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Activity Summary and achievements;

The current grant was designed to generate new opportunities to help reduce poverty
and inequality and increase profitability of historically disadvantaged agribusinesses
and SMMEs. Thiswas done by helping emerging farmers and entrepreneurs to access
new markets through the identification of indigenous plants used for the treatment of
zoonotic helminth disease. Establishing business linkages was used becauseit is an
effective tool for developing agribusiness and SMMEs. Linkages between resource-
poor farmers and businesses with larger established entities were another aim of this
grant and included identification of potential markets, transfer of information,
technologies and skills and access to finance. Identification and a better
understanding of the indigenous plants used by farmers for the treatment of zoonotic
helminth diseases in RSA expands the number of ‘toolsin the toolbox’ to be used for
managing these diseases. Thisimprovesthe quality of life for the people and their
animalsin rural communitiesin the Eastern Cape and other emerging farming areas
throughout RSA, the value of animalsin production and the marketplace, reduces the
risk of human disease and creates a potential commercial use of plants for emerging
agriculture and commercialization.

The following outcomes were achieved during this grant:

231 plants were identified in the treatment of helminth diseases for livestock,

including zoonotic helminthsin RSA;

e 226 plants were identified with potential anthelmintic efficacy and availability;

e Atlest 13 of 226 plants were identified for their market popularity, part used and
rarity status,

e 41 stakeholders were identified and have communicated an interest in the market
niche of plants and the commercial potential;

e Many of the 41 stakeholders are actively working with emerging farmers and have

communicated an interest in this market niche of plants and the commercial

potential.



Contents of thisreport:

1) Tranche 5, Milestone 8 Report (August 2005);
2) Grant Completion Report; and
3) Annual Narrative Summary (FY 2005).
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Final Report
Milestones 8 and 9

Grant name: Potential use of indigenous plants for zoonotic helminth diseases in South
Africa.

Grant reference number: 0130-10030G-GA38
Grantee: RC Krecek

Background: The pork tapeworm, Taenia solium, is one of the zoonotic worm parasitic
diseases recognized as a public health and agriculturai challenge worldwide, in the Sub-
Saharan subregion and in South Africa. This disease is considered as one of the
“neglected diseases of neglected populations” by the World Health Organization. It was
identified as a potentially eradicable disease, yet remains an emerging disease of
eastern and southern Africa. During 2004, a mobilization of stakeholders took place
initiated at an international conference “Establishing a Global Campaign for Combating
Cysticercosis” held in ltaly. At this landmark meeting, an International Cysticercosis
Coordination Center was formed and action plans formulated to attack the burden of this
disease.

Novel sustainable approaches for managing such diseases are urgently needed. This is
due to the resistance of organisms to remedies and pressures as a result of
environmental awareness to reduce the levels of chemicals used in animals. In the
developing world, rural poor use numerous ethnoveterinary plants for the treatment of
worm diseases in livestock and in humans. One use of plants is for the treatment of
pork tapeworm. This parasite causes serious disease in humans, neurocysticercosis,
which results in epilepsy and often death. The highest prevalence of juvenile
neurocysticercosis in the world is in the Eastern Cape Province of South Africa. The
pork tapeworm life cycle also leads to porcine cysticercosis which seriously limits
emerging pork production and is a serious public health threat.

There are several recent reports of indigenous plants used by resource-poor farmers in
Tanzania and Kenya to treat cysticercosis in pigs and the adult stages of 7. solium in
humans. One example is “iodwa” (Embelia schimperi) given by farmers in the treatment
of this disease in Tanzania. The Masai people crush the seeds of this plant and drink it
in tea and milk. Embelia spp also grows in South Africa and the status of its use by local
farmers needs investigation. There are also reports in Tanzania of a root being used by
farmers to ‘"cure" their pigs of infection with cysts (H Ngowi, 2003, personal
communication). Another zoonosis, hydatidosis is being treated by Turkana tribesmen
in northern Kenya and people in southern Sudan with use of an indigenous plant herb or
root (Echinococcus spp) (E Zeyhle, 2004, personal communication; L Willingham, 2003,
personal communication).

A study was conducted with 224 pig owners in the Eastern Cape (Krecek, 2005). They
were interviewed about the practices they use for the management of porcine
cysticercosis and 15% indicated that they use indigenous plants and traditional remedies
to treat this disease (Krecek et al., 2004; Krecek et al., unpublished results, 2004). The
potential for the use and development of indigenous plants relies on the availability of
the current information and relevant databases. The World Health Organization



estimates that 80% of the populations of developing countries rely on traditional
medicine, mostly plant drugs, for their primary health care needs.

An inventory of 231 species was compiled with supporting information (genus and
species, family name, plant part used, plant preparation, chemical activity known,
common names etc.) of plants used for the treatment of helminths in animals and
humans in South Africa. This also includes 43 species used for tapeworms and 19 for
the treatment of epilepsy. All of these plants were considered for their trade, trade
popularity and distribution. To test this inventory with the enduser in the field a
guestionnaire was used to gather information about the plant usage in the endemic
areas for the pork tapeworm. Throughout the grant results were disseminated to
stakeholders and posted on this web site (http://www.africabio.com/status/zoonotic.htm).

Strategic objective: This grant aimed to identify indigenous plants, which are currently
used for the treatment of zoonotic helminth diseases and to assess their potential to
successfully treat these diseases in livestock and humans. This has led to the
identification of opportunities for emerging farmers and entrepreneurs to grow and
market these plants. Numerous studies led by the graniee reporied that resource-poor
livestock owners do not have easy access to information or technological inputs. There
is a demand from these owners however, for further information and relevant skills
training to aid with prevention and control of animal and human diseases as well as to
improve animal production. Indigenous plants are used by these owners and farmers to
improve the health of their animals. Therefore, identification of these plants, compilation
of information about their availability and determination of the highest probability of
producing anthelmintic drugs were aims of this grant.

Milestones 8 and 9 achieved: Milestone 8 identified biotechnological entities
interested in plants with anthelmintic properties and efficacy against zoonotic helminths
and a final report circulated to stakeholders. Linkages with emerging farmers and
interested biotechnological entities were made. Milestone 9 is currently being finalized.
Posters are being printed and distributed.

Tasks and milestone deliverables:
All tasks, quarterly and semi-annual reports were delivered timeously (details are in
Addendum A).

Proposed and achieved outcomes with impact indicators for this grant:

a) Proposed: list a minimum of 50 indigenous plants being used in the treatment
of helminth diseases for livestock, including zoonotic helminths in
South Africa.

Achieved: 231 plants were identified.

b) Proposed: identify a minimum of 30 plants with potential anthelmintic efficacy
and availability.

Achieved: 226 plants were identified.

c) Proposed: determine which plans are potentially profitable.

Achieved: at least 13 of 226 were identified for their market popularity, part
used and rarity status. Additional market assessments are
needed io update this list as more are estimated to have market
and trade popularity leading to their potential profitability.



d) Proposed: identify a minimum of 5 biotechnological entities with interest in
this market niche of plants and in the development of the
commercial potential.

Achieved: 41 stakeholders were identified and have communicated an
interest in this market niche of plants and the commercial
potential.

e) Proposed: link emerging farmers with biotechnological firms and institutions
through established linkages.

Achieved: many of the 41 stakeholders are actively working with emerging

farmers and have communicated an interest in this market niche
of plants and the commercial potential.

f) Proposed: identify opportunities in the chain from production, processing and
marketing of wild and domestic plants to the development, future
commercialization of these ethnoveterinary plants for emerging
livestock producers and their communities.

Achieved: this was achieved throughout the grant with regular networking,
communications and linkages established to identify the
opportunities.

Overall statement of grant impact:

The six outcomes were achieved beyond the impact indicators set for this grant. For
example, when the numbers of plants used for treatment of zoonotic helminth diseases
were compiled the list was almost seven times more than predicted. This was also true
for the plants identified with potential anthelmintic efficacy and availability.

This project proposed to generate new opportunities to help reduce poverty and
inequality and to increase profitability of historically disadvantaged agribusinesses and
SMMEs. This was achieved by helping emerging farmers and entrepreneurs to access
new markets through the identification of indigenous plants used for the treatment of
zoonotic cestode diseases. The list of plants highlighted in this study enables emerging
farmers together with biotechnological industries to consider which plants are available
in specific regions. Though not an initial objective of the current study, information such
as whether the plants were traded, where they were traded and market popularity were
compiled. This screening effort was a first in prioritizing the most promising and
potentially most profitable plants. This was a very preliminary effort but highlighted the
need for future detailed market assessments to fully examine the promise of these
plants, and ultimately the opportunities for emerging farmers.

Women are the owners of free-range pigs, the domestic livestock animal species in the
pork tapeworm life cycle which infects pigs and humans. “Safe pork” increases livestock
production and also reduces the public health hazard to communities dependent on the
raising of this animal. The husbandry, management and animal health needs of these
pigs are the responsibility of these owners, who are largely women. Therefore they will
gain directly from the knowledge generated in the current grant. The staff in the daily
operation of the grant was also mostly women (e.g. animal health support,
administration, bookkeeping, statistical support etc.)

Relationships of mutual benefit were developed with more than 40 biotechnological
entities who have an interest in this market niche of plants and in the development of the
commercial potential of these plants. This was achieved through networking,



dissemination of the findings and promotion of the resuits at national and international
meetings in 10 presentations in four countries.

Supporting key documents in this report are in Addendums A-J:
Addendum A Details of tasks, quarterly and semi-annual reports and Implementation

plan for grant

Addendum B List of identified stakeholders
Addendum C Record of meetings with stakeholders
Addendum D Scientific posters, presentations and papers produced during this project.

The first two included with this report and the Pork tapeworm poster
developed in the USAID/South Africa grant “Project: An epidemiological
study on porcine cysticercosis in an emerging farming area of South
Africa (Grant contract number: PIL-S09AG-674-0326-06) are included
here.

Xhosa and English life cycle on pork tapeworm designed and produced for
technology transfer with communities in the Eastern Cape Province.

Scientific poster. Plants in South Africa used as anthelmintics for the treatment
of zoonotic helminths. R.C. Krecek*, J.B. Githiori and R. Peter (*Presenting
author). 4™ International Workshop: Novel approaches to the control of helminth
parasites of livestock. Worm control or worm management: new paradigms in
integrated control.  University Cultural Center, Universidad Autonoma de
Yucatan, Merida, Yucatan, Mexico (10-12 January 2005).

Scientific poster. Let's break the pork tapeworm life cycle with 6 easy steps.
Krecek, R.C.*, Willingham, A.L., J.E. Fincham and L. Lake (*Presenting author).
UK Department for International Development Livestock Production Programme
(LPP) meeting. 12-15 September 2005. Pietermaritzburg, South Africa (Invited).

Scientific poster. An inventory of plants used to treat zoonotic helminths in South
Africa. Krecek, R.C.*, Githiori, J.G. and Peter, R. (*Presenting author). UK
Department for International Development Livestock Production Programme
(LPP) meeting. 12-15 September 2005. Pietermaritzburg, South Africa (Invited).

Scientific poster. Which plants in South Africa used as anthelmintics for the
treatment of zoonotic helminths? Krecek, R.C.*, Githiori, J.G. and Peter, R.
(*Presenting author). 20" International Conference of the World Association for
the Advancement of Veterinary Parasitology, Christchurch, New Zealand (16-20
October 2005).

Invited workshop contribution. Establishing a global campaign for combating
cysticercosis. Willingham, A.L., Carabin, H., Mukaratirwa, S. and Krecek, R.C. *
(*Presenting author). 20" International Conference of the World Association for
the Advancement of Veterinary Parasitology, Christchurch, New Zealand (16-20
October 2005).

Scientific paper. Monetary impact of Taenia solium cysticercosis in four
countries. Carabin, H.C,* Krecek, R.C., Cowan, L.D., Willingham, A.L., Nash, T.,
Sanchez, A.L., Rajshekar, V. and Foyaca-Sibat, H. (*Presenting author). 133™
Annual Meeting of the American Public Health Association, New Orleans,



Louisiana, USA (5-9 November 2005).

8) Scientific peer review paper. Krecek, R.C. and Waller, P.J. 2005. Towards the
implementation of the “basket of options” approach to helminth parasite control of
livestock: emphasis on the tropics/subtropics. Veterinary Parasitology
(Accepted).

9) Scientific peer review paper. Pearson, R.A. and Krecek, R.C. 2005. Delivery of
health and husbandry improvements to working animals in Africa —
considerations in planning activities. South African Journal of Agricultural
Extension (Under review).

10) Scientific peer review paper. Carabin, H., Krecek, R.C., Cowan, L.D., Michael,
L., Foyaca-Sibat, H., Nash, T. and Willingham, A.L. 2005. Estimation of the
monetary burden of Taenia solium cysticercosis in the Eastern Cape, South
Africa. Tropical Medicine and International Health (Submitted).

Addendum E Questionnaire: Plants used for the treatment of worms in animal and
humans in South Africa
Addendum F Report of questionnaire survey
Addendum G Responses to the questions asked about plants used in the treatment of
worms and zoonotic helminth diseases
Addendum H African names given in interviews and questionnaires for plants used for
anthelmintic properties
Addendum | List of plants, plant parts, status of plant, trade, popularity of trade in
market and distribution of plants used as anthelmintics for animals and
humans in South Africa
Addendum J Inventory of plants used for the treatment of helminths in animals and
humans in South Africa (Note: More than 20 tables have been generated
in this plant species inventory. Five key tables are included in this report).
1) Common names of plants used for the treatment of helminths
2) Plants used against cestode parasites
3) Plants used against nematode parasites
4) Plants used against trematode parasites
5) Plants used for treatment of epilepsy
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Addendum A Details of tasks,

Implementation plan for grant

Tasks:

Task 1 (Milestones 1, 2 and 3)

Task 2 (Milestones 4 and 5)
Task 3 (Milestones 6 and 7)

Task 4 (Milestone 8)
Task 5 (Milestone 9)

Quarterly reports:

First Quarterly Report
Second Quarterly Report
Third Quarterly Report
Fourth Quarterly Report
Fifth Quarterly Report
Sixth Quarterly Report
Seventh Quarterly Report

Semi-Annual reporting:

Programme setup

Compile focused inventory of plants for zoonotic

helminth diseases

Survey to gather more knowledge on plants and

usage

quarterly and semi-annual

Identification of biotechnological entities

Printing and distributing of posters

(November 28, 2003 - February 28, 2004)
(February 28 - May 31, 2004)
(June 1 — July 31, 2004)

(August 1, 2004 - September 30, 2005)
(October 1, 2004 — December 31, 2005)
(January 1— March 31, 2005)
(April 1- June 30, 2005)

GMAC Grantee Narrative Report Final (October 1, 2003 - September 30, 2004)
GMAC Grantee Narrative Report Biannual (October 1, 2004 - March 31, 2005)

Impiementation plan for grant

Task | Description Milestone(s)/Deliverables | Funding Timeframe
Required (d-mm-yr)
(Indicator of task completion | by Source
and supporting (South
documentation to be African
delivered Rand)
to MTI - Max 3 per task)
Verification as milestone
completed.

1 Programme set-up 1. Workplan, GMAC Start date:
Layout research 2. ldentification of R236,697 | December
workplan, contact key | stakeholders and key staffing 2003
stakeholders and and personnel, Krecek
identify key staff. Set | 3. Report of needed R57,000
up needed infrastructure and/or pians to
infrastructure. acquire.

3" Party End date:
March 2004

2 Compile Focused 4. Inventory of plants used to | GMAC Start date:
Inventory of Plants for | treat worms. R294,156 | April 2004
Zoonotic Helminth
Diseases: |dentify
plants used to treat
worm diseases, 5. Record of meetings with Krecek End date:
especially cestodes, stakehoiders. R42,750 June 2004

nematodes and

reports and




trematodes that are
zoonotic. Interview

stakeholders in 3" Party Start date:
resource-poor July 2004
communities for

information and to

engage participation End date:
in study. Identify August
gaps in current 2004
knowledge on

existence,

cultivation/gathering

and use of plants.

Survey to gather 6. Report of survey including | GMAC Start date:
more knowledge on description of methodology, R296,335 | September
plants and usage: results, sample 2004
Design questionnaire; | questionnaires, numbers

test; revise surveyed; etc. Krecek

questionnaire; R42,750 End date:
conduct field work in November
Eastern Cape; 2004
analyze questionnaire | 7. Report of Internal 3™ Party

results. Validate Evaluation and results to date

findings with (IERTD). Start date:
emerging livestock December
producers, botanists 2004

and veterinary staff.

Internal evaluation of End date:
progress and results February
to date (IERTD). 2005
Identification of 8. Final report (peer review): | GMAC Start date:
biotech entities including results of study and | R276,812 | March 2005
interested in products | of linkages with biotech

with anthelmintic entities. End date:
properties and July 2005
efficacy against Krecek

zoonotic helminths. R71,250

Prepare final report

and circulate to

stakeholders. 3™ Party

Arrange linkages with

emerging farmers and

interested biotech

entities.

Printing and 9. Proof of printing and GMAC Start date:
distributing distribution of posters R40,372 August
Technology transfer 2005
material on the pork Krecek

tapeworm and how R10,000 End date:
this zoonotic helminth September
is being transmitted 3“ Party 2005

and can be R3500

prevented.

10



Addendum B List of identified stakeholders

South Africa

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

AfricaBio

Professor Jocelyn Webster

Afriplex

Mr Danie Nel

Agricultural Research Council-Onderstepoort Veterinary
Onderstepoort

Dr Dibungi Luseba, Dr Adriano Vatta, Dr Johan Grobbelaar
Agricultural Research Council-Biometry Unit, Silverton
Mrs Marie Smith, Mrs Liesl Morey

Appropriate Technology India

Dr Jack Croucher

Argos Veterinary Science

Dr Rose Peter

Mr Athol McLaggan (Landscape Architect)
Johannesburg

Bedson Africa Pty (Ltd)

Dr Laura Lopez-Rebollar

Cedara College, Pietermaritzburg

Ms Maria de Figuiero, Researcher Biochemistry of Essential Qils
Chemtin, Port Elizabeth

Mr Colin Mkhonta email: colinmkhonta@chemin.co.za
CSIR Bio/Chemtek

Bioprospecting

Institute,

Dr Marthinus Horak, Dr Vinesh Maharaj, Dr Hans Vahmeijer, Dr Gerda Fouche,

Dr Louis Ackerman, Dr Marina van der Merwe
Commercial Products from the Wild Consortium
Mr Cori Ham

DAI

Ms Bronwyn Irwin, Maryland, USA

Eastern Cape Directorate of Veterinary Services
Dr Luba Mrwebi, Dr Zonde, Mrs Lulama Ntantjane
FutureWorks

Mr Myles Mander

Lesheba Wilderness

Mr Nicholas Heinemann, Limpopo

Nathan Associates Inc

SEGA/MESP Project

Dr Roland Mirrilees

National SPCA, Alberton

Ms Celeste Houseman, Mr Malcolm Woolmore
Natural Botanicals, South Africa

Ms Marianna Smith

Medical Research Council (MRC)

Indigenous Knowledge Systems

Dr Gilbert Matsabisa, Dr Bronwen George

Medical Research Council (MRC)

Technology and Business Development Directorate
Professor Peter Folb, Dr Niresh Bhagwandin

I



22.

23.

24.

25.

26.

27.

28.

29.

30.

Rhodes University

Selmar Schonland Herbarium

Botany Department

Mr Tony Dold

Scientific Roets

Dr Merida Roets, Eastern Cape

SOIL Organic Essential Qils, Zululand, South Africa

Mr Grant McMurray, Ms Karen Swanepoel, Mr Willie Alberts
South African National Botanical Institute

Dr Neil Crouch

University of Fort Hare

Agricultural and Rural Development Research Institute
Dr Patrick Masika

University of Pretoria

Professor Kobus Eloff, Dr Lyndy McGaw, Dr John Githiori
University of Pretoria. Department of Botany
Professor Marion Meyer

Stellenbosch University

Professor Gerrit van Wyk, Professor of Silviculture, Department of Forest
Science

Tswane NSPCA, Pretoria

Ms Morgane James

31. Woolworths, Previously with the University of Free State and the
Agricultural Research Council-Roodeplaat (Western Cape)
Dr Cobus Coetzee
Kenya
32. African Medical Research Foundation (AMREF), Nairobi
Mr Eberhard Zeyhle, Project Manager, Hydatid Disease Controi Project
33. DEVCOM, Nairobi
Mrs Leslie Duckworth
34. International Livestock Research Institute (ILRI)
Dr Tom Randolph, Dr Lee Willingham, Dr John McDermott, Dr John Githiori
35. Jomo Kenyatta University of Agriculture and Technology
Professor Japhet K Magambo
Mexico
36. Facultad de Medicina, UNAM, México DF. 2. Hospital General “Dr. Manuel
Gea Gonzalez”, SSA
Dr Ana Flisser
37. Departamento de Etologia y Fauna Silvestre, Facultad de Medicina
Veterinaria y Zootecnia, Ciudad Universitaria, Universidad Nacional
Autonoma de México (UNAM), 04510 México, DF
Professor Aline de Aluja
Sweden
38. Swedish University of Agricultural Sciences and the National Veterinary

Institute (SWEPAR), Uppsala
Dr Peter Waller

12



Switzerland
39. Novartis Animal Health Inc., Basel
Dr Jennifer K Ketzis

Denmark
40. WHO/FAO Collaborating Center for Parasitic Zoonoses Coordinator
Dr Lee Willingham, Copenhagen

USA
41. North Carolina State University
Dr Deon van der Merwe

13
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Annexure D Scientific posters, presentations and papers produced during this

project

Xhosa and English life cycle on pork tapeworm

Pork tapeworm /

Intshulube yehagu Worm eggs /
Amaganda B
wentshulubge

Human brain disease
caused by worm eggs /
Isifo samaganda

" enthulube singadala izifo

" ezi landelayo

; Worms /

. g Intshulube Or \

. Infected pork meat Amadanda + Epilepsy / Xhuzula

' /Inyama yehagu wentghulube : Madness/

* enesifo . Ukuphambana

| ! Blindness/ Bumfama

., Death/ Ukufa

L9
-~

Pigs infected by eating human fagees

" “coptaining eggs / lihagu zinesifo
ngobd zidla amakaka anamaqanda
wentshulube
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Introd e Tt
" ventory
Zoonotic helminth diseases linvt livestock production and are a threat to public health, particutarly in :
the resource-poor farming areas of the world, such as Africa.  Twe parasitic helminths in the current
study are Toenia solium, the pork tapeworm and the tapeworm Echinococcus granulosus. Thase are
becaming more widely recognired worldwide, in the sub-Saharan region and in Soutft Africa. In
humars, T solium causes the disease neurocysticercosis which leads to epilepsy and often death. Itis
slarming that the highest fevels of juvenile neurocysticercosis globally oceur in the Eastern Cape
Province of South Africa (Refer to map telow!. The use of plants, plant parts and traditional remedias
by animal owners andtraditional healers for the treatment of porcine cysticercosis and other helminths
has been reported {R.L. Krecek, unmiblished datalifRefer to photos at right). Hovel sustainable
approaches for managing these diseases are urgently needed because of the resistance of organisms to
remedies, and pressures to reduce the levels of chericals fn animals and the environment. However,
the potential for use and develsp t of indig plants refles on the avaifability of current
information andrelevant databases. Information on this area of study Is fragmented

The main goal of the current study was to collate ali avaifable data on
plants usad for the treatment of zoonotic cestode helminths in Socuth
Africa.

Information was sourced from more than 1% major databases (sclentific, oniine and
offline), books and raports. These were merged o build a complete inventory using a
refational database software programme {Jdicrosoft fccessD). This enabled asking
specific questions and answering them from the inventory (Refer to tables below).

