. EEEEEREREEEREEREERERRERSE

IIQ UNIVERSITY OF
COLLEGE OF SCIENCE AND TECHNOLOGY
BIOLOGY DEPARTMENT

OPTIONS: BOTANY/ZOOLOGY AND CONSERVATION
ACADEMIC YEAR 2016/2017

INTERNSHIP REPORT CARRIED OUT IN
BIOCOOP Rwanda from 19" June 2017 to 19" July

NAMES OF INTERNS PARTICIPATED:

No Names UG Option

1 IRADUKUNDA Benjamin 215019933 | Zoology& Conservation
2 NAMAHORO Chantal 215008684 | Zoology& Conservation
3 MUTABAZI Jean Aime 213000490 | Botany & Conservation
4 NGABIJENEZA Jerome 215002114 Botany & Conservation
5 INGABIRE Delphine 215004108 Botany & Conservation
6 KABERA Eugene 215001122 Botany & Conservation
7 NSENGIYUMVA Theogene 215020047 Botany & Conservation
8 UWIMBABAZI Esther 215010981 Botany & Conservation
9 DUSABE Oliver 214002899 | Botany & Conservation

Done at Kitabi On: July 18", 2017

A A
A A
& 4
A 4
A A
4 4
A 4
A A
4 4
A 4
& 4
4 4
A A
& 4
4 4
% %
& 4
4 4
A A
4 4
A 4
4 4
A 4
A A
& &
& 4
4 4
A 4
A A
A A

EEEEEEREEERERERRRRREE.



MEMBERS:

Botany and Conservation

Jean Aime MUTABAZI
Tel: 0783107641
Email: mutabj2007 @gmail.com

UWIMBABAZI Esther
Tel: 0785280999
Email: uwimbaesth@gmail.com

INGABIRE Delphine
Tel: 0787614998
Email: ingabiredelphine21@gmail.com

NGABIJENEZA Jerome
Tel: 0789705871
Email: ngabijerome@gmail.com

Tel: 0783241368

NSENGIYUMVA Theogene

Email: nsethel@gmail.com

Tel: 0789375468

DUSABE Oliver

Email: dusabeoliver20@gmail.com

Zoology and Conservation

KABERA Eugene
Tel: 0725013289
Email: kaberaeugene@gmail.com

IRADUKUNDA Benjamin
Tel: 0722102708
Email: iradukundabenjamin20@gmail.com

NAMAHORO Chantal
Tel: 0789815497
Email: chantal.namahoro@gmail.com



mailto:mutabj2007@gmail.com
mailto:uwimbaesth@gmail.com
mailto:nsethe1@gmail.com
mailto:ingabiredelphine21@gmail.com
mailto:ngabijerome@gmail.com
mailto:dusabeoliver20@gmail.com
mailto:kaberaeugene@gmail.com
mailto:iradukundabenjamin20@gmail.com
mailto:chantal.namahoro@gmail.com

Declaration:
We, [our names] declare that this internship report is solemnly our original work conducted in
BIOCOOP from 19™ June to 19 July, 2017. It has not been submitted to any other institution or

any university as an internship report.

Students’ signatures:

Jean Aime MUTABAZI:

- Theogene NSENGIYUMVA
- KABERA Eugene

- Esther UWIMBABAZI

- Delphine INGABIRE

- Chantal NAMAHORO

- Benjamin IRADUKUNDA
- Jerome NGABIJENEZA

- Oliver DUSABE



D Lol =T =1 110 [OOSR i

FIgures in the dOCUMENT ........iiiiiii e e e e s e e e s s st e e e e e s abreeeeeessnbreeeeeessnnsseenas iii
Tables iN the OCUMENT ....cii it e st e e s st e e s a e e e e s beeesanreeeesareeeesanees iii
Yol g o YNy [=To F= =T o YT o PSR TPSPP iv
CHAPTER 1: INTRODUCTION ..ottt ettt ettt ettt st sttt e st e bt s be e s be e sbeesbeesbeeennes 1
1.1.  Background and [ITEratlre rEVIBW ...........coceeviirieririeiiesienieetetesre ettt 1
1.2, INSHEULIONAL @NAIYSIS ..eeiuviieiiiecieece ettt e s te e st e e st e e st e e entaesateeensaeenraeenens 3
1.2.1. Historical background of BIOCOOP..........oociiiiiieeeee e stre e e sae e stae e 3
1.2.2. AN ettt Rt h et a e bt n b bt et renae e 4
A T V4 [ (o] PO TSSOSO PP ORO P TPPRURPROPP 5
1.2.4. IVHESSION. ...ttt ettt a e bt st et bt e bt st et nbe s bt et e en e e n e 5
CHAPTER 2: DESCRIPTION OF THE INTERNSHIP .....coiiiiii et 5
2.1, Problem StAEMENT. ....c..eoieeeeee e 5
A 11 (=14 a1 T T o] 1= od (Y= 5
2.2.1. GENEIAl ODJECHIVES ... .eicieeciie ettt ettt e et e et e et e s te e e te e e beeeteeeabeeebaesntaeenseeenseeenseeenens 5
2.2.2. SPECITIC ODJECLIVES ...veeieiieciee ettt e et e et e et e s te e e te e e beesataeebeeeneeenraeenens 5
2.2.3. Methodology and MAtErialS.........ccceeiieiiieie ettt ste et et e te et e et e e e saaesaeesreesaeesreesseens 6
Chapter 3: INTERNSHIP ACTIVITIES ....ccoiiitteee ettt ettt ettt e e e s sttt e e e e s ssabea e e e e s ssabtaeeeesssasbeaaeeesssnnnes 7
3.1. Week one: Nature Walk in Nyungwe BUffer Zone...........eeeeiecciiiei ettt 7
[11.3.1. Identification of species along the trails and to know their importance..........cccccooeeeeeennnneenn. 8
[11.3.2. Evaluation of community activities around the buffer zone ...........ccccooeeciiiiieiccieee e, 9
111.3.3. Identifying challenges of the ECOSYSIEMS ........ccuveiiiiieiicie et 10
111.3.4. Evaluating the role of DUTFEr ZONE .......ccuveiieiec e 10

