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Role of planning strategies in success/
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plantation
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Joint Forest Management (JFM) relies on low cost option
for regeneration of degraded forest patches. We review
here criterion-based assessment of these community
developed carbon sinks in four villages of Narmada
district, Gujarat. Forest villages were ranked based on
primary and secondary plant analysis, carbon seques
tration rate, forest per houschold, landless families
and gochar land available per Animal Cattle Units
(ACU). Weightage was given to each criterion and chang-
ing the weightage value resulted in the changes in rank
of the villages. This study highlighted the significance of
planning strategy in success or failure of any JFM acti-
vity in restoration of forest areas of these villages.

FOREST policies like Wild Life Act 1972, Forest Conserva-
tion Act 1980 and the Forest Policy 1988, have contributed
significantly in conserving forests and have triggered
several afforestation programmes'™. Joint Forest Manage-
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ment (JFM) is one such programme developed during the
implementation of these policies. It seeks to develop
partnership between local community institution and state
forest department for sustainable management of degraded
public forest lands on the basis of sharing forest manage-
ment responsibility and benefits of forest produce®. Thus
this programme which empowers tribal and rural community
relies on low cost options for regeneration of degraded
forest patches.

In India, Gujarat is one of the pioneering states to initiate
JFM. Narmada, a newly formed district of this state, is a
tribal heart inhabited by Tadvi, Vasava, Turi, Mruki, Varli,
ete. but the impoverished tribes have been lately outhumbered
by influx of settlers from different areas due to implemen-
tation of Narmada River Valley Project. This has resulted
in both population as well as developmental pressure on the
forest of these areas resulting into decline in forest cover.
The twin crisis of environment and development in this
critical habitat prompted the government to implement a
number of afforestation programmes like those of JFM in
this district.

Forest, in addition to being the focal point of economic
and cultural life of the country, is also recognized as an
important option to mitigate the increasing levels of Green
House Gases (GHGs) in the atmosphere. Forests play a
critical role in global carbon cycle and also offer significant
potential to capture and hold carbon. Decrease in defores-
tation helps to preserve current carbon reservoir and affore-
station helps holding carbon for longer time. Though
plantation programmes like JEM have been developed for
restoring the degraded forests and offset the GHGs, they
are neither systematically determined nor reported frequently
for their contribution towards restoration of these forest
lands. We attempt here to assess in terms of both ecological
diversity and economic stability, restoring ability and
carbon sequestration in four villages of Narmada district.

Narmada district of Gujarat state lies between 73"17"E
to 73’58”E and 2223”N to 2123”N (Figure 1). This district
has good forest cover and about 40% of the total land ares
of 2,755.5 km? is forested®. According to the identification
of forest types by Champion and Seth’, two distinet forest
types are found in this area — Southern tropical moist decidu-
ous forests, subtype slightly moist teak forests and Southern
tropical dry deciduous forests, subtype dry teak forests.
The district receives an average rainfall of 976 mm. Bulk
of rainfall is received in a short period of about 10-12
weeks, starting from last week of June to mid-September.
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The villages selected for the present study with respect to
their forest boundary and the forest type therein are listed
in Table 1.

For primary and secondary plant analysis quadrate and
belt transect were laid down in three replicates at each site
of the village. Plant types in each of these were studied
thoroughly. Frequency, density, abundance, IVI and various
indices like Simpson“, Shannon—Wiener® and Sorenson'’
were calculated. The growing stock was calculated using the
following regression equation given by Ravindranath'';

Standing Woody Biomass (t/ha) = —1.689 + 8.32 x B.A,

where SE of coefficient = 1.689, R> = 0.5, B.A. = Basal
area in m*/ha.

Forest area per household, proportion of landless house-
holds were generated from questionnaires distributed in
all the villages. Animal Cattle Units (ACU) were calculated
from the ACU criteria based on ref. 12.

Vegetation analysis exhibited Limkhetar with maximum
number of tree species and Kodba with the maximum
number of undercover vegetation. Similarity in tree species
between Limkhetar and Nani Chikhli and also between
Kodba and Nani Chikhli were quite high except for the
plantation in Naghatpur as exhibited by Sorenson similarity
index (Tables 2 and 3).

