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Geographers and other students of land use and land cover have been hard
presed in recent years to make sense of the rapid changes in the landscapes arounc
them. Although analysts continue to observe welbwn and generalized patterns of
landcover change, many global trends, such as desertification and deforestation, are
increasigly under scrutiny and reevaluation. Where arid lands should collapse from
overgrazing, they recover over long cycles of change (Behnke and Sct688%

Where deforestation should come from pernicious cutting, forests expand with
population (Fairhead a@nlLeach 1996). Where population change should result in
disintensification of agriculture, it sometimes leads to the reverse (Wiegers et al.
1999). Owi n g t o nt he | ar gise/landcaver} dyhamiasn across {
physical and sropatiera remasneetugive (Tgrser ai, 999, &2

This is especially so in the case of landscapes impacted by modernity [see below for an
explanation of fAmodernityo].

[..]

The research described in this article evaluates these questions, using a case
study from semiarid India, where state management efforts have transformed
traditional landuse practices over a comparatively short period. The work follows the
emergent tradition of Lantdse Cover/Change (LUCC) analysis in geography, with its
concern forglobal landcover change trends (Meyer and Turner, 1994; Turner and
Meyer, 1991; Turner et al., 1993, 1995) and that of political ecology, with its-cross

! Reprinted with permission from WileBlackwell Publishing and Paul Robbins.
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scale chains of explanation of environmental change (Blaikie, 1985; Blaikie and
Brookfield, 1987; Turer, 1999). The research uses satellite image data, analyzed in
pairwise comparison, along with historical data, household production information,
and the discourse of planners and state experts, to examine change in the Godwat
region of Rajasthan. Survegnthe landscapes that emerge from the simultaneous
intensification, conservation, and preservation of the landscape, it evaluates the
environmental effects of modernist planning at the regional scale.

[...]

The study demonstrates that lazmer practicein the region has long
integrated nondomesticated forest and fallow land covers into agropastoral production.
These | andscapes, described as fAnatur al
from the social landscapes of production. Following thisclogtate planners have
attempted to manage and develop these landscapes through the enclosure of reserve
forest areas, the intensification of fallow lands, and the introduction of conservation
tree plots [...] D ebscpusebfeh etmh e s eh yebfrfi odr tasn
land-cover forms, which mix social and natural characteristics, have proliferated across
the landscape.

The Godwar Region

Godwar is the traditional name for a rich farming belt flanking the northern
face of the Aravalli Hills 6 India (Figures 1 and 2). Here the term refers to the
southernmost part of the Pali district of Rajasthan, [...] where relatively good rainfall,
high groundwater levels and reliable aboveground runoff combine to provide the basis
for intensive irrigated griculture. The hilly forest area is a semiarid tropical deciduous
forest, green yeamound despite extremely dry watsress periods dominated by
Anogeissus pendula association wittButea monospermand Ziziphus nummularia
(Jain, 1992). The lowland g@hs represent a scrubby grassland ecology dominated by
grasses, especiall@enchrus sppand Cynadon dactylanand drought tolerant trees,
including Prosopis cinerariaand Acacia nilotica Since precolonial times, the region
has been acknowledged as intpat even for distant areas in the drainage it forms.
Moreover, its advantageous position has made it the site of intensive development
efforts. These include lareggeale preservation forestry, which takes the form of the
closed Kumbhalgarah Wildlife Sametry, and statgponsored agricultural
intensification, which takes the form of medismale dam projects and subsidized
well construction. Godwar is, therefore, an excellent case example of the effects of
moderni zati on T und e rlgihgpoptiniziagsandparptioning e s s
T on arural landscape.
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Figure 1 The study area in southern Rajasthan, India
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Figure 2. The Godwar region on the northern face of
the Aravalli hills. The thick forest cover ends
abruptly on the plains, wherecapitalized
agropastoral production has long prevailed.