3.2. Week two: Revisiting the area where exotic SPecies Were remoVved..........ccceevveecveeveeveevesvesvneenns 11
3.2.1. Reasons of exotic plant species removal from Nyungwe National Park.............ccccocovvrvvvrnnnnnn. 11
3.2.2. PUIPOSE OF the ViSIT....ccueiiiiiiiiciiecciiesee ettt et s te e be e be et e e beenbeenreenreens 12
3.2.3. Techniques of removing exotiC pPlant SPECIES.......ccccccuiiiiieiieiiieee e e 13

3.3. Week three: Removing exotic plant species in Nyungwe forest.........coecveveevieeceeciecvieeiecee e 14

3.4. Week Four: Practical field activity involving Biodiversity survey carried out in Nyungwe Buffer



A1 RESUIES «avveieee e ettt ettt ettt et ettt e e e s s e bttt e e essas b bt e e eessas b st e eeessaa b s teeessaaabaeeeessaaraaeeeessaarres 19

4.2, RECOMMENUALION 1eeetiiiiiriieeee it eeeee e e eeet et eeeeseesaateeesseasateeeeessssssasseesssasssssseesssassssaseeesssssssseeesssnsees 23
4.3, CONCIUSION ettt ettt e e e e ettt et e e s s aee bt e e eessastaaeeesssasasaaeeesssasssaeeeessasssbaeeesssasssens 24
RS 2 (] (o1 PR 25

Figures in the document

Figure 1: Cercopithecus I'hoesti Figure 2: Butterfly (Pyrisitia nise)............. 8
Figure 3 Tea Plantation in Mwumba Figure 4: Beehive in Mushabarara trail 9
Figure 5: Mr Ange explaining methods they used Figure 6: Arising shoot of eucalyptus................. 12
Figure 7: Black ants on chopped down exotic species Figure 8: Debris that turn into fertilizers ... 12
Figure 9: Cutting and removing the outer coat of the plant  Figure 10: Ecosystem restoration............ 13
Figure 11: Image of antelopes’ dungs (Alcephinea antelope) ..........ccuuueeeeeccieiieeieciiieee e 14
Figure 12: Plant species removal in @CtiON .........coiiiiiiiiiii i e e ree e e e e e 14
FIgUre 13: Line trans@Ct TraCiNg. . e e e e it i iiiieiiiiiiiiire e e ettt e ss e e e e e e e e et e eata b sa s e e seeeeeeeeeaesbsraaaeesseeeeenennnees 16
Figure 14: The molted skin of a snake Figure 15: Chameleon.................... 18
Figure 16: Plastic materials thrown in the park Figure 17: Animal hit by a vehicle.................. 24

Tables in the document

1T o] LI R Y - =T o T | LU 6
Table 2: By the help of dungs, records of different animal species were also found in this trail ................ 8
Table 3: Techniques used in removing EXotic plant SPECIES.......cccevcuiiiiiiiiiiiieiee e e 13
Table 4: Number of plant SPECIES FEMOVEM ........ccuvieiveiiiiieeiie ettt ettt esee et ebeesreeereeebeeereeeanes 15
TaDIE 52 HEIDS: .ottt sttt h e bt et ae b st et e tesaeene et e beeaeeneen 17
Table 6: Shrubs and trees with less than 10 cm of the diameter..........cocvevvririeieninenceeee e 18
LI 101 L I =TSSR 18
Table 8: Identified indigenous plant species in Nyungwe BUffer ZOne...........ccceeeverieiieneneneenenenennne 19



Acknowledgement

We are greatly thankful to almighty God who protected and guided us at every step we made
during our internship at BIOCOOP Rwanda.

We are sincerely appreciating Ange IMANISHIMWE, CEO and founder of BIOCOOP who

inspired and gave us the opportunity of a good area to conduct our internship.
We are also thankful to our Supervisor Irene IDUHUZUKURI for his guidance and support.

We would like to thank RDB, NFC, and KITABI Sector for the good collaboration with
BIOCOOP, without your help we would not easily find opportunities to enter the park and the

buffer zone

We cannot hesitate to appreciate BIOCOOP and K.E.C employees who created a

microenvironment for us all days of our internship

We would like to recognize our guide MUGENDASHYAMBA Emmanuel for his help in

species identification and his different advices.