‘Results

Discussion

Nusebay | Nambe | Which planl | Whih alaat What shemcal ! Which glent Whvch plans H
af charts ol piat ‘asmilias #re Parts ar iy GoMpGLOds dre ¢ party mm gl B H
Yarmsbes slEuminant? | GRed in thess af atansiic cammonly H

phant tamiies? | of these plant Lt H H

faiclien? |

Such mformation contributes to our understanding of the plants used in the treatment of zoonotic
cestodes in humans and animals in develeping communities

ISOUTH AFRICA
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This poster being printed and distributed in Milestone 9.
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Annexure E Questionnaire: Plants used for the treatment of worms in animal and
humans in South Africa (Krecek et al., 2005)

Instructions: Please ask the owner each question and write their answer(s) in the
blank spaces. Thank you.

The sections below are:

A. Basic information
B. Household identification
C. Respondent
D Diseases important in humans
E. Diseases important in animals
A. Basic information
1) Date
2) Person(s) doing the interview
1 2 3 4 5
3) District
1 2 3 4 5
4) Village
1 2 3 4 5

B. Household identification
5) Household identification number (stand number, plot number)

6) Name

7) Gender 1) Female (2) Male

8) Ethnic background
1 2 3 4 5 6

9) Age
1 2 3 4 5 6 7
Under 20-30 yr 31-40 yr 41-50 yr 51-60 yr 61-70 yr Above
20 yr 70 yr

23



10) Highest education level

0 1 2 3 4 5 6
No formal | Standard Standard Standard Matric Diploma | Degree(s)
education 2-4 5-7 8
11) Main income
1 2 3 4 5
Salary | Pensions (disability, From outside Selling farm | Other
children, husband, other) (relative, friend) produce
11.1) If self-employed indicate what type of employment
11.2) if unemployed, indicate last time you worked and the type of work
11.3) [f pensioner, indicate what your occupation was before pensioner
Additional comments spoken by the owner during this section of the interview, if
applicable
12) Number of inhabitants in this household
1 2 3 4 5
Less than 3 4-7 8-12 13-16 Above 17
Additional comments spoken by the owner during this section of the interview, if
applicable
Respondent (If different from Section B)
13) Name
14) Gender 1) Female (2) Male
15) Ethnic background
1 2 3 4 5 6
16) Age
1 2 3 4 5 6 7
Under 20-30 yr 31-40 yr 41-50 yr 51-60 yr 61-70 yr Above 70
20 yr yr

24



17) Position relative to household

1 2
Representative Other
17. 1) If other please specify
18) Highest education level in household
0 1 2 3 4 5 6
No formal | Standard Standard Standard Matric Diploma | Degree(s)
education 2-4 5-7 8
19) Occupation
1 2 3 4 5 6
Self employed Farmer Home maker | Unemployed Pensioner Other

19.1) If self-employed indicate what type of employment

19.2) If unemployed, indicate last time you worked and the type of work

19.3) If pensioner, indicate what your occupation was before pensioner

Additional comments spoken by the owner during this section of the interview, if

applicable

D. Diseases important in humans
20) Which human diseases are most important? (List 5 most important to respondent)

21) Who do the listed diseases affect most?

1 2 3
Children Teenagers Adults
F | (M| F | M F_| (M [

25
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22) How are the diseases mentioned above managed?

1 2 3 4 5 6

Medical Traditional Medical and | Home (own) | All four No

doctor doctor traditional medication (Numbers 1, | treatment
doctor 2,3and 4) sought

If you use 2, 3 and 4 specify type of treatment and how often?

23) If plants are used in treatments, how often are they used?

Always Most times A few times Never

24) Which plants do you use? List all plants used.

25) List all worm types that occur in you and your family, plants that have been used
to treat worms and how these plants are used.

Worm types Plants How plants are used

Additional information

26) How often are plants used to treat worms?

Always Most times A few times Never
27) After what length of time are these plants used?
Daily Weekly Monthly Once a year
28) Who is most affected by worms?
1 2 3
Children Teenagers Adults
F | (M| F | (M| F__| M

Additional information

26



29) Where do you get the plants from?

1 2 3 4 5
Muthi market Veldt or Traditional doctor Own garden Don'’t know
forest
30) What is the importance of traditional medicine in human treatment?
1 2 3 4 5
Very important Important Not important Backwards Don’t know
E Diseases important in animals

31) Which animals do you have (give number) and which ones do you consider most important
(rank of 1 is most important)?

1 2 3 4 5 6 7 8 9 10

Dog | Cat | Cow | Horse | Pig Sheep | Goat | Donkey | Mule | Poultry
Number
Rank

32) What diseases are most important in your animals? List 5 most important diseases for each
of the animals mentioned. (Rank 1 is most important disease)

Disease 1 2 3 4 5 6 7 8 9 10
Dog | Cat Cow | Horse | Pig | Sheep | Goat Donkey | Mule | Poultry

1

2

3

4

5

33) How do you manage diseases in animals?
1 2 3 4 5 6
Veterinary | Traditional | Veterinary | Home All four No

Animals | doctor doctor and (own) (numbers treatment

traditional medication | 1,2, 3and | given
doctor 4)

Dog

Cat

Cow

Horse

Pig

Sheep

Goat

Donkey

Mule

Poultry

34) Which diseases in animals are you confidently able to treat?
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35) How often are plants used?

Always

Most times

A few times

Never

36) List all worm types that occur in your animals, plants that have been used to treat worms and

how these plants are used.

Worm types

Plants

How plants are used

37) Which animals and ages are most affected by worms?

1 2 3 4 5 6 7 8 9 10
Dog | Cat Cow | Horse | Pig | Sheep | Goat | Donkey | Mule | Poultry
Young
Mature
38) How often are plants used for treatment of worms?
Always Most times A few times Never
39) After what length of time are these plants used?
Daily Weekly Monthly Once a year
40) Where do you get the plants from?
1 2 3 4 5
Muthi market Forest Traditional doctor Own garden Don’t know
41) What is the importance of traditional medicine in animal treatment?
KN 2 3 4 5
Very important Important Not important Backwards Don’t know

Thank you for your time in assisting with this information.
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Addendum F Report of questionnaire survey

Question 7: Sex

of respondent

Male Female
61 34
Question 8: Ethnic background
Bhaca | Xhosa | Fingo | Mpondomise | Hlubi | Sotho | Mpondo Coloured [ Mthembu | Unknown
33 11 1 2 3 2 13 1 0.4 35
Question 9: Age of respondent (years)
<20 20-30 31-40 41-50 51-60 61-70 >70
0 3 9 21 33 24 8
Question 10: Highest education level in household
No Std 2-4 Std 5-7 Std 8 Matric Diploma Degree
22 21 30 8 11 5 1
Question 11: Main income
Salary Pensions From outside Sell farm produce | Self-employed Other
15 54 8 8 3 8
Question 12: Number of inhabitants
1-3 4-7 8-12 13-16 >17
8 53 25 5 4
Question 20: Important human diseases
Worms | Diarrhoea | Epilepsy | Stomach ache | Headache Eye problems Madness
16 20 41 7 14 3 7
Question 21: Who do the diseases affect most?
Children Teenagers Adults
Male 52 46 72
Female 55 47 76
Question 22: Disease management
Medical and
Medical doctor | Traditional doctor traditional Home medication All four
66 0 25 1 5
29




Question 23: How often are plants used as treatment?

Always Most times A few times Never
8 14 9 41
Question 25: Which worm types occur in your family?
Tapeworm | Roundworm | Wireworm | Hookworm Ascarids Nodular Liver fluke
74 64 5 2 04 1 4

Question 26: How often are plants used as treatment for worms?

Always Most times A few times Never When needed
3 9 10 45 4
Question 28: Who is most affected by worms?
Children Teenagers Adults
Male 76 23 22
Female 82 22 24
Question 29: Where do you get the plants from?
Muti market Veld or forest Traditional doctor Own garden Don't know
9 19 14 2 30
Question 30: What is the importance of traditional medicine in human treatment?
Very important Important Not important Backwards Don't know
13 19 7 18 24
Question 31: Which animals do you have?
Dog Cat Cow Horse [ Pig Sheep Goat | Donkey | Mule Poultry
85 42 80 27 } 59 53 59 5 1 68
Question 31: Total number of animals
Dog Cat Cow Horse Pig Sheep Goat | Donkey | Mule Poult
530 155 2140 144 597 4002 2382 63 6 2730
Question 32: Which diseases are important in your animals?
Worms Cough Diarrhoea Appetite Vomiting Cysts Measles
42 3 4 1 1 2 6
Question 33: How do you manage diseases in animals?
Veterinary Traditional Vet & trad Home Vet, trad & No medical
doctor doctor doctor medication home treatment
67 2 14 7 5 2
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Question 35: How often are plants used to treat animals?

Always Most times A few times Never When needed
2 8 10 44 4
Question 36: Which worm types occur in your animals?
Tapeworm | Roundworm | Wireworm | Ascarids | Liverfluke | Lungworm | Hookworm | Nodular
66 51 16 3 13 9 3 5
Question 37: Which animals and ages are most affected by worms?
Dog Cat Cow Horse | Pig | Sheep | Goat | Donkey | Mule | Poultry
Young 34 8 26 8 13 22 17 4 4 8
Mature 3 1 6 4 3 3 3 0 0 4
Both 15 5 26 4 11 22 17 1 1 14
Question 38: How often are plants used as treatment for worms?
Always Most times A few times Never
3 9 9 52
Question 40: Where do you get the plants from?
Muti market Veld or forest Traditional doctor Own garden Don't know
4 12 13 2 35
Question 41: What is the importance of traditional medicine in animal treatment?
Very important Important Not important Backwards Don't know
9 14 9 17 32
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Addendum G Responses to the questions asked about plants used in the
treatment of worms and zoonotic helminth diseases

Question 7: Sex of respondent Question 8: Ethnic background

Std 8
Matric

<20 20-30 3140 41.50 51-60 61-70 >70
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3 r 307
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a X o w a 2 2 <
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2
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Question 9: Age of respondent (years) Question 10: Highest education level in household
100
100
90
)
80 n 80
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s T 60
o 60 £
£ 2 50
S 50 =
2 2 40
2 40 4
Z 3 = 20
® <20
Y=l i
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b
n E

Std 5-7
Diploma
Degree

Question 11: Main income Question 12: Number of inhabitants
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estion 20: | rtant human dis s
Questio mportant iuman disease Question 21: Who do the diseases affect most?

2
s 100
- 20
5 w 801
? E 70
4 T 60
2 a0 @ Female
: - it ] by )
@ @ b @ o @ » P
E § & 5§ 5 E g 20
o < @ @ a $e £ 10
2 E 3 § § Wg ¥
8 ¥ g 2 & =
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2
0w
Question 22: Disease management Question 23: How often are plants used as treatment?

1001
90

80+

60

% Respondents

% Respondents

E— - ot = =
§s g, 3¢ g 3
5o c 8 ER 23 =
o =5 o E =
3 =] o ES
=T T 9o v £ <
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Question 25: Which worm types oceur in your family? Question 26: How often are plants used as treatment for

worms?
100
90
2 g ——————— 100
3 70 90
c 60 80
g 50 g -
o 40 £ 60
¢ 30 0
B 20! § 50
18 bl D f—’:ﬁJ g 40 |
E E E E £ 5 ¢ g 3 ]
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Question 28: Who is most affected by worms? Question 29: Where do you get the plants from?

100 100+

90
80
70
60
50
40
30
20
10

% Respondents
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Children Teenagers Adults i £
Muti Veld or Traditional Own Don't
market forest doctor garden know

Question 30: What is the importance of traditional Question 31: Which animals do you have?

medicine in human treatment?
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Question 31: Total number of animals Question 32: Which diseases are important in your

animals?
4500 133
4000 2 80
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Question 35: How often are plants used to treat

Question 33: How do you manage diseases in animals? :
animals?
100 100
" 90+ 90
R , @
S t 70
2 60 3
g 50 T 60
2 40 g 50
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=20 g 30
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9 =T ®°® TF 3 ) .
> = > - > 2 = times needed
uestion 36: Which worm types occur in your animals? . . .
Ques yPes Y s Question 37: Which animals and ages are most affected
by worms?
100+
90
9 8ol 100-
2
c 1 90
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T 6o £ 80
2 504 _§ 70
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€ 304 a 90
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Question 38: How often are plants used as treatment for .
P Question 40: Where do you get the plants from?
worms?
100 100
90
80
%]
£ T 70
g 3 60
e c
Q 2 50
8 &
3 g a0
[ 2 30
® < 20
10
Muti Veld or Traditional Own
market forest doctor garden
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Question 41: What is the importance of traditional
medicine in animal treatment?

% Respondents
o
(=]

Backwards
Don't know
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Addendum H African names given in interviews and questionnaires for plants
used for anthelmintic properties

Question | Which plants Plants for How? Plants for How?
number worms in worms in
humans animals
5 Mixture of herbs | Mixture of Purgative * *
herbs
6 * Cape aloe Mix with water
7 * Cape aloe Mix with water
9 * Cape aloe Mix with water
and drink 2
spoons / day
10 * Cape aloe Mix with water
32 Mhlonyane * *
41 Tsile * *
52 Nukawi, * Mixtures
Gobendlovu,
Nyazangoma,
Vimbukhalo,
Tshinga,
Medlutyani
54 ltswele, Ixonya Made as a Intolwane, Made as
Lasendle, paste Isibalula a paste
Ixonya,
Iphamba
55 Mgxam, * *
Mthole,
Labatheka,
Phamba,
Xonya
56 Mgxam, * *
Mthole,
Mpepho,
Bulawu
58 * Cape aloe Mix with water | Isihlungu Mix it with
water
60 Uhlungwana, Macabhacat | By drinking the | Ntolwana, Mix them
[sihluneiu shana mixture Zwelicatshile both, then
you cook
it
65 Mathunga for Medical * Kentex *
cramps &
bachache,
Thsuma and
Miahleni and
Ndanluthi for BB,
Ngubuza
66 Mhlonyane for Mfesi/Mhlo Mixed with milk | n/a n/a
treatment of
fever
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Question | Which plants Plants for How? Plants for How?

number worms in worms in

humans animals

68 Magagana, * * * *

fntlungunyembe,
Maklubalo
(Helman herbs
mentioned)

73 * Mfesi/Mdiwa | * Mfesi/Mdlwa Dry roots,
make
powder
mix with
water and
drench

75 Mfesi, Mfesi Powder form * *

Hlungunyemba,
Hlunguhlungu,
Ndewuluthi,
Bohlololo

76 * Cape aloe Mix with water | * *

77 * Cape aloe Mix with water | * *

78 * Cape aloe Mix with water | * *

79 * Cape aloe Mix with water | * *

82 * Cape aloe Mix with water | * *

then drink 2
tspns per day
83 Intsizi for Arthritis | For By mixingitin | * *
and Tsihwingu, tapeworm: 1 liter of water
Ugqgontsi [dolo Cape Aloe
lenkonyane
83 For By grinding it, * *
roundworm: | putting it in
Ukrakreyo cold water and
then you drink
85 * Ukrakreyo Grind and mix | * *
with water then
drink
94 Umbezo for Mfesi, Mix halfacup | * *
epilepsy, Nyinge of milk with
Ntshungu for grated Mfesi,
hypertension Chew a green
leaf of Nyinge

95 * Mfesi Grate the bark | * *

and mix with

half a cup of

milk

96 * Mfesi, Mix halfacup |~ *
Nyinge of milk with
grated Mfesi,
Chew a green
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Question | Which plants Plants for How? Plants for How?
number worms in worms in
humans animals
leaf of Nyinge
103 Gumtree, Umthuma Cook and drink | Intolwane Cook and
Isiralarai, drink
Impepho
104 Iqwili, Impepo, * * * *
Umhlonyane,
Impondovu,
African Potato
105 * Intshintsh, Intshintsh Ikhala Mixed
Intanga, grounded and with hot
Umfesi, mixed with water
Umagagna milk; Intanga
eaten raw for
tapeworm and
Roundworm
107 Dambisa, Gagashala Cooked Intlaba Boiled
Msolo
108 * Intlaba Mixed with Intlaba Mixed
water with water
109 Umhlonyana, Umhlonyana | Cook and drink | Umhlonyana Cook and
Ugobho drink
110 Gum tree, Umthuma Cook and drink | Intolwane Cook and
Umhlonyane, drink
Intolwane
111 Umhlabelo, Ingca Eat * *
Iqwili,
Impepho
113 impepho Intolwane Grind and cook | * * ‘
114 Traditional Ntololwana Ground and Ntololwana Ground
doctor cook and cook
115 lhmhlonyane * * Itolwana Cook
116 Umhlonyane, intolwane, Boil it * *
Iqwili, Umthuma
Impepo,
ltshongwe,
Gum tree,
Umthuma
117 Gum tree, Umthuma Cook and drink | Umhlonyana Cook and
Isiralara, drink
Umhlonyane
118 Umhlonyane, Umhlonyana | Cook and drink | Ntolwana Cook and
Isihlungu drink
119 Umhlonyani, * * * *
Impepho
121 Umhlonyana, Umhlonyana | Cook and drink | Umhlonyana Cook and
Ugobho drink
122 Umsenge, * * * *
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Question | Which plants Plants for How? Plants for How?
number worms in worms in
humans animals
Intelezi,
Umhlonhani
123 * * * Intolwana *
124 Umbhlonyana, Umhlonyana | Cook and drink | Ntolwana Cook and
Isihlungu drink
125 Umhlonyana, Umthuma Cook and drink | Ntolwana Cook and
Isihlungu drink
142 Aloe, Aloe It is grinded * *
African potato into pieces an
boiled in water
for some
minutes - drink
when cold
143 * Sulphur, Sulphur- smear | * *
Aloe, African | on for
potato ringworm;
African
potatoe: grate
into water and
drink for
roundworm;
Aloe: Grate
into drinking
water for
tapeworm
144 Sulphur, Sulphur, Sulphur- smear | African potato | Grate into
Aloe, Aloe, African | on for and aloe water and
African potato, potato ringworm; drink
Qwili African potato:
grate into
water and drink
for roundworm;
Aloe: Grate
into drinking
water for
tapeworm
145 Phermanganate | Aloe, Sulphur- smear | * *
of Potash, Permangana | and drink in
African potato, te of water for
Aloe Photash, ringworm;
Sulphur, Permanganate:
African drink in water
potato for roundworm;
Aloe: Grate
into drinking
water for
tapeworm
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Question | Which plants Plants for How? Plants for How?
number worms in worms in
humans animals
146 African potato, Sulphur, Sulphur- smear | * *
Aloe, Aloe, African | and drink in
Sulphur potato water for
ringworm;
African potato:
grate into
water and drink
for roundworm;
Aloe: Grate
into drinking
water for
tapeworm
147 African potato, Cape aloe > > *
Cape Aloe
148 Cape aloe * * * *
149 African potato, Cape aloe Drink in water | * *
Cape aloe
150 African potato * * * *
151 African potato * * * *
153 * Cape aloe Mix with cold * *
water
154 * Cape aloe Grind and boil | * *
in water
157 Mhlonyane, * * * *
Cape aloe
185 * * * Valbazen *
202 Gum tree for * * * *
fever
208 * Aquatic * * *
plants
212 African potato, Aloe * intolwane *
Aloe,
Intolwane,
Iqwili,
Umhlonyane
213 Iqwili, Intolwane, * Intolwane, >
Umhlonyane, Aloe Aloe
Intolwane,
Aloe,
African potato
214 Intolwane, Aloe * Aloe *
African potato,
Iqwili,
Umhlonyane,
Aloe
215 African potato, Aloe * Aloe *

Aloe,
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Question
number

Which plants

Plants for
worms in
humans

How?

Plants for
worms in
animals

How?

Umhlonyane,
Iqwili,
Intolwane

216

African potato,
Aloe,
Umhlonyane,
Iqwili,
Intolwane

Aloe

Intolwane

217

222

224

225

226

227

African potato,
Aloe,
Umhlonyane,
[qwili,
Intolwane
Umhlonyane,
Iqwili,
Intolwane,
African potato,
lkhala (Aloe)
Intolwane,
Aloe,

Iqwili,

African potato
Intolwane,
African potato,
Iqwili,
Umhlonyane,
Aloe
Intolwane,
African potato,
Iqwili,
Umhlonyane,
Aloe
Intolwane,
African potato,
Iqwili,
Umhlonyane,
fkhala (Aloe)

Intolwane,
Aloe

Aloe

Aloe,
Intolwane

Aloe,
Intolwane

Aloe,
Intolwane

Aloe,
Intolwane

Intolwane,
Aloe

Intolwane

Intolwane,
Aloe

Intolwane,
Aloe

Intolwane,
Aloe

Intolwane,
Aloe
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Note to Addendum | Identification of plant species with highest probability of
producing anthelmintic drugs

Information on whether the plant is traded, where it is traded and market popularity in
Durban was obtained from existing records and references listed. The ecologists and
botanists consulted also employed recent personal experience of frequency of
encountering species at markets and in loads confiscated from illegal gatherers and
traders.

It is noted that the traditional medicine trade is dynamic and there could well be species
which are currently traded in the various markets but which are not recorded in the
records in this report as being traded and vice versa. Detailed market assessments
would be required to update this information.

Popularity in markets should not be the only appropriate criterion on which to judge
species with the greatest likelihood of producing anthelmintic drugs as they may not be
popular in markets for that reason. These species may be popular in the market for other
reasons (e.q. Hypoxis hemerocallidea is popular for treatment of HIV related ailments).
However, based on market popularity, plant part used and a broad opinion on rarity, the
table below lists 13 priority species for possible anthelmintic drug vield. These species
are all important and are not listed in any particular order. Based on the information
gathered for this report, none of the listed species are endemic to South Africa or any of
its provinces. While some species are widely exploited for traditional medicine, only the
Dioscorea species are currently documented conservation priorities.

When prioritizing plant species, some emphasis should be placed on the plant part used.
For example, a species from which leaves, fruit or seeds are harvested is more likely to
yield quicker returns and produce a sustainable offtake than a species which has its
bark, roots or whole plant harvested. It should be given a higher rating as a result.
Similarly, the life form of the plant is important (e.g. a bulbous species is likely to be slow
growing and more vulnerable to over-exploitation than a species which is faster
growing). An example of a slow growing species would be any of the trees from which
bark is harvested, while an example of a faster growing species would be Artemisia
affra.

