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Abstract

Aim: The present investigation was carried out to evaluate the nutritive value of fodder in natural habitat, cultivated crops
and their preference by wild Asian elephant (Elephas maximus) in forest and non-forest areas in four seasons using field
observation in Sonitpur District of Assam; since, there were frequent incidences of crop raiding by wild elephant leading to
loss of property and human-elephant conflict.

Materials and Methods: The study was conducted in four seasons. The study included forest areas of Sonai-Rupai Wildlife
Sanctuary, part of Nameri National Park and high human-elephant conflicted areas of non-forest near to the sanctuary and
parks. The consumed fodders were identified, collected and evaluated. The proximate composition was determined using
AOAC (1990).

Results: Total 39 different fodder species of 18 families including herbs, climber, grasses, paddy seeds, paddy saplings,
plants and its leaves, bark, fruits, and roots were recorded to be utilized by elephants. The first three family of fodder that
elephant relished more were Poaceae (46.15%), Musaceae (7.69%) and Zingiberaceae (5.13%) respectively. The crude
protein content of fodder in all seasons, total ash content only in winter and post monsoon seasons and neutral detergent
fiber content of fodder between forest and non-forest were significant (p<0.05). Elephants preferred to forage more on
nutritionally rich fodder than poor natural fodder. Incidence of crop raiding was more in post monsoon season could be due
to availability of nutritionally rich fodder than the poor natural fodder and generally happened in the night.

Conclusions: The study revealed that during post monsoon season, there were abundant nutritionally rich sources of
cultivated crops than the fodder of natural habitat that might provoke the wild elephants to raid crops. Poaceae shared a
major portion of their diet. The findings will definitely help nutritionist, ecologist and policy makers to understand wild
elephant’s needs and also to take appropriate measures for conservation of endangered wild Asian elephant as well as
mitigation of human-elephant conflict.

Keywords: crop, fodder, raiding, wild Asian elephant.

Introduction plant are palatability of the item and presence of toxic
substances [3]. Elephants are generally coarse feeders,
and they feed on a wide variety of plants.

Wild elephants in the study area selectively con-
sumed wild plants. Although a large population of ele-
phants is found in the North-Eastern region of India,
particularly in Assam, hitherto very few efforts have
been made to study about their preference of fodder in
natural habitat as well as crops.

Therefore, the present study was consid-
ered essential to provide insight into the nutritional
composition of preferred fodder as a part of their
feeding strategy for long-term survival of the species
with reduced human-elephant conflicts.

Wild Asian elephants (Elephas maximus) are
the Asia’s largest terrestrial herbivores. The popu-
lation of wild elephant in Assam is about 5000 with
a captive population of about 1250 [1]. They have
become endangered [2] after disappearing from most
of their historical ranges. The requirements of large
home ranges with plenty of forage, the elephants are
compelled to come in greater contact with human set-
tlements. With the increase in human population and
encroachment of forest areas, the elephant habitats
have been rapidly degraded and fragmented leading
to human-elephant conflicts such as loss of property,
human life and crop damage. Elephants consume nat-

ural vegetation as well as cultivated crops. The fac-
tors that influence the decision to consume or reject a

Copyright: The authors. This article is an open access article licensed
under the terms of the Creative Commons Attributin License (http://
creative commons.org/licenses/by/2.0) which permits unrestricted
use, distribution and reproduction in any medium, provided the
work is properly cited.

Materials and Methods

The study was conducted in Sonitpur district of
Assam covering the high human-elephant conflicted
areas located in 26°37’E to 27°E latitude and 92°42'N
to 92°50'N longitude. The study areas in the forest
were Sonai-Rupai Wildlife Sanctuary, part of Nameri

Veterinary World, EISSN: 2231-0916

1082



Available at www.veterinaryworld.org/Vol.7/December-2014/9.pdf

National Park and non-forest areas with frequent crops c 2%29%0 2%coo
and household damage by the elephants. The forest £ 884318 858848 |
type is deciduous and evergreen. The study was con- 3 SSowg6 SNNoa| £
ducted in four seasons viz. Winter (December, January g g
and February), summer (March and May), monsoon cooco®e coooo gg
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Table-5: Available fodder in forest and non-forest area and their utilization by wild Asian elephants.

