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Introduction

Poaching of elephants in Kenya reduced the elephant
population from 167,000 to about 20,000 between
1969 and 1989 (Cumming et al. 1990; KWS 1991).
The onslaught resulted in numerous elephants with-
drawing from many of their traditional ranges. In
many districts, all elephants outside protected areas
were exterminated (KWS 1991).

The absence of elephants from their natural eco-
systems is likely to have far-reaching ecological con-
sequences considering that they play a vital role in
maintaining links in food webs and in supporting
many ecosystem functions and processes. Various
studies have shown that elephants increase habitat

mosaics in forests (Kortland 1984), diversify mam-
malian communities (Western 1986) and promote
biodiversity in general (Western 1989; Waithaka
unpubl.; Mwathe 1997).

This study investigated the role of elephants in seed
dispersal in the high-rainfall forests of the Aberdare
Mountains and the semi-arid savanna grasslands of
Tsavo National Park.

The study areas

Aberdares National Park has a population of over
4000 elephants and Tsavo has more than 8000. These
parks are increasingly being isolated by the erection
of electric fences and other barriers that are effec-
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Table 1. Species from Tsavo that germinated from seeds in elephant dung

Species name Family Growth form

Acanthospermum hispidum Compositae herb
Amaranthus graecizana Amaranthaceae herb
Amaranthus hibridus Amaranthaceae herb
Barleria sp. Acanthaceae herb
Bidens pilosa Compositae herb
Boerhavia erecta Nyctaginaceae herb
Chloris roxburghiana Gramineae herb
Commiphora schimperi Burseraceae tree
Cucumis aculeatus Cucurbitaceae herb
Cucumis sp. Cucurbitaceae herb
Digitaria sp. Gramineae herb
Eragrostis ciliata Gramineae herb
Euphorbia inaequilatera Euphorbaceae shrub
Grewia virosa Tiliaceae shrub
Ipomoea spaltulata Convolvulaceae herb
Talinum sp. Portulacaceae herb
Tephrosia hildebrandtii Papilionaceae herb
Thunbergia guarkeana Acanthaceae herb

tively keeping elephants away from dispersal areas
where they have been the chief ecological architects.

Aberdares National Park

Aberdares National Park is located in central Kenya,
between latitudes 0° 08' S and 0° 42' S and longitudes
31° 31' E and 36° 55' E. The park is mountainous, with
peaks rising up to nearly 4000 m. The centre of the
park consists of high-altitude moorlands with deep
gorges and magnificent waterfalls. Below the moorlands
lie dense bamboo and montane forests. The park con-
stitutes more than 10% of Kenya’s forests (Doute et al.
1981) and holds a unique variety of wildlife and
submontane to alpine vegetation (Schmidt unpubl.).

The boundaries of the 765.7-km2 Aberdares Na-
tional Park follow approximately the 3048 m con-
tour line. However, a fingerlike projection called the
Salient (67 km2) stretches down to 1920 m. Rainfall
ranges from 1000 to 2200 mm per year, with the
amount increasing with altitude.

Tsavo

The Tsavo ecosystem is located in south-eastern Kenya
between 2° and 4° S and 37° 30' and 39° 30' E. It com-
prises approximately 40,000 km2 of arid bushland at an
altitude of 200 to 1000 m. About 21,000 km2 of the
ecosystem are contained in the Tsavo National Parks.
The landscape consists of flat plains, lying on various
kinds of parent rock material. The
climate is typically semi-arid with
average annual rainfall of 200 to
700 mm, falling in two short sea-
sons.

The semi-arid climate is re-
flected in the vegetation structure,
which shows an open, woody
canopy with varying degrees of
cover. It consists mainly of decidu-
ous species. The ground layer is
composed mainly of some short
and medium-tall perennial grasses
and several annual grasses and
herbs (Wijngaarden 1985).

Methods

One hundred fresh dung piles
from each Aberdares and Tsavo

National Parks were collected in 1991 during the long
rainy season (between April and July).

The samples from Aberdares were collected from
the forests, glades and bushlands in the Salient while
the Tsavo samples were collected from Ndara and Irima
areas. The samples were transported to a greenhouse at
Kenyatta University where the environmental condi-
tions that favour seed germination were simulated. The
seeds in the dung germinated and the seedlings were
monitored for about 90 days. The species were identi-
fied and categorized into herbs, shrubs or trees with
assistance from the University of Nairobi Herbarium.
Seedlings for each species from the dung collected from
Aberdares National Park were counted.

Results

Tsavo

Eighteen plant species belonging to 12 families ger-
minated from the samples obtained from Tsavo Na-
tional Park (table 1). Three species were from the fam-
ily Gramineae and two each from the families
Acanthaceae, Amaranthaceae, Compositae and
Cucurbitaceae. Out of the 18 species, 2 were shrubs
and 1 a tree; the other 15 were herbs.

Aberdares

The species that emerged from the Aberdares samples
were  twice as many as those found in the dung
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Table 2. Plant species from Aberdares that germinated from seeds in
elephant dung

Species name Family Growth Seedlings
form (no.)