Species priorities based on market popularity (*for Durban market), part used and rarity status

Species Popularity Score* Part Used | Rarity Status
Dioscorea sylvatica 4 Root Rare
Dioscorea dregeana 3 root Rare
Rapanea melanophloeos 4 Bark Declining
Hypoxis hemerocallidea 4 Root Declining
Synaptolepis kirkii 4 Root Declining
Cassine transvaalensis 3 Bark Declining
Hypoxis sp 3 Root Declining
Hypoxis colchifolia 3 Root Declining
Andrachne ovalis 2 Root Common
Tulbaghia alliacea 2 Bulb Common
Tulbaghia capacea 2 Bulb Common
Tulbaghia violacea 2 Bulb Common
Artemisia affra 1 Leaves Common
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Addendum J Inventory of plants used for the treatment of helminths in animals and humans in South Africa

1) Common names of plants used for the treatment of helminths
2) Plants used against cestode parasites

3) Plants used against nematode parasites

4) Plants used against trematode parasites

5) Plants used for treatment of epilepsy

1) Common names of plants used for the treatment of helminths

Name
ID ID Species Family Language Name
3 2 | Pteridium aquilinum Dennstaedtiaceae 12 Adelaarsvaring
4 2 | Pteridium aquilinum Dennstaedtiaceae 13 Bracken femn
5 2 |Pteridium aquilinum Dennstaedtiaceae 13 Eagle fern
6 2 |Pteridium aquilinum Dennstaedtiaceae 10 Umbewe, umhlashoshana
7 3 |Acokanthera oppositifolia Apocynaceae 12 Gewone gifboom, boesmansgif
8 3 [Acokanthera oppositifolia Apocynaceae 13 Common poison-bush, bushman's poison bush
Uhlunguyembe,inhlungunyembe, ubuhlungu-
9 3 |Acokanthera oppositifolia Apocynaceae 10 benyoka, umhlagaliso, umkhwangu
10 3 |Acokanthera oppositifolia Apocynaceae 11 Nthunguyembe
11 4 |Acorus clamus Araceae 10 Ikalamuzi
12 4 |Acorus clamus Araceae 12 Makkalmoes
13 4 |Acorus clamus Araceae 13 Sweet-flag
Fabaceae-
14 5 |Albizia adianthifolia Mimosoideae 12 Platkroon
15 5 |Albizia adianthifolia Mimosoideae 13 Flat-crown
16 6 |Aloe ferox Aloeceae 12 Bitteraalwyn, Kaapse aalwyn
17 6 |Aloe ferox Aloeceae 13 Bitter aloe
18 6 |Aloe ferox Aloeceae 11 Umhlaba
19 6 |Aloe ferox Aloeceae 10 Umhlaba
20 6 |Aloe ferox Aloeceae 1 Umbhlaba
21 7 |Arctopus echinatus Apiaceae 12 Kaapse platdoring, sieketroos
22 8 |Artemisia afra Asteraceae 13 African wormwood; wildworm wood
23 8 |Artemisia afra Asteraceae 12 Als, alsem, wildeals
24 9 |Aster bakeranus Asteraceae 10 Udiutshana
25 9 |Aster bakeranus Asteraceae 1 Phoa
26 9 |Aster bakeranus Asteraceae 11 Unozixekana
27 | 10 |Balanites maughamii Balanitaceae 13 Torchwood
28 10 | Balanites maughamii Balanitaceae 12 Fakkelhout, groendoring
29 10 |Balanites maughamii Balanitaceae 10 Umgobandlovu
30 10 |Balanites maughamii Balanitaceae 4 Umnuiu
31 11 |Ballota africana Lamiaceae 12 Kattekruid, kattekruie
32 12 |Cannabis sativa Cannabaceae 12 Dagga
33 12 |Cannabis sativa Cannabaceae 1 Matokwane
34 12 |Cannabis sativa Cannabaceae 13 Marijuana
35 12 |Cannabis sativa Cannabaceae 10 Nsangu
36 12 |Cannabis sativa Cannabaceae 11 Umya
37 13 |Capparis tomentosa Capparidaceae 12 Wollerige kapperbos
38 13 |Capparis tomentosa Capparidaceae 13 Woolly caper-bush
39 13 |Capparis tomentosa Capparidaceae 10 Igwaningi, Umabusane
40 13 |Capparis tomentosa Capparidaceae 7 Gwambadzi, Mubadali
41 14 |Colyledon orbiculata Crassulaceae 12 Plakkie, kouterie
42 14 | Cotyledon orbiculata Crassulaceae 2 Kouterie
79 25 |Rumex lanceolatus Polygonaceae 11 Idololenkonyane, dolonyana
80 25 |Rumex lanceolatus Polygonaceae 10 Idololenkonyane, dolonyana
81 25 |Rumex lanceolatus Polygonaceae 1 Kxamane
82 | 26 |Ruta graveolens Rutaceae 12 Wynruit, binnewortel
83 | 26 |Ruta graveolens Rutaceae 13 Rue, herb of grace
84 27 |Sanseveria hyacinthoides Dracaenaceae 12 Aambeiwortel, skoonma-se-tong*
85 | 27 |Sanseveria hyacinthoides Dracaenaceae 13 Piles root , mother-in-law’s tongue*
86 | 27 |Sanseveria hyacinthoides Dracaenaceae 11 Isikholokotho
87 | 27 |Sanseveria hyacinthoides Dracaenaceae 10 Isikholokotho
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Name

ID ID Species Family Language Name
88 | 27 |Sanseveria hyacinthoides Dracaenaceae 2 Kai, ghaiwortel
89 28 |Sclerocarya birrea Anacardiaceae 12 Maroela
90 | 28 |Sclerocarya birrea Anacardiaceae 13 Marula
91 28 |Sclerocarya birrea Anacardiaceae 10 Umganu
92 28 |Sclerocarya birrea Anacardiaceae 6 Morula
93 | 29 |Synaptolepis kirkii Thymelaeaceae 10 Uvuma-omhlope
94 30 |Valeriana capensis Valerianaceae 12 Wildebalderjan
95 30 | Valeriana capensis Valerianaceae 13 Cape valerian
96 | 31 {Warburgia salutaris Canellaceae 12 Peperbasboom
97 31 |Warburgia salutaris Canellaceae 13 Pepper-bark tree
98 31 |Warburgia salutaris Canellaceae 10 Isibhaha
99 | 31 |Warburgia salutaris Canellaceae 7 Mulanga, manaka
100 | 31 |Warburgia salutaris Canellaceae 8 Shibaha
101 | 32 |Zanthoxylum capense Rutaceae 13 All knobwood
102 | 32 |Zanthoxylum capense Rutaceae 10 Umnungamabele
103 | 32 |Zanthoxylum capense Rutaceae 11 Umlungumabele
104 | 32 |Zanthoxylum capense Rutaceae 1 Monokwane
Abrus precatorius L. subsp. Crab’s eyes, jequirity bean, lucky bean climber,
105 | 34 |africanus Fabaceae-Faboideae 13 minnie-minnies
Abrus precatorius L. subsp.
106 | 34 |africanus Fabaceae-Faboideae 10 Umkhokha, umkoka
Fabaceae-
107 | 35 |Acacia sieberiana Mimosoideae 12 Papierbasdoring
Fabaceae-
108 | 35 |Acacia sieberiana Mimosoideae 13 Natal camel thorn, paper bark acacia
Fabaceae-
109 | 35 |Acacia sieberiana Mimosoideae 10 Umkhamba, umkhambati, umkhaya
110 | 36 |Acokanthera oblongifolia Apocynaceae 14 Duingifboom
111 | 36 |Acokanthera oblongifolia Apocynaceae 12 Gifboom
112 | 36 |Acokanthera oblongifolia Apocynaceae 15 Bushman’s
113 | 36 |Acokanthera oblongifolia Apocynaceae 13 Poison bush, dune poison bush, wintersweet
Inhlungunyembe, ubuhlungu-benjoka,
114 | 36 |Acokanthera oblongifolia Apocynaceae 10 umhlagashiso
115 | 37 |Acokanthera oppositifolia Apocynaceae 12 Gewone gitboom
Bushman'’s arrow poison, Hottentot's poison
116 | 37 |Acokanthera oppositifolia Apocynaceae 13 bush, kaffir poison bush, poison bush/tree
Inhlungunyembe, ubuhlungu-benyoka,
117 | 37 |Acokanthera oppositifolia Apocynaceae 10 umhlagaliso, umkhwangu
118 | 38 |Acorus calamus Araceae 12 Makkalmus
119 | 38 |Acorus calamus Araceae 13 Sweet calomel, sweet flag, sweet sedge
120 | 38 |Acorus calamus Araceae 10 Ikalamuzi, ikhalamusi, indawolucwatha
121 | 39 |Afzelia quanzensis Caesalpinioideae 12 Peulmahonie
122 | 39 |Afzelia quanzensis Caesalpinioideae 13 Lucky bean, pod mahogany
Fabaceae- Inkehli (seeds),Umdlavusa, umhlakuva,
124 | 39 |Afzelia quanzensis Caesalpinioideae 10 umhlavusi, umshamfuthi
Fabaceae-
125 | 40 |Albizia adianthifolia Mimosoideae 12 Platkroon
Fabaceae-
126 | 40 |Albizia adianthifolia Mimosoideae 13 Flat crown
Lgowane, umbhelebhele, umgadankawu,
Fabaceae- umgadenkawu, umhlandlothi, unmalahanga,
127 | 40 |Albizia adianthifolia Mimosoideae 10 umnebelele, usolo
Fabaceae-
128 | 41 |Albizia adianthifolia Mimosoideae 12 Platkroon
Fabaceae-
129 | 41 |Albizia adianthifolia Mimosoideae 13 Flat crown
Igowane, umbhlelebhele, umgadankawu,
Fabaceae- umgadenkawu, umhlandlothi, umnalahanga,
130 | 41 |Albizia adianthifolia Mimosoideae 10 umnebelele, usolo
Fabaceae-
131 | 42 | Albizia anthelmintica Mimosoideae 12 Wurmbasvaldoring
Fabaceae-
132 | 42 |Albizia anthelmintica Mimosoideae 13 Worm cure albizia
133 | 42 | Albizia anthelmintica Mimosoideae 10 Umnalahanga
Allophylus africanus Beauv.
134 | 43 |Var. africanus Sapindaceae 12 Swartbastertaaibos (A. africanus var. africanus)
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361 4 |Acorus calamus Araceae 13 Sweet flag
135 | 43 | Var. africanus Sapindaceae 12 Bastertaaibos, rooibessieboom (A. decipiens)
Allophylus africanus Beauv.
136 | 43 |Var. africanus Sapindaceae 13 Black false currant, false currant, red berry tree
Umbhiozana (A. africanus var. africanus),
Allophylus africanus Beauv. umaquanda, umhlohlela, umncandathambo (A.
137 | 43 |Var. africanus Sapindaceae 10 decipiens)
138 | 44 |Andrachne ovalis Euphorbiaceae 12 Basterbliksembos
139 | 44 |Andrachne ovalis Euphorbiaceae 13 False lightning bush
Umawupole, umbesa, umbeza, umbhezo,
140 | 44 |Andrachne ovalis Euphorbiaceae 10 umboza, umembeze
Annona senegalensis Pens.
141 | 45 |Subsp. Senegalensis Annonaceae 12 Wildesuikerappe!
Annona senegalensis Pens.
142 | 45 |Subsp. Senegalensis Annonaceage 13 Wild custard apple
Annona senegalensis Pens.
143 | 45 |Subsp. Senegalensis Annonaceae 10 Isiphofu, umhlalajube, umphofu, umthofa
144 | 46 |Apodytes dimidiata Icacinaceae 12 Witpeer
145 | 46 |Apodytes dimidiata Icacinaceae 13 White pear
146 | 46 |Apodytes dimidiata Icacinaceae 10 Umdakana, umdakane
147 | 47 |Artemisia afra Asteraceae 12 Wilde-als
148 | 47 |Artemisia afra Asteraceae 13 Wormwood
149 | 47 |Artemisia afra Asteraceae 10 Umhlonyane, umhlonyane omncane
Idlutshane, udhlatshana, udlutshana, uhloshana,
150 | 48 |Aster bakeranus Asteraceae 10 umaghunsula, umhludwana
151 | 49 | Athrixia phylicoides Asteraceae 12 Boesmanstee
152 | 49 |Athrixia phylicoides Asteraceae 13 Bushman'’s tea
153 | 49 |Athrixia phylicoides Asteraceae 10 Icholocholo, itshelo, umtshanela
154 | 51 |Barringtonia racemosa Lecythidaceae 12 Poeierkwasboom
Brackwater mangrove, guava, horse chestnut,
155 | 51 |Barringtonia racemosa Lecythidaceae 13 powder-puff tree
156 | 51 |Barringtonia racemosa Lecythidaceae 10 Iboqo, ilibogo, umululuka (Zulu)
157 | 52 |Belamcanda chinensis Iridaceae 10 Indawoluthi emnyama
158 | 53 |Bidens pilosa Asteraceae 12 Knapsekerel, wewenaar
159 | 53 |Bidens pilosa Asteraceae 13 Black jack
160 | 53 |Bidens pilosa Asteraceae 10 Amalenjane, ugadoio
161 | 54 |Brachylaena discolor Asteraceae 12 Bosvaalbos, kreukelboom, kusvaalbos, vaalbos
162 | 54 |Brachylaena discolor Asteraceae 13 Coastal/Natal silverleaf/silver oak
Ipahla, iphahla, isiduli, isiphaluga, umduli,
163 | 54 |Brachylaena discolor Asteraceae 10 imphaphla
164 | 55 |Bridelia cathartica Euphorbiaceae 12 Bloublaarsoetbessie
165 | 55 |Bridelia cathartica Euphorbiaceae 13 Blue sweetberry, knobby bridelia
Umnangasi, umngwangazi, umthundangazi,
166 | 55 |Bridelia cathartica Euphorbiaceae 10 umzilanyoni (Zulu)
167 | 57 |Bridelia micrantha Euphorbiaceae 12 Bruinstinkhout, mitserie, mitzeerie, mzerie
168 | 57 |Bridelia micrantha Euphorbiaceae 13 Coastal goldenleaf
Incini, isihlalamangewibi, isihlalamangwibi,
umhlahle, umhlaimagwababa, umhlalimakwaba,
169 | 57 |Bridelia micrantha Euphorbiaceae 10 umhlamagwababa, umshonge
170 | 59 |Cardiospermum halicacabum |Sapindaceae 12 Blaasklimop, opblaasboontjie
171 | 59 |Cardiospermum halicacabum |Sapindaceae 13 Balloon vine
172 | 59 |Cardiospermum halicacabum |Sapindaceae 10 Ikhambhi leziduli, uzipho (Zulu)
173 | 60 |Cassine aethiopica Celastraceae 12 Kaboehout, koeboebessie, lepelboom
174 | 60 |Cassine aethiopica Celastraceae 13 Cape cherry, kooboo-berry, spoonwood
Inqayi, umgunguluzampunzi, umngayi (ocbumvu)
175 | 60 |Cassine aethiopica Celastraceae 10 (Zulu)
176 | 61 |Celosia trigyna Amaranthaceae 10 Uvelabahleke
177 | 62 |Cheilanthes hirta Adiantaceae 12 Parsley fern
178 | 62 |Cheilanthes hirta Adiantaceae 10 inkomakoma, inkomankoma (Zuiu)
Hondepisbossie, misbredie, seepbossie,
179 | 63 |Chenopodium album Chenopodiaceae 12 varkbossie
180 | 63 |Chenopodium album Chenopodiaceae 13 Fat hen
181 | 63 |Chenopodium album Chenopodiaceae 10 Imbikilicane, isijabane
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Galsiektebos, handepis, sinkingsbos, stinkblaar,
182 | 64 |Chenopodium ambrosioides |Chenopodiaceae 12 viooibossie
183 | 64 |Chenopodium ambrosioides |Chenopodiaceae 10 Insukumbili, puniyi (?uphunyu)
184 | 65 |Cissampelos mucronata Menispermaceae 12 Davidtjies (wortel)
185 | 65 |Cissampelos mucronata Menispermaceae 13 lvy vine
186 | 65 |Cissampelos mucronata Menispermaceae 10 Umbombo, 2umthombo
187 | 66 |Clausena anisata Rutaceae 12 Basternieshout, perdeboom, perdepis(boom/bos)
188 | 66 |Clausena anisata Rutaceae 13 Horsewood
Isifudu, isifuthu, umnukambhiba, amnukelambiba,
189 | 66 |Clausena anisata Rutaceae 10 umsanka
190 | 67 |Clematis brachiata Ranunculaceae 12 Roosmaryn
191 | 67 |Clematis brachiata Ranunculaceae 13 Old man’s beard, travellers’ joy
Ihlonzo leziduli, inhlabahlanzi, inhlongo,
192 | 67 |Clematis brachiata Ranunculaceae 10 umdlonzo, umdlozo (Zulu)
193 | 68 |Cleome monophylla Capparidaceae 12 Rusperbossie
194 | 68 |Cleome monophylla Capparidaceae 10 Isiwisa esiluhlaza
Bitterblaar, bontelhout, harpuisblaar, huilboom,
195 | 69 |Clerodendrum glabrum Verbenaceae 12 stinkboom
196 | 69 |Clerodendrum glabrum Verbenaceae 13 Tinderwood, verbena tree, white cat's whiskers
[famu, umnukalembeba, umnukambiba,
umgangazane, umgagongo, umgoqonga,
197 | 69 |Clerodendrum glabrum Verbenaceae 10 umgwagwane, uphehlacwathi
198 | 70 |Clerodendrum hirsutum Verbenaceae 10 Umathanjana, umathanjane, usikisiki
199 | 71 |Colocasia antiquorum Araceae 12 Amadoembie, olifantsoor
200 | 71 |Colocasia antiquorum Araceae 13 Elephant's ear
201 | 71 | Colocasia antiquorum Araceae 10 Idumbe (lomfula), idumbi
202 | 72 |Combretum molle Combretaceae 12 Basterrooibos, hardekool, rocibos
2038 | 72 |Combretum molle Combretaceae 13 Velvet bush willow
204 | 72 |Combretum molle Combretaceae 10 Umbondo, umbondwe (-omhlophe)
205 | 73 |Cymbopogon marginatus Poaceae/Graminaea 12 Buffelsrooigras, kuskusgras, motwortel, rooigras
206 | 73 |Cymbopogon marginatus Poaceae/Gramineae 13 Lemon grass, tambootie grass
207 | 78 |Cymbopogon marginatus Poaceae/Gramineae 10 Isicunge, isiqunga
Fabaceae-
208 | 75 |Dichrostachys cinerea Mimosoideae 12 Sekelbos
209 | 75 |Dichrostachys cinerea Mimosoideae 13 Sickle bush
Fabaceae- Ugagane, ugegane, umthezane, umzilazembe,
210 | 75 |Dichrostachys cinerea Mimosoideae 10 usegwane
Gryshout, kalwerbossie, maagbitterwortel,
211 | 76 |Dicoma anomala Asteraceae 12 wurmbossie
212 | 76 |Dicoma anomala Asteraceae 10 Isinlabamakhondlwane, umuna
213 | 77 |Dioscorea sylvatica Dioscoreaceae 10 Ingwevu, ufudu
214 | 78 | Dryopteris athamantica Dryopteridaceae 10 Inkomankoma, inkomankomane
215 | 79 |Ekebergia capensis Sparrm. |Meliaceae 12 Es(boom), essenhout, rooiess(en)hout
216 | 79 |Ekebergia capensis Sparrm.  |Meliaceae 13 Cape ash, dog pium
Isimanaye, umathunzi wentaba, umathunzini,
umathunzini-wezintaba, umgwenyana wezinja,
217 | 79 |Ekebergia capensis Sparrm.  |Meliaceae 10 umnyamathi, umthoma, usimanaye, uvungu
218 | 80 |Eleutherine bulbosa Iridaceae 10 Ababomvu, abangongosi
219 | 81 |Embelia ruminata Myrsinaceae 10 Ibhinini, ibinini, inbhinini, umoyushisa
Breéblaardubbeltjie, dubbeltjie, duiweljiedoring,
220 | 82 |Emex australis Polygonaceae 12 tongblaar
221 | 82 |Emex australis Polygonaceae 13 Cape spinach, devil's thorn
222 | 82 |Emex australis Polygonaceae 10 Inkunzama, inkunzana, inkuzane
223 | 83 |Ethulia conyzoides Asteraceae 13 Carter's curse, todd’s folly
224 | 83 |Ethulia conyzoides Asteraceae 10 Umsokosoko
225 | 84 |Euclea divinorum Ebenaceae 12 Towerghwarrie
226 | 84 |Euclea divinorum Ebenaceae 13 Magic guarri
Ichitamuzi, idungamuzi, ubophanyamazana,
227 | 84 |Euclea divinorum Ebenaceae 10 umhlangula, umncafuzana, umshekisane
228 | 85 |Euclea natalensis Ebenaceae 12 Bergghwarrie, natalghwarrie, swarbasboom
229 | 85 |Euclea natalensis Ebenaceae 13 Large-leaved guarri, natal ebony, natal guarri
Ichitamuzi, idungamuzi, inkunzane, inkunzi
emnyama, isinzimane, umhiallanyamazane,
230 | 85 |Euclea natalensis Ebenaceae 10 umshekisane, ilizimane, umzumane
Amabelejongosi, imabeleyongosi, imfe yamasele
empofu, umabelejongosi, umahayiza,
231 | 86 |Eulophia spp. Orchidaceae 10 undwendweni
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232 | 87 |Felicia erigeroides Asteraceae 13 Michaelmas daisy
Isithelelo, ixhaphozi (usually for ranunculus
233 | 87 |Felicia erigeroides Asteraceae 10 species)
234 | 90 |Gerbera piloselloides Asteraceae 12 Swartteebossie
235 | 90 |Gerbera piloselloides Asteraceae 10 Indlebeyempithi, uhlango olimpofu, umoya-wezwe
236 | 91 |Helinus integrifolius Rhamnaceae 12 Seepbos
237 | 91 |Helinus integrifolius Rhamnaceae 13 Soap plant
238 | 91 |Helinus integrifolius Rhamnaceae 10 Hubhubhu, ubububu
239 | 92 |Heteromorpha trifoliata Apiaceae 12 Kraaibos, stinkbos, wildepieterselie
240 | 92 |Heteromorpha trifoliata Apiaceae 10 Umbangandiala
241 | 93 |Hydnora africana Hydnoraceae 12 Bobbejaankos, jakkalskos
242 | 93 |Hydnora africana Hydnoraceae 13 Kannip, kawimp
243 | 93 |Hydnora africana Hydnoraceae 10 Kuns !nau; umafumbuka
244 | 94 |Hypoxis colchicifolia Hypozidaceae 10 Igudu, ilabatheka, itabatheka-elimnyama, ingcobo
245 | 95 |Hypoxis sp. Hypozidaceae 10 Inkomfe enkula
246 | 96 |Indigofera frutescens Fabaceae-Faboideae 12 Rivierverfbos
247 | 96 |Indigofera frutescens Fabaceae-Faboideae 13 River indigo
248 | 96 |indigofera frutescens Fabaceae-Faboideae 10 Umnukambiba
249 | 97 |Jatropha curcas Euphorbiaceae 13 Purgin nut tree
250 | 97 |Jatropha curcas Euphorbiaceae 10 inhlakuvag
251 | 98 |Kalanchoe crenata Crassulaceae 10 Ibohlolo elimpofu, ikhambi-ncolosi, umahogwe
252 | 99 |Kigelia africana Bignoniaceae 12 Kalabasboom, komkommerboom, worsboom
253 | 99 |Kigelia africana Bignoniaceae 13 Sausage tree
Ibele-ndhlovu, umbele-wendlovu, umbongothi,
254 | 99 |Kigelia africana Bignoniaceae 10 umfongothi, umvongothi, umvunguta, umzingula
Duiwelstabak, koppiesdagga, rooidagga,
255 101 |Leonotis leonurus Lamiaceae 12 wildedagga
256 |101|Leonotis leonurus Lamiaceae 13 Cape hemp, lion’s ear, minaret flower,wild dagga
257 |101|Leonotis leonurus Lamiaceae 10 Imunyamunya, imunyane(-omncane)
258 |102|Leucosidea sericea Rosaceae 12 Broshout, dwadwa, geelhout, ouhout, varingboom
259 |102|Leucosidea sericea Rosaceae 13 Oldwood
260 |102|Leucosidea sericea Rosaceae 10 Umchichi, umtshitshi (Zulu)
261 | 103|Lonchocarpus capassa Fabaceae-Faboideae 12 Appelblaar, olifantsoor, raasboom, stamperhout
262 |103|Lonchocarpus capassa Fabaceae-Faboideae 13 Apple leaf, lance tree, panda tree, rain tree
263 |103|Lonchocarpus capassa Fabaceae-Faboideae 10 Isihomohomo, umbandu, umphanda
43 14 |Colyledon orbiculata Crassulaceae 13 Pig's ear*
44 15 |Dioscorea dregeana Dioscoreaceae 12 Wildejam
45 15 |Dioscorea dregeana Dioscoreaceae 13 Wild yam
46 15 |Dioscorea dregeana Dioscoreaceae 10 Isidakwa
47 16 |Ekebergia capensis Meliaceae 12 Essenhout
48 16 |Ekebergia capensis Meliaceae 13 Cape ash
49 16 |Ekebergia capensis Meliaceae 10 Umnyamathi
50 16 |Ekebergia capensis Meliaceae 6 Mmidibidibi
51 17 |Embelia ruminata Myrsinaceae 10 Ibhinini
52 18 |Heteromorpha arborescens Apiaceae 12 Wildepietersielie
53 18 |Heteromorpha arborescens Apiaceae 13 Parsley tree
54 18 |Heteromorpha arborescens Apiaceae 11 Umbangandiala
55 18 |Heteromorpha arborescens Apiaceae 10 Umbangandlala
56 18 |Heteromorpha arborescens  |Apiaceae 1 Mkatlala
57 19 |Leonotis leonurus Lamiaceae 12 Wilde dagga
58 19 |Leonotis leonurus Lamiaceae 13 Wild dagga, lions’ ear*
59 19 |Leonotis leonurus Lamiaceae 10 Umunyane
60 19 |Leonotis leonurus Lamiaceae 1 Lebake
61 19 |Leonotis leonurus Lamiaceae 11 Umfincafincane
62 19 |Leonotis leonurus Lamiaceae 3 Umhiahlampetu
63 20 |Leucosidea seriacea Rosaceae 12 Ouhout
64 20 |Leucosidea seriacea Rosaceae 13 Oldwood
65 20 |Leucosidea seriacea Rosaceae 11 Isidwadwa
66 | 21 |Pellaea calomelanos Adiantaceae 13 Hard fern
67 | 21 |Pellaea calomelanos Adiantaceae 10 Inkomankomo
68 22 |Psidium guajava Myrtaceae 12 Koejawel
69 22 |Psidium guajava Myrtaceae 13 Guava
70 22 | Psidium guajava Myrtaceae 10 Ugwava
71 23 |Punica granatum Punicaceae 12 Granaat
72 | 23 |Punica granatum Punicaceae 13 Pomegranate
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I” 73 | 24 |Rauvolfia caffra Apocynaceae 12 Kinaboom
74 | 24 |Rauvolfia caffra |Apocynaceae 13 | Quinine tree
75 24 |Rauvolfia caffra Apocynaceae 10 Umhlambamanzi
76 24 |Rauvolfia caffra Apocynaceae 11 Umhlambamase
77 25 |Rumex lanceolatus Polygonaceae 12 Tongblaar
78 25 |Rumex lanceolatus Polygonaceae 13 Common dock O
362 | 849|Acokanthera oppositifolia Apocynaceae 13 Common bush poison
363 |850|Acorus calamus Araceae 13 Sweet flag
r 364 |850|Acorus calamus Araceae 10 lkalamuzi
365 |850|Acorus calamus Araceae 12 Kalmoes R
366 |852|Artemisia afra Asreaceae 10 Umbhlonyane
367 |852|Artemisia afra Asreaceae 12 Wildeals, als, alsem
368 |852|Artemisia afra Asreaceae 13 Wild wormwood
369 |853|Aster bakeranus Asteraceae 10 Undiutshana B
370 |854|Callilepis laureola Asteraceae 10 Impila
371 | 855|Carica papaya Caricaceae 13 Pawpaw
372 |856|Curcubita pepo Curcubitaceae 13 Pumpkin
373 1857 |Dichhrostachys cinerea Mimosoideae 13 Sickle bush
374 |857|Dichhrostachys cinerea Mimosoideae 12 Sekelbos
375 |858|Dicoma anomala Asteraceae 12 Maagwortel, maagbitterwortel, kalwerwortel
376 |858|Dicoma anomala Asteraceae 1 Mohlatsetse
377 |858|Dicoma anomala Asteraceae 10 Isihlabamakhondlwa
378 |859|Gymnospora senegalensis Celastraceae 13 Red spike thorn
379 | 860|Heteromorpha aborescens Apiaceae 10 Umbangandlala
380 |860|Heteromorpha aborescens Apiaceae 11 Umbangandlala ]
381 | 860 |Heteromorpha aborescens Apiaceae 1 Mkatlala
382 |860|Heteromorpha aborescens Apiaceae 12 Wildpieterselie
383 |861|Hypoxis hemerocallidea Hypoxidaceae 10 Imkomfe
384 |861|Hypoxis hemerocallidea Hypoxidaceae 13 African potato
385 |862|Mentha longifolia Lamiaceae 13 Wild mint
386 |862|Mentha longifolia Lamiaceae 12 Ballerja, kruisment
387 |862|Mentha longifolia Lamiaceae 10 Ufuthane lomhalange
388 | 862 Mentha longifolia Lamiaceae 1 Koena-ya-thaba
389 |862|Mentha longifolia Lamiaceae 11 Inixina
390 |863|Mondia whitei Periplocaceae 10 Umondi
391 | 864 |Punica granatum Punicaceae 13 Pomegranate
392 |865|Sansevieria aethiopica Dracaenaceae 13 Bowstring hemp, piles root
393 | 865 |Sansevieria aethiopica Dracaenaceae 2 Ghaiwortel
394 | 865|Sansevieria aethiopica Dracaenaceae 8 Xikwenga
395 | 865|Sansevieria aethiopica Dracaenaceae 12 Aambeiwortel
396 |865|Sansevieria aethiopica Dracaenaceae 11 Isikholokotho
397 | 866 Sansevieria hyacinthoides Dracaenaceae 13 Piles root
398 |868|Turraea nilotica Meliaceae
399 |869|Viscum capense Viscaceae 13 Cape mistletoe
400 |869|Viscum capense Viscaceae 12 Lidjiestee
Albuca sp. (Zulu name;
401 | 39 |/ncelo) Hyacinthaceae 10 Incelo
402 |104|Pellaea sp. Adiantaceae 10 Inkomankona
264 | 104 |Maesa lanceolata Myrsinaceae 12 Basterassegaai, bruinsapblaar
265 | 104 |Maesa lanceolata Myrsinaceae 13 False assegai
Isidenda, isithende, ubhogobhogo, ugupu,
uhlamvubele, umagupu, umaququ, umphonga,
266 | 104 |Maesa lanceolata Myrsinaceae 10 phonga, uphophopho (Zulu)
Gewone pendoring, gifdoring, lemoendoring,
267 | 105 |Maytenus heterophyfla Celastraceae 12 pendoring
268 | 105|Maytenus heterophylla Celastraceae 13 Common spike-thorn
Ingqowangane, inggwangane yehlanze, isibhubu,
isibulu, isihlangu, umkhokhozo, umquqo, usala,
269 | 105|Maytenus heterophylla Celastraceae 10 usolo ]
270 |106!Maytenus senegalensis Celastraceae 12 Rooipendoring
271 | 106|Maytenus senegalensis Celastraceae 13 Red spike-thorn
272 |106|Maytenus senegalensis Celastraceae 10 Ubuhlangwe, isihlangu, isihlangwane
273 |107|Melia azedarach Meliaceae 12 Kaapse sering, makboom, bessieboom
China berry tree, persian lilac, seringa, syringﬂ
274 1107 |Melia azedarach Meliaceae 13 umbrella tree
275 |107|Melia azedarach Meliaceae 10 Umsilinga
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276 | 108|Monadenium lugardiae Euphorbiaceae 10 Umhiebe, umhuwa
277 |109|Mondia whitei Periplocaceae 10 Umondi
278 | 110|Othonna natalensis Asteraceae 10 Incama, incamu
279 | 111 | Pelargonium sidoides Geraniaceae 12 Kalwerbossie
280 | 112|Phytolacca dodecandra Phytoloaccaceae 10 Ingubivumile, umahedeni
281 | 113|Plantago major Plantaginaceae 12 Ribrass
282 | 113|Plantago major Plantaginaceae 13 Plaintain
283 | 113|Plantago major Plantaginaceae 10 Indlebe kathekwane
284 | 114 | Polystichum sp. Aspidiaceae 10 Ukhomokhomo
285 | 115|Portulaca quadrifida Portulacaceae 13 Wild pursiane
286 |115|Portulaca quadrifida Portulacaceae 10 Amalenjan
287 |115|Portulaca quadrifida Portulacaceae 12 Katbosdoring
288 |115|Portulaca quadrifida Portulacaceae 10 Ibutha, iphinganhloya
289 | 116|Protasparagus virgatus Dracaenaceae 12 Adelaarsvaring
290 |116|Protasparagus virgatus Dracaenaceae 13 Bracken fern, eagle fern
291 | 116|Protasparagus virgatus Dracaenaceae 10 Umbewe, umhlashoshana
292 | 117|Pteridium aquilinum Dennstaedtiaceae 12 Kiaat
293 | 117|Pteridium aquilinum Dennstaedtiaceae 13 Bloodwood, wild teak
294 | 117|Pieridium aquilinum Dennstaedtiaceae 10 Umbilo, umvangazi
295 | 118|Pterocarpus angolensis Fabaceae-Faboideae 10 Umathangane, umathanjana
296 | 119|Raphionacme sp. Periplocaceae 12 Bobbejaantou, droog-my-keel, gewone bosdruif
297 |119|Raphionacme sp. Periplocaceae 13 Monkey rope, wild.common forest grape
298 | 119|Raphionacme sp. Periplocaceae 10 Isinwazi, umthwazi, unungwane (Zulu)
299 |120|Rhoicissus tomentosa Vitaceae 12 Bobbejaantou, droog-my-keel, gewone bosdruif
300 |120|Rhoicissus tomentosa Vitaceae 13 Monkey rope, wild.common forest grape
301 !120{Rhoicissus tomentosa Vitaceae 10 Isinwazi, umthwazi, unungwane (Zulu)
302 |121|Rhus gueinzii Anacardiaceae 12 Doringkaree
303 |121|Rhus gueinzii Anacardiaceae 13 Thorny karree
304 |121|Rhus gueinzii Anacardiaceae 10 Inhlokoshiyane, umphondo
305 |122|Rumex lanceolatus Polygonaceae 12 Tongblaar
306 | 122| Rumex lanceolatus Polygonaceae 13 Common dock, smaller dock
307 | 122|Rumex lanceolatus Polygonaceae 10 Idolo lenkonyane (Zulu)
308 | 123|Sansevieria hyacinthoides Dracaenaceae 12 Aambeiwortel, ghaiwortel
309 | 123|Sansevieria hyacinthoides Dracaenaceae 13 Mother-in-law’s tongue, pile root
310 |123|Sansevieria hyacinthoides Dracaenaceae 10 Isikholokotho, isikwendle, isitokotoko (Zulu)
311 1124 Satyrium bracteatum Orchidaceae 10 Ubani Iwenkangala
312 125|Sclerocarya birrea Anacardiaceae 12 Maroela
313 1125|Sclerocarya birrea Anacardiaceae 13 Marula, cider tree
314 1125|Sclerocarya birrea Anacardiaceae 10 Umganu
315 1126|Senna occidentalis Caesalpinicideae 13 Coffee senna, stinkweed
316 |126|Senna occidentalis Caesalpinioideae 10 Isinyembane, umnwanda-nyoka
317 |127|Solanum acanthoideum Solanaceae 12 Bitterappel, doringappel
318 |127|Solanum acanthoideum Solanaceae 13 Bitter apple, prickly apple
Gaalbessie, inkbessie, nagskaalbossie,
319 | 128|Solanum nigrum Solanaceae 12 nagskade
Black / common / garden / woody nightshade,
320 |128|Solanum nigrum Solanaceae 13 inkberry
346 |138|Urginea macrocenira Hyacinthaceae 12 Bergtulp, Natalslangkop, slangkop
347 138, Urginea macrocentra Hyacinthaceae 10 Injobo, isiklenama, ufobo (Zulu)
348 140|Uvaria lucida Annonaceae 12 Groottrospeer
349 | 140|Uvaria lucida Annonaceae 13 Large cluster-pear
350 |140|Uvaria lucida Annonaceae 10 Umavumba, umazwenda-omnyama (Zulu)
Uhlungu-lungu, umhlunguhlungu,
351 |141|Vernonia neocorymbosa Asteraceae 10 umhlunguhlungu omhlophe, umzane-wehlati
352 | 142| Ximenia americana Olacaceae 12 Blousuurpruim
353 | 142|Ximenia americana Olacaceae 13 Biue sourplum
354 | 143|americana Olacaceae 10 Umkholotshwana, umthunduluka-omncane
355 | 144 | Ximenia caffra Olacaceae 12 Grootsuurpruim, kafferpruim, wildepruim
356 | 144 |Ximenia caffra Olacaceae 13 Kaffir plum, sour plum
357 | 144 |Ximenia caffra Olacaceae 10 Amathunduluka, umgwenya, umthunduluka
358 | 145|Zanthoxylum capense Rutaceae 12 Kardamon, leinperdepram, kop(pies)doring
359 | 145|Zanthoxylum capense Rutaceae 13 Adelaide spice tree, cardamom, small knobwood
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Amabelentombi, amabelezintshingezi,
isimungumabele, isinungwane, umlungumabele,
360 |145|Zanthoxylum capense Rutaceae 10 umnungamabele, umnungwane omncane
Isihlalakuhle, udoye, ugqumgqumu, ugwabha,
321 |128|Solanum nigrum Solanaceae 10 umaguga, umsobo (-omncane, -sobo) (Zulu)
Umbombo, unthambana, umthambane,
322 |129|Stephania abyssinica Menispermaceae 10 umthombo
323 | 130|Sirychnos henningsii Loganiaceae Hardepeer(hout)
324 |130|Strychnos henningsii Loganiaceae 12 Rooibitterbessie
Coffee bean strychnos, coffee hard pear, natal
325 |130|Stychnos henningsii Loganiaceae 13 teak
Umanana, umdunye, umnono, umgalothi,
326 | 130|Strychnos henningsii Loganiaceae 10 umgaloti (Zulu)
327 |131|Tephrosia macropoda Fabaceae-Faboideae 12 Visboontjie
328 | 131 |Tephrosia macropoda Fabaceae-Faboideae 13 Fish/poison bean
329 |131|Tephrosia macropoda Fabaceae-Faboideae 10 lloxane, ilozane, umuthi wezifuba
330 |132|Tephrosia purpurea Fabaceae-Faboideae 13 Ash vetch
331 | 132 Tephrosia purpurea Fabaceae-Faboideae 10 llozane
332 |133|Tephrosia vogelii Fabaceae-Faboideae 13 Fish/poison bean
333 |133| Tephrosia vogelii Fabaceae-Faboideae 10 llozane
Lebombotrosblaar/bastergeelhout (7.
phanerophlebia); bloubos, bosvaal, sandvolbos,
334 | 134 | Terminalia phanerophlebia Combretaceae 12 silwerboom, vaalboom (T. sericea),
Lebombo cluster-leaf/terminalia (7.
I phanerophlebia), assegai wood, silver cluster-leaf
335 1134 | Terminalia phanerophlebia Combretaceae 13 (7. sericea)
‘ :Amangwe, / umangwe (-amblophe, - ampofu, -
{ ansundu, -ompofu}, umkhono (t. phaerophiebiay);
336 | 134 | Terminalia phanerophlebia Combretaceae 10 amangwe (-amhlophe, -amnyama) (7. sericea )
337 |135|Trema orientalis Ulmaceae 12 Hophout
338 | 135]|Trema orientalis Ulmaceae 13 Pigeonwood
Ifamu, iphubane, isikhwelamfene, ubathini,
umbhangabhanga, umbokhangabokhanga,
umcebekhazana, umdindwa, umsekeseke,
339 |135|Trema orientalis Ulmaceae 10 umvangazi
340 | 136|Trichilia emetica Meliaceae 12 Basteresse(n)hout
341 | 136 Trichilia emetica Meliaceae 13 Cape/natal mahogany, red ash, thunder tree
Ixolo, umathunzini, umkhuhla, umkhuhlu,
342 1136 Trichilia emetica Meliaceae 10 umkhuhlwa (Zulu)
343 |137|Tulbaghia violacea Alliaceae 12 Wildeknofflok
344 | 137 | Tulbaghia violacea Alliaceae 13 Wild garlic
345 |137|Tulbaghia violacea Alliaceae 10 Isihaga
Page 57