Family Botanical name Percent Local name Available fodder
contribution .
Occurrence Percent Percentin
of utilization in forest non-forest
Anonaecae Polyalthia spp. 2.56 Jangholi badam 1 8.3 -
Bigoniaceae O. indicum 2.56 Bhat ghila 1 8.3 -
Bombacaceae B. ceiba 2.56 Simolu 3 25 -
Caesalpiniaceae B. variegata 2.56 Kanchan 1 8.3 -
Cannabaceae C. sativa 2.56 Bhang 1 - 8.3
Cucurbitaceae C. maxima 2.56 Rangalou 2 - 16.66
Dilleniaceae D. indica 2.56 Ou tenga 1 - 8.3
Dipterocarpaceae S. robusta 2.56 Sal 1
Euphorbiaceae M. denticulata 5.13 Jarath 1 - 8.3
Bridelia spp. Kuhir 1 8.3 -
Poaceae A. donax 46.15 Nol 2 16.66 -
B.balcooa Bholuka bah 1 - 8.3
B. tulda Jati bah 3 - 25
C. nardus Chitronella 10 83.33 -
D. bipinnata Kuch ghah 1 8.3 -
H. amplexicaulis Dol 1 8.3 -
I. cylindrica Ulu 7 58.33 -
N. porphyrocoma Narenga 2 16.66 -
O. sativa var Aizong Aizong dhan 1 - 8.3
O. sativa var Boradhan Bora dhan 1 - 8.3
O. sativa var Gudumoni Gudumoni dhan 1 - 8.3
O. sativa var Jahenga Jahenga dhan 2 - 16.66
O. sativa var Kachari sali Kachari sali 1 - 8.3
O. sativa var Kunkuni joha Kunkuni joha 1 - 8.3
O. sativa var Ranjit Ranjit 1 - 8.3
Panicum spp. Thupa ghah 1 8.3 -
S. spontaneum Kohua 6 50 -
T. elephentina Maduri 2 16.66 -
Marantaceae P. pubinerve 2.56 Koupat 1 8.3 -
Mimosaceae A. lebbeck 2.56 Siris 1 - 8.3
Moraceae F. glomerata 2.56 Jyaga dimoru 1
Musaceae M. champa 7.69 Cheni champa kol 1 - 8.3
M. chinensis Jahaji kol 4 - 33.33
M. balbisiana Bhim kol 1 - 8.3
Sterculiaceae S. villosa 2.56 Uddal 1 - 8.3
Urticaceae L. crenulata 2.56 Surat 1 - 8.3
Verbenaceae C. serratum 2.56 Nangal bhanga 1 8.3 -
Zingiberaceae C. aromatica 5.13 Keturi 2 16.66 -
A. officinarum Tora 7 58.33 -

-=Not recorded in respective area, O. indicum=0roxylum indicum, B. ceiba=Bombax ceiba, B. variegata=Bauhinia
variegata, C. sativa=Cannabis sativa, C. maxima=Cucurbita maxima, D. indica=Dillenia indica, S. robusta=Shorea
robusta, M. denticulata=Macaranga denticulata, A. donax=Arundo donax, B. balcooa=Bambosa balcooa,

B. tulda=Bambosa tulda, C. nardus=Cymbopogon nardus, D. bipinnata=Desmostachya bipinnata,

H. amplexicaulis=Hymenachne amplexicaulis, I. cylindrica=Imperata cylindrica, N. porphyrocoma=Narenga
porphyrocoma, O. sativa=0ryza sativa, S. spontaneum=Saccharum spontaneum, T. elephentina=Typha elephentina,

P. pubinerve=Phrynium pubinerve, A. lebbeck=Albizia lebbeck, F. glomerata=Ficus glomerata, M. champa=Musa
champa, M. chinensis=Musa chinensis, M. balbisiana=Musa balbisiana, S. villosa=Sterculia villosa, L. crenulata=Laportea
crenulata, C. serratum=Clerodendrum serratum, C. aromatica=Curcuma aromatica, A. officinarum=Alpinia officinarum

paddy is the main cultivated item in this region with
a good source of nutrients. Due to the abundance, the
elephant preferred this richer source of crop. The crop
raiding activity of elephants becomes more marked
along with increased availability and nutritional qual-
ity of fodder and proximity to the forest areas in post
monsoon season.