In addition, we wanted to express our gratitude to different teams that we worked together on the
field and many other people who contributed directly or indirectly for our internship to be

successful.

Finally, we are thankful to the University of Rwanda, College of Science and Technology, the
Faculty of Science, Biology Department for providing this opportunity of internship that helps

students to acquire practical field skills that supplement in class theories.



CHAPTER 1: INTRODUCTION

1.1.  Background and literature review

Nyungwe National Park is a forest located
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monkeys (Plumptre ,2002). However,

these creatures are being disturbed by other exotic species introduced within their ecological habitats.

The exotic species are those introduced willingly or accidentally in a new environment. They compete
with the indigenous species for resources which may result in a total displacement of the indigenous from
their native habitats. The introduction of exotic species particularly Eucalyptus and Pines planted in
buffer zones or near natural forests are threatening them (REMA ,2007). Studies illustrated that exotic

plant species change the microbial community structure and function in the soil (Brunswick ,2002).



Vitousek 1990 cited in (Brunswick ,2002) published that the displacement of native plant species by
exotics is an increasingly common event. Therefore, In one of the problems occurring in natural forest is
that the exotic plant species may become invasive due to scarce of resources and enemy release
hypothesis (which states that plant species, on introduction to an exotic region, experience a decrease in
regulation by herbivores and other natural enemies, resulting in a rapid increase in distribution and
abundance) (Keane et al. ,2002). In addition, exotics in late stages of invasion eliminate native species
and replace their functional roles (Zavaleta et al. ,2001). Exotic Eucalyptus which is useless to the native
fauna is highly interfering with Nyungwe forest integrity (Pritam ,2014). Therefore, REMA
recommended that there might be the management of exotic species (their harvest, sylviculture,
elimination) in Nyungwe National Park (Pab, 2007).

If interactive processes are responsible for native species decline, then removal of exotic species should
result in a direct increase in the richness and relative abundance of native species (Didham et al. ,2005).
Eradication (poisoning and mechanical harvesting) as a removal of every individual and propagule of
an exotic species so that only reintroduction could allow its return, is the favored approach in removing
exotic species. However, this method might not accomplish the desired level of recovery of native
ecosystems; therefore, there should be both: (1) pre-eradication assessment, to tailor removal to avoid
unwanted ecological effects; and (2) post-removal assessment of eradication effects, on both the target
organism and the invaded ecosystem (Zavaleta et al. ,2001).

Thus, Biodiversity Conservation Cooperative (BIOCOOP) as an organization which aims at linking
biodiversity conservation with human welfare has taken initiative in implementing these methods in
conducting a biodiversity survey in Nyungwe buffer zone and remove exotic plant species from

Nyungwe entire forest to ensure the total ecosystem recovery.

It is in this context BIOCOOP preferred to involve young people in environmental friendly activities
including University students who came for internship to put in practice what they learnt in class.
BIOCOOP usually receives students from KCCEM (Kitabi College of Conservation and Environmental
Management) and from University of Rwanda, particularly the students who study conservation related
courses.

After getting information about this organization, we decided to request an internship there anticipating

more skills on practical field activities.



Our internship in BIOCOOP lasted for a period of 4 weeks from 19™ June to 19™ July. The internship is
set for 4™ year bachelor program at University of Rwanda. In BIOCOOP, our emphasis was based on
plant exotic species removal in Nyungwe National Park and Biodiversity survey in Nyungwe Buffer
zone.

Buffer zones are regarded as “areas peripheral to specific protected areas, where restriction on resource
use and special development measures are undertaken in order to enhance the conservation value of the
protected area”. Buffer zones have been suggested as a particularly suitable practice for climate change
mitigation, as they may facilitate the shifting of populations from reserves to adjacent lands according to
the climatic needs of species (IUCN ,2015). Buffer zones have a two-fold purpose; to reinforce reserves
by, e.g., increasing the size of area considered, and to eliminate or reduce negative influence on the
reserves from their surroundings. Reserve species may find supplemental habitat in buffer zones, but
buffer zones may also be core area for other species, and become core area for new species if habitat or

climate changes (Thorell and Gotmark ,2005).
1.2.  Institutional analysis

1.2.1. Historical background of BIOCOOP

BIOCOOP (Biodiversity Conservation Cooperative) is a Community Based Organization whose
members are aimed in :Biodiversity conservation, Hygiene and sanitation, and Environmental
management and protection for sustainable development (Efforts 1994). This institution was founded by
Ange Imanishimwe, in 2012; its main goal is to eradicate extreme poverty in local people around
Nyungwe National Park (NNP) by involving them in different money making projects. This reduces

illegal activities in the forest, and it is a reliable result for welfare of fauna and flora in NNP.

BIOCOOP emphasizes on community awareness and provides trainings to local community in farming

techniques and workshops to educate them on biodiversity conservation.

BIOCOORP is divided into four departments: First is Capacity building. It aims at building the capacity
of youth around NNP in ICT, biodiversity conservation, wildlife management, natural resources
management, ecotourism, environmental management, water, hygiene, sanitation, climate change
mitigation, agriculture, entrepreneurship, project management, civic leadership, and business

development.



