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! . PuRPOSE OF THE '.VORKSHOP 

!he :nain pur;;>ose of this training workshop was Tr.:t.inin!? t!te 
a.liners. This -xas ac::omp!ished by i>rining toge:he: 2 _-\frican 
S•:ientists. practising in e:otec:moiogy to ~x~cse them to t;he 
lates: me:hods used in ~odern Biotec~nology and Recombinant 
3iotech~o!~gy. They ~ere trained through the lecture series ~3d 
~ore important!y. through the ?ractical course work. 

7he second aim was ~c de,,..elcp a ~etwork of A:ric~:'l 3iote~hr.o1ogists 
,rnd de¥elop linkages in are.as of mutua! interest. This 'vou:d leat: 
:.-,> ::?t1: de\·elopment of collaborati,,..e resear::h ~eam ·.vork. This comes 
oat of the realization that most of the problems oi research t~a:: 
the Afric3n Scientists wish to tuctle are the sa~e. This works~co -. . 
enat.>led scientists to share ideas and deveiop ~ew anc j.a~nt 
a;>proaches. 

This workshop was very successful in the accomplish~en: of t~e s~t 
goa~s. 

rr WORKSHOP PARTICIP.\NTS 

7he participants come from the following cou~~ries. Ghana. 
Tan?ania. Bukina Faso. Cameroon. Kenya. South Africa 3nd Zi~babwe. 
A 11st oi the workship participants is ;>ro\·:..ied. Tho:= , ~ 

?a:ticipants were selected from a total of ~5 a~?;!ca~ts. on t~~ 
~asis of their qualification and practice in biotechnoiogy. Th~ 
?urpcse was to ha~e people who h3~e some ~xperie~ce i~ 

3~~technology research. who in turn. could ser~e co train oche:s 
:~ their own countries. when they went bac~. 

iiI WORKSHOP l~STRCCTORS 

.\f:er ~ai!•Jr~ to secure the ser•.-ices cf s~·-·~:-~i i:'!~~:-:1a::or.a: 
:l~~r:s in th~ f ic~d of Biotechnology from ~uro'~ ~: CiA. we ~e=-~ 
~!">;~ to gee :he St!r•.F:ces of four eminent . .\frican .5::i~:i::.s~s . ... ,·:-:~ 

:1:.: c::cpc:r:s in ~he f~e:d of 3iotechnolog:·: 



_\. J> ro f . J . Tflo•soq 
~icrobiology Department. University of Cape Town come to 
lecture and taught practical courses. Her lecture courses 
covered the following areas: 
- Genes. Genomes. their structure and organisation, 
- Gene expression 
- Expression v~ctors. 
Her practical course covered the following: 
Practical course I: Plasmid D~A extraction, restriction 

digestion and gel-electrophoresis 
Practical course 2a: Demonstration of suicide vector 

PECOR2SI and 

B. Dr David Jewell 

b: Transformation of competent cells with 
plasmid DNA. 

Dr Jewell. is the team leader at CI~~YT. Zimbabwe. He agreed 
to come and gave two lectures; 
lii An introduction to RFLPs and Priority Setting for their 

utilization in Applied Plant Breeding. 
(ii) utilization of RFLPs at CI~~YT for taggir.g Quantitative 

Trait Loci and Marker facilitated selection 

C. Dr Molapo Ohobela. Cape Town Universi~y 

~icrobiology Department: Dr Qhobela's lecture and practical 
courses covered the following areas: 
(i) Principles of RFLPs. isolation of ON." and preparation. 

selection of probes. detection of RFLPs using the DIG 
and analysis and interpretation of RFLPs. 

Cii) Principles of polymerise Chain Reaction. Gene specifi~ 
PCR, Primer design. amplication conditions. and 
generation of RFLPs map from amplified products. 

(iii) ~andom .\mplified polymorphic DNA PCR. principle5 and 
use of RAPD PCR. principles and use of RAPD PCR 

fingerprints. 
(iv) Pulse field Gel-electrophoresis. Principles of PFGE. 

choice of rare Cutting Rest ruction Enzymes for PFGE. 
fingerprints. 

Qr._____.!f~.Q..bel.§~ practical course covered some of the 
fol iowing: 1 i I RFLP which involved: D~ . ..\ purification 
determination of DNA quantity by CV spectrophotometry. 
Restriction di~estion electrophoresis. Southern tr.Jnsfers. DIG 
labelling system, hybridization and detection using 
lhcmoh~min~scen~e and colorimetric detection. 
(ii I PCR. PCR ;>rimer design and react ion opl imisac ion. random 
amplification of polymorphic DNA by PCR. RAPC procedure. 
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I Please nott! that this ts a pro"·is:onal budget. .\ full 
dec.:i! led s:accment "f account ">h.ll 1 be provided at a later 
<late when a:! statement of payment ha•e been recei~ed. 