Discussion

The elephants consume a wide variety of forages
to maintain their body demand and productive life.
The study at Sonitpur District revealed that 39 differ-
ent fodder species consumed by wild Asian elephants

containing varying nutrient contents throughout
the year. Earlier workers [7] reported that a total 50
plants species was observed to be favorite fodder spe-
cies for elephants. This number was more than that
our findings and might be due to larger study area.
A previous study [8] reported that out of 52 recorded
species, only 22 plants species were found to be uti-
lized either fully or partially as evidenced by branch
breaking, uprooting etc with values of forages viz. CP
3.18-21.25%, CF 20.00-54.00%, NDF 57-74%, ADF
24.8-40% and lignin 4-9.1 %. Earlier researcher [9]
recorded 20 species of plants, grass and trees with an
average value of CP 11.8%, EE 2.85%, CF 23.95%,
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Table-6: Lower and higher proximate value (%) of consumed fodder in study area by wild Asian elephants.

Proximate Foraging Utilized fodder Season
value (206) area .
Winter Summer Monsoon Post monsoon
CP Forest S.spontaneum 2.87 - - -
O.indicum - - 26.26 -
Non forest D.indica 6.50 - - -
M.denticulata - - - 24.00
CF Forest C.serratum - - 12.50
N.porphyrocoma 44.00 - -
Non-forest C.maxima - 11.25 - -
S. villosa - - - 46.00
EE Forest C.aromatica - - - 0.28
Bridelia spp. - - - 2.60
Non-forest O.sativa var Kachari sali - - - 0.29
L.crenulata - - - 4.50
TA Forest S.robusta - - 4.00 -
C.aromatica - - 18.33 -
Non-forest C.maxima - 2.66 -
L.crenulata - - - 20.00
NFE Forest l. cylindrica - 29.58 - -
D.indica 62.16 - - -
Non-forest M.chinensis - - - 32.52
C.maxima - 67.92 - -
NDF Forest O.indicum - - 38.00 -
T.elephantina - - - 96.00
Non-forest M. denticulata - - - 36.00
O. sativa var Kachari sali - - - 82.00
ADF Forest Panicum spp. - - 29.00 -
S.spontaneum - - 64.00 -
Non-forest B.tulda and B.balcooa - 22.00 - 22.00
L.crenulata - - - 66.00
Lignin Forest Polyalthia spp.D. bipinata - 5.00 - -
S. robusta - - 13.00 -
Non-forest C. maxima - 2.00 - -
D. indica 12.00 - - -

-=No lower and higher value observed. CP=Crude protein, CF=Crude fiber, EE=Ether extract, TA=Total ash,
NFE=Nitrogen free extract, NDF=Neutral detergent fiber, ADF=Acid detergent fiber, S. spontaneum=Saccharum
spontaneum, O. indicum=0roxylum indicum, D. indica=Dillenia indica, M. denticulata=Macaranga denticulata,

C. serretum=Clerodendrum serratum, N. porphyrocoma=Narenga porphyrocoma, C. maxima=Cucurbita maxima,

S. villosa=Sterculia villosa, C. aromatic=Curcuma aromatic, O. sativa=0ryza sativa, L. crenulata=Laportea crenulata,
S. robusta=Shorea robusta, |. cylindrica=Imperata cylindrica, D. indica=Dillenia indica, M. chinensis=Musa
chinensis, O. indicum=0roxylum indicum, T. elephantina=Typha elephantina, M. denticulata=Macaranga denticulata,
B. tulda=Bambusa tulda , B. balcooa=Bambusa balcooa, L. crenulata=Laportea crenulata, D. bipinata=Desmostycha

