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Eucalyptus sp. at the Intersection of Environment and Culture in Kenya
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Abstract Members of the genus Eucalyptus are popular on small farms throughout Kenya, and include species such as
Eucalyptus saligna, Eucalpytus globulus, and Eucalyptus grandis. Although they are fast-growing and perform well on
marginal land, these trees are associated with negative environmental effects in Africa and elsewhere they have been
introduced. In-person surveys were conducted with small farmers in Kenya to determine patterns of Eucalyptus sp. stand
use and cultural importance. It was found that despite acknowledged short and long term environmental consequences,
Eucalyptus sp. remains popular for medium term economic investment. These findings are consistent with other reports of
Eucalyptus sp. woodlots serving as funding sources for education, health emergencies, etc., in parts of the world where bank
loans are unavailable. Further, it was found that some farmers are using modified silviculture practices to ameliorate the
negative effects of Eucalyptus sp., and others are seeking indigenous alternatives.
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Introduction

The introduction of Ewucalyptus sp. to East Africa was
driven by the need for a fast-growing wood source to
fuel that expansion of the railroad system (Bennett
2010). Native to Australia, the Ewcalyptus genus was
traditionally used by aboriginal tribes for medical
purposes (Webb 1969). However, the rapid expansion
of Eucalyptus sp. to other parts of the world during the
nineteenth century did not necessarily mean the
translation of all of their medicinal uses to new
cultures. Although selected species are reportedly
used in parts of Africa to treat some ailments
(Kokwaro 1995; Njoroge and Bussmann 20006;
Njoroge and Bussmann 2007), a recent survey of
medicinal plants in Western Kenya near indigenous
forest showed no indication that Ewcalyptus sp. was
utilized (Otieno and Analo 2012). Eucalyptus sp. came
to Kenya with British colonists over a century ago,
however it was only in the past couple of decades that
it achieved ubiquity there (Peralta and Swinton 2009;
Scherr 1995).

Prior to British colonization, native Kenyans
included groups of farmers, herders, and those who
represented a combination of the two (Ndege 2009).
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The diverse cosmos of these groups, including the
Kikuyu, Maasai, and Embu, reflected a deep ecology
with various beliefs and taboos surrounding native
trees (Tom 2010; Wane and Chandler 2002).
European influence in Kenya not only altered the
ecology as new species such as Eucalhptus sp. were
introduced, but it also had a detrimental impact on
the existing social order. European settlements
created property boundaries and distupted trade
routes, pushing pastoral and agrarian society into less
productive areas. Pastoral groups such as the Maasai,
who depended upon free range grazing and trade with
agrarian groups, could no longer move freely around
the region (Castro 1991). Restricted movement and
limited natural resources resulted in disputes among
ethnic groups, both with each other and with the
European settlers (Ndege 2009). The cessation of
group mobility has also limited the ability of people to
cope with climate change (Watson and Kochore
2012).

Europeans also profoundly changed Kenyan
agriculture by shifting it from a subsistence focus to
one of profits and exports (Doughty 1996). Whereas
traditional societies typically focused on ecologic
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exchanges (Toledo 2002), large expanses of land
planted in monoculture crops such as wheat (Buckley
1903) changed the social focus to economic
exchanges. The introduction of coffee and tea altered
Kenyan agriculture even more. The curing process of
these crops secured the continued cultivation of
Eucabyptus sp. While still widely used for construction,
it quickly became the preferred fuelwood source on
tea plantations (Ojany and Ojendo 1982; Taku 1999).

With a rising demand for fuelwood, and increased
governmental promotion of Euwcalyptus sp. as a fast
growing wood source, small plot farmers planted the
trees for potential economic benefits (Doughty 1996).
This increase in cultivation also came with concerns
from farmers who noticed that water sources were
becoming compromised and crops growing near
Euncalyptus sp. exhibited poor growth (Bennett 2010).
Indeed, negative effects of Eucalyptus sp. may include
increased acidity in both the soil and nearby water
sources (Luzar 2007), toxicity to fish (Webb 1969),
and the ability to outcompete native plants for water
and nutrients—which then leads to increased erosion
because of decreased undergrowth (Luzar 2007).

The entire African continent has been identified
by Western scientists as a region extremely
“vulnerable” to climate change (Watson and Kochore
2012). Bankoff (2001:24) describes the Western
concept of vulnerability as it applies to Africa and
other non-Western regions as the “historical and
social,” as well as the “geographic or climatic
predisposition to hazard” To truly address
environmental  problems, it is important to
understand the social factors leading to vulnerability,
such as the decision making practices of small scale
farmers who choose to plant non-native species.