86 ofed

[AENG )
BEILCIYY ‘1ausi9):096 | Yuellg) elej080UE|
LB ‘UOIESIIISUBS 0) Peppe ESOB JO SIABS| 921U} JO UOIPPE Ul ,
‘jpulsien) ‘996 | uellig ‘296l ‘SPIOUBAR} PUE SPlouadia) ‘sulewNoo ojoyd ssonpoud|pue pspunod "JEBW Pajoajul XEIUIUE Yilm PB|I0g SBABST|  Sawllewos wiomedel 10} Jajem pjoo
Sfimpueig-1akaig pue e sepleyooesA|od ‘suluuel pasuspucy) ‘1911q ‘olewoly SOAEST (2961 NEM) OUI0S puE BSOUX AQ 8BnjiWwieA se ueXel! 8[| B Ui UsyEe] 9IB SBABS| Pepunod hl sesoesoY| BiEONEBLg BlUOWIDY |2 /€
“(H4N 045 HOd)
‘Buo.is 00} §i snouosiod A1aa 89 0) paindal INg 18xsuUeSL Ul
‘UlTBUSUSA 9pPISO9AIB ssouweyl S)i4 1o} palsis|ulWpE a1e Suoisnjul JeaT (296} “Yimpuelg 1
© sl uojjoe ayl|-s1[elbib pue uoneyl -1aA8.ig PUE 1IEAA) QlUIWIBYILE UE SE POOM 8y} JO 95N (2961 “mpuelg
2961| |eunssjuiolsed srgnes Buonpoid sjdipund sopnjowl sbesn ueduy 18YI0 (2961 Mmpueig-1ahaig -iohalg pue 1Ep) Wiomade) BljojIsoddo
“Wimpueig-1aAsig pue Jep SANOB By PIOE DI|EXO UIBJUOD Sjueld pue Hepr) esoyX sy Ag wiomade) 1o} pasn ale $1004 10} U E)} JB SUOID028P JooY d aeaorUASOdY | BIBLIUBYOOY |2 ge
(0661 ‘SBUILOINH 10661 ‘Ond 2961 Mimpueig-19keig
PUE NEAA) SINOWN) pue s|1og ‘S9ssa0sqe o} paljdde Sy i
‘9661 ‘SIONPoId ‘Allewssixg (0661 ‘10ind) Buipsalq [eulsiul pue sesesasip
tednieN Jo Areuonald Je|NaseA o) pasn Ajopim ©g 0} pIES OS|E s1jue|d sjoym
‘9661 ‘sBuIAINH ‘0661 (9661 's1onpald feiniey jo auy ‘(9661 ‘sbuiyainy 1066l ‘lolnd 've6L 'PooY 296t
nd ‘v661 ‘pooy ‘z96l| Areuonoiq) ssuouinbelylue Jo aouasald sy} Sfimpuelg-iakaig pue Nepy) (Wiompunol pue wiomadey) 'SBABS| 8U)} SAWIBWOS |
Simpuelg-1aAalg pue lepa|  10) UMOUD [[om Bl AlIWE) SIL) JO Siaquisiy sayseled [eulsiul 1o} Apawal [euonipel) e s jueld sy ‘pasn AUlew eJe Sj001 8y ISRk aeooeu0bAlod|  SnjejoaouE) XELUNy || se
(€661 'NM| 1296}
‘966 | ‘S10NPOId [BINIEN Sflimpuelg-1eAsig pue epn) wiomadel 1o} Juawies.|
jo Areuonolq ‘2661 ‘eilD pasn A|apim pUE umOou-||am B SI (PapNn|ou] SOABa) :
‘661 ‘NM| 16861 Moo %8¢ 0} dn Jo (261 ‘@lepullien) pUE 3JEQ W8elS Yim A|[BUOISEID0) Yieq 1001 Y] ‘(6861 i
‘6861 ‘SBUIYOINH ‘9861 “|B|  SUONEJIUSDUOD Ul N0 ABY) aiaym ‘(9861 ‘sBuiyoiny) edey uisiseq sy} Ul PaPIOOBI UBDQ OS|E SEY
19 BYRUR] //6} ‘BlEPUEN e 19 BXeUR] (9661 'SIONPOId [BInjeN SUOID003pP 1BS0YLIEBIPIIUE U] 98N §)| “abnjiuian se sueq |
2961 Aimpueig-1afaig J0 Aleuonol) puu linij auj jo suiuuelo|eh ‘UBWYAQ) 8YOE YoBWOIS PUE BBOULIEID 10} Apawe. ade) L3S pUE 100J 8U} (|eaoLllepliue
PUE EM {1681 ‘UBWNAQ| Ulew om) sy} ase ujbeealund pue ulediung Alies ue si {,3lIxsyeeuesB, :SUBBNLY) PULI Ny paLIP 8YL SE Pasn SI pul niy 8yl ay 9B90BIIUNY wneueb BoIUNA || £z
(6861
Mota) abnjiwIsA € SE AjlBjo1aWwoD pasn (6861 0i8py) $9p0ISe0 1SUEBE onuIWjaYILE
‘9661 ‘SIONpold (einieN SI (81BjaqWa WNIUOWWE) Uleque Jo 1|es UE SB PAsn S{ 81B|aquis wWniuowwy {661 ‘nmy) sasodind
10 AleUONDIQ ‘E66) ‘NM|| WNIUOWWEIP 8Y] (9661 ‘SIONPOId [BINIEN aWes 8y} IO} Pasn ale BljaqWT JO $9/0ads UBILY ,
{6861 Mol ‘0661 ‘(olnd jo AreuonoiQ) seloeds eequug [elaras Jaylo |eleAss "oluo) jeJaush B Se pasn Os|e S| pue Aommi nnay
‘2961 Mimpueig-lefalg| Wwol} palejos) ussq SBY Yolym suouinbozusq ‘loind 2961 Mmpueig-1aAalg PUE IBAN 'EE6L ‘UOISMED)! 1O SOAES| HJBQ 8U] OS|E SaWSWOS
PUE HEM €66} ‘UoISMED B ‘ulloqus $) jusipaibul sanoe sy wiomade) jsuleBe Apswal [euonipel e s)jueld syl NG ‘pasn AJ[ENSN B1E S1001 8Y ] 4%1'g sesoBUISIAN BlRUIWN BIfOqLIT || yan
%S 8y 0) peljdde usym
sjoaye uonesyisussodAy Joy os|e sdeylad i
'966} ‘S1NPO.d [BINIEN JO pUE ynus SUOEBPESY SE Pesn si yleq : !
Aeuonaiq ‘661 ‘sbuiyoiny U] Usym 10949 aWOS aAeY ABU SBI10adS “SUONBISaLUl Wiomade)
0661 ‘1ond ‘v861L V(8| BIZIQIY JO NJeq Su) Ul SSAIIBALISD S|0ZEpIW| Jesu} 0] BOUJY LINOS Ul pasn Ussq sey yieq patspmod syl 9BaPIOSOWIN
18 sBUIyOINH {1261 “IB|ydie ). 1810 pue BUIWERISIY JO 9oussald By pUE DNUIWISYIUE UBDLIY UMOUY |[8M B S| ‘ BORUIUBYILE Y | Ld"%/eq paiepmod 2] -sesoeqed| BOUILUBYIUE BIZIGHY || : S
%6
0} g JO SUOIBIUSUOD Ul (S66] ‘UoIBUNIG) [10
[enuassa ue urejuod Asy] (5661 ‘uolaunig onuIWBYile
‘0661 ‘1opue) plouedoid|Ausyd e ‘suoiese pUB JUB[NWNS ‘OIpoWwsedS-1JU. ‘0118Ws Ue Se SaWlsllos
-g 0} paquose s AIIDIX0] “(suousiode Ing ‘aAlleUILLIED pue aAlsaBIp e se Ajurew ‘puom auy) !
-6-8) splouadisiinbsas pue (joojeul| I9A0 {{E $8SN [BUONIPE.] SNosswWNU 8ie alsy | ‘jue|d siy) O} ‘posn Ajlelauab aie
‘566 ‘uojaunig| ‘suswAo-d ‘susydweo -6°8) spiousdisjouow siajel Ajlenioe a|qig ey} Jo SNWe(e), 8yl JI UIENSD JOU SI )I; Sawoziys ayi Ajuo 1ng ‘|rews juabund
‘0661 ‘1opUBT Z96} ‘9AsUD SNOJSWNU SUIBIUOD |10 [BIUSSSS By | ng ‘ssWil [BOI|qIq souts pasn ugaq Alqissod sey jueid eyl| ‘Buons e saey yueid sy jo sued |y ud seadRlY Sniwelea SNIoJY || 7
2961 ‘SIS “SjudNIsU0d
aq ‘66| ‘JoBUIMNBN PEEI| JoUlW JBYIO0 |BISASS PUE ) 8pIsciojjiufojooe (661
“19buimnap ‘9861 ‘saquio4 10 sjunowe J8[jlews Yyim ‘punodwod ‘1abuimnaN ‘9861 ‘S9qi04) SUOSIOd MOLIE DIXO) A[BWaIIXS
2961 “fimpuelig-iafalg Jolew ay) s1y BPISOUSAOIE Lo|ym JO 4O S82INOS SE UMOUY 158q 8lB $3109dS BIaYIUBNOY ' | !
pue NeppE6| ‘USPRIS UeA| (pEEL ‘IeBuimnaN) sapisodA|b Lesy [elarss ‘wiomade) pue xelyjue ‘spjod ‘9yoB00]; pN|oul pesn Blojsoddo
pue sBulyaIny ‘0661 ‘[oind | SUIEIUoD I 8duls IX0) Ajawalixs st lueld oy | useq sey lueld sy} yoIym 1o} sluswiie 1sylQ * SayoepesH '(s1001 10) saAed| pali(] H®1 seaoeUAOdy 2ISLYIUENOIY || [
pasn I
seaualajey sjesiweyy| Auanoe [eoibojoig|  uWedueld sasn [esipaly pasn ueld jo Med| sued ueld; Apwey salzedsg 934n0g al

sayseled apoisad 1sutebe pasn syue|d (2




6G abed

‘296t

L6t

‘9961 ‘UuBW|Og pue usheg

T))

