusts.  

A total of about 7800 ha of open scrub and thorn forests fall under Kachchh West Forest 

Division. While, majority of these forests are under Reserved Forest (RF) category (commonly 

known as Rakhals), certain forest lands in the Vang, Dador and Zalu villages are notified long 

ago but still to be settled as Forest area. Although, there are many restrictions in open livestock 

grazing within forest lands, in the context of Powerpatti landscape, they are considered as 

important grazing lands.  

Every livestock owning village in the State compulsorily earmarked some area (16 ha for 100 

cattle head) as permanent pastures or gauchar land. These lands are under Panchayat and due 

to gross mismanagement and illegal encroachments; most of these lands are either shrunk or 

present in highly degraded conditions. Still, however, maldharis see it as one of their common 

grazing land. Revenue wastelands are open access lands where livestock grazing is the most 

dominating land use type. In the context of Powerpatti landscape, this is the largest and most 

important grazing land category. The land ownership lies with Revenue Department and thus 

government can either sell or lease it out anytime for any public purpose. In the landscape 

sufficiently large extent of land are owned by many public charitable trusts (for example, Than 

temple at the foothill of Dhinodhar hill). Most of these lands are open for livestock grazing 

purpose. Thus, 

Grazing Land = Forest Land + Gauchar Land + Revenue Wasteland + Trust Lands 

Out of four constituent maps needed to prepare a composite Grazing land map, we have only 

one map (i.e. of Forest Land). Thus, the area of grazing lands in the landscape was extracted 

indirectly by deducting non-grazing land areas from total area of the landscape (Map 3). Thus,  

Grazing land = Total landscape area – Non-grazing land area 

Accordingly, for the present study purpose, a total 42324 ha area was mapped as part of 

Powerpatti landscape. Of these, 27978 ha area is categorized as grazing lands and remaining 

14346 ha as non-grazing land. Thus, about two third area of landscape (i.e. 66%) formed one 

or the other types of grazing land.  Among the sub-clusters, Fulay, Aral and Dador support high 

proportion of grazing lands, while Nirona and Bhimsar sub-clusters have relatively lesser 

proportion of grazing lands (Table 6). 
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Table 6: Sub-cluster wise area under grazing and non-grazing lands 

Sub-Cluster Total Area 

(in Ha) 

Grazing 

Land  

(in Ha) 

% Non grazing land (in Ha) 

Agri. Gram 

Tal 

Water 

body 

Total 

Fulay 13768 11491 83.5 1805 75 397 2277 

Dador 4658 3029 74.4 979 35 27 1041 

Aral 4070 2191 80.1 441 34 69 544 

Bhimsar 2735 2159 46.4 2403 67 29 2499 

Kharadiya 3125 1709 54.7 1310 56 50 1416 

Bibbar 7106 4550 64.0 2476 60 20 2556 

Nirona 6862 2849 41.5 3958 50 5 4013 

Grand Total 42324 27978 66.1 13372 377 597 14346 

4.3 Delineation of Chariyan Vistars 

During this study, maldharis of Powerpatti landscape described a total of 134 chariyan vistars 

(i.e. grazing area) which are used by livestock of the landscape. Importantly, a total of 117 

chariyan vistars were actually delineated on the map (Map 4). Maximum numbers of chariyan 

vistars were delineated in Fulay sub-cluster. The smallest and largest chariyan vistars in the 

landscape occupied about 18.3 ha (in Kharadiya sub-cluster) and 1487.4 ha area (in Nirona sub-

cluster), respectively (Table 7).  
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Table 7: Sub-cluster wise summary of Chariyan vistars  

Sub-cluster No. of Chariyan  

Vistars 

delineated 

Area of Smallest 

Chariyan vistar 

 (ha) 

Area of Largest 

Chariyan vistar  

(ha) 

Avg. Area of 

Chariyan vistars  

(ha) 

Aral 10 41.5 683.1 401.7 

Bhimsar 12 26.9 925.4 211.0 

Bibbar 24 41.5 1203.0 370.4 

Dador 16 42.3 624.9 273.5 

Fulay 38 40.2 470.8 201.2 

Kharadiya 8 18.3 458.7 166.2 

Nirona 9 66.7 1487.4 462.3 

Overall 117 18.3 1487.4 281.6 

4.4 Characterization of Chariyan Vistars 

As described earlier, once the chariyan vistars were identified, study team did an effort to 

characterize these with the inputs from group of maldharis. Accordingly, out of total 134 vistars, 

107 vistars were characterized in terms of (i) socio-cultural and (ii) bio-physical parameters; 

and presence of (iii) grass/ herb species and (iv) shrub/ tree species. The characteristic of each 

of these chariyan vistars is presented in Table 8 to 11. The socio cultural characteristics 

indicate that while ownership of majority of chariyan vistars lies with the respective village 

panchayat, ownership of quite a substantial numbers of chariyan vistars also lies with Forest 

Dept., who in most of the cases restricts open livestock grazing. It is important to mention here 

that despite such restrictions and some forms of conflicts, large section of maldharis believe 

that it is better that lands ownership lies with Forest Dept. so that these lands are protected from 

their transfer to private industrial groups. Maldharis also reported the importance of these 

chariyan vistars for many of their social & religious functions and rituals. Similarly, maldharis 

described the dependency of villages for grazing purpose in each of the chariyan vistar (Table 

8).  As part of the characterization, maldharis described the bio-physical aspects of each of the 

chariyan vistars. The topography, soil type and surface geology and vegetation characteristics 

of each of the chariyan vistars was described by maldharis as they have significant bearing on 

its grazing potential. Maldharis were very particular in describing chariyan vistars in terms of 

incidence of mosquitoes and other insect biting during the grazing and thus influencing its 

grazing potential (Table 9). During the characterization exercise, group of maldharis based on 

their prior knowledge and experience, reported the presence of many of the plant species 

(including the grasses, herbs, shrubs and trees in their vernacular terms) in each of the grazing 

vistars. Although this does not prepare a complete inventory of plant species for each of the 

chariyan vistar, it certainly provides the record of many of the commonly found plant species 

of landscape (Table 10 & 11). A list of plant species with their local and scientific names is 

presented in Annexure -1. 

 

 



Table 8: Socio-Cultural Characteristics of Chariyan Vistars 

 
Sub-

Cluster  

Name of  

Chariyan Vistar 

Quality 

Rank  

Change over 

last 5 years  

Dependent Villages Resource 

Ownership 

Imp.  Cultural/ 

Religious site  

NR Related 

Disputes 

Aral Bagpat 9 Increase PJ Jatavira, Bharapar, Khambhla Village   Forest Dept. 

Aral Chachhwari 

Dhar 

10   Jatavira, Aral Moti, Geechdo Village     

Aral Gauchar Aral 

Moti 

10   Aral Nani, Aral Moti, 

Geechdo 

Village   Forest Dept. 

Aral Gauchar Forest 

(Gaduwaro) 

9   Aral Nani Forest 

Dept.; Two 

Private 

Talavs 

Temples of Vakalma, 

Gaduvara Dada, 

Mekaran Dada, 

Dhoramnath 

Forest Dept. 

Aral Gauchar V 10 Reduced Fodder;  

Increase PJ 

Aral Nani, Devisar Village     

Aral Hasiyavaro 7     Village     

Aral Meghvaro Vistar 8   Aral Nani, Aral Moti, Jatavira Village     

Bhimsar Chappari Katro 

Ghar 

2   Hirapar, Bhimsar Village     

Bhimsar Demat Talav 9 Increased 

Erosion 

Hirapar, Bhimsar Village     

Bhimsar Dheba 9   Ratamia, Ulat Village     

Bhimsar Gauchar Chello 9 Reduced Erosion Hirapar, Bhimsar Village     

Bhimsar Hajipirvaro 

Moro 

9   Hirapar, Bhimsar Village     

Bhimsar Janibhit Rakhal 8   Ratmia Ulat Village     

Bhimsar Karo Chappar 10   Devisar, Hirapar, Bhimsar Forest Dept   Forest Dept. 

Bhimsar Kesariyavaro 

Chappar 

9 Reduced 

Nutritive Value 

of Grasses 

Hirapar, Bhimsar Village     
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Sub-

Cluster  

Name of  

Chariyan Vistar 

Quality 

Rank  

Change over 

last 5 years  

Dependent Villages Resource 

Ownership 

Imp.  Cultural/ 

Religious site  

NR Related 

Disputes 

Bhimsar Ramlavaro Talav 10   Kharadiya, Hirapar, Bhimsar Village Mela of Bhimsar 

Village, First Monday 

of Bhado, Urs 

Ashabapir 

With Kharadiya 

Village 

Bhimsar Shiyad Mora 9   Hirapar, Bhimsar Village     

Bhimsar Suriyaro 10   Vang, Kharadiya, 

Chnadranagar, Dador, 

Gondhiyar, Hirapar, Bhimsar 

Village     

Bhimsar Ujariyu 10     Village     

Bhimsar Vasan Gauchar 1 Reduced Grasses Hirapar, Bhimsar Village     

Bibbar Bhagatviri 4   Nirona, Orida, Medisar, 

Akano Ulat 

Village Dungarshi bhagat, 

Bibbar Darbar, Nirona 

Ahir 

  

Bibbar Bhansar 10   Nirona, Orida, Medisar, 

Akano Ulat 

Village     

Bibbar Chor Chppar 3   Khardiya, Chandranagar, 

Bibbar, Nani Gondhiyar 

Village     

Bibbar Dhorvira 2     Village     

Bibbar Dujo Kandho 7     Village     

Bibbar Gaduari 10   Nirona, Orida, Medisar, 

Akano Ulat 

Village Rabari Mataji Temple   

Bibbar Gunjodhar 6     Village     

Bibbar Jabrinadi 8     Village Shiva Temple of 

Bhanushali and Rabari 

Related with 

dam construction  

Bibbar Karai Bhit 3   Khardiya, Chandranagar, 

Bibbar, Nani Gondhiyar 

Village     

Bibbar Karaivari Dhar 7   Bibbar, Nani Gondhiyar Village     

Bibbar Karo Katoro 5     Village   Grazing by 

migratory 

Dhebariya  

Bibbar Kundhvari 5   Khardiya, Chandranagar, 

Bibbar, Nani Gondhiyar 

Village     

Bibbar Lakki 10     Village     

Bibbar Masanpari 4     Village     
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Sub-

Cluster  

Name of  

Chariyan Vistar 

Quality 

Rank  

Change over 

last 5 years  

Dependent Villages Resource 

Ownership 

Imp.  Cultural/ 

Religious site  

NR Related 

Disputes 

Bibbar Moga Vistar 2     Village     

Bibbar Nathuari 6   Nirona, Bibbar Village     

Bibbar Notak 5     Village     

Bibbar Panna Bhit 8     Village     

Bibbar Samrai Dhrago 3   Khardiya, Chandranagar, 

Bibbar, Nani Gondhiyar 

Village     

Bibbar Tribhov 10   Gondhiyar, Chandranagar, 

Kharadiya, Ulat 

Village Saddharpir   

Dador Gauchar 9 Increase PJ, 

Reduced Grasses 

Dador Village Presence of Chattardi Earlier 

Encroachments 

but now settled 

Dador Kardai Vado 6 Increase PJ, 

Increase Erosion 

Vang, Dador Forest Dept   Forest Dept. 

Dador Khatla 6 Increase PJ, 

Increase Erosion 

Vang, Dador Forest Dept     

Dador Madpai 9 Increase PJ, 

Reduced Grasses 

Vang, Dador Village     

Dador Musanvado 5 Increase PJ Vang, Dador Forest Dept   Forest Dept. 

Dador Panjdhua 

Gaucher 

10 Increase Grass 

due to restoration 

Vang Village Lakhimata Increase in minor 

streams 

Dador Ratikpar Sugrai 8 Increase PJ, 

Reduced Shrub 

density 

Vang, Dador Forest Dept Siddhviri Spring   

Dador Siyada Mora 8 Increase PJ, 

Increase Erosion 

Vang, Dador Forest Dept   Forest Dept. 

Dador Thanso 9 Increase PJ Vang, Dador Forest Dept     

Dador Tubkai Varo 10 Increase PJ, 

Reduced Shrub 

density 

Vang, Dador Forest Dept Natural Spring   

Dador Vastevaro 7 Increase PJ Vang, Dador Forest Dept     

Fulay Agavara 8 Increase PJ Laiyari, Tal Village Cemetery Grazing by 

migratory 

Dhebariya 

Fulay Barewadi 8 Increase PJ Laiyari, Tal Village     



 23 

Sub-

Cluster  

Name of  

Chariyan Vistar 

Quality 

Rank  

Change over 

last 5 years  

Dependent Villages Resource 

Ownership 

Imp.  Cultural/ 

Religious site  

NR Related 

Disputes 

Fulay Bhandariyavari 

Pai 

8   Hirapar, Bhimsar Village     

Fulay Bhengayu 8 Increase PJ   Village Cemetery   

Fulay Borvadi-Paiya 8 Decrease in 

Mithi Jar and 

Grasses 

Dhramai, Paiya       

Fulay Chhanara 

Mukam 

9 Increase PJ Laiyari Village Cemetery   

Fulay Dhrago 2   Paiya Village     

Fulay Enda 10 Increase in PJ, 

Reduced 

Grasses, Change 

in river course 

Laiyari, Tal Village     

Fulay Hansura 9 Decrease in Desi 

Baval 

Dhramai, Paiya, Motichur, 

Muru 

    Encroachments 

by Sodha 

Community nr. 

Dhramai 

Fulay Hansuri Bhit 5 Decrease in 

Mithi Jar and 

Grasses 

Motichur, Paiya, Vedhar, 

Phulai 

      

Fulay Hunjviri 10           

Fulay Jandhudi Bhit 7 Decrease in 

Mithi Jar and 

Grasses 

Muru, Charakhada, Dhramai, 

Paiya 

      

Fulay Jat Chhapar 7 Decrease in 

Mithi Jar and 

Grasses 

Charakhada, Dhramai, Paiya       

Fulay Junu Dhandhu 8 Increase PJ   Village     

Fulay Kana Tara 9 Increase PJ Laiyari Village     

Fulay Kandheli-1 10 Increase PJ Laiyari, Tal, Geechdo Village 6-7 Talavs Grazing by 

migratory 

Dhebariya 

Fulay Kandheli-2 10 Increase PJ Laiyari, Tal, Geechdo Village 3 Wells Grazing by 

migratory 

Dhebariya 
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Sub-

Cluster  

Name of  

Chariyan Vistar 

Quality 

Rank  

Change over 

last 5 years  

Dependent Villages Resource 

Ownership 

Imp.  Cultural/ 

Religious site  

NR Related 

Disputes 

Fulay Kandheli-3 9 Increase PJ Laiyari, Tal, Geechdo Village Old Well Grazing by 

migratory 

Dhebariya 

Fulay Kapal 3           

Fulay Karevaro 

Kandho 

10 Increase PJ Laiyari, Tal, Chhari, Phulai, 

Vedhar 

Village     

Fulay Kari Bhit 9 Increase PJ, 

Decrease in 

Mithi Jar 

Charakhada, Dhramai, 

Jatavira, Chhari 

Village   Grazing by 

migratory 

Dhebariya 

Fulay Kari Bhit-Ekalyo 9 Increase PJ Charakhada, Dhramai, 

Jatavira, Chhari 

      

Fulay Khari 4 Increase in Kal Laiyari, Jalu Village     

Fulay Khari Tarai 2           

Fulay Masjid Paddharo 7 Decrease in 

Jinjvo grass 

Dhramai, Paiya, Motichur, 

Muru 

  Masjid Encroachments 

by Sodha 

Community nr. 