The recognition of changes in the ecosystem,
such as those wrought by Ewcahptus sp., falls into the
realm of ethnoecology, the human appropriation of
nature (Toledo 2002). The objective of this study was
to assess the ethnoecological knowledge of small plot
Eucalyptus sp. farmers. As discussed, the introduction
of Eucahptus sp. changed the culture of indigenous
people living in pre-colonized East Africa. Today, the
monetary benefits of growing FEucalyptus on small
farmers’ plots may come with environmental as well
as social challenges. We use a cultural materialist
(Harris 1966) framework to understand farmers'
motives for growing Eucalyptus sp.
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Methods

Study location

In order to assess farmers' ethnoecological knowledge
of Eucalyptus sp. trees on their farms and elsewhere, a
semi-structured survey (Figure 1) was administered to
seventeen farming family heads from the Eastern,
Central, Rift Valley, and Western Regions of Kenya in
the Summer of 2015. Though surveys were mainly
conducted randomly in central gathering places of
villages, some farmers were also surveyed when
ecological sampling took place in their personal
woodlot. This data is part of a larger research project
looking at the environmental effects of Eucalyptus sp.
trees and their associated fungi.

Data collection

Fifteen male and two female farmers representing a
wide age range were surveyed. Six of the farmers were
“middle-aged” (35-50 years), four were “older” (50—
65 years), and two were “younger” (20—35 years). The
remaining five farmers declined to indicate their age
group. The initial question asked before conducting a
survey was to determine if the person farmed and if
they also grew Eucalyptus sp. trees. Only one survey
was conducted per family unit. If the survey
respondent was fluent in English then the survey was
conducted in English. If the respondent was not
fluent in English then an interpreter conducted the
survey in the local language. Ten of the sutvey
respondents used their native language to answer
questions. Five spoke Swahili and five used a regional
Luo language either throughout the entire survey or to
answer a question more thoroughly.

The survey data was entered into Microsoft Excel
and subsequently analyzed for developing an overall
interpretation of farmer impressions of Eucalyptus sp.
(Martin 1995) using QSR International’s NVivo 11
Pro software following the methods for qualitative
analysis of sutveys outlined in Edhlund and
McDougall (2016:253).

Results

The planting regimes for the trees varied but were all
consistent with the literature on small scale Ewcalyptus
sp. farming (Oballa et al. 2010). The size of the plots
ranged from an approximate 700 square meter plot to
one hectare (average size of 0.30 hectares) with the
exception of one that was approximately 20 hectares.
The farmer of the largest plot was caretaker for a large
plantation. All of the respondents planted their
woodlots from seedlings with one third of them
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purchasing seedlings from government nurseries. The
two farmers that grew their own seedlings collected
seeds or stems from their own or neighbor's lots and
germinated them in pots or temporary beds before
out-planting the seedlings. All of the respondents
reported planting Blue Gum, which is the common
name for Eucalptus globulus. However, most of the
Eucalyptus sp. trees observed in the survey areas were
Euncalyptus grandis ot Eucalyptus saligna. 1t appears that
the term “Blue Gum” is now commonly used to refer
to most Eucalptus species in Kenya and may not
accurately reflect the actual tree species planted.

The farmers had some varied responses with
respect to the seedling spacing in the woodlot. Most
of the farmers planted their seedlings about one meter
apart. Several of the farmers added that they would
thin out the seedlings when they reached a certain size
to an approximate three meter spacing. A few of the
farmers planted their trees three or more meters apart.
When asked how long they would let the trees grow,
65% responded that they would harvest in 10-15
years. The remaining farmers were split between
approximately five years and more than 30 years, so
15 years was the overall average. However, two of the
farmers talked about harvesting after a few years, then

allowing the trees to coppice for a second harvest a
decade or so later.

Traditional ethnoecological systems are typically
multi-use (Toledo 2002). The farmers in this study
were asked a series of questions about the use of their
woodlots for Non-Timber Forest Products (NTEPs),
which might include fuelwood, medicinal herbs, food,
fodder, or honey. All of the respondents collected
tallen Ewucalyptus sp. branches for firewood. Three of
those respondents also used larger limbs for light
construction as well. None of the farmers gathered
anything else that grew or lived in the Eucalyptus sp.
woodlots. One farmer indicated that he would hunt
an animal if it was found in the woodlot but did not
specify the time when that occurred. A little more
than half of the farmers had unsuccessfully tried to
plant other crops or trees, including maize, cassava,
beans, groundnuts, fruit trees or grasses for livestock
in the Ewucalyptus sp. Woodlots (Figure 2). As a main
food staple in Kenya, maize was a crop that farmers
would have liked to plant if it could grow well
alongside Eucalypius sp. Ng'endo et al. 2015).

