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Foreword

Eucalypts are the most widely cultivated forest trees in the world. The genus Eucalyptus
comprises more than 900 species and various hybrids and varieties. Most eucalypts occur
naturally in Australia. In Kenya, eucalypts were introduced in 1902 to provide fuelwood for
the Kenya-Uganda railway. Currently, eucalypts are used for fuelwood, timber, plywood,
transmission poles, pulp, building materials, fencing posts, windbreaks and ornamentals.

Eucalypts are grown in most ecological zones in Kenya and on a variety of soils including
infertile sands and heavy clays. The total area under eucalypts in Kenya is about 100 000
ha distributed in gazetted forests, and land owned by large private companies, small
scale farmers and local authorities, The area under Eucalyptus is likely to increase as a
result of high demand for transmission poles to cater for the ongoing expansion in rural

electrification, and for construction, fuelwood, carbon sequestration and mitigation of the
effects of climate change.

A ready market for Eucalyptus products has motivated farmers to grow the species to
improve their livelihoods through increased income. However, extensive growing of
eucalypts has generated controversy on high water use by the species and negative effects
on soil fertility and biodiversity. Concerns have also been expressed on adverse effects of
growing eucalypts near water sources because of observed drying of streams, rivers and

springs. Nevertheless, farmers continue to grow Eucalyptus because of its fast growth and
good economic returns.

To address these concerns, the government has recently provided guidelines on growing
Eucalyptus trees and is presently working on a policy to guide growing of the species in
Kenya. As a third government effort, this booklet presents important facts on growing and
use of Eucalyptus in Kenya. The booklet will contribute to effective growing of Eucalyptus
with minimum adverse effect on the environment leading to increased forest cover, carbon
storage and renewable energy, improved livelihood and creating wealth for the citizens.

Ben N. Chikamai (PhD)
Director, Kenya Forestry Research Institute
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1.0 Introduction

The genus Eucalyptus is in the family Myrtacea. Globally, Eucalyptus comprises more than
900 species and unknown number of hybrids and varieties (Boland et al., 2006). Mast
Fuca!yptus species (eucalypts) occur naturally in Australia. A few species are naturally found
inPhilippines, Papua New Guinea, Indonesia and Timor. Eucalypts grow in diverse ecological
conditions with some hardy species growing in semi-arid areas, while others are able to
grow on marshy and swampy sites. Eucalypts also grow under a variety of soils including
fertile loamy soils, infertile sands and heavy clays.

Eucalypts are among the most widely cultivated forest trees in the world. The major
Eucalyptus growing countries are: China (170 million ha); India (2.5 million ha); and Brazil
(3.7 million ha) (Davidson, 1995; Stape et al., 2001; Stape, 2002; Liu and Li, 2010; ICFRE,
2010). In Africa, South Africa has the largest area under Eucalyptus plantations of about half
a million hectares (Teketay, 2003).

In Kenya, eucalypts were introduced as early as 1902. About 100 species have since been
introduced and 83 have been planted at various times at KEFRI Arboretum, Muguga
(Gottneid and Thogo, 1975). Out of the 83 species planted in the arboretum, only 71 have
survived. Of these 4 are fast growing, 14 are moderate, and 53 are slow growing (Annex |).
The aim of the initial introduction was to identify fast growing Eucalyptus species to supply
woodfuel for the Kenya-Uganda railway. The uses of eucalypts have since increased and
now include timber, plywood, transmission poles, pulp, building materials, fencing posts,
rails (fitos), windbreaks, ornamentals and environmental enhancement. Eucalypts are also
important in providing products that would otherwise be sourced from natural forests.

The total area under eucalypts in Kenya is estimated at 100 000 ha comprising: 15 000 ha
in gazetted forests; 35 000 ha on private land owned by large companies; and 50 000 ha on
land owned by individual farmers and local authorities in form of woodlots, ornamentals,
boundary planting, avenue planting and scattered trees on communal land (KFS, 2009).
Growing of eucalypts is expected to expand due to high demand for wood for renewable
energy, carbon sequestration and mitigating climate change (Ball, 1995; Binkley and Stape,
2004: FAOQ, 2009). However, it is important that when planting eucalypts, environmentally
sensitive areas such as wetlands are excluded (Sonkoyo, 2009). Currently, most of the
eucalypts in Kenya are grown as investments for financial gain. Accordingly, financial
analysis of growing eucalypts is necessary. This booklet will guide entrepreneurs on
eucalypts to make informed decisions on how to grow the appropriate species sustainably

and profitably.

2.0 Eucalyptus Species Planted in Kenya

2.1 Distribution
Eucalypts are grown in agro-climatic zones I, lll and IV. The major Eucalyptus growing areas

in Kenya include Western Region, Central Rift Valley, Central Kenya, parts of Eastern and the
Coastal regions (Figure 1).
LN




Figure 1. Areas where major
Eucalyptus species are
grown in Kenya

Although the genus Eucalyptus is spread across diverse ecological conditions, various
species thrive under different altitude and rainfall regimes. The recommended areas for
growing various Eucalyptus species in Kenya are shown in Table 1.