Second is a department of community health and social welfare. This department is oriented in water,
hygiene, sanitation, nutrition, and social work. They implement the projects based on public health and

human nutrition as a result of eradicating malnutrition in local communities through education.

Third is a department of agriculture and livestock promotion. It aims at reducing the soil acidity in
Nyamagabe and Nyaruguru districts by making organic fertilizers easily accessible to everyone. They
integrate farming and human nutrition as the strategy of eradicating extreme poverty and malnutrition in

the country.

The lastly is a department of biodiversity conservation, environmental management, and
ecotourism promotion which integrates biodiversity conservation projects and sustainable development
of the people around NNP.

BIOCOOP works with different institutions including: Ministry of youth and ICT, UNDP, WFP, SFH
Rwanda, Good Neighbors Rwanda, RDB, Government of Rwanda, UNDP, SFH RWANDA, UR, and
KCCEM.

1.2.2. Aims
a. Increasing the livelihoods of community and put them at the good standards of physical and
financial capacity through teaching them on improved agricultural techniques
b. Promote community based ecotourism (CBET) around Nyungwe National Park
c. Unemployment alleviation in youth and women by green job creation and entrepreneurship

development.

o

Enhance youth involvement in the implementation of our country priority programs.
Promote integrated biodiversity conservation and sustainable development
Integrate Biodiversity Conservation and Health for the sustainable social welfare

Tree planting for carbon sequestration to take mitigation measures to climate change

o «Q o

Enhance evergreen agriculture and green infrastructure in Rwanda

Encourage hygiene and sanitation in rural areas of Rwanda

j.  Promote wildlife conservation and protection in and around protected areas of Rwanda

k. Promote conservation education at secondary schools and at high education institutes (universities
and colleges)

I.  Promote research in biological sciences



m. Strengthen civic leadership and entrepreneurship

n. Connect youth to scholarship and training opportunities

1.2.3. Vision
- Contribute to the development of Rwanda to the level of middle income countries using our

resources and skills.

1.2.4. Mission

- Build a Nation, Environ-Socio - Economically stable through our skills and our Resources.

CHAPTER 2: DESCRIPTION OF THE INTERNSHIP

2.1. Problem statement

Due to the ability of exotic plant species in an ecosystem, they compete with the indigenous and may
totally displace them from their native location ; The major problem of the exotic species is that they
regenerate very fast in an ecosystem (Lorenz and Lorenz 2014; Rwanda 2011). In Nyungwe National
Park, there is a big problem of exotic plant species along the sides of the tarmac road mainly caused by
anthropogenic activities (Association, 2015). Local communities around NNP have little knowledge
about biodiversity conservation; which is causing gradually the spread of harmful species in Nyungwe

forest.

2.2. Internship objectives

2.2.1. General objectives

Acquiring skills from different techniques and materials utilized in surveying biodiversity and assessing

the impact of removing exotic and invasive plant species in Nyungwe National Park.

2.2.2. Specific objectives
» To assess the negative impact of exotic and invasive species in Nyungwe national forest.
» Assessing how biodiversity conservation is linked directly to local community’s livelihood

> ldentification of plant species and techniques they use in removing exotic plant species

5
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>

indigenous species

Assessing the relationships between animals and plants

Linking biodiversity conservation with job creation

To put in practice what we had theoretically

To know how the exotic plant species can be removed from natural habitat without harming

To know animal species rare in other areas of Rwanda
Access to Nyungwe National Park as a good field for conservationists

Cross cultural exchange

2.2.3. Methodology and materials

2.2.3.1. Methodology

%

X/
°e

A X4

X4

plant species

2.2.3.2. Materials

©O© 0o ~NO O WN -

N el
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¢+ Counting the number of exotic and invasive plant species removed

Visiting the field for nature observation and survey

Sampling methods by line transect techniques.

Applying cutting down, girdling and hand-pulling techniques to remove exotic and invasive

Boots

Note Books

Pens

Rain coats
Machetes and axes
Gloves

GPS

Digital Camera
Hip-Chain
Compass
Decameter

Range finder
Tangent height gold

For cover and protection from rain, mud

Used to keep collected data

To jot down some comments and recording the number of species
For cover from the rain

For cutting down exotic plant species and clearing while tracing the transect line
For hands protection

For allocating the coordinates along the transect

For taking pictures

For measuring the total length of transect and to locate the plots.
For illustration of the direction in 90 degrees.

For measuring the DBH and tracing the plot.

For measuring the distance in which an object is found.

For measuring the height of the tree




Chapter 3: INTERNSHIP ACTIVITIES

3.1. Week one: Nature Walk in Nyungwe Buffer zone
First week: Familiarization week

During the familiarization week, we made a nature work by
traveling different trails including: Mabende, Mushabarara and
Mwumba trails. We hiked different trails and identified different
plant and animal species. The exotic species found there were
Eucalyptus, Acacia, cupresus and Pine tree. As most of them
had been removed; wew managed to identify some remaining
plant species in those trails. (Table 8) represents the indigenous
species we collected in the trails of Nyungwe buffer zone in

Kitabi sector.