The Agricultural Economy

Though on the fringes of the saline
Luni River Basin, farmers in the area have
undertaken doubieand triplecropping their
land since the early nineteenth century [...]
Owing to landreform measures and
ongoing subdivisions amongst male heirs,
the majority of the land holdings in the Pali
district fall between onéalf hectare and
four hectares in size (Government of India,
1995a, 1998) [...] Cropping occurs not only
during he monsoon Kharif) season from
July to October but also during the dry,
irrigation-dependent r@bi) season between
November and February, when high inputs
of water and labor produce castop
surpluses [...]

Forest and Fallow Production

Even with a log history of castcrop production, agricultural ecology remains
firmly rooted in the forest and depends heavily on the ecological subsidies that
nondomesticated species provide for production. Forest fruits, medicinal bark, fodder
coppice, and grasses rwily supplement intensive production in the farm household
they enable it. Even in highly capitalized farm operations, with modern tractors and
commercial fertilizer inputs, forest product harvesting is essential. The main source of
fertilizer remains feest nutrients in the form of sheep and goat dung cycled through
daily grazing in the forested hills. Even households with access to clinics and markets
depend on the forest for some medicinal species, and forest species also provide the
main inputs into busehold construction (Robbins, 2000). Table 1 shows the
nondomesticated species regularly used by local households and reports the percentag
of 139 randomly sampled local respondents who describe them as important in
production. Of the twentgight [...] non-domesticated species [...] regularly used and
collected by more than 15 percent of respondents [...,] all but five are found in the
forest, and fourteen are found exclusively there. Of the fourteen most widely used tree
species, more than half are fmband harvested only in the forest.
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Table 1. Widely Utilized Nondomesticated Species

Percentage of

Species Local Name Fallow Forest Type* Respondents
Acacia nilotica Deshi Babul v T 89.21%
Azadivachta indica Neem v T 18.42%
Ziziphus nummularia Bordi v T 6547%
Prosopis juliflora Angrezi Babul v T 60.43%
Cynodon dactylon Dob 4 G 55.40%
Anogeissus pendula Dav v T 53.24%
Dactylotenium aegyptivom Manchio v v G 47.48%
Butea monosperma Palas v T 38.85%
Acacia senegal Khumbat v T 38.13%
Bawhinia racemosa Enro v T 34.53%
Dendrocalamus strictus Bhas v G 32.37%
Cenchrus spp. Dhaman v G 32.37%
Cryperus bulbosus Siyo v G 32.37%
Albizia lebbeck Saress v T 28.06%
Urochloa panicoides Kuri v G 20.62%
Tamarindus indica Imli v T 25.90%
Boswellia serrata Salar v T 25.90%
Commelina benghalensis Bokno v v G 24.46%
Trianthema portulacastrm Sato v v G 24.46%
Dicanthiwm annulatum Kald v v G 23.74%
Acacia catechu Khair v T 23.74%
Prosopis cineraria Khejri v v T 20.86%
Oryza sativa Sawa v v G 20.86%
Digitaria ciliaris Tarai v G 20.86%
Ficus religiosa Pipal v v T 18.71%
Avistida spp. Lamp v G 16.55%
Heliotopium rariflorum Karzino v v G 15.83%
Echinochloa frumentacea Bangti v G 15.11%

#*(G = a grass or herb species; T = a tree or shrub species.

In much the same way, long and sHaitow fields, overgrown by apparently
weedy grass and shrub species, are also crucial to sustained capital production in the
region. Frequent rotation of agricultural land hasstbrically left a significant
proportion of the land in fallow annually. Moreover, even when fields are under
cultivation, they often contain valuable wild shrub and grass species that bind soil,
provide inputs into pastoral production, and are harvekiedvood, fodder, and
medicine (Figure 3)Thus, forest and fallow (Figure 4) have historically beethat
center of a semicapitalized agroecology, and the landscape has been produced throug|
the blurring of lines between what is usually described in ®egtatural history as
Ainatural o and what i s commonly wundersto
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Figure 3. (a) Women harvesting fodder in fallow lands; these grasses, esp&giatigon dactyloand
Cenchrus sppare a key input into household production. (b) Herdérdwh | ar ge pock
the forest. Small stock depend heavily on forest browse and cycle nutrients back into agricultural
production through dung.

Figure 4. Forest and fallow in capitalized production
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