Table 1. Recommended areas for growing Eucalyptus species in Kenya

Species Altitude Minimum Recommended areas for planting
(m) annual rainfall
(mm)

E. grandis 1400-2200 1000 Greater districts of Bungoma,

E. saligna 1600-2500 Kakamega, Trans Nzoia, Uasin
Gishu, Nandi, Kericho, Kisii, Nyen,
Kiambu

E. globulus 2000-3000 1000 Molo, Nyandarua

E. regnans 2500-3000 1000 South Kinangop, Molo, Timboroa,
Londiani

E. paniculata 1600-2000 1000 Nairobi, Nakuru, Nanyuki

E. maculata Nyeri, Nairobi, Nakuru, Nanyuki

E. camaldulensis | Up to1400 600 Dry areas of Nyanza, Coast, semi-
arid lowlands

E. citriodora 1200-2000 1000 Lower areas of Nyanza, Nakuru,
Nyeri, Nanyuki

E. urophylla Up t01400 1000 Coast, Meru, Lower Nyanza

Eucalyptus Up t01700 750 Coast, Lower Nyanza, Mid-Eastern,

hybrids Lower Western

(2




2.2 Attributes of major Eucalyptus species
ThemainEucalyptusspeciesgrowninKenyaare;Eucalyptusgrandis,E.saligna,E.camaldulensis
and £. globulus. Other species planted on small scale are E. regnans, E. paniculata, E. maculata
(presently renamed Corymbia maculata) and E. citriodora (presently renamed Corymbia
citriodora). Eucalyptus hybrids are also now planted widely in the country (Muchiri et al.,
2005; RELMA, 2006). Attributes of major Eucalyptus species are described below:

Eucalyptus grandis Maiden (Rose gum)

Eucalyptus grandis is a straight fast-growing tree, that can grow to a height of up to 50 m
and diameter at breast height (dbh) of 2 m. Occasionally, the species is morphologically
confusing due to frequent mixtures of hybrids formed between E. grandis and E. saligna.
In Kenya, the species has high growth rate in the highlands, where altitude ranges from
1400 to 2200 metres above sea level (m.a.s.l.) and mean annual rainfall above 900 mm. The
species prefers moist well-drained soils, but grows in a wide range of soil types (FAO, 1979).
It has few noted diseases and pests. However, it is sensitive to frost and drought (NAS, 1980).
Kenya Forestry Research Institute (KEFRI) through re-introduction, selection and breeding,
has developed fast-growing straight trees that attain mean annual volume growth of
above 45 m*ha-'yr-' and height growth of 5 m yr-' at age 3 to 5 years (Oballa and Giathi,
1996). Eucalyptus grandis is mainly grown for transmission poles, pulpwood, domestic and
industrial woodfuel, and is increasingly becoming a timber species.

Eucalyptus saligna SM (Blue gum)

Eucalyptus saligna is a straight tall tree that grows to a height of 40-50 m and dbh of 1.5 m.
Occasionally, it attains a height of 70 m. In Kenya, E. saligna grows between altitude of 1600
to 2500 m.a.s.l., but performs better in areas above 2200 m.a.s.l. with cool climate (Maundu
and Tengnas, 2005). Under these climatic conditions, the growth is faster than that of E.
grandis. The heartwood is pink to red and moderately durable and easy to work. The species
is widely used for poles, posts, timber, pulpwood, furniture, veneer and shelterbelts.

Eucalyptus camaldulensis Dehnh (River red gum)

Eucalyptus camaldulensis originates from most of the Australian mainland. This species
grows to height of 40 m and dbh of 2 m (NAS, 1980). It has wide-spreading branches and
- flaky bark. Trees from tropical north of Australia are usually slender-stemmed and up to

25 m tall, with erect or bent pink, cream, or white bole. Those from the sub-tropical south
have thick-bark. Some provenances of this species are often crooked with weeping branches.
The species has marked morphological variations as witnessed in trees grown in Kenya. In
Kenya, E. camaldulensis grows from sea level to an altitude of 2200 m.a.s.l. (Maundu and

Tengnas, 2005).