Specificity in each trail:

* Mushabarara: Beehive hang-up
Signs of wild bush pigs
« Mabende : High diversity of pinus
People use that place for praying
»  Mwumba: Tea plantation is abundant
Tea factory
ACTIVITIES IN THE TRAILS

» ldentification of species along the trails and to know their importance (Table ...).

» Evaluation of community activities around the buffer zone
> ldentifying challenges of the ecosystems
» Evaluating the role of buffer zone



111.3.1. Identification of species along the trails and to know their importance

Species identified have been arranged in a table summarizing all observed species in the whole month
and they are found in (table 15). All these species are indigenous and have proved a survivorship signs

after exotic plant species had been removed from them.

111.3.1.1. ANIMAL SPECIES IDENTIFIED

Figure 1: Cercopithecus I'hoesti Figure 2: Butterfly (Pyrisitia nise)

Table 2: By the help of dungs, records of different animal species were also found in this trail

Record PHISICAL VEGETATION | DISTURBENCE | General TIME
APPEARANCE | SARROUNDING observation

White and | Old Ericae spp. | No disturbance Dungs  are | 9h:32’

black (nyiragishihe) located in

colobus hidden areas

monkey

Umuhari | Flesh Pinus elioti Disturbance Trapped Dby | 9:50°
humans

Urutoni Flesh Umuhobobo No disturbance Dungs  not | 10:20°
located in
hidden areas




By the help of hearing sounds and observation, we recorded different bird species:

Papyrus canary
African penduline tit
Lesser masked weaver
White throated swallow
Cabanis’ greenbul

o~ wbdE

111.3.2. Evaluation of community activities around the buffer zone

» Agricultural activities:

Tea (Camellia sinensis)

Wheat (Triticum aestrivum)

Peas (Pisum sativum)

Beans (Phaseolus vulgaris )

Potatoes (Ipomoea batatas).
» Beehives hang-up (honey production)
* Farming

 Commercial activities

Figure 3 Tea Plantation in Mwumba Figure 4: Beehive in Mushabarara trail



111.3.3. Identifying challenges of the ecosystems
> lllegal cutting down of trees

Hunting
Wild animals destroying local people’s crops

Fire from honey harvesters

YV V V V

Illegal charcoal making

111.3.4. Evaluating the role of buffer zone

Conservational role:
- Slow water runoff and enhance infiltration
- Protect from wind
- Increase biological control of pests
- Protect from flood waters
- Buffer zone inhibits illegal activities that would harm the park
- Protection of endemic species from going extinct
- Restore connectivity
- Increase access to resources

- Shade stream to maintain temperature

Economic role:
- Conflict reduction between local community and animals from the park
- Produce marketable products
- Reduce energy consumption
- Increase property values
- Provide alternative energy sources
- Provide ecosystem services
- Local people collect grasses for their cattle from buffer zone
- Different activities of local people take place only in the buffer zone.

For insteance : Beehives hang-up

10



Social importance:
- Traditional medicine for local people are found in the buffer zone
- Promote nature-based recreation
- Jobs for local people from companies responsible for managing the buffer zone.

Eg: New Forest Company (NFC).

3.2. Week two: Revisiting the area where exotic species were removed

In this week, we visited the areas along (Mushabarara and Sigira trails) where BIOCOOP had removed
the exotic plant species which were hindering the growth of indigenous species in Nyungwe National
Park. We were guided by Mr Ange Imanishimwe, CEO and founder of BIOCOOP and Irene
IDUHUZUKURI, our supervisor. We realized that the indigenous had already established in those areas
and many other species including animals were enjoying the food and habitat from the rest of the tree
cuttings that had been left there as fertilizers. Among the removed we encountered included: Acacia
melanoxylon, Eucalyptus spp, and Cupresus spp. Only cupresus and pinus did not regenerate but others
did.

3.2.1. Reasons of exotic plant species removal from Nyungwe National Park

BIOCOOP is removing them due different reasons: to securing the integrity of the indigenous forest of
Nyungwe (to protect the indigenous Species because they are food for wildlife animals), they compete
with indigenous plant species and may become invasive which may disturb the whole ecosystem,
protection of endemic species from going extinct and finally, by securing the indigenous species will

sustain research and tourism.

11



Figure 5: Mr Ange explaining methods they used Figure 6: Arising shoot of eucalyptus

3.2.2. Purpose of the visit
The purpose of the visit was to examine: (i) The success of the exotics removed or regenerated, (ii) The

unrecognized species and we removed them, (iii) The ecosystem restoration success of the indigenous

species, and (iv) the importance of the remaining cut part of the plant (igitsinsi).

Figure 7: Black ants on chopped down exotic species Figure 8: Debris that turn into fertilizers

12



3.2.3. Techniques of removing exotic plant species

The removal of exotic plant species needed some techniques. These included (i) Cutting plant and
removing the outer coat of the remaining cut part of the plant, (ii) Uprooting where it was possible, (iii)
Drying by removing the outer coat of the plant without cutting it, and (iv) revisiting the site after three
months to evaluate the success (monitoring). Each method was utilized depending on the area and where
they would be reliable and applicable.