Although none of the farmers surveyed indicated
that they gathered anything other than firewood from
Eucaljptus sp. woodlots, more than half of them

Farmer Survey

Who helped

Date Location
1. Farmer/villager age and gender
2. What is the approximate size of your woodlot?
3. How far apart to do you plant your trees? What is planted?
4. Do you use seeds or seedlings?
5. Where do you get your seeds or seedlings?
6. After how many years do you harvest your woodlot? How do you harvest
7. Do you collect the limbs and leaves that fall in the woodlot? Yes or No
8. If yes, what do you do with this?
9. Have you tried to plant other things in the woodlot? Yes or No

a. Ifyes, what have you tried to plant?

10.

11.
12.
13.
14.
15.

b. How successful was this new crop you planted?

Do you collect anything from nearby forest? Yes or No

a. What items do you collect and for what purpose?

Do you collect anything that is only found with Eucalyptus?

Do you think Eucalyptus trees affect other plants that grow close them?

Do you think Eucalyptus used more water than other trees?

Do you see the same kinds of birds and animals in Eucalyptus forests and native forests?
What else can you tell me about Eucalyptus?

Figure 1 Farmer survey form used to interview farmers in several regions of Kenya to assess their impressions and uses of
Eucalyptus trees.
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Figure 2 A cassava plot planted near Eucalyptus trees.
The cassava closest to the Eucalyptus showed evidence
of stunted growth (image by the author).

gathered items found in indigenous forests. These
items included grasses for livestock, firewood,
mushrooms, seeds, wild animals, and fruits. The latter
was most frequently mentioned. The farmers were
asked if the same kinds of birds and animals were
found in both indigenous and Eucalhptus sp. forests
and all responded no. A few gave examples of seeing
monkeys or bats in the Eucalyptus sp. forests. Many of
the farmers reported that the indigenous forest had
many more animals and birds, with some saying that
no animals or birds could be found in the Eucalyptus
sp. forests.

The farmers were asked if the Encalyptus sp. trees
had an effect on other plants that grew close to them.
All of the farmers said yes. They volunteered that the
ground would get very dry and that other plants
would not grow well. One farmer replied that he grew
the Encalyptus sp. only on hillsides where he could not
grow crops. Similarly, another farmer grew Eucalyptus
sp. in “dry mountain places.” Another adaptation to
Eucalyptus sp. farming included trenching around trees
to prevent allelopathy. When asked about water usage,
all of the farmers reported that they thought
Euncalyptus sp. used more water than other trees. Some
gave examples of planting trees in wet areas that are
now dry. The names for Eucalyptus in local languages
reflect this thirst. They are called drinking water in
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Mukungugu (Kaburi and Medley 2011) and Embu
(Wane and Chandler 2002).

Each farmer was asked if they had anything else
they would like to share about Ewcalyptus sp. Most of
the comments elicited were positive, or implied that
the positive aspects of Ewahptus sp. farming
outweighed the environmental challenges. Farmers
appear to like Ewcalyptus sp. trees because they grow
well and fast. However, a couple of farmers talked
about the leaf litter and how it doesn’t break down.
They said it just keeps building up and doesn’t allow
the rain the reach the ground. One quarter of the
farmers surveyed stated that they wanted or planned
to clear the Ewcalyptus sp., burn the stumps, and
replace it with either Grevillea robusta A.Cunn. ex. R.Br.
or indigenous plants. This may be linked to recent
government recommendations on the planting of
Euncalyptus sp. but was not specifically addressed in any
of the farmers’ responses.

During one conversation with a farmer, he spoke
about why the harvest time was from 10-15 years. He
said that when a man married and started his own
farm he would plant Ewucalptus sp. trees if he had the
space. He would then leave the trees until it was time
for his children to go to secondary school, which in
many cases requires boarding fees. He would then
harvest his trees and have enough money for his
children to continue their education. In a sense, the
trees were acting as a saving account that accumulated
interest as the trees grew in size and value. Other
studies across the developing world agree that this
practice is very common not just for education but for
medical bills, planting crops, or other emergencies
when large sums of money would be needed at once
(Hill 1961; Quinlan et al. 2015; Snyder and Cullen
2014).