------
Tot.!! income = CSSIS 7CO = ZS105 190 

Descr;_p_tion of items of expenditure 

I. Hotel accommodation 

, 

J. 

.+ • 

5. 

6. 

s. 

9. 

a. Bed and breakiast for 15 participants 
for 5 nights 

b. Dinners it $JS/person for 11 days 

Participants pocket money 
at SJOO/person for 15 people 

Labour: 
a. Three technicians overtime pay 

at S1000.00 each 
b. 
c. 
d. 

Secretarial ser\"'ices 
Technical and secretarial assistance 
Dri\"'ers 

Honorarium 
for J people 

Opening Ceremony Expenses 

Lunches: 
a. Senior Common Room for , days 
b. DACS for 10 days 

Grou? Visit to !mire Game Park 

Car Hire 

Cntt!1 tainment 
a. Braai 
b. Rece;>t:on 

sun TOTAL 

= S.51 -50 
o Jue = 

= 4 500 

= 
= 
= 

= 

= 

= 
= 

= 
= 

= 
= 

6 000 , 
100 

1 .300 
580 

5 JOO 

JOO 

050 
11 250 

4 000 

J 000 

I 000 
J 1)00 

----------
ZS IOJ IJ6 
-··----------·-------·-
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IHJ ..LJL...l c t t o P.~ J! 

Consumables for the course Dr QhobeJa. 
Cape Town University 

= ZSII 060 l 
Oti!..._e_r_costs 

= 2 000 
a. Photo~opying 
b. Tea/Coffee 

,. 

c. Snacks = J 000 
= ..J 000 

---------TOTAL 
ZS20 060 

---------
Total expected expenditure 

= ZS12J 195 

Total expected income ----------
= USS 19 :oo 

= ZSIJJ 990 



.---------- -- - -- -- --
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VI. EQUIPMENT ANO BOOKS 

I confirm that the equipment and books which 
been provided and that I have received them. 
the equipment and books listed below: 

a. One DNA - Thermal cycler TCI 
COtaPlete set N801 - 077 
shippers Part number 801 82413 

b. Gene Amp PCR Reagent kit with 2 polymerise 
(250 units) NSOl-0055 
Shippers part NON 80191765 

c . Gene Amp PCR React ion tubes 
(015 ml) PK/2000. h801-0180 
Shippers part No: 801 87005 

d. Ampli Taq ONA polymerise 
N801-0060 
Shippers number 8019 1764 

I requested has 
I have received 

e. Polaroid No. 545, 4 xS Land film holder POl.O 545 

f. Polaroid film F 5640. 
exposure Pol. 5640.00 

Type 59 positive/negative 20 

g. One colour T.V Multi-System, Sony model KV.2965mT one VCR 
multisystem, VHS Auto Voltage selector. Panasonic NV-
5025 

h. One Video Camera, 
H3000EN, complete 
pack. 

VHS (auto focus), Panasonic, NV­
wi th AC adapter/charger and battery 

i. One carry case. 

BOOKS 

a. Comprehensive Biotechnology Pergamon Press 
Volume 1-4. 

b. Molecular cloning, A Laboratory manual 
2nd Edition, Sambrok, Fritsch and Mariatis 
Volume 1-3 



VII. WORKSHOP CONCLUSIONS ANO RECOMMENDATIONS 

The majority of the Workshop participants felt that the 
main goals of this workshop were accomplished. This 

1 workshop offered the first opportunity to many of the 
participants to hav~ an on-hand experience in the art of 
doing Basic Biotechnology Research Methods. Many of them 
were able to realize that much of Basic Research Methods 
are double in Developing Africa. They came to a 
realisation that Basic Research in Biotechnology can be 
part of their culture. 

The workshop also brought together 35 African scientists 
to learn together from experienced African Scholars. The 
fact that the instructors were African. demonstrated to 
the participant that Basic Research is double in Africa. 
The Scientists also had the first opportunity to develop 
Networks in basic biotechnology methods in African 
Countries. They were able to share ideas on research 
development and planning. Presentation by Prof C.3 
Chetsanga on the role of the Scientific and Industrial 
Research and Development Centre (SIRDC) in the 
development of Biotechnology Research in Zimbabwe, was 
very insp1r1ng and challenging to many African 
Scientists. to see how their own countries can develop 
and monitor developments in biotechnology. 

It was also concluded that some of the problems faced by 
the African Countries, such as lack of drought 
resistant/tolerant cultivars can be solved through the 
practice of basic biotechnology methods. Other problems 
such as -development of vaccines, diagnostic probes. 
exploitation of medicinal and industrial plants etc, are 
possible through the practice of basic biotechnology. 