‘agest

“|e 18 uoss|enues ‘zZe6k
‘wiyelq {2861 ‘leler ‘686t
‘piebnelg pue BlaqpsH ‘9/61
'0JEMYOD {696} ‘Jalswwed)
pue ayoseyos] ‘996l e 18
2L0saU0S | 1296+ MHimpuelg
-iefeig pue NBM 2561

S92UBI843Y

SAimpueig-1ehaig pue e

Smpueig-1ofelg pue e

‘UBUISIOH PUEB 8(4OSaYIs [

*$9p|S00IN)D)

‘elweedA|BodAy
$9SNED PUB JIX0 |

| pBSn alk S8AReT]

(2961 “fimpueig-18hsig pUB HEM)
QuUIUBYILE uLomade: &

]1![!1# |

“Apswas YBNo ‘swieyo se ,mmecw\

ul

Bulyyeq aanosiold pue wieyo Buipuids ‘eanebing

(6961 JosowWE)

PUB 84058405 ] ‘9961 1€ 1o 8L0seyos])
NBq 8y} Ul puUNoy S| POk 0IsA0UIYSD

PUE UjUUBSNWOON|BOP SUIBIUOD OS[B
Weqooy (7661 UBWISIOS PUE S4ISILOS )
SPess PuB MIBquals Y{BqI00] Ul pUNCy si

GILUSSNW SB Umouy Luodes prousdiany v

s[easy)

‘synsal
i0od psonpoid
uolesSIulWpE

euswiLadxe
ubnouie

‘SUUOM LM PBIS8UI
usym 3ieq sy}

169 0) pajjodal are
deeyg 'suonoooep
Uel opuiweyiue

UE SB 8Al0SHS
alow 8q 6} punoy
sem ieq palepmod
syl ‘|eudsoy uolssiu
B 18 wiomade)

10} pajesll sjusiied
Gz Ui pancdsl ussq
aABY WIE] 8L} WOy
synsai pooY ‘(2961
Simpuelig-1ahialg
PUB LIBA) SUBWINY
U} SljulwBYue ue
S€ %iBq Yl JO 5158)
{e21Ul|0 Ul PRAISSTO

9i9m S109)Y8 X0} ON

fyanoe [eoibojolg

w .mc:m;o\
i
!
|

i
h
{

(6861 émmjmi
pue Bleqpap (961 ‘osemdiod 29l “Mimpueig-iedaig)
pue JlBAA) S[BWIUE PUB SUBLINY JO§ dhUIW|BYIUE LB mL

pasn S >UEq ‘BOLY WOYINOS PUB WI9)SES Jo sled >cm£

pasn
wed ed

‘aniefind se‘sipes ui siobfew |nj 01 pasn alsed 100y | Swiomade) 10} ueyE) ale S100J Pa|iog

sosn _mo_qu!

|

(2961 nem)

| i !
(G861 “'[e 18 YosayY) SeABa| pue S100) 18 puBjen) emgequiz uf sjoifiew yim paissjul Spunom aji .mm>=m9:& ; \,
‘G861 e 18 Yosay ‘sdieoried wouj pelejos] Useg oAkY Spioe peidde aie seAesj paysni) (9761 ‘0lemd0oM) BOL)Y 1SB]|puUk sapajiiseled se [nydnd e Jo sasop 7
‘Gg6| e 1o pueyen) ‘9761l AlNE} pue spiousdielinbses ‘suoaiedolpAy Uf BE(BW 10§ POSN SIB SJ00. PEpUNOd (2961 SimpuBlg] Ul uaye) suoisnu Uy Jusipaibuy et
‘0IEMYO)] ‘006 | ‘IUBAIG '2961| plouadisl Auep ‘pausnio usym Alenoiied |-1ehsig puB e ) SONUILISUIUE SB puk Sloas) ‘sjuleldwosl  ale sanee] (9961 ‘Wekig) Apswa) i
“iimpuesg-1ehaig pue el Buljpws Buols are seaes) teinpue|b sy S,UBID(IYD SNOUEBA 10} BOUYY LIBLINO usomade) B L) pesn ale S100Y % wmmomSw; BIESIUR BUBSNB]D

mmwomEm__oL

.6@9‘

‘uuew|axyog pue uaneg) obutq pue
BSOUX AQ saalebind pue uopeiseu
wiomade] 10} paSN $100J PUE SBAEST

T

('D’g'y 01 'wwod 'siad)
JljUWIBYIUE UE SE PaSN S| ieg g

L’
z
Z
2

|
‘
|
|
|
|
‘

|

SBSPIOSOWIN
-oes0BqRd | BORUWIOYILE BZIQY &

|
|
|
|
|

29
LY SBLUBIELD 6S
|
ges0BISISY Bjoa.neg) sidajijien S5
|
mmmomﬁmuosaw«,ﬂ; J0inus} 8oty 4

pasn ued jo tmn_ﬁ sued juelq

Anwey \ soloedg 0Inog

ai




09 abed

‘P61 ‘Uemnyg pue nigwely

‘(p£61 ‘uemnyg pue njpwely
{1261 “|B 18 1IBLOBPUIACD) paliodal ussq
sey sepisodA]b plopul o sausse.d ey) pue
s]0Jals pue [oyoede| ‘sullewnoaos|olpAylp

‘1261 "[e 18 UByoepUIAOY peplelA enBY $1001 @Y | ‘ulomadey 104 pasn a.e sjooy Y seooRjUOLBIH| BUBILE Bljably £6
Z66L 18 W
10 OAlBUBOSEY ‘/86) ‘Subjuer
‘2861 ‘BUISSPY ‘0861 (aeLosl e (2861
inbJepy pue lwunmepy| 1o enbinopy \9661 ‘eusenbneeg-iebuezeg) ‘BUISOPY) Sii} PUB SUOIS|NAUOCD I0) SN 1B SUOISNiUl
‘9761 B 19 8dINS ‘2961 | UI0IND ‘UILNg|BX0) 8y} pUe pioe aluoinoe e 1B9| pUB SI100Y (2661 | 10 OANBUBOSEY (/861 ‘Supjusr)
Simpueig-iehaig pue jep pue asouweyl ‘asojeed ‘esolix ‘BLBJBLU 10} POSN 2JB S]00) PUB S9ABS| JROSEBEPRY
‘qel96t Ve 1o enbinopy|  jo pesodwoos ebejianw e pue ‘j1o ueoyuid Ul (2961 “Mlimpueig-1akaig pue Heps) STUSW|IR UsS
‘956| ‘ousenbnesg-isbuezeg ‘10 PaXIy B JO %0S UIBJUCO Spaes ey | 10} pUB SOHUILSHIUE SB psn 8Je Spess ‘eoliy [eo1do) U Si sesorIqIOYdNg seoino eydosep 16
| |
(5261 ‘2uslD) puE UUEW|YOg)
SOUSWOIYD OM]} puUB Sauouaydoleoe
'G/BL ‘Zuslp) 981y} ‘apAySpP|EXOGLBOULBWNOD (¥S61 ‘BwinH) wiomade)
pue uuBwWIYOg HSE| ‘SWNH -G-Ax0IpAY-p-jAuelaB-¢ UIBILOD Slooy o} USE)} 9IB SUOISNJUI |BS| pALIBLS b oBooRIvISY | Sepiojesojd eieqior) 58
‘(yG61 ‘swinH ‘996 ueAig) sybnoo
10} Joy paddis a1 suoisnjul 1004 :
3[Iym SUOE YOBWOIS pue swiomade) i
PGEL ‘SWINH (0081 uelig ‘spiousedisiinbses | ‘uted JBSY 10} PISN 0S|y 10} PBSN SUOISNUI JBS| PSPUNOY| 7 TesURINsY enfigwe eieqisn 78
(9961 ueAlg) wiomade]
‘996 el ‘296] (2961 “fimpuelg-1ehsaig pue NEM) 1sujefe sajuIWeyIuR S Usyel
Yimpueig-rehaig pue nep pIOB ollaquie pue UlWNg[exo} B sulgjuo)d 2JB $100i pue salliaq adi ‘seres]| Y w14 SeooBUISIAN BlRUWINI BlfOqUT 8/
‘wiomade)
1surefe |
sosop ‘(6e6| ‘lBulsien) wiomade]
(6E6L ‘IBUISIOD) |BlR) welp ¢ se (1261 ‘POWIBIENG) JOOBM) OUIOS U} AQ Smodjisulele sasop Welp € Ul palsisiuiwpe BofUBWELIR
‘BEGL IBUISIOn 2 AW $3SOPISAQ) | PaIaISIUILPY ul BlUsoe|d paulelal 10} PESN @18 SUONHO0IBP SWOZIUY| PUEB SluILBylue [BIsusb e se pasn psn aesoeplUsidodI] suejdofiq S/
(BE61 “Jeulsian) wiomade) sniofinelq
‘BEBL UBUlSIen) 'SollaWwe SWIBLD SA0| SB Usye] SUOISNiul QINg|  PUB LICMPUNO. J0) p8sn 8Je sqng ag seooepl||Alewy snyluepAD VA
‘(2961 “Himpueig-lofe.g pue
JeAL) SWIOMPESIY] PUB SWIOMPUNOI |
10} Pasn OS|e a1 SoAEST ! '
‘ysnq eznful 8y} pue ‘Lyusg xs
'} OO (PIlM) ElBSIUE BUSSNEND
, “wedg sisuedeo eibiegeyy
: Op\ J0j0ISIp BUSBIALOBIG MEH
(-qunuy) esusdes wniAxoiuez
jo saAes) pue [181sgap (lIeg|)
BaploosIp elielleBiep 10 As[ysIqion
WNLUBISE] WnejydoiyiAig
(2961 “Alimpuelg Alqeqo.d] luegeius sem!
-lafaig pue Nep) nBuemupiun gniys ay) ‘seloeds
se|1eeq 0} ue||adal sIXodAH B ‘ArBQ BINg X3 Jdels
aq o] npeqo] (0661 ‘SHBCOH) BUBMS | ‘pnels) smeubiew uobodoquiAsy
a1 Ag peyiodal oy Aq sAeyuop pue sBOp ‘S9AIBI Joi SOUIL|BYIUE 10 S]004 Ylim pepuncd $aAB8| WOy
ale sped payoedsun Se pasn ale Yy|iw pue Buidesos yieq yim ‘suoisnjul Spel e SUoISNUI YL “Iquieyyl
puUB INOPRO anee ‘(298| “impueig-ieAelg pue NEM) SpUNom SE umouy saliseled [eunssiul ;
‘0661 ‘sHeqoy ‘2961 Jueses|dun ue saey |ewiue Ul seyseled Jo Juswdo@ASp 8yl Jusaaid o] ‘paljdde 10} [NYAND B JO S8S0P Ul Usxe) ) winiqei
“Syfiwpueig-1ehaig pue e SOARS| PUB SI8MO|I4 Ajjea1do} ‘sUo0osP 88| 9SN IZBMS PUB OUI0S BUL|  SUCISNUl Ul Sjuaipaitul aie seaeeT 1 SLBORUSCISA WNIpUBpPoIBID 9
pasn
S90UDIBOY sjeonuayy| Auanoe jgoibojoig ued we|q sasn _mu_ums_ﬁ pasn jueld Jo ued| sued jue|q Alwe4 sa10adg 29In0§ ai




19 ofied

T T
(8861 “Ie 10 UBULD|[®)) SOABS| B} Uey) .
0Ix0} BI0W 3. sWwa)s Bupamolj eyl “(gos! Himpueig 7 !
‘8861 “'[e 18 UBWIS||BY -lokaig pue eps) sbid-esuinb pue sugqes ‘desys ‘siech : :
2961 Almpueig-rehalg ‘a{1jeo 0} feyia| pue 2xol ale siueld ayy jo sued |y (6e6L (661 1euision) wiomade}
PUE HEAA ‘BE6) ‘JBulsIaD ‘Jeujssen) sjue|d snouosiod 'snosebuep oq 0] perodey|  PUB WIOMPUNOI 10§ PASN 8JB sqing ag sraoeylUORAH| BAUSOOIOBW BOUIDI() [ feYA
, (9961 ueklg) wiomade]
‘9961 ‘uellg ‘pale|os] Ussq aAel spiofeye Auepy 10§ pasn ase sied payoadsun SN sesoruebon)| gsbuuusy souyAlS 12 rrAl
(2961 7
‘realew Buluuel % /'g SPISIA awoziyl HYmpueig-1ahelg : |
oyl ‘(2961 Sfimpueig-aAsig pue Heps) PUE }BpA) paHodal ) (2861 “Ampuelg |
‘Z961L pale|oS! usaq Sey |10 S|IIB|0A JO Junowe aJle ssjluedosd (2961 “Mmpueig-1adaig pue lep) esoyx | -loAaig pue nep) wiomade}
Alimpueig-1akaig pue Nem |[BWS B pUEB UlPOWS ‘ploe dlueydoshiyy aanefind piy sy} Aq wiomade) 10} UsXE] a1 SUsII0008p Jea| iUl Hmm\sww 10§ pasn sJe suolsnyu! 1004 PlOY| 4% oeaveuoBA|og| sniBjoRoUEl XaWnY |2 SLL
W ("H'v Aq usss Jou jueid
“wwoo -sied ‘siseay 1snif AsjBA)
7 UOIBISIUl WIoM TB31) 0} J8Jem ;
HY i UM poxiW s $910ads sworuoydEY |
AQ usss Jou jue|d “wwoo e 2q 0} psjrodal pue euefueylewn se
'sied ‘sisjeay isni| As|BA | umouy jue|d e Jo 3eqlool pepunod a4 oreoeo0idilad “ds sworUOydey |z LLL
DAY UNWWoD Jed ) €64 0nUIWSYIUE SB Pasn sjo0Y H mmmomEm_E\ 'ds eagjjad|g o
| _ _
, (1961 ‘8E61 JouisisD 9961
‘9961 ‘Welig “quelig) seAjed pue desys ‘ualp|iyo
2961 Alimpueig-1shaig pue i (2961 mpueig-ledsig pue nep)| 1ol sebnjuLieA se pue Wiomade) 10!
NBM (LY6L '8E6) suisien oyjog oyl Aq s8A|BD 10} 8BNJIWIBA B SE POSN 818 SJ00K:  UBME) 8JB SUOISNJUI 1004 10jem D|O d oeooBIeISY| SISUS[EIBU BULOYID |2 [<fe]8
r -
(2961 ,v_,:\sncgmi '
,w -1akaig pue Nep) syidro sninojped isutebe pasn si ' i
Meq pasepmod Woij Bpew o)sed "BIpU| U| SISBILIOSOSILOS| ) |
‘G864 1B 10 pURieY 12961 (2961 “Mimpueig-1efioig 10} pasSn 2l S100Y (G861 €19 pueyey))| | sisuafebauss
“Sfimpurig-loAsig pue JIep| PUE JBAA) UILUE) UIBIUOD 0) JuBnoy) si yieg Asda|ids 10 pasn aie SeARS| PUE SI00) ‘BMJBAWIZ Uj | ! gyl 9es0BNSEI9D snuayen|z 001
| |

-sBid pue desys /

ul paonpold usaq
aney sisa) Buipasy
annebsN "eisel
sSnoasneu e pue
1UB0S Jelnoad e aaey .
0} paiiodal ale sjueid l
1

PUE PSYOWS SEMm

qlay palp ayl usym
140 uaAlf sem Jnodea
snoasneuy ‘(go61
Sfimpueig-isheig pue
Nem 996+ uekig)
10949 dliodleU

10 0IX0} OU pey J0elXa
QlJOYOOB UR JeU) pue |

UoH e} D1om SIARD)| ‘sjew|ue u| |
palp Jo 6 o} usym ssauxoIs||eb Jof pasn ale “puog X3|
poonpold aiam sioaye A8 W T BINSAY BANID JO 9S0UL YL
Yons ou Jeyy aleoipul 'SOABS) JO SUOISNUI pue wiomade)
(2961 Ampueig-lafelg puelsuodal Jayio ‘Wnutisp 10} PSN BIE SI19MOj} PUE S9ARST |
‘9961 ‘elig| e uIsal %86 | pue spunodwod ojjousyd PUB UOREDIXOUI (PS6L ‘BWINH) ileo Ul ssauxois)eh
oG UbIy B U 10 Usippe. 20npuy o paindss I JueASId 0) Joyem Buiuup 0) ]

2961 Mimpurig-1ekalg om} “utod 6
pue Nem $S61L ,mE_:I& B 9pNJOUI SEABS| WO, UMOUY Spunodio)| aue sjued yBnouy ) poppE ele S8ABS| pUE S1001 POPUNOd 1% 14! oeooplwe]|  snunuog; spouos|z 6

pasn
saoualsjay sjeopuaygy|  Apanoe jeaibojolg wed we|q sasn _mu_umi pasn jue|d jo ued| sued jueld| A lweg; sa1oadg asinog ai




29 abey

‘Apswsl
wiomsde) Bsoyx pue obui4 (| | peoadsun aesor|apoydsy J0Inus) 80l e

“euelew 1sulebe
anllsod Ajybys (€ wiomede 1oy
3iegq (2 ebnjelusel se pasn aa1 (| 3eg oBOORQNOIBWIG|  BLWISSHIE SNYIUBIY S

-obnjiwisa

Se jue|d asn OYj08 LIBYINOS
puE Bsoyy (g 'sninz Aq jewiue
pue uew u) wiomade] Joj pasn
Jea| peispmod Ajguly esn njnz (| sonea oesoesoy| euojedns gluowiby (g

“onuwsyIue

sB BSOUY AQ pas( onuiweyue
UBOLIY UE S| poom 8y "wiomade)
PUE XBIYIUE 10} BSOYX PUB NNz BIRUBUSA
Yloq Ag USYE} §| UOIO0ISP 1001 Y sjo00y aegoeuioody BIOYIUBYOOY €

'suosiod molie
2IX0) A[9LBIIXS JO $92IN0S SE UMOUY
1590 8ie dS BIoyIUBYOOY "Wiomade)

PUE XEILJUR *SP|0D ‘9YIBLI00)} 9pnjoul
pasn usaq sey jue|d oyl yorym

o} sjuauwie Joy0 uled [BUILOPJE
10} USYE] SIB SUOISNYUI JED]

JBSAA 'S)IGeYBUS IO} JUSW]ESI] B SB
10 soyoEpESY JEdl) 0] Pasn ale s]ool
10 SOABS| PaLp By ConuIWByiue ue
pue sljiydAs ‘oyoeylo0} 10} pesn Sy
10} pesn aJe sUOISNUI JeaT "SWIBYD
S®B Pas() 'se10s oudas pue ubiuosiod ;
W poo|q ‘aliq Jepids ‘eyde yoewols Jo}l
USXEB] 9.JE SUOIID008P JBaT| ‘seuseAy
pue sbop Buipnesew Aolisep o1 pasn
9l SluBld "WIOMSJE] PUB XBIYIUE 10}
USYB] 818 SUOI0O8P 100Y "SUOII0aUI
10'.) ArBULIN 10} PISN S| SUC SIY)

aq 0] pajiodal ue|d B wouy Jopmod gljopsoddo
*(300l pue JBs)|) B1/GSNBUS IO} POsSN sjooy| seaoeuAdOdy BISYIUBNOOY |€

; ‘Apowe) wiomeade) se
‘Apawal wiomade) S pasn xieq 1001|  POsSN 3ieq 1001 SjIYM ‘SUOBWIOLS PUE

8|Iym ‘SYOBLIOIS PUE BSOYLIBIP 10§ PESN pul Iy paug BSOYLIEIP 104 POSN PULl 1INK pauQ ad 9B20BIIUNG wnyeurlB gound |||
‘wiomade)]
‘wiomade) Joy USIES 10} Ustes pess punaib pue

paas punolb pue WSIBWNSYJ SO} USYE} UOISNJU| J00H!  WSIBWNSL Jo} us)e) uoisnjul jooY S 9BO0B)IgN3INY odsd ygnoind |11
'ybnoo ‘sngexeus ‘Aujisul
'yBnod ‘angexeus ‘ANnieul wiomadel wiomade) 10} ‘ojuoy ‘seanebind

10} ‘01u0} ‘soAleBind se pesn jool Jo suonesedeid Se pasn oo Jo suonesedsid | wmmcm@mﬁ Bjoaune; sidspen |||

‘WSNEWNSYI PUB 9SESSID [RIDUSA

'J9AB) 18811 Ol POSN BB }/eq WIS Pue J00) BU} pue
‘S[BWIUE Y00} PUE SUBWINY Ul SULIOM J8Y)0 pue wiomade] QEOPIOSOW|N
10§ OUIW[BYIUE BAIIOSHS UB SB POsn A{LUOWWOD yieg g -9B00BARS | BONUILOLIUE BIZIGlY ||

‘wiomade) pue
‘wlomede] pug| XBIYIUE JOf USHEB] 4B SUOI10008p J00

XBJYIUB 1O} USXE} 9B SUOIIO00SP J00) PUE 9)Iq SYEUS PUB| pUE 8)ig 8xeus pue Uled Joj jnus se elogysoddo
ured 1o} nus Se 40 AJBLI0 PaIBISIUILUDE JO0I PBISPMOH |10 AJBLIO PaISISiUILIPE 1001 PaIOPMOd| d aeadeukoody BISYIIBHOOY ||

pasn
EELIEPETE T sjeaiuayn| Apanoe jeaibojolg ued e|d sasn |eoIpsy pasn jueld jo ued| sued jue|d Apweg sa)19adg 30in0g