NB: The removed trees are taken to ranger posts and secondary schools to be used as firewood; and the

remained in the forest are used by other living organisms as fertilizers, food, and epiphytes support.

Table 3: Techniques used in removing Exotic plant species

Cutting down Process used where the trees don’t harm the forest by
falling down

Girdling Techniques Process used where falling trees could harm the
forest; includes the removal of bark around the tree

Hand-Pulling Technique Process applied for young developing trees of any

exotic species

Images illustrating one of the techniques and
_the outcome

Y e

P g
"X

Figure 9: Cutting and removing the outer coat of the plant  Figure 10: Ecosystem restoration
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After removing exotic plant species in Nyungwe
National Park (NNP), light and resources of
indigenous trees species increased then plants eaten
by animals grew faster to give food for wild animals
such as insects (bees and ants), birds and monkeys.
Along MWUMBA site, we also identified some
insects such as red ants, termites and black-ants. Signs
of antelopes were apparent through their dungs.

Figure 11: Image of antelopes’ dungs (Alcephinea antelope)

3.3. Week three: Removing exotic plant species in Nyungwe forest

This was a week in which we removed exotic and invasive plant species in Nyungwe National Park from
Kitabi to Karamba. We encountered two silver monkeys who were moving near the tarmac road at
KUWASENKOKO. We also met with Blue necked sunbird, three blue-great turacos, one antelope one

Gambian rat and the dead snake overrun by a vehicle on tarmac road.

Figure 12: Plant species removal in action

14



Table 4: Number of plant species removed

No | Species Name Number
1 | Persea americana 71
2 | Psidium guajava 238
3 | Solanum chrysostricum 1237
4 | Cyphomandra betaceae 15
5 | Passiflora edulis 51
6 | Acacia ssp 47
7 | Mangifera indica 14
8 | Physalis peruviana 2
9 | Cupresus ssp 3
10 | Tephrosia vogeli 1
11 | Sorghum ssp 1
12 | Citrus sinensis 1
Total 1681

Statistics of removed plant species
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3.4. Week Four: Practical field activity involving Biodiversity survey carried out in Nyungwe
Buffer zone

We worked on a biodiversity survey in Nyungwe Buffer zone located in Nyamagabe district, Kitabi
sector, and Kagano cell; dealing with transects and plots by identifying plant and animal species within

the same range and recording human signs along the transect.

Transect line number 2 (in which we worked) had 2.5 km long, along which we designed 5 plots

separated by 500m each. It traversed the Nyungwe buffer zone, whose direction was from West to East.

- We were exposed to a number of different tools and how they are used on the field which
included: GPS, Camera, heap-chain, compass, Tangent height gold, decameter, range finder
and Machetes.

Plot identifications:

- Circle of 9.77 radius used to count DBH for higher plant species referring to circumference
measured at 1.30m of the plant and divide it by 3.14.
- Smaller circle of 3.99 radius applied for shrubs and herbs and on trees with less than 10 cm of

diameter.

Figure 13: Line transect tracing
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Animal species recorded

- lkimata
- Squirrel
- Cameleon

Plant species identified:

Table 5: Herbs:

Nbr Species names Species Family 16 | Lindernia LN | Scrophulariacea
code nummularifolia

1 Crasoccephalum cv Asteraceae 17 | Bothriocline BU | Asteraceae

vitellinum glomelota
2 Virectoria major VM Rubiaceae 18 | Eleagion EF

fluitans
3 Panicum heterostacyum PH Poaceae
— 19 | Cyathula CC | Amaranthaceae
4 Killinga stenophyla KS Cyperaceae cylindrica
5 Bothriocline ugandensis BU Asteraceae 20 | Pteridium PA
6 Polygala rwenzoriensis PR Polygalaceae aquirinum
7 Katschya aeschynomensis | KA 21 | Achyranthus AA | Amaranthaceae
aspera

8 Senecio mariettae SM Asteraceae
9 Gynura scandens GS Asteraceae
10 | Rumex beguaerti RB Polygonaceae
11 | Bothriocline nyungwensis | BN Asteraceae
12 | Spermacoce princiae SP Rubiaceae
13 | Cyperus latifolius CL Cyeraceae
14 | Rubus steudneri RS Rosaceae
15 | Triumfetta cordifolia TC Malvaceae
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Table 6: Shrubs and trees with less than 10 cm of the diameter

Nbr | Species names Species code | Family Number
Eucalyptus maiden EM Myrtaceae 3
Macaranga MK Euphorbiaceae 1
kilimandjarica
Eucalyptus grandis EG Myrtaceae 4

Table 7: Trees
Tree position
No | Species name Dref(cm) |HBole[m] | H Tot [m]
1 | Pinus patula 33 15.1 20.21
2 | Pinus patula 51 17.8 23.9
3 | Pinus patula 42.9 17.2 21.3
4 | Pinus patula 33.7 15.7 17.6
5 | Pinus patula 33.7 22.1 24.7
6 | Pinus patula 53.5 25.2 28.9
7 | Pinus patula 30.8 22.8 26.1
8 | Pinus patula 32.1 22.2 26.2
9 | Pinus patula 30.8 22.7 25.3
10 | Pinus patula 385 26.2 28.4