Achyranthes aspera Amaranthaceae herb 11
Allophylus abyssinicus Sapindaceae tree 1
Barleria ventricosa Acanthaceae herb 7
Bidens pilosa Compositae herb 2
Cassipourea malosana Rhizophoraceae tree 1
Cerastium afromontanum Caryophyllanceae herb 6
Chloris virgata Gramineae herb 3
Convolvulus kilimandschari Convolvulaceae herb 3
Cynodon dactylon Gramineae herb 12
Cyperus rigidifolius Gramineae herb 4
Cyperus sp. Cyperaceae herb 1
Digitaria velutina Gramineae herb 9
Diospyros abyssinica Ebenaceae tree 2
Dovyalis abyssinica Flacourtaceae tree 1
Droguetia debilis Urticaceae herb 4
Eleusine jaegeri Gramineae herb 12
Eragrostis tenuifolia Gramineae herb 8
Ficus thonningii Moraceae tree 15
Galium spurium Rubiaceae herb 1
Hibiscus vitifolius Malvaceae shrub 1
Hypoestes verticillaris Acanthaceae herb 12
Justicia striata Acanthaceae herb 10
Lagunaria cylindrica Cucurbitaceae herb 8
Laportea alatipes Urticaceae herb 3
Microglossa pyrifolia Compositae herb 6
Oxalis corniculata Oxilidaceae herb 24
Pennisetum clandestenum Gramineae herb 4
Schefflera sp. Araliaceae tree 4
Senecio hadiensis Compositae herb 1
Sida cuneifolia Malvaceae herb 1
Solanum aceleastrum Solanaceae shrub 21
Solanum nigrum Solanaceae herb 5
Solanum schumannianum Solanaceae shrub 14
Stipa dregeana Gramineae herb 3
Tagetes minuta Compositae herb 2
Urtica massaica Urticaceae herb 200

samples from Tsavo. They represented 19 families:
seven Gramineae species, four Compositae and three
each of Acanthaceae, Solanaceae and Urticaceae. The
other families each had one or two species. Out of
the 36 species, 27 were herbs, 6 were trees and 3 were
shrubs (table 2). A total of 422 seedlings germinated
from 100 dung piles from the Aberdares, with an av-
erage of about 4 species per dung pile.

It is notable that three families, Gramineae,
Compositae and Acanthaceae, contributed the greater
proportion of species dispersed by elephants in both

areas (58% in Tsavo and 74% in Aberdares).
Graminoids of the genera Chrolis, Digitaria and
Eragrostis were the only grasses found in the dung
samples in Tsavo. All three were also found in the
Aberdares samples.

The results show that more plant species were dis-
persed by elephants in the Aberdares than in Tsavo.
This may be explained by the difference in the over-
all species diversity between the two ecologically
distinct areas (Waithaka 1994). Only one tree species
was identified from Tsavo samples while the

Aberdares samples had six tree spe-
cies. Ficus thonningii, for which
the elephant is an obligate seed dis-
persal agent (Brahmachary 1995),
had the highest number of tree
seedlings in the Aberdares samples.

Discussion

Although we attempted to collect
samples from the existing habitats,
the location of dung piles was un-
likely to bias the results because
elephants are known to forage
widely within the study areas. Fur-
thermore, considering that food in
elephant gut is retained for an av-
erage of 33 hours (Spinage 1994),
the habitat from which the dung
was collected was not necessarily
the source of the foliage.

This study shows that elephants
are important agents of seed dis-
persal for many plant species. Al-
though the study did not go into ex-
perimental detail to show whether
elephants are obligate dispersal
agents for particular species, the
results highlight the importance of
elephants in seed dispersal, in both
high- and low-rainfall areas.

The potential for the elephants
to disperse seeds in the Aberdares
is high. A hundred dung piles pro-
duced 422 seedlings, an indication
that the number of seeds dispersed
in this manner was quite large, con-
sidering that there are over 4000
elephants in the area (MGM Envi-
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tinction of three grazers and a sharp reduction of sev-
eral others to vulnerable levels coincided with the
invasion of woody vegetation.

Seen in a larger context, the implication of losing
elephants from their natural ranges may have far-
reaching ecological impact in the long term. Remov-
ing elephants from areas where their interactions with
ecosystem components have evolved over thousands
of years may be extremely catastrophic. To avoid such
eventualities, elephants should be recognized as a bio-
logical species that plays a key role in ecosystem func-
tions, and every effort should be made to allow them
to move freely. In many parts of Kenya where their
survival is threatened by incompatible land-use prac-
tices, possibilities of initiating conservation
programmes that promote coexistence between people
and elephants should be explored. This would be more
appropriate than the current widespread effort to re-
strict elephant movements using electric fences.

This paper does not explore several issues. For
example, the rate of seed germination between field
and experimental conditions could be different. Prob-
ably some of the seeds that germinated under experi-
mental conditions would not have done so in the wild.
Similarly, it would have been interesting to compare
germination rates between the seeds of the same spe-
cies that had gone through the digestive system with
those that had not. However, plans are under way to
undertake these studies.
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