£9 obed

ENEIES] sapiooeueyd
B Se pasn Jueld - BoUpY UInog (1| payosdsun 2830ep|00I4 BpjosID) 096
JOUT -
‘BIUSB 10} DlUWIBYIUB| PUE S3ARS)
SE [BS| pUB JINJj 8Sh NinZ ‘synid4 seaorUISIAN Hssneuyf eiequig /56
"BONHWISA
OUl0S PUB BSOUX (F BOLLY UYINOS
ul Apawa) wiomade) (¢ onuwisyiue
ninNz y (g oylos uisyinog pue
esoyy Ag wiomedet Jof ojuIlBYIUE poBUBWEYIE
JUg|90Xa ‘Aleniosls pue ucisnjul (| | petpoadsun asesoeplsidoAig sueydofiq vG6
‘AlARoR |Bplaluse)
aABY 01 pandal (10 Paag '[eploiuse]
MOUs 0} pa|ie} uolteBlisaau
[ealway) "B002-001 40 B 05-0L
‘uomade) Jo} SPISS] 4O SISOp 1B |ebnjuiian s| pass ay | speeg 2B80E)IqINONY odad eyqinons 676
‘9pIOIUSE) SEB pasn
pass ysai (g uopa|A1oo ul Apswal
WIOMPUNOCY S1 Paas eoliy [ealdos] (| spesg SES0RIGINOND)|  BUIXBW BIGINOND 86
“JBO JO SWIOMPUNOI
pue swiomade; sy} asAeled i
|auiey pue [Ny sloelixa ‘|lo paxi4 (1 spesg 8B80R)GINOND | SMyrIKO SIyAS0j0D or6
"AB)UOP Ul SWIOM 1O} ¥4EBG 1001
JO UOISNJU| 3SN NPaGOT (g WIoMPUNOI winiqeib
pue wiomade) 10 Jea| asn ninz (L S9ABOT oeaoBiWe] winipuspossiy SY6
‘swiomade) 0} dUIWBYIUE
se 00l pasepmod asn ninz (L sjooy SBSOBIEIPY BLIY SBYIUBIBUD 276
"aBeyIOWS .Y Y)IM UOIIOE JUBJLIL 8IBASS .
© |0 ansebitins aie sjoeys sy wueld ay) Bujies woly
deays 00z Jo $$0| a4} jo Hodal e Jo Jnsa) e se pawiodad :
NGQRI B U0 1S8) B UL Slo8ys 010} psanpoid ‘1aasmoy
'SBUY "JUSA UOU "JoNY SMyjosy J8jsy sweu auy Japun jueld
Ayl "je 18 YepA Jep uea wody S| Bujpuis Anoixol aanebau
JaUYIouy "SIBUlo Ul J1Bppo) nyesn e se paplebs) pue seale
Qwos ul snouosiod s| jueid sy 12yl SABS ‘puey Jaylo
9y} uo ‘AI0IS POAISSQO OS(E S| SiiBius-o1seD |eyueIe) !
-sBun| ey} jo BWOPSO pUE SOBS SN04as sy} Ul pinj} ‘suebio
SNOLEA JO Uonsabuos ‘sebeyucwaery [BIp/BoopUBGNS
‘SISOUBAD PUNOY SI 813U ‘WALIOW S0 "UOHEAIES
SOWIIBWOS pue WylAYL Alojelidsaes Jejnfeul ‘sayuedwAy
‘es|nd sy} JO UONIBIS|O00E ‘SSaUNEam aIe SWOIdLWAS
Jalyo 8y 'siy) wuuoo uAs)s Aq sise) Buipesd JIqael aul
ul 189} Uo snouosiod sj pue desys uj Alljelow Buonpold
1o pajoadsns uasq sey Jueld sy 1ey Modsas ukslg pue
19AQ "BUBM)Y| BY} pUR BSOUX 8U) AG Apslal wiomade) B S| eUam)| PUB BSOUX Ag wiomade] 1eal}
1oydwen yim usyel S| JUSA SNIjofl|l) J8ISY 1o uolsnjul uy 01 pasn Joydwea yim uoisnjul (L adsun 9Ba0EIaISY STjoH 18ISy €6
pasn :
EELDETEETE] s[eolwayy| Ananoe [eaibojoig ued jue|q sasn [eoipay pasn jue|d 0 ued| sued weld Awey; sajoadg 3%4nog at




9 obeq

‘Apawal wiomadel

10} UOI10009p 1004 SB pas( ‘ds
xaWwny [eisAss ‘oyiog pue unby (g
SISEIZIBY|Iq IO} PASN UOII0008p JeaT]

SoABST

aeadeuobA|od | sisusjedsu xawwny
}

166

"SULIOMPUNO
{10} pasn Os[e UC[10008p X|IW BWozZIyy

-asodind awes 10} pasn uoisNyUl
PI00 swoziys ninzZ ~8sodind awes 10}
pamsyo awoziyyY ‘Apswal uuomsde)
SE BWOoZIYJ O UCHO08P Y[IW ‘BSOUX

aWozZIyy

oeaceuobAlod| smejosour) xawny

066

-ebnyiuae) snosafuep

se papJefial fes| PUB WIOMPUNG, 10}
POSA 1IN} BOLYY YLON (€ ebnjiuusn
se pasn Jes| BunoA sniinsep

(2 onuiwisyjue pue sanebind

S| 18MO|} SOUIACI UlBlseT (|

senee
pUB S19MO| 5

9B80BS0Y Boysiad snunid

786

-ebnyuse; pue ouljiydAsiue ‘aanefind
‘OljpWa peIspIsuod si siueld sy

paioadsun

eueoLBlWE
9E80B20B|0IAYd BO2BJIOIAY S

186

‘Apawsl
wiomade) g Se 1004 patepmod
pBUP B} BSN SIBLYIO pue BSOYX (1|

$1004

EEER Y BUBILNIUS SHEXO

“BOUYY
yinog ui 8Bnjiuse) se pasn Jue|y
(2 2uuIwaLUE S pasn ging mey (|

sqing

aBB2BPIEXO oridrosad siexQ

G/6

"uolio| puE
uolyessusw asnjold ‘wiomade) 104
Apows. Se UoNO0OBP OYIOS WIBYINOS

paiyoadsun

SBBOBAIRI eiofined eaey

0/6

"0IX0} 8q 0} patodas s| “xod

USYOIYO PUB SPUNOM 1O} PasN ale 1ed paiiuapiun pue
eIBRIIOUUS|] 10} POSN BIE S}00Y "8bNJIWIOA B SB $9ARD)
pue sayses Buibuns 1o} pasn ale SWals pue saAesT
“Alljia4ul IO} PUB SPUNOM UOIJBINUI IO} POSN SIB SSABST
"abelanaq Bulenwns e axyew o} pasn s yieg "solpunel
10} psN 81 1004 9|Iym Surelds pue Spunom Uc paqqni
91E S9AED| PAUWIBAA "SAWEID [BUILLOPGE PUB SIB0I)

2los 1o} pue ebnyigay) e se pasn s jueid 8y | ‘ssausnoyq
10} SO11DWS SE UXe) 8l $)00J PAYEDILICOSP WO} SUoISnu|
*SONUIL|BUILE SB PasN 8Je Spaas 10 )N} 8|0Um Peispmod

‘abnyuse)

SE SN BSOYX (€ [eWjue pue

UBL Ul OUI[SUIUR SB Pasn Iojem
UL 3Ny paIspmod (2 anuiwjayiue
SE pa9s 8sn BSOYX pue ninz (|

spess
pue sjini-

opoorUISIAN|  BJBI09OUES BSOEN

696

S99UI9)9Y

s|ealwayy

Auanoe [esibojoig

pasn
ued jueld

sasn |es|pap

pasn jueid jo Led

|
sped Em_&

Apweq sejoadg

224n0g

9.6

ai




59 ofed

“JoR1X® |0Y09[e [euIBLO 8y} Jo AjAnoe *(/861 ‘sumjusr) saqIeos 1of
SNUIWIBYIUE BU} 10] B|qIsuodsa: g pesn aue sued paijvadsun pue sisfidowsey pue
*/861 ‘SUUST ‘861 B} 01 UMOUS SBM PUB SIPIOJLIGUIN| SLIEOSY BUWU)SE 10 Jeosebepew ul pasn ale sjueld oY
18 pnowye ‘Z/61 ‘1Ze3EIA| 1suiete Anance opuiweyiue Juesiubis! “(z961 Mlimpueig-1ohaig pue Be ) erureylydo pue (2161
pUE 8)0(] ‘996 | ‘1UBAIg ‘2961 | PANQIUXd Sioril en SapiozAuos "3 Jo| UWLI0OMPUNOJ 10) PUB SJUBJLI J8Junod se Jeosefiepeiy!'izexe|IiA pue exo( ‘996 ‘luedig) ‘saysered
psnls “Alimpuelg-isAaig pue Neap | sied [BLISE 2] WoJj ‘Y ULBLINOIBINYIT pue eau)y [eidod ul pasn ale sped paljjoadsun [eUNS3UI Jo) pasn aJe shred paljoadsun psn oBavRIASY $epI0zAu02 Bliny3 |2 08
‘(296! Ampueig) (2961 Alimpueig-iafeig pue
‘2961 -10A81g pue ) seuouinbelyjue|  Nepa) sensadold onainip pue
bl L “Wimpuelg-1eAaig pue e UJBJUOD O] pIes sI jes| ay||  eAnebind aaey o} paploday -595I0U Ul WIOMPESIY] JOJ POSN 918 SUOND093p JesT] q aeaoeuobijod siypysne xaw3g|g 6L
‘(6E61 JoUISIoN) Wiomadey]
qag|9 4 "6E61 UBUISIOY) *$OOWIS SULBYD 2A0] SB U3ME] SUOISNJUI qing) PUR WIOMPUNGI 10 PasN a.e sging qg aeaoepl|Alewy snioyinalq snuueLAD |2 1L
‘(1661 "B 10 uomeT) ‘eolljy 1se3
166} SPIDIOSN|[OW B SE Pasn ag pnod Ul WIOMOOY 10} PAsN ale Suolloooap 100y (196}
s 9 (10 UOIMET (196 ‘BUIAK|  SSARD] U WoJj sapiscan|f pioe dllo ‘BUIAIL) SONUILI[OYIUE S PAsN I S3ARS] ‘BUBYD) U| H21 SE80E)RIqUIO]) Bfjowl WNigIqUIoD |2 /9
(296} “iimpuesg-1efaig
PUB NBAM) SWIOMPESILL PUB SULIOMPUNOL,
10) pasSn 0S[e 2Je $2ARST "Usng eznlul
8] puB "Uludg X@ °} HOOH ('PllIM) BlESIUE
eUBSNEN “"Wiledg sisuadeo eibiagen3
“*9py 10j09sIp eusEBIAYORIg “AIRH ("quUNy L)
asuades wnjAxoyluey Jo saAeR| pue
[1e15qe M ('llteg|) eeploosip eLeluel el
10 Aoysiqio wnyjueise| wnajydonpiig
Alqeqo.d] uageius, sem nBuemysn
(2961 “ffimpuelg (0661 ‘slaqoy) euems| aul Aq shexuop|  gnuus ay ‘seads sixodAH e ‘Axeq jung
-19A21g pue Nepp) Sejseq ol pue sfop ‘seA[ed Joj SORUIWBYIUR SB pasni xd jdeis -pnalg) sneuibrew uobodoquiA)
1us|jadal 8q 0} Npago auyl Aq are "Wiiw pue Buidelos yieq yim ‘Suoisnjur 9AB 10 51001 Y)IM papunod SRS WOJ)
payodai ase sped payjoadsun (2961 “Mfimpuelg-1aksig PUB IRAA) SPUNOM [BLUIUE|9PBW BJB SUDISNJUI 8Y] "IqUIBYY] SB UMOUY
‘0661 ‘sueqoy ‘296l PUE INopo Juesea|dun ur saysesed Jo uawdoasp ay) Jusa.d o) ‘paljdde sejisesed [eunsejul 1o [nydno B (o sasop
19 z “Nimpueig-1eAsig pue e UE 9ABL| SBABS| PUB SISMO} Alleoido] ‘suojo0oap Jea| asn 1Zemg pUB 0yJog SU 1| Ul uaxe) suoisnjul u) sluaipaibul ee sases q 9BSOBURCUOA|  Wngeif wnipuspoisin |z 9
(g86)
(5861 “Ie 10 yosay) senea| ““[e 10 Pugjjen) emaequilz ul siobBew yim psisajul
pue sjoos ‘sdiesiiad wolj pale|os] Ussq spunom o} patidde aie saAe3| pausniy (9764
‘G861 “[e 10 Uosed| eaey spioe Aljey pue spiouadisyinbsas ‘0IBMYOYY) BOLLJY 1SET Ul BLIE[EW JO} PASN aJe ‘saanebind pue ssponisesed
'GB61 "[e 19 puej|en) ‘9/61 ‘suoqeaoIpAy plouadie} Auely $1001 papunod ‘(2961 ‘Alimpueig-1o4aig pue NEM) se jnydno & Jo $8sop Ul uaye] suoisnjul
‘olemoy ‘9961 uelig 2961 *paysnuo usym Apenopsed ‘Buypws SONUIWIBUIUE SE PUE SieAs) ‘sjule|dwod s,usip(iud| ul JusipasBul ue aie soAee (9961 urAig)
4®9 z ‘Mlimpuelg-1eAaig pue lepm Buoxs sie seaes) Jejnpueif ay | SNOLIBA 10} BOIJY UIBUINOS Ul PASN B1E SaABS Apawa: uilomade] B Ul pasn ale SJooY da% oeaoeINy plesIUE BUSSNEID |2 29
“SWLIOMpUNOJ JsuleBe SjoeAxa sy}
JO @SN IUIW[BYIUE JO] JUNOIJR ABW SBNAROE YONG R
(7661 B 10 9MANIOUQ) AIIAROR JBINDSNLLICINBU
9%y zL ¥661 |B 19 IMANIOUD $59550d SBAES) PUB YJEQUIS]S W0l SIOBAXT g% sesoelqloydn] eauibnig) eyepug|e S
‘1861 ‘ereibled (2961 ‘elbeyioua (1861 ‘seneibled) uled Apoq eses
=114 4 “Alimpueig-iefaig pue nem 'SpIofeNy| ‘AI|I1493UI ‘SBUWIBUS 'SI8PIOSIP [EUNLOPAY| 0] SAUSEM PUB WIOMYOOY 0) Pasn sjooy 9] seaoRiqIOYdng WiNSousA BUISSPHUY |2 St
(2961
‘2961 -san)uenb abiey *SluSW|Ie YOBWIOLS 10} BOLYY LINOS NeM) swiompunol 1suiebe suonoooep
iRy L “Nimpuelg-1ehaig pue e ‘sauouinbelyluy| Ul usHe) §I SISBWS S8aNPoId Ul pasn AjopIm JO0YS ‘BUIBUD S PasN Sj001 PAMaYQ SE P2Ja]S|UJUIPE S]00J PUB S8ABST H%] arave[epoydsy| HyjojBW 301y |3 ov
(9661 ‘sBuyaINy 0661 'loind ‘Z961 “Mlimpueig
‘ujyl Jo SepssoIAlb -19A21g pUB B AL} SINOWN) PUB S[10q ‘S9S$39SqR
SNOLBA BARY $8102ds WNayy ajiym ol paydde s 1 ‘Ajleusix3 (0661 ‘lolnd) Buipasiq
"966 ) ‘s1onposd) ‘ulpueydosAiyo se yons ‘loueydosinio [eUID)U| pUE SOSBASIP JBINOSEA 10} pasn Ajopim aq
[eanien jo Areuonalq 10 S8PISOVAI6 UIRIU0D S1004 XBWwny 0] pies oste st juejd ajoysm syl (9661 ‘sBuyany
‘9661 ‘SBUUAINK 10661 | (9661 ‘Slonpoid [EIMEN Jo Areuonold) ‘0661 ‘l0nd 'v661 ‘POOY ‘2961 Nimpueig-ieheiq
olnd ‘¥66% '‘POOY ‘296 ) sauouNbelylue jo aouasald auy 1oy PUB IEAA) {Wiompunol pue wiomade)) seyisesed “SOABI|
9 “yiimpuelg-1eAsig pue IeAA| UMOWY [jom 2. AJILUE) SIY] JO SIequisiy [euIalU) Joj Apawal [euolipel) e sijueid ey || eyl sewIlswos ‘pasn Ajulew aie Sjool 8y | | Hel oeaoeuobAlod SNIBjosoUE] XaWnH |1 sz
uo
uon nesedaid posn
eIA21qqy| duseied| Buisog SP9UaIBjeH sjeajway) Ananoe eoibojoig| 1ed yuely S9SN (B21POIN pasn jueld Jo Led sped juelg Anweq sepadg| eanog| qi

soyisesed apojewau jsutebe pasn sjueld (g




99 ebed

uaye} Aljuenb ay) j sisals
99npoid o} PIBs S Siy | “SOIGNoL} UOBWOIS
10§ SJO0US 8] JO U008 B SHULIP UBILYY|
ulayinog ay) [eseuab uj Buiuesm usisey o}
18I0 Ui S1seLIg ay} 1aao dind year au) sqnul
UBWOM NINZ ¥ "WLIOMPUNCH JO JUSWBRI
8yl Ul BWSUS UE SE IO YInow AQ ‘sa10ads
siy1 Algego1d 1 Yoy ‘90[E UE {0 1004

PUB JB3] BY) JO UOIII08P B IBISIUIWPE N[NZ
8y L uoneIsayul wiomade) 1oy Jonpod ayy
JalS|UILIPE puB JBBNS YIIm Je1eM Ul IIYIoJBwE

v L 90|y Jo Jes| dn-paddoys ay) jloq epedy auy saAee] oeadeepoydsy liylopew 80y | 26
(8861 "B 18 UBLUB|EY)
SOARI| AU} UBL)] DIX0] I0W BJE SWa)s Bulemol) sy L
(2961 Alimpueig-1akaig pue Nepy) sBid-esuinb
‘9861 e 18 uBwL|@) pue sjigqges ‘deays ‘sjeob ‘ames o) [eyle| pue
1296} limpueig-194aig o1xo0} ale sjueld sy) Jo sled |y “(sE61 ‘1Bulsien) ‘(6E61 ‘1oulsIon) wiomade]
qg|9 pue IEAA ‘BEEL ‘1BLISIBD) sjue|d snouosied ‘snossbuep eq o) pslioday PUB WLIOMPUNOI 10} pesh ale sqng ag seaoeyUORAH BAUBo0I0BW BAUIBI} 9zZL
"9861 ‘0BYZ ‘S/6LMAM
UBA ‘61 |e 18 uByadny “BUIDIPRUNE ‘BUIUIPBLE ‘SUIPBUNE
'2/61 “[B 18 BlIUM ‘Q0L6L SBABALSD SulUOUBgNSEYIAUIBWSP
“le 1o ueyadny ‘eQ/61 Buipniour spiojeye sulucuegnsey (9861 ‘0BYZ)
‘SSBUYNS puUE UByodny| snoleaA pue ‘euldojAxoxo ‘sulueydelow| umouy ae sjrayd Buiziinbuel ‘B
961 ‘'nseg pue ezoly (/961| 8pn[aul 8say) ueld ay) wody pelelost] pue Bulxyuied yoym ul BUIYD |eaidog) Ul WIGMPUNOI 1O PASN 8.8 SJ001 3|IUM
div ‘BZOIN ‘9961 “1E 18 [eBM ©()| UBBQ 2ABY SPIOJENIE 10 Jequinu abise) | wolj $9109dS us) Jo 8UO Si SiL | saanebind se pasn aq o) penodos 0S| ale SAABYT H seadeLLIRdSIUS Y eojuissAqe eueydels 12
(0661 B
19 Jeyg) WIom Baumnx) 10] pesn
a.e senes| ‘euabiu [eudd u| *SONUIWBYIUR SB PAsN g SUOND028p J004
0661 "[e 18 1BYgd ‘€664 ‘(4861 ‘Supuar) "elE|ew 10} eyl powIe|o ‘BISequIBZ SE payoads ealyy Jo Led e
“{e 13 19nbsen /g6 ‘sunjuar| PUE SONaINIP SB Pasn JIe JNyj ul Buniiom ‘Areuorssiw youald v (2961 Mlimpuelg
19/61 ‘0Jemy0y 796} ‘(€661 e 19 1onbsen) paa1ssqo| pue soaed)| ‘sjool 1gosebepely -19421g puB M) 1IZEMS UL AQ LLIOAMPUNOJ J0J oeaplojuidiesaer)
TR 4P 1 limpueig-1a4aig pue nem usaq sey AlIAIDE [eLB[BWIUR YBa AR uj (9761 ‘0JemIOM) SONUILBYIUR SB PasSN 9B SUOD008P 1INy pUe Jes %44 -9e90RQR SIBIUBPIOI0 BULSS S11
‘2661 18
18 OAJRUBOSEY /86 ‘Supjual
12861 "BUISEDY (086} *(q‘eL96l “[e 10 anbunopy ‘(2861 ‘BUISEPY) STl PUE SUOISINAUGD
'sinbiely pue lwUNMaPY| ‘9561 ‘ausanbneag-lebuezeg) uioino 10J pasn e SUOISNJuI B3| pue sjoY ‘(2661
'9/61 “® 1o odmS 'gg6)k|  ‘UILNGIEXO! U} pUB PIoR JuoINioe el “[@ 10 OAIBUBOSEY :/86] ‘SUBUSP) "BLIB[RW 1O}
“Nimpurig-124aig pue Nem pue 8souwey: ‘9so1eleh ‘esolAx Jo pasn a1e 51001 pue saAe8| Jeosebepel u| (2961
£qeLos) e le enbinop{ pesodwos abepnw e pue ‘1o usoyuid ‘Slimpueig-1eAaig pue Nep) SUSW|IE Uy 10} pue
slo 2 ‘966 ‘susenbnesg-sobuezeg 0 POXI] B JO %0S UIEIU0I Spass a1 | SONUIWISYIUE SB PASN 91. Spaas ‘eollyy [eoldol] u| S aeavelqoydng seono sydoner 16
‘(2961 “limpueig
-1oke1g pue NEA) Wiompunor 104 Alleioadsa
2961 ‘S[RWIUR pUB SUBWNY 1O SOfURLIBYIUE
ayis I ,v_.—_>>_ucm_m;w>w_m PUB NBA SB pasn ale SudIjo0i9p HIegiooy Y| eeaploge4-seadeqe Sug2sBINI; m\&om\bt\ 06
uo
uony nesedasd pasn
einsIqqy| oseted| Buisog saousiajed sjeaiway)! Auanoe [eaibojorg| ued jueld s85n |E2Ipaw posn jueid Jo ueq sped jueid Anwey adg soinos| qi




19 ebed

*apIoLEOSE SB J8MO]) 85N BOUlY [ed1doa] S9ABDT
1%134 gl (2 opuiweuue SE JR} 9sN Batly [eo1do | pue s1emo|4 sesdeloNn Blesradsexs snoidle 656
*splonisesed
se sasn nnz (p Asde|ida uoj ugedoing N

Ag pasn yiegq (¢ abnjeose uedlyy ue se
wued Jo ucnoooad (2 seliseled [eunsaiul Joj
4272k c ueadoin3 pue NNz AQ pesn uoisnjul jeaj (1| Jeg pue seaes sesoeiny sisuadeo pipbe4|c 866

“oljuIWleyIUe
1004 (g Buiuiow i s1o11ed pajeuh
psnig cl 1 2 (z swiompesyi 10} Apawal sueesiiy (1

‘aplolusey
SB pasn paas ysald (g uopalflod ul Apawal
S|2 43 WIOMPUNOI SI Pess Bolly [ealdoly (1 spasg 9BAOBIGINOND BUIXBW BYQINONT € 8v6

oadsun BBIOBIAISY BloJR2 Snoneg|e 166

7e9 jo|
swompunol pue swiomade) ay) esAjered
slo |eusay pug |Iny S19B.0X8 *J10 paxiH {1 $pooag BBOLR)IQINONY) SNInNo SIUA0i0 £ 9v6

-K94UOP U1 SWIOM 10} Yieq
100 JC UOISNJU| 85N NPAGOT (g WIoMPUNO.
1o L pue wiomade) Jof Jes) asn ninz (1L S8BT oweoRIWET]  WhIqeb WnIpUBPoIsi) & Sv6