Despite the similarity in plantation, each forest village
had its own dominant plant type. Naghatpur and Kodba
showed Tectona grandis L. f. to be having highest phyto-
sociological status with IVI values 194.99 and 143.36 res-
pectively. Limkhetar on the other hand showed Butea
monosperma (Lam.) Taub with higher IVI value followed
by Gmelina arborea Roxb. and Tectona grandis L. f.
Acacia catechu Willd. with 106.6 IVI was prominent in
Nani Chikhli. This understanding of dominance and ecolo-
gical success of a species determined by the IVI values is
well aceepted by the earlier workers like Curtis' and Misra'*,
The forest plantation is covered with a canopy which is
formed by different species like Tectona grandis L. f.,
Butea monosperma (Lam.) Taub, Acacia catechu Willd.,
Madhuca indica (Roxb.) Macbr., Azadirachta indica Juss.,
Terminalia catapa L., Anona squamosa L., Citrus sp., etc.

Herbs are many on the forest floor with few climbers but
very few grasses and epiphytes. Average depth of the ground
cover ranged from 12 to 15 em. The floor was not much
covered with decomposed and semi-decomposed humus.
Though plantations usually show lower species diversity'®,
Limkhetar and Nani Chikhli exhibited good number of tree

Table 1. Villages selected for the study
District Division Range Round Village Type of forest
Narmada Kevadia  Haripura Limkhetar Fairly dense jungle mainly teak
Rajpipla Naghatpur ~ Naghatpur Fairly dense jungle mainly teak
East Rajpipla  Khutamba Nani Chikhli  Open mixed jungle mainly teak
Division  Sagbara  Sagbara Kodba Dense mixed jungle mainly teak and bamboo
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Figure 1. Narmada District

Table 2. Sorenson’s Similarity Index for tree species
of JFM areas

Naghatpur Limkhetar ~ Kodba
Nani Chikhli 0.26 0.44 0.50
Naghatpur 0.27 0.35
Limkhetar 0.26

Site of study.

Table 3. Sorenson’s Similarity Index for undercover
vegetation of JFM areas

Naghatpur Limkhetar Kodba
Nani Chikhli 0.20 0.18 0.24
Naghatpur 0.18 0.35
Limkhetar 0.22
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Table 4. Plantation analysis from different villages Table 5. Profile of villages selected for vegetation assessment
Naghatpur  Limkhetar Kodba Nani Chikhli Feature Naghatpur Limkhetar Kodba Nani Chikhli
Years of plantation 14 6 3 12 No. of households 430 165 90 70
No. of species Population NA 1094 300 425
Tree 5 17 6 10 No. of landless households 200 43 58 11
Understorey 5 6 12 5 Geographic area (ha) 957.29 1920.61 114.10 484.55
Basal area (m*/ha) 14,59 4.34 3.25 10.59 Forest area (ha) 408.88 475,96 0.29 382.49
Standing woody 119.69 34.42 25.39 86.45 Gochhar area (ha) 86.06 1168.04 3.02 24.74
biomass (t/ha) Livestock 3000 890 400 265
Area under JFM (ha) 130 25 50 50
*NA, Not available.
Table 6.  Assigning point values to different parameters
Points assigned
Parameters 2 4 6 8 10
Carbon sequestered (t/ha/yr) 2.60-2.88 2.88-3.16 3.16-3.44 3.44-3.72 3.72-4.0
Gochar land/ACU (ha) 0,7 0.70-1.30 1.30-1.90 1.90-2.50 2.50-3.10
Forest/household (ha) 0.15-0.27 0.27-0.39 0.39-0.51 0.51-0.63 0.63-0.75
Landless (%) =20 20-40 40-60 60-80 80-100
Shannon—Wiener Diversity Index 0.25-0.40 0.40-0.55 0.55-0.70 0.70-0.85 0.85-1.0
Simpson’s Dominance Index 0.60-0.75 0.45-0.60 0.30-0.45 0.15-0.30 <0.15
Table 7.  Weighted sum rank for the study villages
Carbon Gochar Forest/ Diversity index Dominance index
sequestration land/ house- Landless Weighted
Village (t/ha/yr)* ACU (ha)  hold (ha) (%) Tree spp. Under cover  Tree spp.  Under cover  Sum Rank
Naghatpur 3.93 0.03 0.30 46.51 0.25 0.57 0.71 0.31 38
Limkhetar 2.64 2.53 0.15 26.06 0.90 0.62 0.11 0.30 52
Kodba 3.89 0.01 0.55 64.44 0.42 0.82 0.54 0.24 52
Nani Chikhli 3.32 0.17 0.71 15.71 0.74 0.59 0.22 0.28 50

*1 ton of woody biomass = 0.46 tonnes of carbon (ref. 16).

species and Kodba showed maximum number of under-
cover vegetation (Table 4). The number of both tree species
as well as understorey vegetation in Naghatpur is restric-
ted to 5. The reason for this reduced tree species number
could be attributed to monoculture practices in Naghatpur.
The overall plantation analysis carried out considering the
number of years of protection has been presented in Table 4.