Animal species identified

Figure 14: The molted skin of a snake

Figure 15: Chameleon
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Chapter 4: RESULTS, RECOMMENDATION AND CONCLUSION

4.1. Results

Table 8: Identified indigenous plant species in Nyungwe Buffer Zone

No kinyarwanda Scientific name Family Function
Name
1 | Umwungo Polyscias fulva Araliaceae Medicinal, Timber and/or
Firewood etc
2 | Umushwati Carapa grandiflora Moraceae Food for wild animals
3 | Ibishihe Arthropteris orientalis Polypodiaceae Food for wild animals
4 | Umwufe Myrianthus holstii Moraceae Fruits are edible for
humans, and all types of
chimps
5 | Idoma Helichrysum helvolum Asteraceae Medicinal
6 | Igicumucumu Leonitis nepetifolia Lamiaceae Food for rabbits , Medicinal
7 | Igifuraninda Crassocephalum Asteraceae Eaten by rabbits
montuosum
8 | Igikuryi Verectoria major Gesneriaceae Bees food
9 | Igishayote Sechium edule Cucurbitaceae Edible fruit
10 | Igishihe Arithropteris orientalis Tectariaceae Mixed with ibarizo to make
briquette
11 | Igitamatama Bothriocline ugandensis Asteraceae Bees' food
12 | Igitenetene Kalanchoe crenata Crassulaceae Medicinal
13 | Igitovu Acanthus pubescens Acanthaceae Medicinal
14 | Ikidashya Medicinal
15 | Ikinetenete Alchornia hirtella Euphorbiaceae Medicinal
16 | Ikinobonobo Psychotria spp. Rubiaceae Eaten by black and white
colobus monkeys
17 | Ikinyabushishi Erica spp. Ericaceae Medicinal
18 | lkirumbi Panicum adenophorum Poaceae Used in handcraft, Food for
animals except pigs
19 | Imbatabata, Plantago palmate Anacardaceae Sign of disturbance
mbatama
20 | Umurengarutare Pseudosabicea arborea ssp | Rubiaceae Used as traditional
mattresses
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21 | Indondori Impatiense burtonii Balsaminaceae Edible

22 | Indondori Impatiense kagamensis Balsaminaceae edible

23 | Indondori Impatiens ssp. Balsaminaceae Edible

24 | Inkeri Rubus spp. Rosaceae Edible, Medicinal

25 | Intaratara Cyperus distans Cyperaceae Handcraft for baskets

26 | Intomvu Lobelia gibberoa Campanulaceae Used by bees but honey
taste bitter, purgative,
umwirongi

27 | Intono (umuvuno) Olea hochstetteri Oleaceae Food for wild animals

28 | Irebe Nymphaea spp. Nymphaeceae heal diarrhea, wound

29 | Ishinge Aristida adoensis Poaceae Icyarire, gusakara, Kwenga,
ifumba, inkuyo

30 | Isogo Solanum nigrum Solanaceae Medicinal, edible

31 | Mbatama/ Plantago palmata Plantaginaceae Signs of disturbance

imbatabata

32 | Mbogagifu Edible

33 | Mugabudasumirwa | Carduus leptocanthus Asteraceae Skin medicine, Bayikubita
inka yanze konsa

34 | Nyirabuti Conyza welwitschii Asteraceae Medicinal. Bees' food

35 | Nyiragaheha Medicinal

36 | Rugugura Poaceae Food for animals

37 | Rwagara Isodon ramosissums Lamiaceae Acidic honey

38 | Setaria Setaria spp. Poaceae Consumed by cows

39 | Ubugomboro/ Basella alba Basellaceae Heal snake bites and is used

indarama as vegetables

40 | Uruvunanka Baruphundikiza inkono
y'amateke

41 | Umubirizi Vernonia amygdarina Urticaceae Medicinal

42 | Umufumba Rumex usambarensis Polygonaceae Edible

43 | Umugeti Hagenia abyssinica Rosaceae Food for primates (gorilla,
monkeys)

44 | Umugote Sygyzium guineense Myrtaceae Medicinal, food for chimps

45 | Umuhahi Medicinal

46 | Umuhanda Casearia runssorica Salicaceae Purgative
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47 | Umuhanga Maesa lanceolata Primulaceae Medicinal, Food for wild
animals

48 | Umuhanurankuba Embelia ubeniana Primulaceae Given to pregnant women

49 | Umuhati Dracaena afromontana Asparagaceace Eaten by goats

50 | Umuhehaheha From which bees make
insinda (bees' life cycle)

51 | Umuhokoro Phytolacca dodecandra Phytolaccaceae Medicinal

52 | Umuhulizi Podocarpus latifolius Podocarpaceae Used for timber

53 | Umuhurura Ipomea wighitii Convoluvulaceae | Used in Rwandan culture
during the naming of cows