“ONUIWIBYIUE J00I PUE Bplolisesed Jea)
H %S [ ninZ (2 ouuwBYiUE SE Jes) asn njueg (1| sjooy pue seaeaT eeaoElny BlESIUR BUISIED) |8 £v6

*(£02 6d) (1£S) alpuey yoid B se poob Alea
pue (L£s) sisod Buloua) se sjgeinp Alea|

‘( (£83) WIS Aq pajonb apeoInod) siaqui
1B0Qq SE JU||30X8 8q O] pIes S| pue Buipjing
-uoBem Ul pasn ussq sey ‘(LES) umoiq
~UsIMOIRA SI UMM “Joguil By | (619D)
ApOWaI WIOMPUNOY B OS|E SI Jea] au |

\ sefleeq )\ Alleadsa ‘seyiseled [eunseiu
104 Apawel ninZ B ul Jusipalbul ue st

Jes| au) *(054) 1WeAig 0} Buip00oy (/6H)
Jue(d ay] Jo saySE By wolj

Bupjew-deos 10} I[BY|E 8pBW SI13[NAS YANg]
Allea 2y -2u0} € SB 108 0] PIES SI 1| "UBOLLY
ay} pue ueedosnd auy yleq Ag SUCHIPUOD
[euas pue s2Jogelp Ul PasN SI 10j0dSIp
eUBRIAYOEIQ JO JES| BU) JO UOISNJUI Uy SOABT oB3IBIAISY 10j025Ip BUBBIAYOBIGIE ove

uopy pasn
eiaviqay| slisesed| Buisog $90UD19)0H S[eojway ) Ananoe eoifojoig| ued jueld Sasn |edIpajy pasn jueld jo Led sted jueld Apwey

199dg a2anos|  ayf




89 abeg

“SWLOMpLES
PEIZ L 0] pa)|dde 1Ny Jo soin( (ejeN uj (L shnJ- DBB0BURI0S, LWNaployjueOR WNURI0S |© GB6
“WIOMPUNOJ eeaplouldiesaes
114 4 10§ SIUIWIBLIUE ST pees BoLYY U] (L speag -oB00RqR SNsqe BuleS | £66
*SULIOMPUNO JOJ PBSN OS[e UO()I093p
w dwoziyy 'esodind awes 1oj pesn
uosnjul P02 dWozIYI ninz “asodind swes
10§ POMBYUD BWIOZINY ‘Apauwos wuomade)
ud|e L oNuIWBLIUY S& BWO0Z)YI JO UOIS098p NI “BSOUX awoziyy seaceuohijod SNIBI09oUE] XaUNY |€ 066
‘abnyuee) snossbuep
Se papiefisi Jes| pue WIOMPUNO.
0] pasn 1N} BOUY YLION (g ebnjwuion se
pasn Jes| BunoA sniiniew (g onuiweyue soABa]
19141 2L pue aajebind s| Jomoy souinold uielse (| pue siemo|4 sB90BSOY voisiad snunidie 86
*SNoU0sId “daa)s aonpu; o] s1abuy au woay paxoy
S1 Jajem Ul Paxiw s1001 paisel punolb pejelodens
WoJj anpisay "sonuIWaYIUE SEB pasn uasq
2ARY $PIRS PUNOIL) “SBILIOM (9dSIP O} Jos||inbues)
' SB 1Ny 8Y] Ul pauing s| 18) uoyiAd uoniod auo
puE suoq uoj| punclb s & ey uol| Lied suo Yk ‘sueaq g 10 | Buisn Aq SwIoMpUno.
Sly Z1 puncib s1001 JO BINX|W Y 10} Aueinoiued afinjiuwisa se pesn uesg spsag| seeploge4-oeedeqe] sipuesb elsiiN e /6
el llUE pue ap(oLeoSe UE SB
pasn S| 3.1eq BILY UIAUINOS pue 1sem U] (S|
NUIWBLIUE SB Pasn ale 1001 PU. YIeq 1N
(¥ ebnjlulaA Se pasn yieq pue ednip syl
'YSM WBYINos 8yl SS010Y (€ onuiw[ayiue
SE pesn 0S[e BUIYD pue eylAuebue | ‘euud
(2 yseJ) 9 1SNW pUE SRUIWIBYIUE SE MIEq yeq
g4 R H|S 1 1001 J0 UONIP023P Buons sesn SNNEW (1|  100Y pue sjooy L yowsepsze ey le 116
‘wuompunol Ajeloedss.
‘[EWIUB PUB UBLS Ul DUIW[RUIUE U
adly 1 S ¥12Q 1001 U} JO UOJO00P B dsn NnZ (| e Jooy| sBSpIOgE-0Ba0BgRS BOUPUIIAD BIRjOBIDL|E 95
‘wiomBull ‘'sayoyl 1o} pans ase sped palyoedsun
-ANINIBIUI PUB 18A) “HOBG pUE 1S8Y2 8y} Ul ujed
‘sybnoa "ewyise ‘sayoepEay 10§ PISN aI. Sj00.
amqequiz u| ‘Buiyieasq ynoyyp pue suonendied ‘
17681 10} USHE) SIB SUONO0IBP PSIS PUB 100Y
‘uaw AQ SSBUNESM 10§ UBYE) 1B SUOISNUI 100
'sayoepEesY 10} PUE SI13SUESIO ASUPIY PUB UDBLWIOIS
SE Pasn aJe suosnjul 100y “1aljlind poojq e se
pue 2102 ‘A191UdsAp ‘SUBNOD ‘Y1eaIq JO SSBULICYS|
10§ POSN a.e S]001 BY | "SSOURGINISIP [BIUSW WO
Bunisyyns sjuaned o) Aep & sawi € paIdlsIuILpE
9J ‘I[eS JO UONIPPE 24] YlIM ‘SUOISTUI WIB AR
*SULIBYD 9ANOR30Id U pas() “SaYIEPEaY 10} PaleyU)
S1 @¥0WS "saluelUoL) passaldap Ulm siuejul
10§ PASN 218 SUORO0I3P HIBq 10 1004 BJIUM UIPHYD|
Ul SWIOM [BUISAIUI JO] PUE SBSESSIP SNOAISU
PUE [e]USW 10§ PAIBISIUILPE BIE SUONIOIP ‘sasioy U
JeaT "sasi0y 10} aBNjIiIBA B SE PUB B[Nj0IIS ‘0j09| SWIOMPESIY) PUE BINJ0IOS ‘YBnoo ‘yiealq jo
10) pOSN 1 %Jeg 'SIOPIOSIP [BUIWIOPJE 10 SEWIBUS{SSAULIOYS J0] 1001 PBLEOILO0ap JO UOID0Ip
Ul paa]SIUILIPE 2B SUOISN)Ul pUE Apauial BInjoIos| esn BSOUX (g SWI0M [BUISIUI UHM URIPILUD SUB0SBI0QIE
i L B Ui PISN 818 SOARST| " BIB[0jLl BYIOWOI0}9H 0] suoleleda.d Jes| ‘oyjog uBLINOg| $jooY pue sares araoeldy Bydiou0s}oH g 296
uo
uon nesedaad pasn
eIn2ugqy| auseseq| Buisog $I0URIAISH S[eoIwsy sy Auanoe [esiboj 1ed jueld S9sN |eOIpaly| pasn jueid Jo 1ied sped ueld Anwey sapadg|  8ainog n_l_




69 obeq

sesoeIgny epgnoide elenbusA g G001

psiify al “WIOMPUNO] J0) SHUILIBYIUR Bl

Uy 1Inbuel} B SB BUIYD Ul pasn Si
¥ “BIBBYII0UBW PUB WIOMPUNOJ JO) PISN AJE S}001
8lIymua.IpIIy Joj sabind se pasn aie suolsnjul

Jea ‘Swieya se pasn ale sued paloadsun

PUE UBIP|IYO 10} SBLUBUS Ul PASN QI B/jajuatio}
“IBA BOUSSAGE S 10 Sjooy ‘(Jayund poolq e se)
$/10q 10) UBXE] 8J8 BPNA0] BOIPIOWOW UlM paxiw
‘1001 pasepmod Jo suonooda( {elfeylouaw

PUE WIOMPUNOJ JOJ pasn aJe Sjooy "uled 158y

10J JNBWR LB SB USXE] SI 3|IL Ul Wa]s 8y} Jo 8amnf
pue ua.p|iyo Jo} sefind se pasn aie suoisnjul Jes
*swixeya Bulyuuds ul pesn sie sised paipocadsun
“UBIPIIYD O} PL3ISIUIWPE SEWSUS Ul pasn

51 BiojusWo} IBA BALISSAGE 'S Jo Slooy “(4apund|
PoO|q B SE) 5/10q 10} USYE) JJE BPIJ0] EOIPIOWON ‘eiffeyliousl PUB WIOMPUNOI
dly 8 Ul paxiw slool paiapmod jo suope029q 10} pasn ale sjooy ‘edlyy [eoidol| sj004 sesoeULIadsiUa BOILISSAGE BIUBYASIS |© 966

uo
uoni nesedaid pasn
eiA2iqqy| auseled] Buisog S$90UdI0JOH S|ROIWBYD Alianoe jesiBojoig| 1ed juerd Sasn [eaIpay pasn jueid 1o Led sued jueld Awey

odg sounog| Qi




0. 8bed

Z F oadsun) EEEREEY BUEPDAWE BIUOUIBA S /001
5 | SanesT 2ee0BUOBAOd sisuajedau xewny g 166
2 F sjood EEEREOEREN A nzuenb snyg e 686
z i weid sjoym 8eapI0qE4-08a0eqE ds viajobipul|e 96
2 F sjooy Be0RIBISY es0/0ads eAayyiag e /€6
"oe|s|polyde se pue
4 4 BIZRY|Iq ‘BIXSI0UR 'UOIBdIISUOD 10} SMGEQUIZ Ul PAsSN UoISnjul jooy d oeooeoo|diiad 1OHUM BIDUOWY |L L €98
(686}
‘6861 ‘UOSS|ONWES ‘uoss|enNWES pue Uosae|)) sojw Ul Alaloe ‘SIseIZIey|iq 1o} pasn
3 PUB USR] ‘2961 “Mimpurig-iaAaig pue Nepy|[esoyueipjue Juedliubls paonpoid SioeNXs jea ol S)00Y "SISB|WOISOAOUB 10} USYE) BIE SUOI008P Jes| BluezuUR] U] 497 8E80E0E|0 BIyED BlUBWIX |2 8zl
(2961 Mimpueig-iafaig pue nem) oylos
z 2961 “limpueig-lakelg pue nes 2 oy} Ag SISBILIOSO}S|YOS 10§ PBSN BJe SUOISNJU| 1001 PaIEINIooa( d 9es0e|pIROBUY nzuanb snyy |2 e
(2961 Mlimpurig-1afaig
pue Jem) suideo sninoipad suiebe pasn s yieq paiapamod Woly
‘G861 ‘(2961 Alimpueig-1shaig apew a1sed ‘BIpU| U] SISBILOSOISIYIS IO} PAsN aJe sjood (G861
6 “[e 18 puBjeD ‘2961 “Alimpuelg-1akaig pue nep PUB BEAN) UlUUE] Uieluod o} Jybnoys s| yieg “[e 1o puej|an) Asdajide 0} pasn 8Ie SaAES| pue S100! ‘OMABILIZ U] H% sesorNSea)|  sisussebauas snuaifepy |2 00}
(G261 "RAIA
19p UBA) BRIS0BW J0OI B WO} PAIEIOS| d1om
auolAdsolp pue suoupebswew ‘suo|bnfAyisw
-/ ‘¢ obipuisoip ‘euouinbeyydeu ino4
"8861 ‘Weybuluung 19/61 ‘0Iemyo) ‘(6261 'Ined pue sedo) palejos| useq oAey (9261 ‘oremioy) BOUY
S 'G/61 JOAlIA JOp UBA g6 ‘Ined pue sadoT| ‘uliniag pue joadn; ‘splouadia) oloAoeiuad om] || I1SB Ul SONUIWISYIUE JO} SOIIOWS SE Pasn aJe SUONI0IP JOOI LSl g oeaoeUaqy sIsusieleu Bajong |z * 18
‘S861
4 "B 10 PUBJRY) 296} SilmpuBlig-19Aaig puB NEA 2L "BI/E[BW PUE SISEILIOSOISIYOS 10} PASN aJe sjooy d oeaoeWIAdSIUBN|  BlBUOIONW So[edWwesSID) |2 19
2 2961 impueig-lakalg pue Hem F s9ko 2105 SBWIBUD ‘SIBPIOSIP [BUILIOPgY d EEEREPERY ©s0/0ads efayyiag |z 05
(2961 Mimpueig-iofeig (1861
186} pUE NEAA) PE9S 89U} JO SI9AE] (190 Jaino 8y} ‘aneifled) Bouyy Jo siied pajpoadsun Ul S|SBILOSOISIYIS JO JualIesl) aeaplojuidjesae)
4 ‘aneibled ‘296] Mimpuelg-19haig pue Hepy| Ul punoy sy 8Ap a|gnios |10 ‘mojjah uiyiuexod) v|2 3yl 0} UdXE} pUB Ioppe|q By} YBNnoiyl umolq a1e Suoisnjul 100Y H -oe20RqE sisuazuenb elezyy |z 9¢
"(v00Z ‘uspie
JBOIUEIOY [RUOIBN YOSOQUSISIIY) POOM BU} Uilm dpEW 28 dn
sip pue Bulins Joj suoods usyony (2961 “limpueig-iakaig pue
‘ujusBordhio HEeM) EIZJeY|(q JO UOIRIIPEIS B} JO) PAPUSWLOIS! USS] 9ABY pue
s1 gidwexa Uy (966} ‘S1oNPoId [BANIEN swsiueBio 1aylo pue S|IBUS Jajemysal) o} [ELId] a1e sinyy ay) "Apog
$00Z ‘USPIBL) {BOILUBJOG [BUONEN UDSOqUSISIY jo Areuonolq) sulusBodes parejs. Ajeinioniis 8y} uaybualis o} suonejue|dw) SNOSUEING JO WO 8U} Ul paljdde
‘9661 ‘SIONPOI jeinien jo Aleuonalq ‘v66 | pue ujuabisoip wolj paAap sapisovAld aq 0} patiodal s| yleq ay) pue (y66 | ‘eAusmbBN ‘2961 Aimpueig
z ‘BAUSMBN ‘2961 Alimpurig-1ohaig pue HEA|  [BPIOIBIS SNOISLUNU UIBlUOD saldads sayueeg -19kaig pue NEAN) Sollews [eny o Jusipaibul seindod e aue slool 8y | d opadklUERg nueybnew sajuereg || oL
uoneredead
syseled saoualaRy s|eolwayy Buisoq sasn j{eoipajy|  sued jueld Allwey sojoadg a0.nog al

sapseaed apojeswany Jsure

e pasnh sjue|d (v




L2 ofied

UMOIq Yiim S},
(0 sourIRadde au) aaely Aoy “Ayusp)
‘9661 ‘SjoNpo.d [eimeN (9661 01 Asea pue (eylym — adojywo,) 1nojoo
Jo Areuoliolq ‘9661 ‘sBUIYINH 5661 | 19 (2261 "1e 1o pahez 19661 ‘S1onpoid [eaneN jo Aleuonalg) 'sBuyonH) uonednsuoo pue Asde|ids Jeal) 0) pasn osje 5| Ul SlYMm sund AlgexIEWS. BB SHUNYS
SIBpUBW 2261 1B 10 pekez (2961 limpuelg sojoads sidejo1deuAds e Wol) papodal uesq sey ‘LY ‘(9661 ‘SBUIUDINY 'Zo6 L Mmpuelg-1oAsig PUB HBM SLEL  AUL '(S661 “'Ie 19 SI8pUep) afes 1o} i
1l zl -10Ap1g PUB B 'SL6L (B 10 SIOPUBW  I0108) Sidajojdeuds se umouy J9)ss plousdislip jenshun uy |B 12 SI18pUepy) o1awe Ue sk s{jue(d ey J0 9Sh LW Y. $HUNYD O IND SI J00J SNOKAN] 8| qli seooveeldWAY)  SIdejojdBUAS | 92
(2961 'oraD)
wsnewnays o} elasAy woiy Buibue) sjuswie jo sbue)
apim B Joy adomng uy pasn Ayeuompeh stiweid auy (2961
NeM 1296} Hlimpueig-194ig pue neps) UMIGPIYS esed
0] pash Ussaq SABY SLONI0D3P 3jIum (2961 NEM be61 'pooy
12961 Almpueig-19421g puE l1EAY) SUOBIES PUE BLoRI00}
Jsufefie Jusliea)) & S pasn ig soaee| pasinig (K661
‘pooy ‘296 Alimpueig-iehe.g pue Jepy) seseesip Leay pue:
‘9661 ‘|peIg PUE Jsufiepy “suliewnoooueln; '(ulEIns jo suodAife ay) ‘unarein! ojduwexe swis|qold Alojeljdsal Jo) seindod usaq aaey seimoul ol|oyosly
19661 'S1ONPOId [eInten Jo AXBUONDIT (966 L 10}) suLBWNOS 8Y) ale Brip sy} 0 UCIED| USR] BYT Ul (2961 ‘N ) BURISAY pue Asde|ide JO| PUe 'Usip|iud
|2 18 1oUBBAA 'p661 'POOH | L961 'WEM 29611521811 |O (9661 'S1oNpold [einleN jo Ateuoaiq) susioaneib Ul S1/) pue SUOIS|NAUOD 10} 0S| pue (661 ‘POOY 2961
hl 9] z '9ABUD) 12961 YIMpueIg-1o4e)g pue e H Woui) umouy ele spunodwos [eolwsyo jo Jequnu abiely “impueig-19421g pUE IeAA) 19A3) 10} UBXE] 8B SUOISNJUl |B8T]  'PIISeAIRY o1 sBIm] PUE SOARS] AU | bl eraceIny susosnRb BNy | 92

($00Z ‘UspIeD [ed]uElog [BUONEN Yosoqualsiiy) suled pue

$9UoE 0] j8lleY Sieday [eiiA pUEB BLIYISE J0] PasN Udeq:

onel uoIsnjuy jea7 (Y661 ‘PooY 19661 "SBUIYAINH ‘296 |

“Hmpueig-ladelg pue ep) sayoepealy pue anssald paoiq

YBly ‘Siiysuoig Joj 0S[B PUB 'BZUSNNYUI pUE SPIO2 ‘SYBnoo 1oy

pasn ale suonooosp Afjeuieiul ‘(4661 ‘pooy 296l limpuerg

-18A319 pue 1jep) sdwels Jenosnw pue Bulyo)l 'sesees||

ubis 'eWazos 's|i0q 18l o] paljdde useq aABY SUOO008D

‘Aleussxg "sBulys pue $811q JaU10 1ee] 0} 0S|E pue (9664

'sBulyoiny ‘2e6l ylimpueig-iakeig pue 1leps) dlgeeus

0} ApsWial & e pasn Aj8plm a1e 1001 10 seAed| AU (2961

‘Nep) Asda|ida Jo Joi1e 8yl o) poxows Leeaq SeY }| 18AeMOH

(2961 “Hlimpueig-1e4a.g pue eps) onodseu Apjw Ajuo

"$00Z ‘UOPIES) [BOIURIOF [BUOHEN YoSOqUBISI| 11| esneosaq ‘ebfep 1o 2IMBsqns e se peyows Buisq jueid

19661 's19npold [einjeN Jo Areuonolg (9661 ‘s1onpoid [eanieN jo Aleuonolq) smninuos) ayy Jo (9961 ‘UNWS 9861 '$9q104) SHodel A1ea INoqe |gnop

'SE61 'UOIRUNIG 6861 HoIoW 1L961 'HeM 7 o1} poje|os| Ussq Sey Yolysm ‘Liraniew s| 3jdwexs aWos sl e1ayl ‘(2964 NEM ‘P66 “PooH 18661 'sBUIYOINH
‘p661 ‘pooy 966} ‘sfulyoiny :zosL Nimpuelg lesidAl y “(ssuoioe| adA} suepqe)) sprousdiayp rensnun 2961 “Alimpurig-ieheig pue Jep 19861 'UIWS ‘9861 '$]00. 8y} OS|e $AWNBWOS 'pesn sninuoce;

Sl Lt -19A21g PUB NBM 1996 ‘YIWS '9861 'S804 [B18ASS UlEIUOD S8108dS SILI0FT '|I0 BIIIBI0A O) UOHIPPE U] "$9410) PEpPI0Sa. UIDQ BABY S3SN [EUO[IIPEL) SNOJBWNN Ajutew a/e swe)s puE $eAEe] 8y, Hg sesoBlwe] sioucay | 61

(S661 ‘UojaUNIg) S2ANABOBNLOS PUB BUOSIHIOS 8anpold
0] ‘sisaYjuAs-1LTS BUOWICY PIoiels U] [eUelew Buliels B
se pesh s| punodwos ey ulusbsolp o) pasAloipAY sie yaym
sujuodes [ep|01a)s Jo UO[IoLIXS 3} ut eouelodwW] o seioeds
8S8UIYD PUB UBIPU| 'UBDIBWY [BIUS] [BISASS alk aloy)
1nq ‘Aj[eIo1sliwod pasn a1e $e10ads LBy UINes ay) Jo aUoN
‘s3|qeos 10] Aj[eo|do) pasn osje 1] (2961 yiimpuelg-lekelg
pue 1epm) aaey Aew 11 1BY) S193443 peliodes ay) 0} fuliejel
PIE)UNIP BU), SUBSLL BMYERIS], SWeU ninZ 941 ‘(2961
NEM 10661 ‘10Ind 12961 Himpueig-1ehsig pue e Asdende
pue sUOISINALCO "elis)sAY 10} ApaWs) ninZ & osfe s| Jueid ey
‘9661 'S1onpold [eimeN (6861 'NoIoW ‘G661 'UOIBUNIg) PIE SIUNOIIU WoL) (2961 Nmpurig-1aheig PUB JBAA) S810S PUB SINO JOj LONO|
Jo AleuonolQ {5661 ‘UojeUNIg (0661 10lnd  PaALISP SPIOjeX[e Jayjo pUe eUL0asoIp o} OS[e pue (sucoA|fe B B P3SN S| )1 U] pajesl S| UoIUm I9esm ay) pUe 1N0 pamojioy;
G361 OIS SE6) ‘UoIRUNIG PE6L ‘POOY UMOUN-IOM € st LiueBsoip) Suiuodes 1Rpios)s SNOLEA JO UO[I0E) g Aew )l {pB61 ‘POOY ‘2961 “Himpueig-19A91g pue Nep) eugsbaip
ql L H 12961 'Hem ‘2961 Almpuelg-ieheig pue Jepy Ul O} PEQUOSE Usad SABY S8100ds Ba100S0iT 10 AANOR BY] s8sodind jusie||ip 1o} SABM JU8.B])Ip U] PASN SI Jeqn) By | ‘pesn ole s1agn) Aysej) ‘abie| oy gL eeeoBdlodsol], B8I00S0(]T | Gl
(2961
‘nem) Asdsjide Jo usWiesl] 8y} apnjou) SSN [euOlIpEl]
18y0 (2961 Mlimpuelig-1akaig pue B AA) SUOHELL
Upis pUB SJUSW|IE 18ppPElq 1894 0} pasn Alapim i pue
‘aajeBind pue Juso|nWap 'olivINIP 84 0} ples 51 BUvIpeW By |
(2961 Ampueig-10A21g PUE TEAA) SISEISIP [881BUBA |81 O]
pasn Usaq aABy 1001 S} JO SBINIOUI IO SUOIS UL 'SUONS093(] ;
{ 431s, :sueeNly) 9IS 8U) O] (,$001), ‘SUBBYLY) HOJWOD
‘SpIoe 2joUsNEY JALYJO PUE PIoE 0J0-6 | -UaIne)-gL-Jus sBuiq yoIym Ho0}s1004 SNOIBGN] B JO BNJeA [BURIpaW
“uoljesedeld Ul Je 19 0nsBY SE LJons 'punoy ueaq sey (Ssafiealsp suainey) spiouadiajp BU} WOJj paaLap $| SWEBU JBINJBUISA 8Y| * 8IN||nD loyy
9 2961 'NeM ‘2981 Mimpurlg-lohalg pue 10 2INixiw swes 34| ‘sewoziy: eapidely wol) usal sy} ut uiblo s)1 pey Ajgeqoid Jueld 8y} Jo asn B} puB SeSEaSIP!
Y .t 6 NEM 19961 'UNWS ‘2581 ‘edded ‘9861 ‘saqio4 ey} 0 tejiwis Aiea A|leaiwayo SI s1001 8y} uj wnb snouises ayL, snoJawnu o} Apswel aded Ajiee Jendod e sem ,S00119x3!
u ® uoneiedald Ayapyore pasn
onemaLqqy . useled Buisoq EELIEIETEN | s[esiwayy |eo1Bojoig ved jueld s9sn |eolpay posn jueqd jo pey sued jueld Ajlwey solpads  soinog al
Asdejide Jo Jusunesd toj pash sjueld (s