bipinata

NFE 48.25%, TA 11.55% in forages. Similarly an
earlier study [10]also reported in their study that 20
plants species were found to be utilized either fully or
partially as evident by branch breaking, debarking and
uprooting with value ranges of CP 2.97-12.76%, ADF
32.26-56.27% and lignin 9.92-33.31%. In the present
study, the percent CP content in forest and non-forest
areas in all seasons was more and varied from 2.87
to 26.66 and 6.50 to 24.00, respectively. The protein
level in all fodder and crops was significant (p<0.05)
with an increased level in non-forest areas than for-
est areas in all season. The ungulates show a positive
selection on plant species and plant parts with the
highest protein value [11]. The nitrogen or protein
content of the plant is only one of the many plant char-
acteristics that are vitally important to herbivores [12].
The views of previous works supported the findings of
the present study. The grass formed the major portion
of elephant diet in Mudumalai Wildlife Sanctuary [3].
In our study area, about 46.15% of their consumed

fodder belonged to grasses. This result agreed with
the findings of earlier workers [13-15]. Plant family
Areeacea (Calamus sp.) was selected more, followed
by Moracea (Artocarpus, Ficus species) [16] this find-
ing contradict out finding as we recorded the highest
share of fodder was from Poaceae. The percent TA
content in forest and non-forest areas varied within
the range of 2.66-20.00%. The increased level of ash
in post monsoon season in non-forest areas may be
attributed in inviting elephants to raid crops as the
availability of crops were increased with palatability.

The elephants consumed barks of Bombax
ceiba and Sterculia villosa containing CP 8.5% and
10.00%, respectively; in post monsoon season. The
debarking of many food plants by elephants has been
observed in various parts of the tropics [17]. The
present finding also agrees with the findings of the
previous worker [17]. The percent NDF content of
fodder in forest and non-forest areas was varied from
38 to 96, and 36 to 82, respectively. No significant
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changes were observed among seasons, but signifi-
cant difference was observed (p<0.05) between for-
est and non-forest areas, as NDF content was higher
in forest irrespective of the season. The level of cel-
lulose, hemicelluloses and lignin increased consider-
ably during post monsoon season in forested areas,
which signify the decreased palatability and intake
of natural vegetation. Thus, the elephant moves
away from their natural habitat to find out alterna-
tive source of fodder with high nutritive value such
as cash crops and other agricultural crops. Similar
observation was also made by earlier worker [8]. It
has also been reported that the raiding of agricul-
tural fields by elephants sometimes occurs due to
proximity with cultivation [18-20]. Crop raiding in
the study area was a herd activity, but sometimes
a lone dominated male (makhna) or mother along
with a calf was involved and mostly occurred in the
night. The elephants raid crops when the quality of
the preferred food item, grass began to decline in
their natural habitat [21]. In the present study, the
increased incidence of crop raiding was observed
particularly in post monsoon season when increased
number of fodder along with higher content of CP,
TA and lower content of NDF were present than the
forest areas. Other studies also reported on the crop
raiding in increased intensity during certain months
when the grain matures and continue till harvest-
ing [22].The availability of fodder and its preference
found to have a significant relation when the nutri-
ent content of fodder decreases along with reduced
number of fodder in forest areas, at the same time
the availability of nutritionally rich source of crops
become abundant in non-forest areas. Again, due to
maturation of fodder in forest areas, the lignifica-
tions reduce the palatability of fodders and elephants
are bound to forage more time in search of required
quantity of fodder to maintain their biological needs.
On the other hand, in non-forest areas, particularly
in post monsoon season, palatable crop along with
an abundant quantity also reduces the foraging time.
Therefore, these findings establish a correlation
between the availability of fodder and its preference
by crop raiding elephants in the study areas.

Conclusions

The present investigation revealed that the fodder
with high nutritive value and availability in proximity
to the forest areas provoked the elephants to consume
agricultural crops in some parts of the year. As a con-
sequence, the findings would contribute into a useful
insight into the management of habitat for conserva-
tion of large herbivores like elephant in the long run
and in mitigation of human-elephant conflicts.
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