54 | Umukamba Clematis sinensis Dryopteridaceae | Medicinal

55 | Umukaragata Embelia schimperi Primulaceae Their leaves are edible

56 | Umukeri Rubus spp. Rosaceae Edible

57 | Umukipfu, urubogo, | Sericostachys scandens Amaranthaceae Food for elephants

umutepfu

58 | Umukiryi Virectaria major Rubiaceae Medicinal

59 | Umukubayoka Cassia floribunda Fabaceae Medicinal

60 | Umukumbuguru Clerodendron buchholzii Verbenaceae Food for monkeys

61 | Umumenamabuye | Pavetta ternifolia Rubiaceae Food of chimps

62 | Umunaba Triompheta annua Malyaceae Handcraft

63 | Umunayu Brillantaisia cicatricose Acanthaceae Bees' food

64 | Umunazi Dasylepis racemosa Achariaceae Medicinal

65 | Umunazi Parinari excelsa Chrysobalanaceae | Food for chimps, Medicine

66 | Umunekeneke Lobelia petiolata Campanulaceae Medicinal

67 | Umunkamba Clematis sinensis Ranunculaceae Medicine for skin infection
and kids' brain pain

68 | Umurara Macaranga kilimandjarica Euphorbiaceae Abundant in NNP

69 | Umurengarutare Pseudosabicea arborea spp. | Rubiaceae Cultural use

70 | Umurishafumberi Phyllanthus fraternus Euphorbiaceae Eaten by antelopes

71 | Umusamanzuki Hypericum revoltum Hypericaceae

72 | Umusarenda Triumfetta cordifolia Malvaceae Used in handcrafts for
baskets

73 | Umusekera Macaranga Euphorbiaceae Monkeys' food

neomilbreadiana
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74 | Umusekera Macaranga kilimandjarica Euphorbiaceae Monkey's food

75 | Umushababarara Canthium oligocarpum Rubiaceae Monkeys' food

76 | Umushabishabi Asparagus spp. Asparagaceae Monkey's food, Medicinal

77 | Umushishi Symphonia globilifera Clusiaceae Medicinal, Home for birds
(Rwenzori turaco)

78 | Umushishiro Zehneria scabra Cucurbitaceaea Medicinal (Amahumane)

79 | Icandage Leaves flour heal the wound

80 | Umushyoshyo Polygala ruwenzoriensis Polygalaceae Bees' food

81 | Capsini Medicinal

82 | Umutavunika Bothriocline nyungwensis Asteraceae Medicinal

83 | Umuvumu Ficus thonningii Moraceae Infrastructure, cultural
function

84 | Umuvunanka, Lactuca inermis Asteraceae Medicinal

Rurira

85 | Umuyogera Crotalaria spp. Fabaceae Purgative

86 | Umwanya Neoboutonia macrocalyx Euphorbiaceae Cultural use

87 | Umutaki Ocotea milchelsonii Lauraceae Medicinal

88 | Urukooko Setaria longeseta Poaceae Food for goats

89 | Urutintibo Alchornea hilterra Euphorbiaceae Food for monkeys, Eaten by
antelopes, Highly abundant
in NNp

90 | Ubusuna Cyperus articulatus Cyperaceae Handcrafts

In general we gained:
* Inspiration of linking biodiversity conservation and job creation
* New plant and animal species names and their importance
» Knowledge about the importance of the buffer zone in conservation
» Knowledge about the impact of exotic species on indigenous species
» Techniques of removing exotic species

» Experiences in team work
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» Knowledge about the outcome after removing exotic species (ecosystem restoration)
» Practical field experience of removing exotic species

» Observational skills of how exotic species disturb the ecosystem

» Realization of human influence in spreading exotic species

* To see how local community getting involved in conservation

* We gained skills in identifying animal behaviors

* Plant species from which bees forage nectar

* Hands on actual tools used in biodiversity survey

» Practical knowledge about biodiversity survey techniques

4.2. Recommendation

* Though the park protection is in place, some individuals are still entering the park illegally;
therefore, there needs to be an improvement in law enforcement, sensitization, education and job

creation projects in cooperatives etc.

* Though the sign posts remind the passengers not to throw non-biodegradable materials and edible
fruits in the park, still those objects are there; therefore, park managers need collaboration with

transportation agencies travelling in NNP.

« Some exotic species that are not listed among the ones to be removed such as: Desmodium

intortum, Pennicetum ssp. and Synodon dactylon, should also be added to the list of removal.

» Though there are rules and regulations concerning drivers warning them on how they have to
behave in the road, some animals are losing life being hit by vehicles; therefore, reinforcement of

the law for hit animals by a vehicle is needed.
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Figure 16: Plastic materials thrown in the park Figure 17: Animal hit by a vehicle

4.3. Conclusion

Finally, by the desire to protect and maintain the integrity of species in Nyungwe forest, BIOCOORP is
doing an amazing work in biodiversity conservation and sustainable development for local people around
the park. They have slightly reduced a number of poachers in the park through educational and job based
creating programs they provide for local communities in Nyamagabe. And the work being conducted by
BIOCOOP of removing exotic plant species from Nyungwe is proving an effective work of keeping
Nyungwe forest with indigenous species only in some few years ahead. Indigenous trees are now
recovering and recapturing their native habitats. However, this job still needs daily monitoring processes

for effectiveness of a total removal of exotic species from Nyungwe forest.
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