Dhramai 

Fulay Paiya 10 Increase PJ Laiyari, Tal, Chhari Village     

Fulay Palchhari 7 Decline in Methi 

Jar 

Dhramai, Paiya, Motichur, 

Muru 

Village     

Fulay Pandhariyo Bhit 5 Increase grass 

due to restoration 

Laiyari       

Fulay Ravro 3 Intensive Agri. Dhramai       

Fulay Saiyad Mora 10           

Fulay Sakariyu 2 Plantation of PJ Dhramai, Charakhada, Paiya       

Fulay Sanya 7           

Fulay Tamkiya 7           

Fulay Titrai Tarai 7 Decrease in 

Mithi Jar and 

Grasses 

Dhramai     Encroachments 

by Sodha 

Community nr. 

Dhramai 

Fulay Vandinik 7 Decrease in 

Mithi Jar and 

Grasses 

Dhramai, Paiya, Motichur       
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Sub-

Cluster  

Name of  

Chariyan Vistar 

Quality 

Rank  

Change over 

last 5 years  

Dependent Villages Resource 

Ownership 

Imp.  Cultural/ 

Religious site  

NR Related 

Disputes 

Kharadiya Balaiyu 8   Nani Gondhiyar, Dador Village Maneksha Dada 

Temple; Sajadbhopo 

and Machadbhopo for  

Rabaris 

  

Kharadiya Jindarivaro 

Dhrago 

9   Dador, Hirapar, Bhimsar Village     

Kharadiya Kantho 7   Bhagadiya, Chachhla, Bibbar Village Kandhimata Temple-

Darbar and Rabaris 

  

Kharadiya Kundh 7   Dador Village     

Kharadiya Mora 9     Village     

Kharadiya Pai 5   Bibbar, Nani Gondhiyar Village     

Kharadiya Rakhal 1,2,3 6   Bibbar, Chandranagar, Nani 

Gondhiyar, Dador 

Village Asabapir Forest Dept. -

Road to Bhimsar  

Kharadiya Sadara 10   Vang, Dador Village     

Kharadiya Samatvadi 9   Bibbar, Nani Gondhiyar Village     

Kharadiya Satva 7   Vang Village     

Kharadiya Trayara 9   Bibbar, Nani Gondhiyar Village     

Nirona Bhegraivari Sim 5   Nirona Village     

Nirona Dhrago 8   Nirona, Palanpur Village     

Nirona Ghantivari 

Paddhar 

8   Nirona Village Lakha Fakir Dargah   

Nirona Hado Vyaro 8   Nirona, Orida Village     

Nirona Jura Dungar 8   Jura, Palanpur Village     

Nirona Miyavari Sim 8   Orida Village     

Nirona Mundhavai 6     Village     

Nirona Murar 8   Nirona, Palanpur Village Cemetery   

Nirona Nirona Rakhal 2   Nirona Village   3 yrs closure due 

to plantation 

Nirona Sar 5     Village     
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Table 9: Bio-Physical Characteristics of Chariyan Vistars 

 
Cluster Name of 

Chariyan Vistar 

Topo-

graphy 

Soil Type Geological 

Formation 

Dominant Grass  

Species 

Dominant Tree/ 

Shrub Species 

Mosquito / 

Flies 

Overall 

Fertility  

Aral Bagpat Hilly Sandy-Dhado Sagpan Dhab, Kuri, Talol, Vekar, 

Kutiyad, Mandhanu, Bharat 

Kher, Liyar, Gangdi High Good 

Aral Chachhwari Dhar Undulating Sandy   Mandhanu, Lamp, Vekar, 

Photiyad, Chidiyo  

Jar, Kher, Boradi High Good 

Aral Gauchar Aral 

Moti 

Mix Dhado / 

Chaprad 

Kamrai Mandhanu, Chidiyo, 

Kandodiya, Kuri Talav 

Kher, Keedoriya, 

Liyar, Gangdi 

High Good 

Aral Gauchar Forest 

(Gaduwaro) 

Hilly Dhado Kamrai Lamp, Vekar Kher, Liyar, Luska, 

Gangdi 

Low Good 

Aral Gauchar V Flat Dhado   Mandhanu, Vekar, Chichni, 

Lamp 

Khari Jar, Meethi Jar, 

Peeludi 

High Good 

Aral Hasiyavaro Mix Dhado Kamrai Vekar, Lamp, Kuritaria, 

Veran 

Jar, Kher Low Good 

Aral Meghvaro Vistar Flat Sandy   Vekar, Kuri Talav Kher, Jar, Keedoriya, 

Gangdi 

High Good 

Bhimsar Chappari Katro 

Ghar 

Mix Chikni Mulai Lamp  Kundher, Ganda Baval Low   

Bhimsar Demat Talav Flat Chikni Mulai Kal, Sau Ganda Baval High   

Bhimsar Dheba Flat Murrum Kamrai Lamp Kher High Good 

Bhimsar Gauchar Chello Hilly Saline Chikni Mulai     High   

Bhimsar Hajipirvaro Moro Flat Kamp Mulai Vekar, Puyal Mithi Jar High   

Bhimsar Janibhit Rakhal Hilly Murrum Kamrai Lamp Kher Low Good 

Bhimsar Karo Chappar Hilly Kankar Beshalt Vekar, Lamp Kher Low Good 

Bhimsar Kesariyavaro 

Chappar 

Hilly Bhuko of 

Sandstone 

Sagpan Lamp, Vekar Kher Low   

Bhimsar Ramlavaro Talav Mix Kamp Sagpan Kal Ber High Good 

Bhimsar Shiyad Mora Hilly Sandy   Lamp Ganda Baval, Kher, 

Desi Baval 

Low   

Bhimsar Suriyaro Hilly Murrum Kamrai Lamp, Gandheer, Vekar, 

Tarol 

Kher, Boradi, Mithi 

Jar, Gundi, Gangeti 

Low Good 

Bhimsar Ujariyu Hilly Black Kalo Pan Lamp, Vekar Kher, Liyar, Kundher     
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Cluster Name of 

Chariyan Vistar 

Topo-

graphy 

Soil Type Geological 

Formation 

Dominant Grass  

Species 

Dominant Tree/ 

Shrub Species 

Mosquito / 

Flies 

Overall 

Fertility  

Bhimsar Vasan Gauchar Flat Kamp Mulai Vekar, Puyal Mithi Jar Low   

Bibbar Bhagatviri Undulating Black Pako Pan Kuri Tarol, Lamp Kher, Liyar   Good 

Bibbar Bhansar Flat Kamp Pako Pan Kuri Tarol, Lamp Kher, Liyar   Good 

Bibbar Chor Chppar Hilly   Pako Pan   Kher, Liyar, Ber   Good 

Bibbar Dhorvira Undulating Dhodi Sagpan Kuri Tarol, Lamp, Gandheer Kher, Ber, Liyar, 

Kundher 

  Good 

Bibbar Dujo Kandho Undulating Black Pako Pan Kuri Tarol, Lamp Kher, Liyar   Good 

Bibbar Gaduari Undulating Black Pako Pan Kuri Tarol, Lamp Kher, Liyar   Good 

Bibbar Gunjodhar Flat Dhado   Vekar, Lamp, Bhurat Liyar, Kundher   Good 

Bibbar Jabrinadi Hilly Sandy Pako Pan Kuri Tarol, Lamp, Gandheer Kher, Ber, Liyar, 

Kundher 

  Good 

Bibbar Karai Bhit Hilly   Pako Pan Lamp, Vekar Kher High Good 

Bibbar Karaivari Dhar Hilly Safed Kalo Pan Lamp, Gandhher Kher, Ber Low Good 

Bibbar Karo Katoro Hilly Black Kalo Pan Lamp, Mungariyaval, Vekar, 

Lampdi 

Kher, Liyar, Gangdi   Good 

Bibbar Kundhvari Riverbed             

Bibbar Lakki Hilly Black Kalo Pan Lamp, Vekar Kher, Liyar, Kundher     

Bibbar Masanpari Riverbed Sandy     Ganda baval High   

Bibbar Moga Vistar Hilly Kankar Kalo Pan Kuri Tarol, Lamp Kher, Ber, Liyar, 

Kundher 

  Good 

Bibbar Nathuari Undulating Black Pako Pan Kuri Tarol, Lamp Kher, Liyar   Good 

Bibbar Notak Flat             

Bibbar Panna Bhit Hilly Black Kalo Pan Lamp, Mungariyaval, Vekar, 

Lampdi 

Kher, Liyar, Gangdi   Good 

Bibbar Samrai Dhrago Flat Dhado   Lamp, Vekar, Gandheer Kher   Good 

Bibbar Tribhov Undulating Sandy-Dhado Pako Pan Kuri Tarol, Lamp, 

Muhariyaval, Jeerdiyu 

Kher, Liyar   Good 

Dador Gauchar Undulating Gorad Sagpan Vekar, Lamp, Sonval Boradi, Gangeti High Good 

Dador Kardai Vado Flat Gorad Murrum Lamp, Sonval, Veghro Kundheri, Boradi     

Dador Khatla Hilly Gorad Murrum Lamp Gangeti, Kundheri     

Dador Madpai Undulating Gorad Sagpan Lamp, Sonval Boradi, Gangeti High Good 

Dador Musanvado Hilly Gorad Murrum Lamp, Sonval, Veghro Kundheri, Boradi   Good 
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Cluster Name of 

Chariyan Vistar 

Topo-

graphy 

Soil Type Geological 

Formation 

Dominant Grass  

Species 

Dominant Tree/ 

Shrub Species 

Mosquito / 

Flies 

Overall 

Fertility  

Dador Panjdhua 

Gaucher 

Flat Gorad Sagpan Dhraman, Bhurat Peeludi, Khari Jar, 

Khijdo, Kerad, Lai 

High Good 

Dador Ratikpar Sugrai Hilly Gorad Murrum Lamp, Sonval, Veghro Boradi, Kher, Guggal     

Dador Siyada Mora Undulating Gorad Murrum Veghro, Bhaji Boradi, Gangeti     

Dador Thanso Hilly Gorad Murrum Lamp, Veghro Kher, Kundher     

Dador Tubkai Varo Hilly Gorad Sagpan Lamp, Sonval, 

Mungariyaval, Chhapariyal 

Boradi, Kher, Guggal   Good 

Dador Vastevaro Hilly Gorad Murrum Lamp, Sonval Boradi     

Fulay Agavara Undulating Bed, Sandy Kamrai Lamp, Gandheer Kher, Kerad   Good 

Fulay Barewadi Mix Chikni Kamrai Lamp Gangdi, Liyar   Good 

Fulay Bhandariyavari 

Pai 

Flat Kamp Sagpan Vekar, Lamp Kher, Jar High Good 

Fulay Bhengayu Hilly Chikni Sagpan Lamp Kher, Peeludi, 

Kundher, Gangdi, 

Liyar 

  Good 

Fulay Borvadi-Paiya Hilly Murrum-Chikni Kamrai Kal, Sau, Chichni Liyar, Gangdi, Ber     

Fulay Chhanara Mukam Flat   Kamrai Siyad puch, Mandhanu Thor, Desi Baval   Good 

Fulay Dhrago Flat             

Fulay Enda Hilly Bed, Murrum   Lanu, Moth Ganda Baval, Khari 

Jar 

High Good 

Fulay Hansura Hilly Murrum   Mandhanu, Chidiyo Thor     

Fulay Hansuri Bhit Undulating Sandy Kamrai Lamp, Chichni, Kurai, 

Kandher 

Gangdi, Kundher, 

Thor 

    

Fulay Hunjviri Mix Murrum           

Fulay Jandhudi Bhit Flat Murrum-Chikni   Lamp, Gandheer, Dhraman Kher, Liyar, Kandho, 

Gangdi, Desi baval 

    

Fulay Jat Chhapar Mix Murrum-Chikni   Vekar, Lamp Kher, Kundher, 

Gangdi, Ber 

    

Fulay Junu Dhandhu Flat Sandy Kamrai   Peelu   Good 

Fulay Kana Tara Undulating   Kamrai Siyad puch, Mandhanu Thor, Desi Baval   Good 

Fulay Kandheli-1 Mix Murrum-Chikni Kamrai Lamp, Chidiyu Kher, Ber, Peeludi   Good 

Fulay Kandheli-2 Mix Murrum-Chikni Kamrai Lamp, Chidiyu Kher, Ber, Peeludi   Good 

Fulay Kandheli-3 Flat Chikni Kamrai Lamp, Chidiyu Kher, Ber, Peeludi   Good 
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Cluster Name of 

Chariyan Vistar 

Topo-

graphy 

Soil Type Geological 

Formation 

Dominant Grass  

Species 

Dominant Tree/ 

Shrub Species 

Mosquito / 

Flies 

Overall 

Fertility  

Fulay Kapal Flat Chikni           

Fulay Karevaro Kandho Mix Murrum-

Goradu 

  Dennai, Khevai, Kurai, 

Mandhanu 

Ganda Baval, Khari 

Jar 

High Good 

Fulay Kari Bhit Mix Chikni Kalo Pan Puiyad, Lamp, Mungariyaval Kher, Kundher     

Fulay Kari Bhit-Ekalyo Undulating   Kalo Pan Puiyad, Lamp, Mungariyaval Kher, Kundher     

Fulay Khari Hilly Black   Dhramur, Lanu, Dhrabad Ganda baval High Good 

Fulay Khari Tarai Hilly Black           

Fulay Masjid Paddharo Undulating Sandy Kamrai Mandhanu, Chidiyo Thor     

Fulay Paiya Hilly Bed, Sandy Sandy Kurai, Mandhanu, Gam Peelu High Good 

Fulay Palchhari Flat Sandy   Lamp, Buto, Khevai Kundher, Liyar, 

Gangdi 

    

Fulay Pandhariyo Bhit Hilly Murrum Kalo Pan Lamp, Kanal Kher, Gangdi, 

Kundher, Peelu 

  Good 

Fulay Ravro Undulating   Kamrai Dhrabh       

Fulay Saiyad Mora Flat Gorad           

Fulay Sakariyu Undulating     Lamp, Kanal, Vekar Kher, Ber, Jar, Liyar, 

Kundher 

    