“(11 wouj s8Z00 Ysiym wnb SMEUIYOS
SNOUIS3I 3)iUs BU} 10) Pasn a1e sjooy o orooRIdy sndojoly | 2z




2 9beg

psn

g%

qaL

psn

u

ouelneIday _Nseled

€l

[43

Ll
Bl

gl

clL

143

cL

13

NEM ‘8561 1948y B UIB|UOD S8I08dSs BUBLS[BA

'sfio 3lejoA

‘0661 ‘loind

‘9661 ‘s1anpo.d |einieN jo Ateuonolq (9661 'sionpold
‘0661 '10lnd '9861 'seqiod ‘9661 'sbulyoinH |eneN jo Areuoioiq) umouy Aocod Ajjeotwayso si jueid sy pue
12961 ‘NBM ‘2961 WImpurlig-1eAsig pUe 1B apEW Usaq aARY 0] Swaas asuades '7 jo Apms pa|ielap oN

“SE6L ‘UojaUNIE 1966+
‘S10NPold [eINjEN Jo AIBUONOIG 296} ‘NEM
19961 ‘YIS ‘2961 Mlimpueig-iefeig pue

(G661 'Uolaunig 'g661 'sIoNpoLd [EINIEN JO AlUONOIQ)
sajelodajea ay) SB 0] PalIajal Alfensn Jalje| ay) ‘spiopll pue
splouadisiinbsas jo a6ue: eptm e UIR)UOD Saj0ads BUBLSIEA

seduaisjey seaIWayy

Asda|ide jeall 0} uonoosep 1o Jepmad
S Ua)e] "01uc] PUE B8] [EQIAYE SE USME] WA)S $S8||ea

eluownaud pue
eaoyuelp Asdajide ‘sdwels [enisusw ‘uoljedlsuco ‘aseas|p
|easUaA ‘Uled [BUIWOPGE 10} PASN UOISN{UI |00 'eMgequIZ

“Asde|ids
10} UoISNUI SE UayE] 1004 A1Q 'SUOI08Ul 19€l) AJeuln pue
uonsaBipul '1aas} 'seyoepeay ‘siuswie Alojelidsas 1o} pasn

'solsde|ide pue seseesip [ealsusa ‘uled
|eUIWOPGE 'S9|SEALL 19AR) 'ByorIES ‘ByoBpESY '|BOIY) 8I0S
10) PASN 0S|e JuE|d '$ISO[N0AGN puE BlUowNaud ‘syouoIq

'yBnoo Jo) pasn uoisnul 10 1epmad 100J ‘emqequiIZ u|

Bluownaud

yBnoo 'uied |eulIOPQE 10| PESN SUCISN|UI 100) 'omgequiiZ N
‘SpUNOM |BBY O] PESN $31eq PUE SaARS| JO S|0BIXT '8]Iq 6XBus
o} Aoalip paiidde pue syoeies 'ayoey)oo) 'BaoyLIBID 10} pasn

*Asdajida o) pajeyul si §1001 JUING WOI} @YOWS

(9861 'sBUIAINH 1296+ NImpuesg

-1aka1g pUB EAN) SIUAWI|E 18410 SNoJaWnU pue (2961
"Wep) Asdajida 1o} Apawal plo ue 1Y (0861 'jolng ‘9661
‘sBuiyoinH 'zg96 1 'MlImpueIg-194aig puUE JEAY) Usemuinow
© SB pUEB 928100} 10} 0S|E PUE (966 ‘SBUIOINH 2961
"ylmpuelg-1a4alg pus M) 19A9) PUEB SUOE UoBWOLS '(9861
'sequog) 21109 JUs|niel) 4oy AjUiBw 'pasn Ajopim sem suloipaw
|BUONIPEI} SIUL EU) MOUS (9861 '$9G404) spiooas Alte]

(2961 Nimpueig-18Aalg pUB JEA) BIUWOSU| PUR
BlIBISAY ‘e|gno} 1JBaY ‘siiyouolg 'BLILISE e8] 0} sulDpaw
B Ul (sueely Ul ainiye)iey, yiog) nbiaqunyy sAyoels
PUE BUEBOUILE BlIO[BG YUM PaXIW I )| ‘ajdulexa Jo} 'ades ay)
up (9961 'UNWS 2961 “limpurig-1aAalg pue Hemn) papioosl
Uaaq OS[B 9ABY SASN JAYI0 woS (2961 ‘NEAM 996 | "UNWSi
‘2961 "Aimpurig-rekalg pue NepA) Asdalide pue eleisAy
‘1aplosip sNoAIaU Jo} Apawsal ades Ajrea ue s jueld 8y |
Auanose pasn

|es1Bojolgt yed jueld sasn |e:

kid i

‘{9vo} "d) olpowsedsiue ue se
Paljlluap! Usaq SBY YoIym [I0 J|E[0A B
UIBJUOD O} PIBS S| %00]S1001 8] 'ssau|)|

Reme aalp o} uosiad ois & Jo Ny
aU) Ul peuIng si jes| 8y BUBIGWIAW
snoonw oLised ayy jo uonebi|

wouy Ajxa|jel Jelie| ay) "uopenollo
8y} pue Asuply ay ‘esconw
|e1yauoIg o) Jor) Ayuawie ay)
ajeinwis o) pasoddns s 11 Ajjeussiu|
1UBJL UE SE A|[BUISIUl pUE AjlBuloxe
pasn sj1001 3y "onaioydelp e se pug
suLom [eunsalul [adxe o} ‘1sas) ploydA)
10 JUBW)BS)) 8Y) U] PesN st || WalsAs
SNOAIBU B} JO SUCNIPUOD JUJO puE
elesAy ‘Asde)ide ul pasn s o0l 9y
“alqipe Wnyj pue Apewial

Asa|ide se pasn s| jue|d ‘npego]
*Asda|ide 10} Jes) Jo

20INP (2 2nUIWdYUE UR pasn Jea (|
“aplonisesed

se sasn nnZ (3 Asdayide lo}
ueadoing Aq pasn yieg (g 9bnjleose
uealiy ue se JUeld jo uonsoosq

(g sensesed jeunsa|ur Joj ueadoing
pue njnz Aq pasn uoisnjul Jes {1
‘Apawal

Adsa|ida se pasn yny eduun (1
*Asdayids 182 0] UoDOdap

1o Jepmod se uaYe| "DIUO) pUB

B8] [BQIAYE S UI}E) WIS $Sa|j8a]
“eluowneud pue eaoyuelp Asde|ida
‘sduresn fenisusw 'ucnednsuo
‘9seasIp jeatausa 'uled [eUILOPGE
o) pasn uoisnjul 1001 'amgequliz
“Asdeyide 10] uoisnjul se

uae) Joos Aig “suoljoe)ul Joel) Aleunn
pue uonsabipul '1eas) 'seyoepeay
'sjuswie Alojesdsel o) pasn

saisda|ide pue saseasip

jealsuan 'ured [eulLOpge *sO|sEAW
‘19A8) ‘ayories ‘ayoepeay '1eoly) 2108
10] pasn os|e |ueld 'SISO|NdIagN) puE
eluownaud 'sniyouo.q ‘ybnoo 1oy pasn
uoisnjut Jo sepmad |00l ‘amgequiiz uy
‘eluownaud ybnos

'Ured Jeuiwopde 1o pasn suolsnjur
1001 ‘amdeqUIZ N "SPUNOM [eay O}
pesn syleq pue saAea| 0 $)2BIXT @Ng
axeus 0] Avelp payjdde pue syoeles
‘ayoey)o0] 'B80YLEID 10) Pasy)

‘saisdajida pue saseasip apes 'Aals
'siupe|diion [eusl 10} pesn e siaqn |

pasn aJe 1IN} pue saAeal 'yieq ooy

‘pasn
pue dn 6np axe 'sj001 AYSS(} SUI UM
1ayebo; ‘sweys punosbiapun Buidesio
U BUO| 912 UaIym ‘SIW0ZILI BYL

pash jueld jo ued

s1004
paljioadsun

seABa]

Heg
pue seaea’

EILIE]

18

qaL

psn

yd

sped Jue|d:

sisuadeo

oeavBUENIEA BUBLBIEA €
BrejuspLl

9'aoBIA! snssjoloyy ¢
seaploqeq BLOjOUN

-oeadeRqRq BiBjOBIPUF €

aeaorIny: s/suedeo erefe ¢
eoungiqre

aeaoeredden, Blosog ¢

SBO0BISIA: BSUSdRO WNOSIA ||

JoW- BOROpU BIBLN] ||

Biojibuof

apavelwe’ BYIUSY | |

sisustebouss

aeaoelseR) BIOdSOUWAD) ||

9eaplosowy woloUD
-oBa0BqRy  SAYOBISOINYOI L1

erejuspL}

LT snssiojoyy g
BoluBRYIBD

srave|/qioydng eljeplg g
asuadeo

aeaoeiny whjAxoyluez

sisuadeo
oesoRUBLO[EA BUBLSIEA |
Aiwey saloedg

@0inog

856

698

898

298

658

258

€Ll

€5

g

og




€4 abegd

Asdalids 1oy |e8| patessvell

osn nems (£ Asyuop Ul ojulwRyuE
10} 1001 |0 UDII0009p POLDIIOMS
2SN npagoT (2 1984 [2unsajul

Ul WIom S11Ym, Jeal] of [2all olfesl BsoquiAioo
] €l L Yiia J0OI JO UOfoooap 8sh npadoT (1 $100Y oBIvRIBISY BIUOUISA € 8001
SiRUIHO
psn €L <l ONUIWIBLHUE SB pasn Jueld {1 patizedsun BBBOBUSQIOA BUBQUOA € Helolo}
u a uoneledaid Apanoe pasn
oljeiaalqay Hseled Buisog SaOUISOY s|eoiwayy |eoiBojoig Hed jueid S9SN |eoIpay pasn jued jo ued sued jue|d Ajlwey saadg’  90IN0g al




Grant Activity Completion Report

1. Name of Krecek and Krecek Target Management Activities CC
Organisation

2. Grant Activity | Completion Report for Grant “Potential use of indigenous plants for
zoonotic helminth diseases in South Africa” (01301003-G GA38)

3. Briefly describe the grant objectives achievements and impact as a result of the grant
activities implemented during the grant period.

The overall objective of this grant was to increase market-driven employment opportunities
and to promote growth of historically disadvantaged (or resource-poor) small, medium, and
micro-enterprise (SMMEs) and agribusinesses in the Eastern Cape. A previous USAID
funded and community based study on the application of diagnostic biotechnology on porcine
cysticercosis showed that ninety-two percent of small scale resource-poor pig owners are
unemployed African women. The current grant was designed to generate new opportunities
to help reduce poverty and inequality and increase profitability of historically disadvantaged
agribusinesses and SMMEs. This was done by helping emerging farmers and entrepreneurs
to access new markets through the identification of indigenous plants used for the treatment of
zoonotic helminth disease. Establishing business linkages was used because it is an effective
tool for developing agribusiness and SMMEs. Linkages between resource-poor farmers and
businesses with larger established entities were another aim of this grant and included
identification of potential markets, transfer of information, technologies and skills and access
to finance. Identification and a better understanding of the indigenous plants used by farmers
for the treatment of zoonotic helminth diseases in South Africa expands the number of “tools
in the toolbox” to be used for managing these diseases. This improves the quality of life for
the people and their animals in rural communities in the Eastern Cape and other emerging
farming areas throughout South Africa, the value of animals in production and the
marketplace, reduces the risk of human disease and creates a potential commercial use of
plants for emerging agriculture and commercialization.

The proposed and achieved outcomes with impact indicators for this grant were:

1) Proposed: list a minimum of 50 indigenous plants being used in the treatment of helminth
diseases for livestock, including zoonotic helminths in South Africa.

Achieved: 231 plants were identified.

2) Proposed: identify a minimum of 30 plants with potential anthelmintic efficacy and
availability.

Achieved: 226 plants were identified.

3) Proposed: determine which plans are potentially profitable.

Achieved: at least 13 of 226 were identified for their market popularity, part used and rarity
status. Additional market assessments are needed to update this list as more are
estimated to have market and trade popularity leading to their potential profitability.

4) Proposed: identify a minimum of 5 biotechnological entities with interest in this market
niche of plants and in the development of the commercial potential.

Achieved: 41 stakeholders were identified and have communicated an interest in this
market niche of plants and the commercial potential.

5) Proposed: link emerging farmers with biotechnological firms and institutions through
established linkages.

Achieved: many of the 41 stakeholders are actively working with emerging farmers and
have communicated an interest in this market niche of plants and the commercial
potential.

6) Proposed: identify opportunities in the chain from production, processing and marketing of
wild and domestic plants to the development, future commercialization of these
ethnoveterinary plants for emerging livestock producers and their communities.

Achieved: throughout the grant regular networking, communications and linkages were
established to identify and facilitate the opportunities.

4. Briefly discuss the implementation process, including lessons learned and

recommendations.
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Grant Activity Completion Report

The implementation process was:

1) Programme set-up: Layout research workplan, contact key stakeholders and identify
key staff. Set up needed infrastructure. Milestones were: 1. Workplan. 2. Identification of
stakeholders and key staffing and personnel. 3. Report of needed infrastructure and/or plans
to acquire.

2) Compile Focused Inventory of Plants for Zoonotic Helminth Diseases: Identify plants
used to treat worm diseases, especially cestodes, nematodes and trematodes that are
zoonotic. Interview stakeholders in resource-poor communities for information and to engage
participation in study. Identify gaps in current knowledge on existence, cultivation/gathering
and use of plants. Milestones were: 4. Inventory of plants used to treat worms. 5. Record of
meetings with stakeholders.

3) Survey to gather more knowledge on plants and usage: Design questionnaire; test;
revise questionnaire; conduct fieldwork in Eastern Cape; analyze questionnaire results.
Validate findings with emerging livestock producers, botanists and veterinary staff. Internal
evaluation of progress and results to date (IERTD). Milestones were: 6. Report of survey
including description of methodology, results, sample questionnaires, numbers surveyed, etc.
7. Report of Internal Evaluation and results to date (IERTD).

4) Identification of biotech entities interested in products with anthelmintic properties
and efficacy against zoonotic helminths. Prepare final report and circulate to stakeholders.
Arrange linkages with emerging farmers and interested biotech entities. Milestone was: 8.
Final report: including results of study and of linkages with biotech entities.

5) Technology transfer material on the pork tapeworm and how this zoonotic helminth is
being transmitted and can be prevented: Milestone was: 9. Proof of printing and distribution
of posters.

One of the most important lessons learned and recommendations beyond the achieved
outcomes in this grant relates to the probability of the use of these plants for producing
anthelmintic drugs. Though not an initial objective of the current study, the grant resources
were utilized to carry out this very preliminary screening effort. Information on whether the
plants were traded, where they were traded and market popularity was compiled. This was a
first in prioritizing the promising and potentially most profitable plants. Though limited this
effort highlighted the need for future detailed market assessments to fully examine the
promise of these piants, and ultimately the opportunities for emerging farmers. Information on
whether the plant is traded, where it is traded and market popularity was obtained from
existing records and references listed. The ecologists and botanists consulted also employed
recent personal experience of frequency encountering species at markets and in loads
confiscated from illegal gatherers and traders. It was noted that the traditional medicine trade
is dynamic and there could well be species which are currently traded in the various markets
but which are not recorded in the records in this report as being traded and vice versa.
Detailed market assessments would be required to update this information.

Popularity in markets should not be the only appropriate criterion on which to judge species
with the greatest likelihood of producing antheimintic drugs, as they may not be popular in
markets for that reason. These species may be popular in the market for other reasons (e.qg.
Hypoxis hemerocallidea is popular for treatment of HIV related ailments). However, based on
market popularity, plant part used and a broad opinion on rarity, a list of 13 priority species for
possible anthelmintic drug yield was identified. None of the listed species are endemic to
South Africa or any of its provinces. While some of these 13 species are widely exploited for
traditional medicine, only the Dioscorea species are currently documented conservation
priorities.

The grant team’s overall recommendation is that detailed market assessments be undertaken.
As future resources become available this promising area of indigenous plants for zoonotic
helminth diseases in South Africa should be developed further.

5. Public Dissemination: GMAC requires that all grant activity deliverable(s) of the grant
activity (e.g., a report or survey) must be made available to the general public. Briefly discuss
how the grants activities and results were made accessible to interested parties.
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Grant Activity Completion Report

More than 41 stakeholders included a range of biotechnological entities with an interest in this
market niche of plants and in the development of the commercial potential of these plants as
well as small scale resource-poor farmers. All stakeholders were informed of the results of the
deliverables throughout the study. Some methods used to make this information accessible
were:

1) networking and dissemination of the findings and promotion of the results at local, national
and international level. Meetings with stakeholders were held locally, nationally and
internationally. Locally and nationally information was made available at the provincial level to
be taken back to the farmers through animal health technicians and agricultural extension
officers. In addition, formal presentations of grant results were made at ten conferences and
meetings in four countries. Several presentations were designed as visually attractive
posters with information. This poster design was used to engage the audience, and lead them
to additional information available on the website below or through contact following the
meeting.

2) results were posted on the following web site (www .africabio.com/index.shtml) and
stakeholders were directed to this information.

3) posters as part of the technology transfer material on the pork tapeworm and how this
zoonotic helminth is being transmitted were produced and distributed to all stakeholders.
Animal health technicians and extension officers agreed to take the posters to the farmers in
the field. Additional information about the project was included with these posters.

Grantee -

Signature of 5(} ) C ,('C_—,-"\-c"‘ e AL Dat 2 7 /\/ e 2O G
. & L i B e E H
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GMAC Grantee Annual Narrative Report

Grantee RC Krecek
Agreement No. 10301003-G GA38

Report for the period: [ ] October 1, 2004 through September 30, 2005

Please complete a one-two page narrative summary of your main accomplishments between
October 1, 2004 — September 30, 2005. To prevent you from re-inventing the wheel, it is
recommended that you work through the two narrative reports that you are required to submit to
Mega-Tech for the specified reporting period and capture essential accomplishments related to
your milestones.

Grant Activity Title: Potential use of indigenous plants for zoonotic helminth
diseases in South Africa

Background: The pork tapeworm, Taenia solium, is one of the zoonotic worm parasitic
diseases increasingly recognized as a public health and agricultural challenge worldwide, in the
Sub-Saharan subregion and in South Africa. This disease is considered one of the neglected
diseases of neglected populations by the World Health Organization. It was identified as a
potentially eradicable disease, yet it is now an emerging disease of eastern and southern Africa,
and endemic in several provinces of South Africa including the Eastern Cape Province. This
zoonotic helminth results in the disease neurocysticercosis, a major cause of epilepsy and often
death in humans. Currently, the highest levels of juvenile neurocysticercosis reported in the
world occur in this province.

A study was conducted with 224 pig owners in the Eastern Cape. They were interviewed about
the practices they use for the management of porcine cysticercosis and 15% indicated that they
use indigenous plants and traditional remedies to treat this disease (Krecek et al., 2004; Krecek
et al., unpublished results, 2004). The World Health Organization estimates 80% of the
populations of developing countries rely on traditional medicine, mostly plant drugs, for their
primary health care needs.

Strategic objective: This grant aimed to identify indigenous plants, which are currently used
for the treatment of zoonotic helminth diseases and to assess their potential to successfully treat
these diseases in livestock and humans. This has led to the identification of opportunities for
emerging farmers and entrepreneurs to grow and market these plants. There is a demand from
these owners however, for further information and relevant skills training to aid with prevention
and control of animal and human diseases as well as to improve animal production. Therefore,
identification of these plants, compilation of information about their availability and determination
of the highest probability of producing anthelmintic drugs were aims of this grant. Milestone 8
identified biotechnological entities interested in plants with anthelmintic properties and efficacy
against zoonotic helminths and a final report circulated to stakeholders. Linkages with emerging
farmers and interested biotechnological entities were made. Milestone 9 was the printing and
distribution of an information poster that was developed.

Proposed and achieved outcomes with impact indicators for this grant:



a) Proposed: list a minimum of 50 indigenous plants being used in the treatment of
helminth diseases for livestock, including zoonotic helminths in South Africa. Achieved:
231 plants were identified.

b) Proposed: identify a minimum of 30 plants with potential anthelmintic efficacy and
availability. Achieved: 226 plants were identified.
C) Proposed: determine which plans are potentially profitable. Achieved: at least 13 of 226

were identified for their market popularity, parts used and rarity status. Additional market
assessments are needed to update this list as more are estimated to have market and
trade popularity leading to their potential profitability.

d) Proposed: identify a minimum of 5 biotechnological entities with interest in this market
niche of plants and in the development of the commercial potential. Achieved: 41
stakeholders were identified and have communicated an interest in this market niche of
plants and the commercial potential.

e) Proposed: link emerging farmers with biotechnological firms and institutions through
established linkages. Achieved: many of the 41 stakeholders are actively working with
emerging farmers and have communicated an interest in this market niche of plants and
the commercial potential.

f) Proposed: identify opportunities in the chain from production, processing and marketing
of wild and domestic plants to the development, future commercialization of these
ethnoveterinary plants for emerging livestock producers and their communities.
Achieved: throughout the grant there was regular networking, communications and
linkages to identify the opportunities.

Overall statement of grant impact: This project proposed to generate new opportunities to
help reduce poverty and inequality and to increase profitability of historically disadvantaged
agribusinesses and SMMEs. This was achieved by helping emerging farmers and
entrepreneurs to access new markets through the identification of indigenous plants used for
the treatment of zoonotic cestode diseases. The list of plants highlighted in this study enables
emerging farmers together with biotechnological industries to consider which plants are
available in specific regions. Though not an initial objective of the current study, information
such as whether the plants were traded, where they were traded and market popularity were
compiled. This screening effort was a first in prioritizing the most promising and potentially most
profitable plants.

Women are the owners of free-range pigs, the domestic livestock animal species in the pork
tapeworm life cycle which infects pigs and humans. “Safe pork” increases livestock production
and also reduces the public health hazard to communities dependent on the raising of this
animal. The husbandry, management and animal health needs of these pigs are the
responsibility of these owners, who are largely women. The staff in the daily operation of the
grant was also mostly women (e.g. animal health support, administration, bookkeeping,
statistical support etc.)

Relationships of mutual benefit were developed with more than 40 biotechnological entities who
have an interest in this market niche of plants and in the development of the commercial
potential of these plants. This was achieved through networking, dissemination of the findings
and promotion of the results at national and international meetings in 10 presentations in four
countries.

In my capacity as the grantee agent, | hereby certify that to the best of my knowledge, the
above information is accurate.

A(Cloreek_

Authorised Signature: RC Krecek
Date: 3 October, 2005