The best performance in growth is obtained at lower elevations below 1400 m.a.s.|. with
mean annual rainfall of 600 to 1000 mm. It has the ability to survive on relatively poor
saline soils and in areas with prolonged dry seasons. Trees from various E. camaldulensis
provenances have shown remarkable variation in growth performance (Eldridge et al.,
1994; Maua, 1997). Through re-introduction, selection and breeding, Kenya has developed
fast-growing straight trees that attain annual height growth of 4 m. The red heartwood of

Ca.
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Eucalyptus urophylla Blake (Timor mountain gum or Tim'or whi.te gum)

Eucalyptus urophyllais a moderately large tree that can attain a height of 50 m and diameter
of 2 m on favourable sites. The bole is straight and clear up from half to two-thirds of tree
height. There is considerable variation within the species in terms of rough bark retention
which ranges from partial to full bole. The species has a pinkish stem. Some varieties have
thick soft corky bark. In Kenya, experimental trials have shown that the species is suitable
for Coast, Nyanza and Eastern Provinces, in areas with mean annual rainfall of 1000 mm. The
species seeds better in high altitude areas (above 2000 m.a.s.|.) but growth and tree form is
poor at such altitudes. Eucalyptus urophyllais used for transmission poles, posts, pulpwood,

fuelwood and construction timber.

Eucalyptus citriodora Hook (Lemon scented gum)
Eucalyptus citriodora (synonym Corymbia citriodora) occurs naturally in Central and Northern

coasts of Queensland, Australia. It grows to about 45 m in height and a dbh of 1.3 m. It
has attractive white, red, or faintly bluish bark. It has adapted to cultivation in a number of
countries with widely differing climate and soil types. Because of its fast growth, excellent
bole form, and good timber quality, the species is increasingly being cultivated (NAS, 1980).
The leaves have lemon scent hence the species is grown for perfumery oil. It has also been
grown for fuelwood at various experimental sites by KEFRI. Some farmers, especially in Kano
plains, have planted the species for domestic and commercial use in construction, fuelwood
- and poles for scaffolding.

gucalyptus maculata (Hook) K.D Hill & L. A. S. Johnsun (Spotted gum)
t”ﬁf’ypws maculfira (synonym Corymbia maculata) originates from eastern Australia. Itis @
. tall tree that attains a height of 40 m and dbh of over 1.2 m. It has similar characteristics

gt WA 4




E. citriodora, but its leaves lack the lemon scent. It grows in dry highlénd areas and provides

good shade in pasturelands. The wood is heavy, strong, tough and moderately durable. The

species has been used for railway line sleepers due to its high density. Eucalyptus maculata
is also used for shelterbelts, as ornamental and for timber.

Eucalyptus paniculata s (Grey iron bark gum)

Eucalyptus regnans F. Muell (Mountain ash)

Eucalyptus regnans originates from Tasmania and Victoria in Australia. The species attains
a height of 100 m, Mountain ash forests are the tallest hardwood forests in the world.
Eucalyptus regnans is not widely grown in Kenya. Trees planted in 1927 at South Kinangop
Forest Reserve are a show-piece as the tallest trees in Kenya, with an average height of
90 m.and dbh of 2 m. Mountain ash is suitable for growing in areas with deep soil at high
altitude ranging from 2500 to 3000 m.a.s.l. (KFD, 1996). It is a good species for sawn timber

and pulpwood. A major disadvantage with this species is that it does not coppice (Konuche,
1989).

Eucalyptus hybrids and clones

Eucalyptus hybrids are crosses between two different Eucalyptus species. In the late 1990s,
Eucalyptus hybrids were introduced to Kenya from South Africa (Muchiri et al., 2005). The
most popular hybrids are those of E. grandis crossed with F. camaldulensis (GGs). Hybrids
of these two species combine the fast growth of E. grandis and the drought tolerance of E.
camaldulensis. The GC hybrids are more suited for growing in medium agricultural potential
areas of Kenya, receiving annual rainfall above 750 mm and at an elevation of less than 1700
m.a.s.l. The GCs are not suitable for growing in semi-arid areas where E. camaldulensis does
best or above 1700 m.a.sl. where £ grandis grows best. In high rainfall areas with amounts
over 1200 mm a year, the growth rate of GCs is lower than that of widely grown local E.
grandis (Wamalwa et al., 2007). Table 2 shows the first 12 hybrids and one pure E. grandis
tested in Kenya. Among the 17 hybrids introduced in Kenya, those that grow best in most
sites are GC hybrids GC 581, GC 14 and GC 15 (Oeba et al., 2009). The GC hybrids are most
suitable for production of pulpwood, poles and posts.

Table 2. Eucalyptus hybrids and pure clones grown in Kenya

Eucalyptus clones Variety

Eucalyptus grandis x Eucalypitus CC 3, GC 10, GC 12, GC 14, GC 15, GC 167,

camaldulensis (GCs) GC 514, GC 540, GC 581, GC 584, GC 642, GC
784, GC 785, GC 796

Eucalyptus grandis x Eucalyptus GU 7,GU 8§, GU 21 )

urophylla (GUs) /

Others TAG 5 (pure E. grandis clone) '
(S
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seeds (Maundu and Tengnas, 2005).

seed extracti
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