Fulay Sanya Mix Murrum           

Fulay Tamkiya Flat Chikni           

Fulay Titrai Tarai Mix     Mandhanu, Kurai, 

Siyadpuch, Lamp 

Ber, Liyar, Jar, Desi 

Baval 

    

Fulay Vandinik Undulating     Kal, Sau, Chichdi Liyar, Gangdi, Ber     

Kharadiya Balaiyu Mix           Good 

Kharadiya Jindarivaro 

Dhrago 

Hilly Kamp Sagpan Vekar, Lamp Ganda Baval High Good 

Kharadiya Kantho Flat Kamp   Dhraman, Gam, Kurai, 

Mandhanu 

Khijdo, Mithi Jar, 

Tankaro, Khari Jar 

High Good 

Kharadiya Kundh Undulating Kamp Kalo Pan Vekar, Lamp Kundher, Liyar, Kher, 

Ber 

Low Good 

Kharadiya Mora Flat Barad   Dhraman, Gam, Kurai, 

Mandhanu 

Khijdo, Mithi Jar, 

Tankaro, Khari Jar 

High Good 

Kharadiya Pai Flat Sandy Sagpan Dhraman, Dhrabad Kher High Good 

Kharadiya Rakhal 1,2,3 Hilly Murrum- Sandy   Vekar, Lamp Ber, Kher, Kundher Low Good 
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Cluster Name of 

Chariyan Vistar 

Topo-

graphy 

Soil Type Geological 

Formation 

Dominant Grass  

Species 

Dominant Tree/ 

Shrub Species 

Mosquito / 

Flies 

Overall 

Fertility  

Kharadiya Sadara Flat Kamp   Dhrabad, Butan, Khevai, 

Dhraman, Sau 

Boradi, Liyar, Kandho Low Good 

Kharadiya Samatvadi Flat Sandy Sagpan Dhraman, Dhrabad Kher   Good 

Kharadiya Satva Undulating Kamp Kalo Pan Vekar, Lamp Kundher, Liyar, Kher, 

Ber 

Low Good 

Kharadiya Trayara Flat Sandy Sagpan Dhraman, Dhrabad Kher High Good 

Nirona Bhegraivari Sim Hilly Murrum-Atar   Lamp, Khevai, Vekar, Fulro Kher, Bordi, Kundher Low   

Nirona Dhrago Hilly Kankar   Lamp, Khevai, Vekar, Fulro Kher, Bordi, Kundher Low   

Nirona Ghantivari 

Paddhar 

Hilly Chikni   Lamp, Khevai, Vekar, Fulro Kher, Thor, Kundher Low   

Nirona Hado Vyaro Hilly Chikni   Lamp, Khevai, Vekar, Puiyad   Low   

Nirona Jura Dungar Hilly     Lamp, Khevai, Puiyad Kher, Bordi, Kundher Low   

Nirona Miyavari Sim Hilly Murrum       Low   

Nirona Mundhavai Hilly Chikni   Lamp. Vekar Kher, Bordi, Kundher Low   

Nirona Murar Hilly Chikni     Kher, Bordi, Kundher Low   

Nirona Nirona Rakhal Flat Murrum   Lamp, Dhrabad, Dennai Kher, Bordi, Thor High   

Nirona Sar Hilly Chikni   Lamp. Vekar Kher, Bordi, Kundher Low   
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Table 10: Presence of Major Grass / Herb Species in Chariyan Vistars 

 
Cluster Chariyan  

Vistar 
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d
 

K
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i 
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o
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d
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u
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o
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l 
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d

h
er
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d
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i 

S
o
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v
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l 

S
iy
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d
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u

ch
 

Aral  Bagpat x x     x x     x x   x   x x       

Aral  Chachhwari Dhar x x     x x     x x   x   x x       

Aral  Gauchar Aral Moti x x     x x     x     x   x x       

Aral  Gauchar Forest 

(Gaduwaro) 

x x     x x         x x x x x       

Aral  Gauchar V x x     x x     x   x x x x x       

Aral  Hasiyavaro x x       x     x     x x x x       

Aral  Meghvaro Vistar x x     x x     x x   x   x x       

Bhimsar Chappari Katro Ghar x   x x               x       x     

Bhimsar Demat Talav x   x x       x       x             

Bhimsar Dheba x         x           x       x     

Bhimsar Gauchar Chello x   x                 x             

Bhimsar Hajipirvaro Moro x   x     x   x       x       x     

Bhimsar Janibhit Rakhal x         x           x       x     

Bhimsar Karo Chappar x   x x               x             

Bhimsar Kesariyavaro Chappar x   x     x x     x x x       x     

Bhimsar Ramlavaro Talav x   x   x     x       x             

Bhimsar Shiyad Mora x         x x   x x x x       x x   

Bhimsar Suriyaro x         x           x       x   x 

Bhimsar Ujariyu x           x         x x         X 

Bhimsar Vasan Gauchar x   x                 x             

Bibbar Bhagatviri x           x         x             

Bibbar Bhansar x           x         x             

Bibbar Chor Chppar x           x         x x         X 

Bibbar Dhorvira x           x         x             

Bibbar Dujo Kandho x           x         x             

Bibbar Gaduari x           x         x             
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Bibbar Gunjodhar x           x         x             

Bibbar Jabrinadi x           x     x   x             

Bibbar Karai Bhit x           x         x x         X 

Bibbar Karaivari Dhar x                     x       x     

Bibbar Karo Katoro x           x         x x         X 

Bibbar Kundhvari x           x         x             

Bibbar Lakki x           x         x x         X 

Bibbar Masanpari x           x         x             

Bibbar Moga Vistar x           x         x             

Bibbar Nathuari x           x         x             

Bibbar Notak x           x         x             

Bibbar Panna Bhit x           x         x x         X 

Bibbar Samrai Dhrago x           x         x             

Bibbar Tribhov x           x     x   x             

Dador Gauchar x       x x     x     x   x   x x   

Dador Kardai Vado x         x     x     x   x   x x   

Dador Khatla x   x x   x x     x   x   x   x     

Dador Madpai x     x x x     x     x   x   x x   

Dador Musanvado x     x   x     x     x   x   x x   

Dador Panjdhua Gaucher x   x x x x   x x x x x   x   x x   

Dador Ratikpar Sugrai x     x             x x x x   x x   

Dador Siyada Mora x         x     x     x   x   x x   

Dador Thanso x     x             x x x x   x x   

Dador Tubkai Varo x   x x x x x x x x x x x x   x x   

Dador Vastevaro x     x   x     x     x   x     x   

Fulay Agavara x           x                 x     

Fulay Barewadi x                                   

Fulay Bhandariyavari Pai x   x   x     x       x             

Fulay Bhengayu x           x                 x     
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Fulay Borvadi-Paiya x     x   x                       x 

Fulay Chhanara Mukam x         x                         

Fulay Dhrago x                             x     

Fulay Enda     x x   x     x                 X 

Fulay Hansura x   x     x x                     x 

Fulay Hansuri Bhit x         x x                 x   x 

Fulay Hunjviri x         x           x       x     

Fulay Jandhudi Bhit x         x x                     x 

Fulay Jat Chhapar x           x                 x   x 

Fulay Junu Dhandhu x                                   

Fulay Kana Tara x         x                         

Fulay Kandheli-1 x                             x     

Fulay Kandheli-2 x                             x     

Fulay Kandheli-3 x                                   

Fulay Kapal x         x           x             

Fulay Karevaro Kandho     x x         x                 x 

Fulay Kari Bhit x                                 x 

Fulay Kari Bhit-Ekalyo x                             x   x 

Fulay Khari     x           x x   x           x 

Fulay Khari Tarai               x x x   x       x   x 

Fulay Masjid Paddharo x         x                       x 

Fulay Paiya         x     x                     

Fulay Palchhari x   x x x x x                 x   x 

Fulay Pandhariyo Bhit x                             x     

Fulay Ravro               x               x   x 

Fulay Saiyad Mora x                             x     

Fulay Sakariyu x             x       x           x 

Fulay Sanya x                                   

Fulay Tamkiya x                                   
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h
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Fulay Titrai Tarai x     x   x                   x   x 

Fulay Vandinik x                                 x 

Kharadiya Balaiyu x                     x             

Kharadiya Jindarivaro Dhrago x       x x   x       x             

Kharadiya Kantho   x     x     x x     x       x     

Kharadiya Kundh x                     x       x     

Kharadiya Mora x       x x   x x     x             

Kharadiya Pai                   x   x       x     

Kharadiya Rakhal 1,2,3 x   x     x           x x     x x   

Kharadiya Sadara x x   x x       x x   x             

Kharadiya Samatvadi         x x       x   x             

Kharadiya Satva x         x           x             

Kharadiya Trayara x                 x   x             

Nirona Bhegraivari Sim x x   x     x       x x             

Nirona Dhrago x x   x   x x       x x       x     

Nirona Ghantivari Paddhar x x   x   x x       x x             

Nirona Hado Vyaro x x   x     x       x x       x     

Nirona Jura Dungar x x   x   x x       x x       x x x 

Nirona Miyavari Sim x x   x     x       x x             

Nirona Mundhavai x x   x     x       x x             

Nirona Murar x x   x     x       x x             

Nirona Nirona Rakhal x   x   x x     x x x         x x   

Nirona Sar x x   x     x       x x             

 TOTAL 98 18 19 26 20 43 40 13 23 17 18 77 13 18 7 41 14 25 
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Table 11: Major Tree/ Shrub Species of Chariyan Vistars 

 
Cluster Name of  

Chariyan Vistar 
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K
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Aral  Bagpat  x x x x x x x  x x x x    

Aral  Chachhwari Dhar  x x x x  x x  x x x x    

Aral  Gauchar Aral Moti  x x x x  x x  x x x x    

Aral  Gauchar Forest 

(Gaduwaro) 

x x x x x  x x  x x x x    

Aral  Gauchar V  x x x x  x x  x x x x    

Aral  Hasiyavaro x x x x x  x x  x x x x    

Aral  Meghvaro Vistar x x x x x  x x  x x x x    

Bhimsar Chappari Katro Ghar  x  x x x x x x        

Bhimsar Demat Talav  x  x x  x  x        

Bhimsar Dheba  x  x x   x x        

Bhimsar Gauchar Chello  x  x x x x x x     x   

Bhimsar Hajipirvaro Moro  x  x x x x x x     x   

Bhimsar Janibhit Rakhal  x  x x   x x        

Bhimsar Karo Chappar  x x x x x x x x     x   

Bhimsar Kesariyavaro Chappar  x  x x x x x x     x   

Bhimsar Ramlavaro Talav x x  x x x x x x     x   

Bhimsar Shiyad Mora  x  x x x x x x     x   

Bhimsar Suriyaro  x  x x x  x x     x   

Bhimsar Ujariyu  x   x  x x x   x  x   

Bhimsar Vasan Gauchar  x  x x x x  x        

Bibbar Bhagatviri  x  x x  x x x   x  x   

Bibbar Bhansar  x   x  x x x   x  x   

Bibbar Chor Chppar  x     x x x   x  x   

Bibbar Dhorvira  x   x  x x x   x  x   

Bibbar Dujo Kandho     x  x x x   x  x   

Bibbar Gaduari  x   x  x x x   x  x   
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Bibbar Gunjodhar    x x  x x x   x  x   

Bibbar Jabrinadi  x   x  x x x   x  x   

Bibbar Karai Bhit  x     x x x   x  x   

Bibbar Karaivari Dhar  x x x x  x x x     x   

Bibbar Karo Katoro  x   x  x x x   x  x   

Bibbar Kundhvari  x     x x x   x  x   

Bibbar Lakki  x   x  x x x   x  x   

Bibbar Masanpari       x          

Bibbar Moga Vistar  x   x  x x x   x  x   

Bibbar Nathuari  x   x  x x x   x  x   

Bibbar Notak    x x  x x         

Bibbar Panna Bhit  x   x  x x x   x  x   

Bibbar Samrai Dhrago  x  x x  x x x   x  x   

Bibbar Tribhov  x  x x  x x x   x  x   

Dador Gauchar    x x x           

Dador Kardai Vado     x            

Dador Khatla     x            

Dador Madpai   x x x x  x         

Dador Musanvado     x            

Dador Panjdhua Gaucher x  x x x x  x x       x 

Dador Ratikpar Sugrai     x x x x x x    x x  

Dador Siyada Mora     x            

Dador Thanso  x x  x x x x x     x x  

Dador Tubkai Varo  x x  x x x x x x    x x  

Dador Vastevaro     x x           

Fulay Agavara  x  x x x x x x       x 

Fulay Barewadi  x  x x x x x x       x 

Fulay Bhandariyavari Pai  x  x x x x x x        

Fulay Bhengayu  x  x x x x x x       x 
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Fulay Borvadi-Paiya    x x    x        

Fulay Chhanara Mukam    x   x          

Fulay Dhrago    x x x          x 

Fulay Enda    x   x          

Fulay Hansura x    x   x         

Fulay Hansuri Bhit x      x          

Fulay Hunjviri    x            x 

Fulay Jandhudi Bhit x                

Fulay Jat Chhapar    x x    x        

Fulay Junu Dhandhu    x x            

Fulay Kana Tara    x   x          

Fulay Kandheli-1    x  x x          

Fulay Kandheli-2    x  x x          

Fulay Kandheli-3    x  x x          

Fulay Kapal    x            x 

Fulay Karevaro Kandho    x   x          

Fulay Kari Bhit  x x   x  x x       x 

Fulay Kari Bhit-Ekalyo  x x   x  x x       x 

Fulay Khari    x   x          

Fulay Khari Tarai x   x            x 

Fulay Masjid Paddharo       x          

Fulay Paiya              x   

Fulay Palchhari       x x         

Fulay Pandhariyo Bhit    x   x          

Fulay Ravro x   x            x 

Fulay Saiyad Mora    x x x          x 

Fulay Sakariyu  x   x x           

Fulay Sanya    x     x       x 

Fulay Tamkiya    x x            
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Cluster Name of  
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Fulay Titrai Tarai x                

Fulay Vandinik x x               

Kharadiya Balaiyu  x x x x x x x x     x   

Kharadiya Jindarivaro Dhrago  x x x x x x x x        

Kharadiya Kantho x  x x x   x      x   

Kharadiya Kundh  x x x x x x x x     x   

Kharadiya Mora  x x x x  x x x     x   

Kharadiya Pai  x x x x  x x x     x   

Kharadiya Rakhal 1,2,3  x x x x x x x x     x   

Kharadiya Sadara x x x x x  x x x     x   

Kharadiya Samatvadi  x x x x  x x x     x   

Kharadiya Satva  x x x x x x x x     x   

Kharadiya Trayara  x x x x  x x x     x   

Nirona Bhegraivari Sim  x x  x x x x x x    x x  

Nirona Dhrago  x x  x x x x x x    x x  

Nirona Ghantivari Paddhar  x x  x x x x x x    x x  

Nirona Hado Vyaro  x x  x x x x x x    x x  

Nirona Jura Dungar  x x  x x x x x x    x x  

Nirona Miyavari Sim  x x  x x x x x x    x x  

Nirona Mundhavai  x x  x x x x x x    x x  

Nirona Murar  x x  x x x x x x    x x  

Nirona Nirona Rakhal  x x  x x x x x x    x x  

Nirona Sar  x x  x x x x x x    x x  

 TOTAL 14 66 36 63 80 44 76 71 64 19 7 25 7 50 13 13 



As discussed before, maldharis based on their long pastoral history and accumulated 

experiences ranked all the delineated chariyan vistars for their grazing potential. They gave a 

score between 1 and 10 to each chariyan vistar (10 being the best quality). In this manner, 

maldharis had not only divided the entire Powerpatti landscape into smaller grazing units but 

also effectively gave their priority ranking. The ranking scores clearly suggests that maldharis 

believe that majority of their lands have good potential for livestock grazing. Out of 117 

chariyan vistars 87 were given score between seven and ten (Map 5; Table 12).  