Table 5 gives a profile of different attributes for each
village reflecting the developmental status in terms of eco-
logy as well as economy.

By giving weightages to each variable linked with these
plantations, the significance of planning strategy and the
role of the variables considered or linked with that planta-
tion is highlighted (Table 6). However, changing the weight-
age value for each criterion resulted in changes in the rank
of the village.

Carbon sequestration is highest in Naghatpur closely
followed by Kodba (Table 7). Limkhetar and Kodba both
share the first position in the ranking list, since both the
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villages had adopted polyculture strategy in the JFM
plantations, resulting in increased tree species diversity in
Limkhetar and increased under-storey diversity in Kodba.
Highest number of tree species in Limkhetar may also be
attributed to greater awareness among the people regarding
the protection of these plantations. In addition, this strategy
has sufficed the NTFP needs of the dependent population
of Limkhetar up till the timber-yielding trees are ready
for harvest. Census data has reflected a loss of 50% of
natural forest in Limkhetar between 1981 and 1991, but
this strategy has been able to check further degradation in
last decade. Kodba on the other hand, exhibits absence of
gochar land compelling the rural to be totally dependant
upon this understorey vegetation. They, therefore, protect
this plantation at least for four months after the rainy sea-
son, which led to greater diversity for the undercover. If
Kodba managed to secure the top position due to the high
levels of carbon sequestration, greater percentage of forest-
dependent households and higher diversity for under cover
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vegetation, then, Limkhetar shares the first position with
Kodba, due to sustainable gochar lands and selection of
trees species keeping in mind the needs of forest-dependent
community. Considering the number of years of protection
in case of Kodba and Limkhetar it could be observed that
both stand almost equal in terms of ecological (carbon
sequestration, dominance and diversity indices) and econo-
mical (gochar land, forest/household and % landless) para-
meters, with Limkhetar slightly higher in position ecolo-
gically due to higher species diversity and due to presence
of gochar land in this area and Kodba slightly higher eco-
nomically. Few more factors in relation to implementation
of these plantation strategies like protection given to planta-
tion in early years resulting in increased species diversity
as in case of Nani Chikhli, presence of gochar land resulting
into less stress on forest also have significant impetus on
success of any plantation programme.

Ecorestoration requires that the redevelopment process
should go in accordance with or achieve parallel progress
in environment, social and economic sectors both in short
and long term and across a range of spatial scales. Such a
goal could be achieved only by implementing proper
planning strategies as mentioned above while carrying
out the plantation activities. In this context, linking up eco-
logical process with social process becomes significant to
ensure community participation in ecorestoration leading to
sustainable livelihood development of this area.

Criterion-based ranking of different villages in terms of

their contribution towards restoration of the area has high-
lighted the significance of polyculture strategy which
should go parallel with the protection of these plantation
in early years and which would definitely lead to the success
of any plantation programme.
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Guar gum and isubgol as cost-effective
alternative gelling agents for in vitro
multiplication of an orchid,
Dendrobium chrysotoxum
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Guar gum (isolated from the endosperms of Cyamopsis
tetragonoloba) and isubgol (husk derived from Plan-
tago ovata seeds) have been successfully used as exclu-
sive gelling agents for in vitro multiplication of an
orchid, Dendrobium chrysotoxum from leaf and proto-
corm explants. The explants were cultured on Mitra’s
medium supplemented with 2% sucrose, 1 g I peptone
and gelled with either 0.9% agar, 3% guar gum or 3%
isubgol. The medium used for leaf explants contained
1 mg I' BA. Both the alternative gelling agents sup-
ported differentiation of protocorm-like bodies and their
growth into shoots two and half to threefold higher
than agar.

ORCHIDS constitute an outstanding royalty in the world of
ornamentals because of their intricately fabricated flowers
of exquisite beauty. Orchids account for 2.7% of the global
cut-flower production in terms of their value'. Because of
heterozygous nature of orchids and their extremely slow
vegetative propagation, tissue-culture techniques are rou-
tinely applied for their clonal multiplication. In fact, the
application of these techniques for the production of quality
plants in large quantities and propagation of exquisite and
rare hybrids have catapulted orchids among the top ten cut
flowers in the international market®. As for other plants,
culture media used for orchids are also gelled with agar, an
expensive component. Agar has remained the most fre-
quently used gelling agent for microbial and plant tissue
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