Discussion

In several instances, the wives of respondents were
present but the men gave the survey answers. This is
consistent with Lado's (2004) surveys of Kenyan
farmers in which 87% of households were headed by
males. In 1989, Bentley observed of small scale
farmers in Honduras that there are often gaps
between what he called "Indigenous Technical
Knowledge" (which is now more commonly called
Traditional Ecological Knowledge, or TEK) and
Western scientific knowledge. According to Bentley,
the difference is often one of visibility or perception.
For example, the farmers in his study had the most
information about plants, a lesser amount of
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information about insects, and only a small amount
on the subject of bacterial/fungal diseases of plants
(Bentley 1989). The overall impression left by the data
from this study however is that small scale farmers in
Kenya are entirely aware that the Eucalptus sp.
woodlots reduce diversity, impede nearby plants, and
use a lot of water. Therefore the environmental
message has gotten across. However, there appears to
be widespread ambivalence to this message, just as
Kollmuss and Agyeman (2002) have identified a gap
between the pro-environmental thoughts and
behaviors of people in general. The continued
planting of Eucalyptus sp. indicates that the monetary
benefits outweigh the negatives. This idea aligns with
Harris's famous 1966 work on adaptive ecological
systems that may at first seem incomprehensible to
outsiders. Small farmers in Kenya trely heavily on
remittances sent from relatives off working in cities
(Nyasimi et al. 2007), even though the loss of on farm
labor negatively affects the homestead (Greiner and
Sakdakpolrak 2012). Diversification of farms into part
-woodlots is one path to success (Nyasimi et al. 2007).
As long as Kenya remains a net importer of wood
(Jerneck and Olsson 2013), small farmers will have an
economic incentive to grow Eucalyptus sp. New hybrid
varieties of BEucalyptus with faster growth rates have
increased the eagerness of farmers to plant the trees.
The increased growth rate allows for a much earlier
harvest resulting in more generations of trees
harvested in the same amount of time as one previous
generation. Based on an average wood lot size of one
hectare, the approximate net income from the sale of
the harvested trees is over six thousand (US) dollars
(Oballa 2010). Harvesting the trees in just five years
instead of the longer harvest age of 8—10 years greatly
increases the farms’ income (Kirongo et al. 2014).
That amount of money effectively doubles the annual
income of the average Kenyan household (The World
Bank 2010).

When farmers decide what to plant, their culture
affects their choice (Quinlan et al. 2015). In some
places in Kenya the productivity of the land is tied to
adherence to proper behavior (Nyasimi et al. 2007).
Cultural rules may prevent best farming and land
stewardship practices as indicated in the research by
Nyasimi et al. (2007) which state that women are not
allowed to work on the farm unless certain conditions
are met. This has led to severe land degradation in
some areas. Planting Fucalyptus sp. relies on less input
both of time and resources for a success woodlot.
This may appeal to farmers as a way to overcome

Garrett Kluthe and Chen. 2017. Ethnobiology Letters 8(1):15-22

some cultural restrictions.

It is perfectly normal for Kenyans to plant
Eucabyptns sp. The data generally show a lack of active
decision making. Most Kenyan farmers plant the trees
because their neighbors do (Benjamin and Blum
2015), because their government encourages it, and
because it's a way to save up money for future
expenses. "Land in Sub-Saharan Africa is not merely a
commodity—it is the most important economic and
social asset (Snyder and Cullen 2014:15)." Using their
ecological knowledge and scientific findings (such as
those from the larger project this paper represents),
farmers can take steps to mitigate the environmental
impacts of planting Ewucalptus sp. while still growing it
successfully. Indeed, some farmers have indicated that
they are using counter measures to combat the
negative effects of Euwcalptus sp. trees and others
indicated an interest in planting different trees and
crops. For example, farmers are planting the Ewucalyptus
in dry ateas where other crops won't grow. The
reasons for doing so are to reduce pressure on water
sources for sustainability, or to appease next door
neighbors for social reasons.

The one farmer who tore up his Ewcalyptus sp.,
burned the stumps, and planted banana instead
reported that his farm is doing well. Agrobiodiversity
factors into social prestige. Farmers with more trees
and crops tend to be wealthier and older (but not
necessarily have larger farms), and wild foods tend to
have low status (Ng'endo et al. 2015). However,
Ng'endo et al. (2015) and Connelly and Chaiken
(2000) found that agrobiodiversity was no guarantee
of food or financial security.

The introduction of Ewucahptus sp. in Kenya has
profoundly impacted both the culture and agricultural
environment, changing the way Kenyans live and
interact with the land. Even with the knowledge that
Eucahptus presents some ecological concerns, farmers
grow the trees for the monetary benefits. Ownership
of Eucahptus sp. woodlots increases the value of the
farm and can provide some security against unknown
financial hardships. Continued planting of this
introduced tree will likely become part of the
subsistence farming culture of Kenya.
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