 

Table 12: Frequency (no.) of Chariyan vistars vis-à-vis Suitability Ranking  

Sub-cluster Total Suitability Ranking  

Up to 3 4-6 7-8 9-10 

Aral 10 0 2 2 6 

Bhimsar 12 1 0 1 10 

Bibbar 24 5 7 6 6 

Dador 16 0 5 4 7 

Fulay 38 4 3 17 14 

Kharadiya 8 0 0 3 5 

Nirona 9 1 2 6 0 

Overall 117 11 19 39 48 

During the exercise of delineation of chariyan vistars in Powerpatti landscape, maldharis also 

reported about the villages which have substantial dependency for grazing on respective 

chariyan vistars. Accordingly, while 33 chariyan vistars had dependency of a single village, 

29 vistars had grazing dependency of four to seven villages (Map 6; Table 13). In most of the 

cases, such dependency on chariyan vistars from multiple villages is the result of continuing 

customary grazing arrangements.  
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Discussion with local maldharis also suggest that during earlier time, for a group of 4-5 villages 

that have traditional grazing rights in and around Tal village, a ‘Panch’ used to monitor 

condition of grazing resources (based on moisture in ground, vegetation growth etc.) and then 

‘Panch’ used to pronounce grazing rules for the entire year (i.e. time of opening of grazing 

areas, type and number of livestock allowed, rotation of grazing areas etc.). Over the years, 

things had been changed and thus most of the young maldharis strongly believe that 

management of grazing land patches (chariyan vistars) with user rights to single village is easy. 

However, the patches, with grazing rights of from more than one village, are difficult to manage 

and actually need some new and effective institutional arrangement.   

 

It is important to mention here that out of 42 chariyan vistars comprising forest lands, 22 have 

more than 100 ha area of forest lands.  Furthermore, 13 of these chariyan vistars have grazing 

potential score of seven and above. For management point of view these chariyan vistars 

assumes greater significance. A list of these chariyan vistars is presented in Table 14. 

 

Table 13: Frequency (no.) of chariyan vistars vis-à-vis no. of dependent villages 

  

Single 

Village 

Two 

Village 

Three 

Villages 

Four or Five 

Villages 

Six or Seven 

Villages 

Unknown 

Status 

Total 

Aral 4 1 4 1 0 0 10 

Bhimsar 1 4 3 0 3 1 12 

Bibbar 10 0 1 9 3 1 24 

Dador 4 8 2 0 1 1 16 

Fulay 7 7 13 11 0 0 38 

Kharadiya 1 2 4 0 1 0 8 

Nirona 6 3 0 0 0 0 9 

Total 33 25 27 21 8 3 117 
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 Table 14: Chariyan vistars of high grazing potential with substantial area under Forest Land  

Sub-

cluster 

Chariyan  

Vistar 

Grazing 

Potential Score 

Total Area 

(Ha.) 

Forest Land 

(Ha.) 

% of Total 

area 

Bhimsar Karo Chhapar 10.00 925.37 417.39 45.1 

Bibbar Pannabhitt 8.00 235.70 235.70 100.0 

Bibbar Tribheto Area 10.00 968.42 280.52 29.0 

Dador Dinodhar 9.00 624.87 568.00 90.9 

Dador Madpai 9.00 509.29 188.14 36.9 

Dador Ratikapar Siugari 8.00 261.18 261.18 100.0 

Dador Shiyada Mora 8.00 155.33 139.56 89.8 

Dador Thanso 9.00 253.78 252.15 99.4 

Dador Tubkaivaro 10.00 108.74 108.74 100.0 

Dador Vastavaro 7.00 371.92 207.60 55.8 

Kharadiya Jindraivaro Dhrago 9.00 458.73 250.95 54.7 

Nirona Hado Vyaro 8.00 700.35 501.83 71.7 

Nirona Miyavari Sim 8.00 697.57 268.74 38.5 

4.5 Criteria for Assessing Grazing Land Suitability 

Often in grazing lands, like other land uses, there are factors that limit the suitability of the land 

and prevent the land use from achieving its maximum potential. In reality, however, grazing 

lands are found in range of conditions, lying in a continuous scale. Animal herders or maldharis 

utilize these different categories of lands in different seasons and for different herd types and 

size. Maldharis had a very good understanding of this ground reality and thus hardly reject any 

piece of land as un-suitable grazing lands. This seems to have paramount effect when maldharis 

gave suitability scores for different chariyan vistars. Assigning a score of seven or more to 87 

out of total 117 chariyan vistars, further emphasize this point. 

It was confirmed during the interactions with maldharis that they gave score to chariyan vistars 

based on different sets of criteria, which varies from one maldhari to another. Thus, in all 

probability two chariyan vistars which got similar scores may be done so by different group of 

maldharis using different sets of criteria. Nevertheless, it also suggest that, irrespective to the 

criteria used in scoring the grazing lands, ultimately at least for one group of maldharis, the said 

chariyan vistar had higher suitability. Therefore, to gain better understanding of maldhari’s 

perspective on grazing land assessment, it is important to enlarge the list of criteria maldharis 

use while defining the grazing land suitability.  

During this study, serious efforts has been made to list important criteria of grazing land 

suitability through village and field interactions with maldharis of varied background 

(representing different herd types, cultural backgrounds and geographically separated sub-

clusters). Some of the important criteria for grazing land suitability emerged through such 

interactions are presented in Table 15. 
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Table 15: Important Criteria of Grazing Land Suitability in Powerpatti Landscape 

Criteria Description 

Soil Type Clayey/Silty soils are better for growth of nutritive grass and herbs. Also, 

while grazing, the plants are rooted firmly on such soils and are not 

completely removed 

Soil Diversity Mix of sweet and saline soils is excellent e.g. Kantha vistars (i.e. 

transitional flat area between Banni and main land) are considered very 

good for growth of different varieties of grasses and other grazing 

resources 

No. of water bodies It is always better to have more number of water bodies dispersed within 

approachable distance 

Distance of water bodies In normal condition, it is better to have water bodies within 2 km for 

cattle/Buffalo, 3 km for sheep/goats in normal condition. But in summer, 

maldharis move up to 5-6 km from the village with non-productive 

livestock and only productive (milking) livestock graze in nearby areas 

and returned back to village for milking purpose) 

Periodicity of water Water bodies retaining water for more than 6 months are considered 

better 

Water depth Deep for cattle/buffalo and shallow for sheep and goats. Deeper water 

maintains the temperature. So in summer water temperature is not very 

hot and in winter it is not very cold too. 

Quality of Drinking 

water  

Water with low salinity are considered better  

Grass/ Herb Cover Dense herbaceous cover is considered better for grazing 

Grass/ Herb Species 

Diversity 

More the diversity in grass/ herb species, better the grazing land. Mix of 

sweet and saline grasses is better Also, local varieties are considered 

better. If livestock feed only on saline grasses they need more water and 

if livestock feed only on sweeter grasses it is not good for LS health  as 

they are low in nutritional content 

Grass/ Herb Height    Short grasses are preferred for grazing. Tall grasses, however,  retain soil 

moisture for longer period and thus used by insects like mosquito, flies, 

ticks etc. 

Prosopis juliflora cover Contrary to the current belief, Scattered cover of Prosopis juliflora is 

considered good in winter to protect the livestock from cold winds. 

Similarly, in summer it is considered good to provide shades against the 

sun-heat. Better to concentrate in one part of the grazing land leaving 

other area open for grass growth. 

Shrub/ Tree Cover  Provide shelter from hot and cold winds especially on the flatter areas.  

Peelu and Desi baval are good for shelter.  

Shrub / Cover Species 

Diversity 

 More the diversity in trees and shrub species, better for grazing land 

especially for goats and camels. ‘Goats/sheep need 32 varieties of plants’.  

Local varieties are always better. In drought period larger animals also 

feed on these plants  

Topography Flatter and undulating areas are considered good for large livestock while 

small ruminants preferred hilly and undulating areas. Buffaloes avoid 

climbing hilly areas. Hilly areas (Dungran vistars) are, however, avoided 

for night time grazing. During monsoon livestock prefer hilly areas to 

avoid problem of water logging and insects in low-lying areas. Hilly areas 

are also preferred for good wind conditions. 
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Wind Grazing lands with good wind blow is considered good for grazing 

livestock. Thus hilly and open areas are preferred. 

Distance from the 

village 

During monsoon season maldhari prefer grazing areas that are farthest 

from the village and with the progress of season they use grazing areas 

that are near to village- a strategy to counter mainly the limited water 

availability during the summer. Also, milking animals need to bring back 

to village at least once in a cycle of 24 hours. 

Water logging Except for buffalos, who like to sit and rest in the water, other livestock 

do not like water logging conditions on their movement route. Water 

logged areas are also avoided by livestock due to problems of mosquito 

and insect bites. 

Type of  neighbouring 

landuse  

 

While in most part of the cluster, maldharis practice night time grazing, 

so the grazing lands with surrounding agriculture area, especially that 

under cultivation, is not considered good for free grazing because 

livestock can damage the crop which can lead to serious conflicts. 

However, after crop harvesting there is no such constraints. Forest 

Department levies some monetary fine if they caught grazing livestock 

within Forest Lands. Thus, maldharis don’t like to take their livestock 

close to the Forest Lands. However, since there are not well marked 

boundaries for forest lands, maldharis on many occasions enter forest 

lands for grazing. Interestingly, maldharis are confident of escaping this 

by offering small monetary bribe to concerned forest watchman. 

Quality of nearby  

grazing lands  

A nearby better quality grazing land is preferred over relatively lesser 

quality grazing land 

Movement Surface Livestock prefer hard soil surface, loose soily surface are causing 

problems for movement. Sandy loam (Dhado) soil is good. Cattle and 

buffaloes avoid bouldry, rocky and stony areas. In relative terms, sheep 

and goats do not have any such major problem for their movement. 

Movement Route Public land preferred- forest lands and agriculture fields pose hindrance; 

also hilly tracts pose hindrance for movement;  

Total Extent i.e. size of 

grazing land. 

Always good to have large grazing lands (Khullo Seemado) as they can 

accommodate large number of livestock without much care of 

neighbouring landuse e.g. agriculture fields. Also provide varied grazing 

resources. 

Number of grazing 

patches 

More number of spatially separated grazing patches is considered better. 

Livestock not prefer to graze in the same patches on continuous days.  

Shape of Grazing lands Saucer shaped grazing lands are considered good. Circular or rectangular 

shape are also considered good 

Road network Good to have dirt roads / cattle paths. Only during monsoon Livestock 

preferred pucca roads for movement. Otherwise, preferred kuchha roads. 

Good road network, however, attract migratory maldharis which can put 

grazing pressure. 

Ownership Grazing land’s ownership with village is preferred followed by revenue 

wastelands and Forest lands. Lands with Private and Charitable trusts are 

less preferred, due to their differential treatment to different maldharis 

groups. The land ownership also had implications for the free movement 

Grazing Rights Chariyan vistars having traditional rights of more number of villages are 

not preferred. Grazing lands with exclusive village rights are preferred. 



 44 

Above list of criteria suggest that maldharis use many parameters to judge the suitability of 

grazing land, and importantly these criteria vary according to season and herd type. For 

example, while steep topography has a low suitability for cows and buffaloes, it does not have 

much effect for sheep and goat grazing. Similarly, distance to water has little meaning in 

monsoon grazing compared to one in summer. Actually, while all the above listed criteria are 

important for judging the suitability of grazing lands, it is essential to know the relative 

importance of these criteria. Essentially this helps us to identify top five or six criteria of grazing 

land suitability on which deeper understanding need to be developed for improving the 

characterization and mapping of grazing lands. 

4.6 Criteria Weights  

In the present context, a total 27 criteria were reported by maldharis. However, in subjective 

terms, many of these criteria are correlated with each others. Thus, in the context of this study, 

only 15 out of 27 criteria were selected for assessing their relative weights in determining 

suitability of grazing lands in Powerpatti landscape.  

To estimate the weight, a matrix was developed for pair wise comparisons of relative 

importance of different criteria. The rows and columns of the matrix were formed by 15 selected 

criteria. Then, a group of experienced maldharis were asked to give a score of importance for 

each pair-wise comparison.  In each cell the relative importance of row variable to its 

corresponding column variables were examined. Maldharis gave a score in each pair-wise 

comparison. For giving the score, maldharis were asked to give a score of 1.00 if they felt that 

the two criteria have equal importance. However, to give score for less important criteria, the 

score will be less than 1.00 and can go up to 0.10, a score to define extremely less important 

criteria. To give score for more important criteria, conversely, the maldharis were asked to give 

score higher than 1.00 and can maximum go up to 2.00, a score that defines extremely more 

important criteria. The scoring scheme is represented in Fig. 1 and Table 16.  

 

 

 

While defining the score of importance of different criteria, maldharis had considered cases of 

large ruminants (i.e. cattle and buffalo) and small ruminants (i.e. sheep and goats), separately.  

Thus, two sets of scores were given by maldharis for cattle and buffalo (Table 17) and sheep 

and goats (Table 18).  

Table 16: Scoring scheme for preparing weightage matrix 

Score Definition 

2.00 Relative to the column variable, the row variable is extremely more important 

1.00 Relative to the column variable, the row variable is equally important 

0.10 Relative to the column variable, the row variable is extremely less important 

1.00 

Extremely Less Important Equally Important Extremely More Important 

0.10 2.00 

Fig. 1: Scoring Scheme for weightage 
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Table  17: Matrix showing score of importance for different criteria for Cattle and Buffaloes 
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SDIV 1.00               
WDST 0.90 1.00              
WPER 1.25 1.30 1.00             
WQUL 1.75 1.60 1.90 1.00            
GCOV 1.50 1.00 0.60 0.50 1.00           
GDIV 0.80 1.70 1.00 0.30 1.40 1.00          
TDIV 0.75 0.80 0.50 0.40 0.60 0.50 1.00         
TOPO 0.60 1.20 0.50 0.30 0.40 0.50 1.25 1.00        
WIND 0.50 0.50 0.30 0.20 0.70 0.20 0.80 0.20 1.00       
VDST 0.50 0.40 1.00 0.40 0.50 0.20 1.00 0.50 1.35 1.00      
MSUR 1.50 1.20 0.75 0.80 1.00 1.25 1.50 1.25 1.70 1.30 1.00     
EXTN 0.40 0.80 0.80 0.50 0.70 0.30 1.30 1.25 1.80 1.50 0.80 1.00    
NPCH 0.50 1.50 1.00 0.80 1.20 1.50 1.60 1.10 1.90 1.70 1.00 1.45 1.00   
ROAD 0.50 0.80 0.50 0.80 1.10 0.25 1.40 1.00 1.70 0.80 0.60 1.00 0.30 1.00  
OWNS 1.00 1.20 0.50 0.60 0.90 0.50 1.20 1.20 1.50 1.40 0.80 2.00 1.00 1.00 1.00 
Name of Criteria: SDIV : Soil Type/Diversity;  WDST : Distance of water bodies;  WPER : Periodicity of water; 

WQUL : Quality of Drinking water;  GCOV:  Grass/ Herb Cover;  GDIV : Grass/ Herb Species Diversity;  TDIV 

: Tree/ Shrub Species Diversity;  TOPO : Topography;  WIND : Wind;  VDST : Distance from the village;  MSUR 

: Movement Surface; EXTN : Total Extent i.e. size of grazing land;  NPCH : Number of grazing patches; ROAD 

: Road network; OWNS : Ownership 

 

 
Table  18: Matrix showing score of importance for different  criteria for Sheep and Goats 
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SDIV 1.00               
WDST 0.90 1.00              
WPER 1.25 1.30 1.00             
WQUL 1.75 1.50 1.60 1.00            
GCOV 1.50 1.00 0.50 0.40 1.00           
GDIV 0.80 1.40 0.70 0.40 1.20 1.00          
TDIV 0.75 1.70 1.20 1.20 1.70 1.70 1.00         
TOPO 0.60 0.70 0.50 0.80 1.10 0.80 0.50 1.00        
WIND 0.50 0.40 0.40 0.20 0.40 0.20 0.30 0.20 1.00       
VDST 0.50 0.40 0.60 0.40 0.50 0.30 0.50 0.70 1.40 1.00      
MSUR 1.50 0.85 0.80 0.70 0.80 0.70 0.50 1.00 1.20 0.90 1.00     
EXTN 0.40 0.70 0.70 0.50 1.10 1.30 0.90 1.10 1.50 1.60 1.60 1.00    
NPCH 0.50 1.50 1.30 1.00 1.40 1.60 1.50 1.50 1.90 1.60 1.70 1.50 1.00   
ROAD 0.50 0.60 0.50 0.70 0.90 0.40 0.60 0.70 1.30 0.90 1.00 0.60 0.30 1.00  
OWNS 1.00 1.20 1.20 1.30 1.20 0.70 0.70 1.20 1.50 1.30 1.30 1.50 0.80 1.40 1.00 
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The filled matrix (e.g. Table 17 & 18) was used to estimate relative weights of all the 15 

selected criteria1. Actually, these pair wise comparisons are statistically analyzed to record 

numerical weights to each of the criteria. Importantly, the numerical weights of all the 15 

criteria sum to 1. The estimated weights to different criteria for suitability of grazing lands for 

different livestock species are presented in Table 19. 

Table  19: Estimated weight of different criteria for suitability of grazing lands  

# Criteria Cattle/Buffalo Sheep/Goat 
1 Soil Type/Diversity (SDIV) 0.0783 ( 5) 0.0821 ( 4) 

2 Distance of water bodies (WDST) 0.0602 ( 8) 0.0658 ( 8) 

3 Periodicity of water (WPER) 0.0846 ( 3) 0.0802 ( 5) 

4 Quality of Drinking water (WQUL) 0.1263 ( 1) 0.1026 ( 1) 

5 Grass/ Herb Cover (GCOV) 0.0689 ( 7) 0.0602 ( 9) 

6 Grass/ Herb Species Diversity (GDIV) 0.1028 ( 2) 0.0762 ( 6) 

7 Tree/ Shrub Species Diversity (TDIV) 0.0429 (13) 0.0902 ( 2) 

8 Topography (TOPO) 0.0562 (10) 0.0599 (10) 

9 Wind (WIND) 0.0300 (15) 0.0297 (15) 

10 Distance from the village (VDST) 0.0407 (14) 0.0402 (14) 

11 Movement Surface (MSUR) 0.0733 ( 6) 0.0530 (12) 

12 Total Extent i.e. size of grazing land (EXTN) 0.0488 (11) 0.0591 (11) 

13 Number of grazing patches (NPCH) 0.0792 ( 4) 0.0888 ( 3) 

14 Road network (ROAD) 0.0479 (12) 0.0417 (13) 

15 Ownership (OWNS) 0.0599 ( 9) 0.0705 ( 7) 

 Total 1.00 1.00 

Value in parenthesis indicates rank of the criteria, based on the weight. 

 

Accordingly, quality of drinking water was recorded as most important criteria for all the 

grazing livestock. Importantly, while ranks of three criteria i.e. tree/shrub species diversity 

(TDIV), Grass/Herb species Diversity (HDIV) and Movement Surface (MSUR) are 

significantly different between cattle/buffalo and sheep/goats. Maldharis reported that being 

predominantly browsers, the tree and shrub species diversity is an important criterion for sheep 

and goats. On the contrary, the grass and herb species diversity is an important criterion for 

cattle and buffaloes. Nature of surface on which livestock move has important bearings for 

heavy bodied cattle and buffaloes compared to smaller, light weight sheep and goats. Clearly, 

a soily surface with small size pebbles is considered good for smooth movement of 

cattle/buffaloes than those of stony or rocky surface. Other criteria, although had different 

weightages, recorded almost similar rankings for the two types of livestock. Overall, water 

quality, grass/herb diversity, number of patches of grazing lands, water periodicity and soil 

type/ diversity were considered more important in defining the suitability of grazing areas (Fig. 

2). On the contrary, the wind, road network and distance from the village were emerged as the 

lowly ranked criteria for both large and small ruminants.  

 
1 For estimating weights, we used WEIGHT module in Idrisi Software. The module estimates weights to each of 

the criteria following method developed by Saaty (1977). 
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Fig. 2: Relative Importance of Different Criteria for Different Livestock Types 
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5.0  Imagery Based Assessment 

 

 

5.1 Grazing Land Classification 

Grazing lands in Power Patti landscape vary according to vegetation, climate, soils, topography 

and grazing regimes. Thus, classification and mapping of different types of grazing lands in 

Powerpatti landscape was attempted using digital image processing of satellite imageries. For 

this, extensive ground control points were recorded using GPS. Information in about 60 such 

points was collected (Annexure-2). On the basis of (i) composition of dominant herbaceous 

species (ii) coverage of herbaceous (including grass) and woody species and (iii) soil/ surface 

characteristics, 14 different types of grazing lands were differentiated in the field (Table 20).  

Table 20: Grazing Land Types in Powerpatti Landscape 

 # Grazing Land Type Key Associated Species 

1 Poor to moderate herbaceous cover with sparse woody 

cover including scattered PJ, on undulating to hilly areas, 

on murrum surface 

Mainly Lamp 

2 Poor herbaceous cover with sparse woody cover including 

scattered PJ, on hilly to undulating areas on murrum 

surface 

Lamp, Vekar 

3 Moderate to Good herbaceous cover with moderately 

thick woody cover including scattered PJ, on undulating-

flat areas with soil cover 

Lamp, Vekar 

4 Good herbaceous cover with moderate to dense woody 

cover including scattered PJ, on undulating areas on 

rubble-rocky surface with sandy loam soil 

Lamp, Vekar, Gandheer 

5 Poor herbaceous cover with moderate woody cover 

including  scattered PJ, on flat to undulating areas with 

soily surface 

Lamp, Vekar, Gandheer, Javesi, 

Kuri 

6 Poor herbaceous cover with sparse to moderate woody 

cover including scattered PJ, on undulating area with 

rubble surface and murrum soil 

Lamp, Gandheer 

7 Moderate to Good herbaceous cover with poor woody 

cover including scattered PJ, on flatter areas with low 

saline soil  

Uen, Lano, Bajariyo, 

Siyadpunch, Kuri 

8* Moderate to Good herbaceous cover with scattered PJ, on 

flatter areas with saline soil  

Uen, Lano 

9 Moderate to Good herbaceous cover with  moderate to 

dense woody cover including scattered PJ, on hilly area 

with rocky surface 

Mixed grasses e.g. Dhraman, 

Gum, Puiyal, Vekar, Lamp, 

Khevai, Gandheer, Chichni 

10 Moderate to Good herbaceous cover with  moderate 

woody cover including scattered PJ, on flat to undulating 

areas with soily surface 

Mixed grasses e.g. Gandheer, 

Lamp, Mandhanu, Dharaman, 

Jinjvo, Vekar, Siyadpunch 
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11* Good herbaceous cover with moderate PJ cover, on flat 

fallow agriculture fields with sandy loam soils 

Mixed grasses e.g. Lamp, 

Dharaman, Jinjvo, Siyadpunch, 

Chichni, Gandheer    

12* Good herbaceous cover with sparse woody cover 

including scattered PJ, on flat water logged area 

Kal, Deer, Pan 

13* Poor herbaceous cover with dense PJ, on flat area with 

sandy loam soily surface 

Lamp, Gandheer, Chichni 

14* Poor Herbaceous cover, with Scattered PJ, on dry river 

bed with sandy soil 

Gam, Kanha, 

* indicate that although the type was identified in the field, in the satellite imagery they were not 

distinctly marked and thus not included in the image classification. 

It is important to understand that with the spatial and spectral resolutions of satellite imageries, 

it is not possible to delineate the grazing lands at the level of grass /herbaceous species. 

However, based on information collected at ground control points, association of plant species 

in each category of grazing land are determined, to a certain extent. Using this information, 

grazing land classification was attempted using standard tools of digital image processing. 

Importantly, out of 14 different types of grazing lands identified in the field, only nine types 

could be differentiated on satellite imageries (Map 7). In addition to nine categories of grazing 

lands, agriculture, water bodies and human settlements were also differentiated on the 

imageries.  

 

Analysis of above classified imagery indicates that the nine grazing land types are represented 

in different proportion within the landscape (Table 21). Accordingly, grazing land of Lamp, 
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Vekal and Gandheer on undulating area with rubble and rocky surface constitutes about 11.6% 

area of the landscape. Importantly, about 53.7% area of the landscape is covered by Lamp 

(Aristida Sp.) dominated grazing land. The saline grazing lands of Uen, Lano and Bajaro 

constitute about 8% of the landscape and mostly recorded along the fringe areas of Banni. 

Similarly, grazing lands with mixed grasses are recorded in about 8.5% area of the landscape 

and distributed throughout the landscape (Table 21). 

Table 21: Extent and proportion of different types of grazing lands in landscape 

# Grazing Land Type Code Area (in Ha) % 

1 Lamp on Undulating and Hilly Area L-UH 4405.67 8.9 

2 Lamp - Vekal on Undulating and Hilly Area LV-UH 4704.51 9.5 

3 Lamp - Vekal on Flat Area LV-Fl 4650.65 9.4 

4 Lamp-Vekal-Gandheer on undulating area with rubble/ 

rocky surface 

LVG-Rc 5767.21 11.6 

5 Lamp-Vekal-Gandheer on flatter areas with good soil  LVG-So 2196.52 4.4 

6 Lamp-Gandheer on undulating area with rubble/ 

murrum surface 

LG-Ru 4934.76 9.9 

7 Uen-Lano-Bajaro on flatter saline surface ULB-FlSl 3917.12 7.9 

8 Mixed Sweet grasses on hilly, rocky area Mx-HRc 3673.76 7.4 

9 Mixed Sweet grasses on flatter, soily area Mx-FlSo 546.57 1.1 

10 Water Bodies W 1084.67 2.2 

11 Agriculture fields Ag 13372.26 26.9 

12 Settlement area Sett. 377.28 0.8 

Total 49630.98 100.0 

Further, due to varying edaphic and topographical set-ups, grazing land types are represented 

differentially at sub-cluster level. Thus, while in Bhimsar sub-cluster, Lamp - Vekal on Flat 

Area (LV-Fl) is quite common, in Bibbar the Lamp - Vekal on undulating and hilly areas (LV-

UH) and  Lamp-Gandheer on undulating area with rubble/ murrum surface (LG-Ru) are 

predominant types (Table  22). Similarly, Lamp-Vekal-Gandheer on undulating area with 

rubble/ rocky surface is the dominant grazing land type in Nirona sub-cluster. Further to this, 

the representation of different grazing land types in each chariyan vistar was analysed and 

presented in Annexure 3. 

Table 22: Distribution of different grazing land types in each sub-clusters 

  % of Total Grazing Land Area 

Sub- 

cluster 

Total Area 

of Grazing 

Land (Ha) 

L- 

UH 

LV-

UH 

LV- 

Fl 

LVG- 

Rc 

LVG- 

So 

LG-

Ru 

ULB-

FlSl 

Mx-

HRc 

Mx-

FlSo 

Fulay 11485 20.3 13.3 4.8 11.6 6.1 13.1 22.2 7.5 1.1 

Aral 3028 11.3 11.2 8.6 13.2 8.6 22.3 4.5 18.5 1.8 

Bhimasar 2184 4.8 11.2 34.2 14.2 4.8 12.6 3.1 13.3 1.7 

Dador 2158 9.3 11.5 19.9 16.4 7.8 15.0 3.5 14.6 2.2 

Kharadiya 1708 10.4 11.5 17.4 17.6 9.2 12.1 6.5 13.4 2.0 

Bibbar 4547 9.5 26.6 16.6 8.2 5.9 21.2 3.5 6.6 1.9 

Nirona 2759 2.8 8.8 13.4 39.3 6.2 5.2 14.8 7.7 2.0 

Total 27868 13.2 14.4 12.2 14.9 6.6 14.7 12.6 9.9 1.6 
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5.2 Grazing land types and soil associations 

While a detailed soil map of the landscape is not available, the map prepared by Gujarat State 

Land Development Corporation (GSLDC) for Nakhatrana taluka was digitized and 

georeferenced and used for the present purpose. Accordingly, Powerpatti landscape comprise 

of 10 soil associations (Table 23). In terms of extent, Bibber-Nirona, Bhadli-Nirona and Kotda-

Roha are the three dominant soil associations in the landscape (Map  8). 

Table  23: Distribution of different soil associations in the landscape 

# Soil Association Code Area (Ha) % of Total 

1 Bhadli- Bhimasar Bhd-Bhr 2257.9 5.4 

2 Bhadli-Nirona Bhd-Nir 5373.9 12.8 

3 Bhimasar-Bhadli  Bhr-Bhd 2884.3 6.9 

4 Bibar-Nirona Bir-Nir 10185.5 24.2 

5 Bhimasar-Mathal Bhr-Mal 987.7 2.3 

6 Kotda-Roha Kot-Rha 5395.4 12.8 

7 Nirona-Bibar Nir-Bir 4038.1 9.6 

8 Roha-Valka Mota-Miscel. Rha-Vma-Misc 4626.5 11.0 

9 Valka Mota-Bhimasar Vma-Bhr 2265.5 5.4 

10 Valka Mota-Roha-Miscel. Vma-Rha-Misc 4088.3 9.7 

 TOTAL  42103.1 100.0 

 

Overlaying of grazing land type and soil maps revealed that grazing land types are distributed 

across all the soil associations, albeit in varying proportions. Nevertheless, distribution pattern 

of different grazing land types in the landscape recorded, to a certain extent, relationship with 

soil associations. Accordingly, while the grazing land types like LV-UH, LV-Fl and LG-Ru are 

maximally recorded in Rha-Vma-Misc. soil associations, the ULB-FlSl and Mx-HRc types are 
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mostly found in Bir-Nir soil associations (Table 24). Similarly, LVG-Rc, LVG-So and Mx-

FlSo types are associated predominantly with the soil type Kot-Rha. 

Table 24: Distribution of different grazing land types across soil associations in the landscape 

  % of  Total Area 

Grazing 

Land 

Type 

Total 

Area 

(Ha) 

Bhd-

Bhr 

Bhd-

Nir 

Bhr-

Bhd 

Bir-

Nir 

Bhr-

Mal 

Kot-

Rha 

Nir-

Bir 

Rha-

Vma-

Misc 

Vma-

Bhr 

Vma-

Rha-

Misc 

L-UH 3665.1 4.0 21.8 11.1 13.1 1.2 9.0 0.4 14.7 4.8 19.7 

LV-UH 3984.5 2.6 7.1 6.7 14.6 1.9 19.3 0.8 23.7 5.1 18.2 

LV-Fl 3393.8 4.8 5.6 4.8 15.2 3.9 21.6 0.7 29.9 7.2 6.3 

LVG-Rc 4142.2 4.5 12.8 7.8 19.9 2.6 27.4 2.1 8.2 7.0 7.7 

LVG-So 1825.4 7.4 15.0 10.4 14.0 2.3 18.3 0.8 11.2 8.7 11.9 

LG-Ru 4094.9 7.2 10.8 8.3 8.8 2.6 14.8 0.8 22.5 9.0 15.4 

ULB-FlSl 3483.5 2.4 13.9 4.6 55.4 0.9 6.0 5.9 2.9 2.1 5.9 

Mx-HRc 2760.2 13.8 11.8 9.6 19.7 4.0 12.9 1.5 10.3 9.3 7.1 

Mx-FlSo 433.1 5.3 10.8 10.5 12.0 2.7 23.3 0.8 16.5 8.6 9.4 

5.3 Grazing land types and topography 

It is important to recognize that Powerpatti landscape is quite heterogeneous in terms of terrain 

characteristics. Thus, distribution pattern of different grazing land types varies in different 

topographical conditions. The contour map was used to prepare, first, a digital elevation model 

(DEM) for the landscape and subsequently, by using the DEM, prepared topography map of 

the landscape with three distinct categories of terrain viz. hilly, undulating and flat (Map 9). 

Clearly, entire northern part of the landscape that shares the boundary with Banni 

predominantly consists of flatter lands. While hilly and undulating lands constitute the central 

and southern parts of the landscape. On overall basis, out of total 42,322 ha area of defined 

landscape, the flat, undulating and hilly tracts respectively constitute about 47.4, 27.3 and 25.3 

percent of total area. 

Thus, to understand the distribution pattern of various grazing land type across the varying 

topographical conditions, grazing land type was cross tabulated with topography map of the 

landscape. As expected result indicates that majority of agriculture lands and settlement areas 

are distributed in the flatter terrain. However, different types of grazing lands were found 

distributed in varying proportions in the three topographical classes (Table 25). Thus, while 

LV-UH and LG-Ru types are predominantly found in the hilly tracts, the ULB-FlSl and Mx-

HRc types are mostly represented in the flatter surface. 
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Table 25: Area (in Ha) of grazing land types  across the terrain types in the landscape 

Grazing land Type Flat Undulating Hilly Total 

L-UH 723.7 1560.8 1385.4 3669.8 

LV-UH 591.3 1332.6 2079.8 4003.6 

LV-Fl 865.2 884.2 1656.7 3406.1 

LVG-Rc 1389.6 1391.3 1374.8 4155.8 

LVG-So 517.5 752.0 557.7 1827.2 

LG-Ru 755.0 1427.2 1914.7 4096.8 

ULB-FlSl 2310.5 851.6 342.9 3505.0 

Mx-HRc 1174.5 990.6 599.0 2764.1 

Mx-FlSo 104.2 166.3 163.0 433.5 

W 317.5 267.1 124.3 708.8 

Ag 11034.0 1840.7 499.6 13374.3 

Sett. 286.7 73.3 17.3 377.3 

Total 20069.6 11537.7 10715.1 42322.4 
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6.0  Conservation Significance  

 

Landscape has very high conservation significance as it supports a very rich and unique species 

diversity of flora and fauna and also some of the excellent habitats for these species. Since most 

of these biodiversity rich areas are in open access land and water; and having areas overlapping 

with grazing lands or grazing practices, their conservation assumes greater significance. 

The entire tract support vast extent of thorn forests of Acacia nilotica (Deshi Baval) & Acacia 

senegal (Kher/ Gorad) and scrubs of Euphorbia caducifolia (Thor). The landscape also supports 

few patches of Acacia leucophloea (Harmo baval).  

Dhinodhar hill of Than village support one of the most diverse forest area in the Kachchh. Many 

endangered floral and faunal species are reported from this. One of the last remaining 

population of leopard is habited this hilly tract. In addition to above, the entire landscape 

provides suitable habitats for two of the endangered species- the wolf and caracal2. 

The area is also very rich in avifaunal resources. Chhari Dhandh, one of the rich wetlands in 

terms of waterfowl number and species diversity are sharing the boundary with this landscape. 

As a matter of fact, this wetland receives large amount of freshwater from the uplands of 

Powerpatti region, especially from the Dhinodhar and adjoining hilly tracts. 

During the winter, large number of cranes also visits this area. The area is one of the last 

remaining habitats for White Naped Tit, a globally threatened bird species. Similarly, the area 

provides wintering grounds for another bird species the Red Tailed Wheatear. The landscape is 

also very rich in raptor population. Dhinodhar hill provide nesting sites of vultures. Also the 

area provide breeding site to one of the rare raptors – the Bonelli’s Eagle.  

While, the area is rich in wild diversity, the domesticated diversity is also very rich, owe to the 

domination of rainfed farming and low input animal husbandry practices.  

In the above context, as part of this study an attempt has also been made to map important 

conservation areas. Based on field experience of Dr. Jugal Kishor Tewari, a quick inventory of 

key faunal species has been made. Also some of the important locations for biodiversity 

conservation purpose were identified and mapped (Table 26, Map 10).  

 

 

 

 

 
2 The information related with wild diversity was contributed by Mr. Jugal Kishor Tewari. 
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Table 26: Important Biodiversity Conservation Sites in the Landscape 

Name of Site 
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S
p
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 H
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a
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Vazira Wandh Y Y Y    Y    Y 

Azuria Dam (between Fulay & 

Motichur 

      Y     

Chhari & Baghadio Dandh  Y Y Y  Y Y    Y 

Bhimana Pond   Y    Y   Y  

Ureda dam (Near Vedhar-Nirona)   Y    Y     

Luna-Birkur-Hajipir         Y   

Fulay-Tal  Y      Y    

Jaloo         Y    

Than Y Y   Y     Y Y 

Jatavira Rakhal Y         Y  

Pakhi bhit  Y   Y      Y 

Bhukhi dam Y Y Y         

Tal-Jaloo           Y 

Puar Bhit (Nr. Kiro)           Y 

Ureda Rakhal Y           

Vazira Dam Y           
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7.0 Conclusions 
 

 

 

This exercise, to a larger extent, achieves the objective of identifying, mapping and 

characterizing the grazing lands of Powerpatti Landscape.  Through this exercise attempt has 

been made to develop a methodological framework where the tools like participatory resource 

inventories as well as GIS and Remote Sensing were used in tandem with each others. These 

effectively identify and describe grazing lands at various levels viz. Chariyan vistars, village, 

sub-cluster and landscape. Despite facing limitations of not having clear physical boundaries 

and thus a bit subjective in approach, the delineation of Chariyan vistars by maldharis 

effectively identified and mapped the smallest units of grazing land in the landscape. The best 

part of this exercise was that while on one side maldharis themselves define the bio-physical as 

well as socio-cultural features of each of the Chariyan vistar, the application of GIS and Remote 

Sensing tools actually helped in identifying the distribution pattern as well as relative extent of 

different types of grazing lands at the level of Chariyan vistars and sub-clusters. In a sense this 

study ascribe that by integrating two source of information more useful and meaningful 

assessment of grazing land can be ensured. Importantly, by using both ‘science’ led and ‘local 

community’ led assessments this exercise describes grazing lands of Powerpatti landscape in a 

much detail manner.  

 

The results of this study can effectively be used in designing management systems for 

prioritized Chariyan vistars. The study provide detailed break-up of Chariyan vistars in terms 

of diversity in grazing lands, topography, land ownership especially of Forest Dept., water 

availability etc.. With these it is possible to prioritize Chariyan vistars quite objectively for 

management purpose.  Although, at the beginning of this exercise major thrust was also given 

to understand conservation elements of the grazing lands of the landscape but due to certain 

constraints it was addressed in a very limited manner.  Nevertheless, identification and mapping 

of many of the biodiversity hotspots at a courser level provide enough opportunities to integrate 

it for prioritization purpose.  

 

During this exercise maldharis gave score (between 1 and 10) to each Chariyan vistar to define 

their grazing potential. It was revealed, however, that they used different criteria to rank the 

quality of grazing lands. This study specifically tried to list all those criteria and later through 

a participatory manner, assessed the relative weightage for each of the criteria. Although it 

needs further refinement through participation of more number of maldharis, the result of the 

present exercise can be used in selecting key criteria for grazing land assessment.  

 

On an overall basis, while this study recorded some deeper understanding about the grazing 

lands of Powerpatti landscape, there are ample scope for improving the approach and methods. 

Better differentiation of grazing lands using satellite imagery; detailed field assessment of 

biodiversity elements of different Chariyan vistars; and, mapping of livestock grazing routes in 

different seasons to relate it with the grazing land quality, are the few important area to fill 

knowledge gaps.  

 



 58 

References 
 

Allsopp, N., Laurent, C., Debeaudoin, M.C. and Samuels, M.I. 2007. Environmental perceptions and 

practices of livestock keepers on the Namaqualand Commons challenge conventional rangeland 

management. J. Arid Environ. 70: 740-754. 

Biswas, M.R. 1994. Agriculture and environment: a review, 1972-1992. Ambio 23: 192-197. 

Costanza, R., d’Arge, R., de Groot, R., Farberk, S., Grasso, M., Hannon, B., Limburg, K., Naeem, S., 

O’Neill, R.V., Paruelo, J., Raskin, R.G., Suttonkk, P. and van den Belt, M. 1997.  The value of the 

world’s ecosystem services and natural capital. Nature, 387: 253-259 

Dixit, A.M. 2006. Prospecting the Sustainable Livestock based Economic System in a Cluster of 

Villages in Powerpatti Landscape of Kachchh. Sahjeevan 

Dregne, H.E. 1997. Land Degradation Control in the Drylands: Establishing Priorities. In: H.N. Barakat 

& A.K.Hegazy (eds.) Reviews in Ecology: Desert Conservation and Development, Metropole, 

Cairo. 

Fynn, R.W.S. and O’Connor, T.G. 2000. Effect of stocking rate and rainfall on rangeland dynamics and 

cattle performance in a semi-arid savanna, South Africa. J. App. Ecol. 37: 491-507. 

Geevan, C.P., Dixit, A.M. and Silori, C.S. 2002. Ecological-Economic Analysis of Grassland Systems: 

Resource Dynamics and Management Challenges. Kachchh District (Gujarat) 

GUIDE 1998. Restoration of Banni grasslands  

Le, K. 1994. Influence of livestock grazing on grasshopper (Orthoptera: Acrididae) diversity in the inner 

Mongolian steppes. Chinese Biodiversity 2: 9-17. 

NFAP. 1999. National Forestry Action Programme. Govt. of India.  

Rahmani, A.R. 1992. Threatened fauna of the Indian grasslands. In: Tropical Ecosystems: Ecology and 

Management. K.P. Singh and J.S. Singh (ed.), pp. 143-150. Wiley Eastern Limited, New Delhi.  

Rahmani, A.R. 1997. A Study on the Ecology of Grasslands of the Indian Plains with Particular 

Reference to their Endangered Fauna. Final Report, Bombay Natural History Society, Mumbai. pp. 

549. 

SAC. 2001. Grassland Mapping in Gujarat Using Remote Sensing and GIS Techniques. Space 

Application Centre, Ahmedabad. 

Singh, P. and Misri, B. 1993. Rangeland resources: utilization and management in India. Paper presented 

at International Symposium on Grassland Resources held at Huehot, Inner Mangolia, China, August 

16-20 

Skarpe, C. 1991. Impact of grazing in savanna ecosystems. Ambio 20: 351-356. 

 

 

 

 

 



 59 

Annexure- 1:  List of plant species 

 
Grass/ Herbaceous Tree/ Shrubs 

Local Name Scientific Name Local Name Scientific Name 

Bajaro  Desi Baval Acacia nilotica 

Chichni Erogrostis sps Kher Acacia Senegal 

Dhraman Cenchrus ciliaris Khijdo Prosopis cineraria 

Gandheer  Peelu Salvadora oleoides 

Gum  Mithi jar Salvadora oleoides 

Javesi  Khari jar Salvadora persica 

Jinjvo  Bordi Zizyphus mauritiana 

Khevai Sporobolus helvolus Gugal Commiphora wightii 

Kurai  Thor Euphorbia nivulia 

Lamp Aristida sps Gangeti Grewia tenax 

Lano Sueda fruticosa Kundher Ceropegia bulbosa 

Mandhanu Eleusine indica Angariya Balanites aegyptiaca 

Puiyal Cymbopogon martinii Luska  

Siyadpunch  Veedho  

Uen  Kerad Capparis decidua 

Vekal Indigofera cordifolia Liyar Cordia gharaf 

Kal   Kadayo Sterculia urens 

Deer  Lav  

Pan    

Kanha    

Bhut    

Dennai Dicanthium annulatum   

Dhrabad Cynodon dactylon   

Fulro    

Mungriyal    

Chidiyo    

Sonval    
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Annexure  2 :   Details of Ground Control Points  

 
Latitude Longitude Terrain Surface Soil Type Salinity Woody 

Cover  

Dominant tree/ shrub 

Sps. 

Density 

of  PJ 

Grass 

Cover 

Dominant  Grass/ Herb 

Sps 

23.31.15.6 69.19.56.7 Flat Soily Silt Low Low GB Scattered High Bajariyo, Lanu, Uian, 

Shiyal putch 

23.30.53.3 69.19.42.7 Flat Soily Silt Low Low GB, Jar Scattered Medium Lanu, Uian, Shiyal puchh 

    Flat Soily Silt Nil Medium GB, Jar, Ber, Scattered High Dhraman, Jinjvo, 

Shiyalpuchh 

23.30.32.2 69.20.02.8 Undul Soily Silt Nil Medium Thor ,GB, Jar Scattered Medium Lamp, Vekar, Cjichni, 

Jinjvo (Murak) 

    Undul Rubble Black 

Cotton 

Nil Low Thor, Jar, Gangni, GB Scattered Low Lamp 

23.29.50.1 69.21.22.1 Undul Rubble Murram Nil Low Thor, Jar, Gangni, GB, 

Kher,ber 

Scattered Low Lamp, Vekar, Gandher, 

Javesi 

23.28.28.2 69.29.24.1 Flat Soily sandy Nil Low Bordi, GB Scattered High Lamp, Vekar 

23.28.42.4 69.28.38.4 Flat Soily sandy 

loam 

Nil Medium GB Medium High Vekar,Lamp 

23.29.25.6 69.26.53.1 Undul Rubble Murram Nil Low Thor ,GB, Gangni, bordi Scattered Low Vekar,Lamp 

23.29.39.7 69.23.42.8 Undul Rubble sandy 

loam 

Nil Medium GB, Kher, Jar, Gugal Scattered Low Lamp, Vekar, Gandher, 

Javesi 

23.29.22.7 69.22.27.9 Undul Rubble Murram Nil Low GB, Jar, Thor Scattered Low Lamp, Gandher 

23.29.08.6 69.22.12.4 Flat Rubble sandy 

loam 

Nil Medium GB, Thor Medium Low Lamp, Vekar, Gandher, 

Chichni, Mandhanu 

    Flat Rubble sandy 

loam 

Nil Medium GB, Thor Medium Low Lamp, Vekar, Gandher, 

Chichni, Mandhanu 

23.29.02.2 69.22.08.6 Undul Rubble Murram Nil High GB, High Medium Gandheer, Lamp, 

Mandhanu, Dharaman 

23.29.25.6 69.22.25.7 Flat Soily Silt Nil Medium GB, Bordi, Keydo Medium High Gandheer, Mandhanu, 

Beghro, Kal, Dharaman 

23.29.24.8 69.22.24.8 Flat Soily Silt Nil Low GB, Bordi Scattered High Dhraman, Jinjvo, Lamp, 

Footwal 

23.29.38.5 69.22.27.0 Undul Soily sandy 

loam 

Nil Medium Gb, Bordi, javesi Scattered Medium Vekar, Lamp, Dhraman, 

Gander,Chichni 

23.29.50.2 69.21.47.3 Undul Rubble sandy 

loam 

Nil Medium Khari, Mithi  jar, Ber, 

Kher, GB, Thor 

Scattered Medium Lamp, Vekar, Gandheer, 
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Latitude Longitude Terrain Surface Soil Type Salinity Woody 

Cover  

Dominant tree/ shrub 

Sps. 

Density 

of  PJ 

Grass 

Cover 

Dominant  Grass/ Herb 

Sps 

23.30.12.5 69.21.41.7 Undul Soily Loamy Nil High Kher, Thor, DB, Gangeti, 

GB 

Scattered High Lamp, Gandeer, Javesi 

23.30.13.1 69.21.45.6 Undul Rubble sandy 

loam 

Nil Medium Kher, Bordi, DB, 

Gangeti, GB 

Scattered High Lamp, Gadheer, 

23.27.01.2 69.35.08.9 Flat Soily Silt Low Medium GB, Jar Medium Medium Kuri, Lanu, Uain, Shiyal 

puchh 

23.25.55.5 69.30.23.5 Hilly Rocky loamy Nil Low Kher, Gangni, Luska, 

GB, Boo 

Scattered Medium Lamp, Vekar, Kuri, 

Dhraman, Gandher 

23.25.52.2 69.30.29.7 Flat Soily Silt Nil Low Thor, GB, Jar, Kher Scattered Low Lamp, Gandher, Javesi 

23.25.41.8 69.30.38.9 Flat Soily loamy Nil Low Thor ,GB, Bordi Scattered Medium Lamp, Gandher, Javesi 

23.26.32.4 69.29.16.6 Undul Boulder Murram Nil Low GB, Jar, Javesi Scattered medium Chidiyo, Uian, Gandher, 

Lamp, Kuri 

23.25.40.7 69.30.59.6 Undul Rubble Murram Nil Low GB, Thor, Jar, Bordi Scattered High Lamp,Vekar,Gandher 

23.25.40.2 69.30.46.1 Undul Rubble Murram Nil High GB, Thor, Jar, Bordi, 

Kher 

Medium High Lamp.Vekar, Javesi, 

Gandher 

23.26.45.2 69.29.00.6 Undul Rubble Murram Nil Low GB, Scattered Low Lamp 

23.26.34.9 69.28.38.6 Hilly Rocky Sandy Nil Medium Kher, Ber, Jar, Gangni, 

Thor, Liyar, Gugal 

Scattered Medium Lamp, Kuyal, Junthi, 

Gandher, Javesi 

23.26.09.2 69.28.03.3 Hilly Soily Sandy Nil High Kher, Gangni, Luska, 

liyar, keydo, kundher 

nil High Dhraman, Puyal, Lamp, 

Vekar, Bhurat, Junthi, 

faswal 

23.26.48.7 69.28.27.6 Undul Rubble Murram Nil Medium GB,Thor,Jar Scattered Medium Lamp 

23.26.56.0 69.28.23.6 Undul Rubble Black 

Cotton 

Nil Medium Kher, GB, Thor. Jar. 

Liyar 

Scattered High Lamp,Vekar 

23.28.31.0 69.15.29.1 Flat Soily Silt Nil Medium GB, Jar, Medium Medium Lamp, Gandher, Javesi 

    Flat Soily Silt Nil High Gb, Jar, High Low Lamp, Gandher, Kuri 

23.29.36.1 69.15.06.9 Flat Soily sandy 

loam 

Nil Low Gb, Jar, Khijdo,Thor Scattered Medium Kuri, Gandher, Veakr, 

Chichni 

23.29.38.6 69.15.07.1 Flat Soily sandy Low Low GB, Thor, Jar Scattered Medium Kuri, Bajariyo, Uain, 

Gandher, Lamp, Junthi 

23.30.09.8 69.15.05.3 Hilly Rocky sandy Nil Medium GB, Kher, Thor, Gugal 

,Jar 

Scattered Low Lamp, Vekar, Gandher 

23.31.23.3 69.14.46.7 Undul Rubble Murram Nil Medium Thor, Gangni, jar, Ber Scattered Low Lamp, Gandher 

23.31.41.2 69.14.41.3 Undul Soily Murram Nil Low Gb,Thor Scattered Low Lamp, Gandher 
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Latitude Longitude Terrain Surface Soil Type Salinity Woody 

Cover  

Dominant tree/ shrub 

Sps. 

Density 

of  PJ 

Grass 

Cover 

Dominant  Grass/ Herb 

Sps 

23.32.05.1 69.14.52.2 Undul Boulder Murram Nil Low Gb, Thor, Jar Scattered Low Lamp, Gandher, Javesi 

23.32.32.6 69.14.59.2 Hilly Rubble Murram Nil Low Gb, Thor, Jar Scattered Low Lamp 

23.34.16.6 69.14.43.6 Hilly Boulder Murram Nil Low GB,  Jar, Gugal, Luska, 

Gandheti 

Scattered Low Lamp, Vekar, Javesi 

23.35.15.0 69.14.34.5 Hilly Rubble Black 

Cotton 

Nil Low GB, Ber, Kher, Jar, 

Gangni, Gangeti, 

Scattered Low Lamp, Vekar 

23.35.14.0 69.14.38.1 Flat Soily Silt Nil Medium GB Medium Low Lamp, Gandher 

23.21.54.5 69.15.59.0 hilly Rubble Black 

cotton 

Nil Medium thor, DB , GB Medium medium Chichni, Denai, Lamp, 

Murak 

23.24.41.9 69.21.18.2 hilly Soily sandy 

loam 

Nil Medium Kher,DB, GB, Bordi scattered medium Lamp 

23.25.49.0 69.22.10.3 Flat  Soily Silt low Low GB scattered High Kal 

23.28.04.6 69.30.32.6 Flat  Soily sandy Nil High Ankdo, GB Scattered medium Dhraman, Javesi, Boo, 

Chichni 

23.28.24.9 69.21.39.5 hilly Boulder Murram Nil Low Jar, Thor,  Mithi, Jar, 

GB, Kher 

scattered low Lamp 

23.28.26.2 69.21.32.4 hilly Boulder Murram Nil high Kher, Liyar, Kundher, 

Thor 

scattered high Puayl, Vekar, Gum, 

Lamp, Khevai, Gandhir, 

Chichni 

23.29.27.7 69.22.46.6 Undul Soily Murram Nil Low GB, Thor, Jar scattered low Lamp 

23.30.54.0 69.19.44.1 Flat  Soily Sandy 

loam 

High Low GB Scattered medium Uen, Lanu, 

23.24.17.6 69.20.42.2 hilly Boulder Murram Nil Medium Kher, Thor, GB Scattered low Lamp 

23.25.44.6 69.21.58.9 hilly Rubble Murram Nil High GB, Thor, Liyar, Luska high medium Lamp, Kal 

23.28.34.5 69.21.48.3 hilly Rubble Murram Nil Low GB Scattered low Lamp 

23.28.54.3 69.22.10.0 Undul Rubble Murram Nil High GB, Thor, Jar Scattered low Lamp,Vekar  

23.24.25.8 69.20.46.1 Undul Soily Loamy Nil high Kher, Gb, Thor, Kundher Scattered medium Lamp, Vekar 

23.28.44.6 69.27.58.4 Undul Rubble sandy 

loam 

nil high Kundher, Boardi, GB Medium high Lamp, Vekar, Javesi, 

Chichni 

23.28.58.8 69.27.26.9 Flat  Soily sandy 

loam 

Nil high GB, Thor, Kundher Medium high Vekar, Chichni, Gandhir, 

Lamp 

PJ= Prosopis juliflora; GB= Ganda Baval, DB= Desi Baval,  
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Annexure  3 :  Chariyan Vistar wise area (Ha) of different grazing land types 

 
Sub-

cluster 

Name of Chariyan 

Vistar 

Total 

Area 

(Ha.) 

Shannon 

Diversity  

(H’)* 

L-UH LV-

UH 

LV-

Fl 

LVG-

Rc 

LVG-

So 

LG-Ru ULB-

FlSl 

Mx-

HRc 

Mx-

FlSo 

Aral Agriculture Area 250.7 1.50 7.0 10.5 7.6 17.9 8.2 14.9 9.7 15.5 2.4 

Aral Agriculture Area 413.1 1.05 5.0 0.7 7.2 17.8 8.3 4.8 8.5 27.1 0.9 

Aral Bagpat 240.8 1.90 53.8 62.7 6.0 10.1 12.4 58.0 12.9 10.2 2.7 

Aral Chanchvari Dhar 406.0 2.22 45.7 20.9 22.8 38.3 38.9 83.1 39.2 56.9 5.0 

Aral Gaduaari 41.5 1.84 1.5 5.7 2.9 16.4 5.5 3.3 1.3 3.5 1.5 

Aral Gaucher Aral Moti 580.5 1.90 99.8 83.2 27.7 53.1 52.5 200.2 10.9 36.6 11.5 

Aral Gaucher Gudvaro 280.9 2.06 15.4 18.2 33.6 63.7 21.8 41.4 6.5 64.0 7.1 

Aral Gaucher V 547.9 1.82 24.2 8.7 44.4 33.9 22.0 72.0 8.5 154.1 3.5 

Aral Hasiya Varo 573.1 2.21 51.4 61.5 43.8 92.3 63.0 89.2 29.0 71.0 10.7 

Aral Meghvar Area 683.1 2.02 31.9 52.2 65.8 53.2 24.1 91.2 10.9 129.3 7.6 

Bhimsar Demat Talav 181.2 1.85 7.8 4.7 15.9 25.1 10.1 10.2 6.5 24.3 2.1 

Bhimsar Dheba 49.3 1.95 3.0 2.9 8.1 9.9 3.1 8.7 0.8 11.2 1.5 

Bhimsar Hajipirvaro Moro 137.3 1.95 7.2 13.8 18.7 11.1 5.4 10.7 8.8 7.3 1.3 

Bhimsar Janibhitt Rakhal 76.5 1.95 5.9 8.6 18.4 11.2 4.3 13.0 0.5 13.0 1.5 

Bhimsar Jindraivaro Dhrago 138.2 2.22 20.4 19.0 14.2 15.8 11.2 19.5 7.7 11.8 3.0 

Bhimsar Karo Chhapar 925.4 2.00 39.2 67.8 228.0 105.6 36.2 146.4 8.0 190.3 17.4 

Bhimsar Kesariyavaro Chhapra 430.7 1.94 23.3 87.1 83.7 40.2 21.2 106.8 6.8 51.9 6.5 

Bhimsar Shiyad Mora 98.3 2.03 3.1 6.6 19.9 13.7 2.0 11.5 3.7 15.8 1.4 

Bhimsar Suriyaro 163.4 2.26 19.1 7.4 10.0 37.1 20.9 10.9 17.1 18.0 2.2 

Bhimsar Ujariyu 120.8 1.64 3.7 3.7 8.3 53.7 6.8 5.1 8.3 29.7 1.3 

Bhimsar V Rakhal 184.0 2.09 5.1 4.9 31.3 21.8 7.7 10.9 2.2 23.8 2.0 

Bhimsar Vasan Gaucher 26.9 1.94 1.9 2.9 7.4 3.1 1.3 5.5 0.4 3.5 0.9 

Bibbar Bafo 399.6 2.04 24.6 42.2 54.2 34.4 18.0 98.3 4.4 30.1 7.3 

Bibbar Bafo 41.5 1.83 1.3 1.2 6.4 3.0 1.4 6.3 0.3 4.9 1.0 
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Sub-

cluster 

Name of Chariyan 

Vistar 

Total 

Area 

(Ha.) 

Shannon 

Diversity  

(H’)* 

L-UH LV-

UH 

LV-

Fl 

LVG-

Rc 

LVG-

So 

LG-Ru ULB-

FlSl 

Mx-

HRc 

Mx-

FlSo 

Bibbar Bhagatviri 591.6 1.30 24.1 300.6 130.4 8.1 2.9 115.5 0.5 5.3 2.0 

Bibbar Bhansar 593.4 1.81 114.7 157.2 73.5 21.7 20.0 159.5 12.5 19.5 14.0 

Bibbar Chor Chhapar 237.4 2.12 31.1 38.6 27.3 36.9 32.8 26.1 15.0 18.0 4.8 

Bibbar Dhoravira 383.1 2.05 69.2 80.4 35.0 36.4 31.4 64.6 36.9 22.1 6.3 

Bibbar Dujokandho 156.8 1.93 38.4 36.1 18.4 6.8 6.0 32.0 6.7 2.9 2.0 

Bibbar Guduaari 699.7 2.14 121.2 136.1 63.4 68.1 45.0 114.6 34.6 32.2 13.6 

Bibbar Gugar Dhua & Bandhi  807.5 1.51 10.2 19.8 108.7 66.8 11.2 28.1 31.1 65.8 4.3 

Bibbar Gunjodhar 1203.0 1.22 21.2 110.2 98.0 32.5 10.4 73.1 10.8 23.9 5.4 

Bibbar Jabari Nadi 199.2 2.16 23.0 33.6 22.3 25.3 25.5 27.4 19.6 14.8 6.3 

Bibbar Karai Bhitt 179.6 2.33 17.4 24.8 21.1 17.6 15.2 19.4 14.1 14.5 4.2 

Bibbar Karaivari Dhar 213.9 2.10 15.7 24.3 21.5 29.0 14.1 17.2 8.9 16.6 2.3 

Bibbar Karo Kataro 234.3 1.14 0.5 115.3 50.0 2.6 0.2 64.2 0.1 0.5 0.9 

Bibbar Kundh Vari 375.8 2.23 61.5 51.4 39.8 44.6 37.5 41.1 32.3 28.8 10.6 

Bibbar Lucky 398.9 2.01 21.0 35.7 100.9 69.3 20.9 50.7 4.4 67.7 5.6 

Bibbar Monga Area 210.2 1.72 17.3 78.9 34.4 10.2 3.0 49.1 8.8 5.2 2.2 

Bibbar Nathuaari 51.6 1.96 8.7 17.0 6.3 3.4 1.9 5.4 5.1 1.1 1.5 

Bibbar Notak 201.0 2.19 9.2 8.5 17.3 18.0 8.6 17.5 1.8 18.2 3.0 

Bibbar Pabu Tibha 261.1 1.80 21.9 16.0 18.5 4.6 12.5 98.1 1.0 19.4 2.9 

Bibbar Pakha Bhitt 134.1 2.10 7.5 8.3 21.6 16.8 8.2 25.8 1.5 27.2 3.3 

Bibbar Pannabhitt 235.7 1.33 0.6 106.7 82.3 11.8 0.8 20.8 0.0 8.4 3.6 

Bibbar Samrai Dhrgo 112.8 2.15 14.6 12.1 18.9 15.4 13.4 12.5 9.9 12.0 3.9 

Bibbar Tribheto Area 968.4 2.03 101.9 235.9 90.6 59.6 55.5 233.6 16.3 53.9 19.1 

Dador Agriculture Area 484.0 1.74 78.5 128.6 28.3 17.5 17.7 168.3 2.2 7.2 8.3 

Dador Dhrgo 402.1 0.29 2.4 1.5 2.0 2.7 1.9 3.0 0.6 2.7 0.1 

Dador Dinodhar 624.9 1.33 5.4 72.5 383.5 64.8 8.0 37.3 4.4 37.2 4.5 
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Sub-

cluster 

Name of Chariyan 

Vistar 

Total 

Area 

(Ha.) 

Shannon 

Diversity  

(H’)* 

L-UH LV-

UH 

LV-

Fl 

LVG-

Rc 

LVG-

So 

LG-Ru ULB-

FlSl 

Mx-

HRc 

Mx-

FlSo 

Dador Gaucher 195.0 2.03 10.4 13.2 13.9 48.7 21.9 13.2 4.0 16.3 4.8 

Dador Kabramora 373.4 2.00 59.0 66.8 35.0 24.2 13.8 109.0 12.0 33.6 6.9 

Dador Kardai Vado 145.3 2.18 26.8 19.2 8.2 14.8 6.5 32.7 4.0 12.4 4.6 

Dador Khatala 76.9 2.16 12.8 7.9 4.8 13.9 7.4 11.7 3.4 8.6 1.5 

Dador Madpai 509.3 2.22 41.2 39.7 51.8 99.5 53.0 57.2 16.0 85.3 12.6 

Dador Musanvado 163.9 1.98 20.9 36.6 21.0 32.0 14.2 23.5 1.3 8.8 5.4 

Dador Panjdhua Gaucher 208.7 2.02 12.9 31.6 47.2 17.0 8.7 32.4 5.7 7.3 1.9 

Dador Ratikapar Siugari 261.2 2.10 50.2 31.7 17.0 31.6 21.3 47.9 2.2 42.0 5.1 

Dador Shiyada Mora 155.3 2.05 21.0 23.5 9.2 17.3 8.4 45.0 0.8 17.9 4.4 

Dador Sidhviri Jol 42.3 1.29 0.9 2.0 26.5 2.2 0.5 5.5 0.0 3.7 1.0 

Dador Thanso 253.8 1.56 1.4 10.6 103.9 31.5 2.5 20.0 0.2 73.5 6.7 

Dador Tubkaivaro 108.7 1.21 1.3 6.9 71.1 7.6 1.5 13.6 0.2 5.6 0.9 

Dador Vastavaro 371.9 1.88 26.8 93.0 73.0 33.1 24.9 92.6 1.4 15.6 7.0 

Fulay Aagavara 163.1 1.91 58.8 16.4 3.1 15.1 13.1 24.8 16.8 10.2 1.2 

Fulay Barevadi 75.5 1.78 32.9 4.2 0.5 4.8 8.2 1.6 11.2 0.6 0.2 

Fulay Bhandariyavari Pai 40.2 2.22 6.8 3.8 2.8 5.4 2.4 5.8 3.8 5.0 1.5 

Fulay Bhengaayu 155.1 2.06 30.3 10.7 3.2 25.8 27.4 13.8 23.8 13.1 1.4 

Fulay Borvadi - Piya 235.8 1.76 88.4 8.0 3.8 18.3 24.8 15.7 56.1 17.4 3.3 

Fulay Chhanodi 309.5 1.79 52.3 7.0 1.2 26.8 13.7 14.6 60.0 18.1 1.3 

Fulay Chhapar 335.7 1.41 46.9 188.7 1.3 32.7 23.2 25.2 14.8 0.2 3.1 

Fulay Chhnara Mukam 71.3 1.42 43.8 4.2 0.5 4.7 3.2 8.2 1.2 1.7 1.1 

Fulay Dhrgo 470.8 2.15 118.2 31.1 19.2 61.9 49.9 59.2 53.8 42.8 6.8 

Fulay Gamatgudi 211.0 1.85 56.8 29.9 3.5 18.3 15.6 62.6 6.2 13.1 3.4 

Fulay Hansura 166.5 1.52 32.5 8.7 1.9 17.3 12.6 3.4 83.7 5.6 0.6 

Fulay Hijviri 401.0 1.71 103.0 19.4 0.4 47.1 30.0 9.1 152.5 14.9 1.5 

Fulay Jandhudi Bhitt 81.8 1.99 18.1 6.9 3.4 12.5 9.6 8.7 18.0 3.4 0.6 
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Sub-

cluster 

Name of Chariyan 

Vistar 

Total 

Area 

(Ha.) 

Shannon 

Diversity  

(H’)* 

L-UH LV-

UH 

LV-

Fl 

LVG-

Rc 

LVG-

So 

LG-Ru ULB-

FlSl 

Mx-

HRc 

Mx-

FlSo 

Fulay Jat Chhapar 95.3 2.07 8.2 7.3 13.6 27.1 7.3 7.1 6.4 13.0 0.8 

Fulay Junu Dhandhu 97.7 1.70 38.1 3.7 0.8 10.6 8.9 4.2 19.3 4.4 0.4 

Fulay Kana Tara 56.3 1.60 13.2 6.1 0.7 3.0 4.0 25.4 1.2 1.6 1.1 

Fulay Kandheli 1 296.3 1.50 113.5 52.6 4.5 9.3 13.3 92.9 3.2 4.2 2.9 

Fulay Kandheli 2 152.9 2.10 32.2 31.3 4.6 16.8 15.5 25.1 10.7 5.3 2.4 

Fulay Kandheli 3 275.6 1.15 176.8 21.4 1.7 4.1 8.7 54.3 3.5 3.0 2.2 

Fulay Kari Bhitt 443.6 1.98 42.1 22.3 87.3 66.9 17.3 81.1 15.4 99.6 7.2 

Fulay Kari Bhitt Ekalyo 230.4 1.90 66.2 9.1 11.0 31.0 18.0 11.4 56.0 24.4 3.1 

Fulay Karo Chhapar 164.2 1.23 12.3 108.6 1.0 10.2 2.8 2.6 16.8 0.0 0.6 

Fulay Karyavaro Kandho 409.3 1.36 6.5 9.6 74.1 18.6 6.6 14.3 10.2 13.8 1.6 

Fulay Khari 83.3 1.40 22.2 11.5 0.2 3.8 2.8 2.3 39.7 0.1 0.5 

Fulay Khari 158.9 0.44 10.8 1.1 0.1 1.5 1.5 0.6 143.1 0.3 0.0 

Fulay Khari Tarai 308.5 2.19 25.1 29.7 40.7 46.3 17.4 26.8 23.7 26.8 5.4 

Fulay Kiro Dungar 66.6 1.08 1.8 45.1 7.5 9.0 0.3 0.8 1.9 0.0 0.2 

Fulay Masjid Padhro 300.0 1.64 147.9 26.7 3.5 16.9 20.1 51.5 12.5 14.5 1.8 

Fulay Narasari Padhro 115.9 1.48 27.0 58.9 0.4 7.8 8.3 6.8 2.1 0.5 0.7 

Fulay Pal Chhari 268.0 1.31 70.8 45.5 1.1 4.0 5.3 131.7 7.3 1.2 1.4 

Fulay Pandhariyo Bhitt 117.1 2.25 15.2 20.0 6.3 9.7 8.0 19.9 3.5 13.6 2.0 

Fulay Ravro 336.4 2.26 60.8 28.8 22.4 37.0 36.4 57.1 22.6 36.3 7.2 

Fulay Saiyad Mora 185.2 1.87 13.2 4.0 6.3 50.6 14.0 8.4 15.5 59.8 1.7 

Fulay Sakriyu 242.8 2.11 50.9 26.0 20.2 24.4 14.8 58.0 12.9 20.3 6.1 

Fulay Sanaya 94.3 1.35 53.0 5.0 0.2 4.8 3.0 1.5 21.6 0.4 0.2 

Fulay Tamakiya 117.3 1.68 29.0 24.4 1.1 6.1 4.6 40.2 8.7 1.9 1.0 

Fulay Titrai Tarai 133.8 1.96 34.6 11.1 5.7 12.4 6.5 38.5 6.2 11.2 1.9 

Fulay Vandinik 177.2 1.71 79.5 8.1 2.7 26.9 23.0 15.6 8.6 9.7 2.9 

Kharadiya Balaiyu 158.3 2.17 16.9 18.0 10.2 31.6 15.6 13.1 15.1 6.9 1.8 
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Sub-

cluster 

Name of Chariyan 

Vistar 

Total 

Area 

(Ha.) 

Shannon 

Diversity  

(H’)* 

L-UH LV-

UH 

LV-

Fl 

LVG-

Rc 

LVG-

So 

LG-Ru ULB-

FlSl 

Mx-

HRc 

Mx-

FlSo 

Kharadiya Jindraivaro Dhrago 458.7 2.18 68.1 52.2 37.4 80.3 63.9 54.9 40.3 40.7 12.1 

Kharadiya Kundh 180.6 1.73 11.0 7.3 7.6 7.6 7.6 10.3 3.7 13.2 1.3 

Kharadiya Mora 179.4 1.94 3.4 13.6 59.4 34.5 4.9 8.6 4.5 27.8 2.4 

Kharadiya Sadara 147.4 1.99 10.4 6.0 18.5 13.3 9.0 14.9 2.6 19.4 2.2 

Kharadiya Samtvadi 18.3 1.32 0.1 0.9 3.5 2.8 0.1 0.1 0.2 0.3 0.1 

Kharadiya Satava 118.2 2.16 11.9 4.2 10.2 10.7 12.1 19.6 3.6 22.5 1.9 

Kharadiya Trayara 68.9 2.04 3.8 12.3 13.5 7.3 1.8 11.9 8.4 1.5 0.4 

Nirona Dhrgo 181.9 1.20 0.3 3.1 7.8 121.6 12.0 2.2 10.3 21.3 3.3 

Nirona Gantivari Paddhar 71.9 1.39 0.5 3.4 2.7 44.1 6.3 1.3 8.3 3.6 0.8 

Nirona Hado Vyaro 700.4 1.16 1.4 6.2 201.2 376.9 9.2 3.2 6.7 92.5 2.9 

Nirona Jura Hill 1487.4 1.57 29.7 48.3 365.9 670.4 73.1 29.8 66.8 186.9 15.3 

Nirona Miyavari Sim 697.6 1.84 11.0 72.7 179.2 208.5 35.7 64.5 2.4 83.3 36.6 

Nirona Mundhvai 530.0 1.61 18.5 45.1 48.0 280.4 62.0 14.2 31.8 17.4 10.4 

Nirona Murar 66.7 1.64 0.4 6.3 10.6 33.7 2.4 1.5 2.4 4.4 2.6 

Nirona Nirona Rakhal 171.9 1.89 4.5 4.8 42.2 21.6 5.5 5.9 17.1 16.1 2.1 

Nirona Sar 253.2 1.68 2.3 12.8 16.1 133.4 17.9 7.3 11.2 20.0 4.7 

* Estimate of Shannon Diversity use proportion  of different types of grazing lands and other non-grazing land categories viz. agriculture, water and 

human settlements 

 

 