RECOHHENQATIONS 

The Workshop participants, encouraged by the workshop 
achievements, challensed by the devotion and intellectual 
ability of the African Workshop instructors. and their resolve 
to practice basic biotechnology research methodologies, 
unaminously recommend: 

1. That Dr Gopo be requested to contact 
UNIOO/SAREC/Rockefeller/Foundation/USAIO/EEC, IDRC and 
other donors, for support to organize a scientific 
meeting follow-up. The present participants should come 
to present papers which show how they have made use of 
the methods which they learned from the present workshop. 



2. UNIDO and SAREC be encouraged to support more 
training workshops in Africa. The emphasis on 
workshops be on •Training.• through the practical 
work such as was given during this workshop. 

such 
such 

course 

3. The workshop participants develop Networks at Country 
level, subregional and at an African regional level. 

4.' The workshop participants tasked Dr J H Gopo to find out 
about the Biotechnology Network headed by Prof Okonkwo of 
the African Biosciences Network (ABN) and see how this 
network can be of use to them. 



DAY 

BIOTECHNOLOGY WORKSHOP PROGRAMME 
WEEK I 

TIME ACTIVITIES 

~ONDAY 0800 - 0900 Registration of 
06.12.93 participants 

BZI laboratory 

0900 - 1030 Opening ceremony LT 400 

1030 - 1100 Tea break 

1100 - 1230 Lecture Gene, Genomes and 
their structure and organisation 
- Prof J A Thomson 

1230 - 1400 Lunch 
Senior Common Room 

1400 - 1500 Lecture Introduction to 
RFLPs and priority setting for 

their utilisation in applied 
plant breeding Dr David Jewell -
Team leader - .CIMMYT, Zimbabwe 

1500 - 1700 Practical preparation 
for practical 1 

1800 - 1930 Reception 

*********************** 

... - - ---- ----~-·- - ---- --- ·--·- -·- ··- __.1. __ 



Ooening Ceremonv 

Date: 6 Decembet· 1993 

Time: 0900 hours · 

Venue: New Lecture Theatre LT400 

0900 - 0915 hours: 

0915 - 0920 hours: 

0920 - 0930 hours: 

0930 - 0935 hours: 

0935 - 0950 hours: 

0950 - 1000 hours: 

1000 - 1015 boars: 

1015 - 1030 boars: 

1030 hours: 

(a) Welcome Guests - Dr J M Gopo 
(b) Introduc~ion of Guests 

Brief Description of the purpose of the 
Workshop -
Cr J M Gopo 

Remarks by the Sponsors· 
(l) SAREC (Mr He~ebro) 
(2} IJNIDO (Mr Carlos LOFeS) 

Music 

Key note address -
P=of C J Chetsanqa 
'3iotechnoloqy in Zimbabwe, present and 
future perspectives' 

Music/Recitation -
P=~f S Mutsvairo 

Welcome by the Vice Chancellor 
P=of G L Chavunduka 

Cf!icial opening of Workshop -
Hon. Ministe= Or S Mudenge 

~ea break 



DAY TIME ACTIVITIES 

TUESDAY 
07.12.93 

0830 - 0930 Lecture - Prof. C J Chetsanga 

0930 - 1030 Utilization RFLPs at CIMMYT for 
taging Quantitative trait Loci 
and Marker facilitated selection 

1030 - 1100 Coffee/ Tea Break 

1100 - 1230 Lecture - Genes/Genomes 
Prof J. Thomson 

12.30 - 14.00 Lunch 

14.00 - 18.00 Practical. 1 -
Prof J. Thomson 

*********************** 



DAY TIME ACTIVITIES 

WEDNESDAY 
08.12.93 

0930 - 1030 

1030 - 1100 

1100 - 1230 

Lecture - Gene Expression 
Prof J. Thomson 

Coffee/ Tea Break 

Lecture - Principles of RFLPs 
Dr P. Tongoona - U.Z., 

Crop Science 

12.30 - 14.00 Lunch 

14.00 - 17.00 Practical 11 -
Prof J. Thomson 

*********************** 



DAY TIME 

THURSDAY 
09.12.93 

0930 - 1030 

1030 - 1100 

1100 - 1230 

1230 - 1400 

1400 - 1800 

ACTIVITIES 

Lecture - Expression Vectors 
Prof J. Thomson 

Coffee/ Tea Break 

Lecture - Principles of RFLPs 
Dr P. Tongoona/Dr Qhobela 

Lunch 

Practical 111 -
Dr Qhobela/Tongoona - RFLPs DNA 
preparation, purification, 
restriction, electrophoresis 

*********************** 



,......---------------------------~-- ---- -

DAY TIME ACTIVITIES 

FRIDAY 
10.12.93 

0930 - 1030 Lecture - RFLPs Use of DNA markers 
in plant and animal improvement 

1030 - 1100 Coffee/ Tea Break 

1100 - 1230 Lecture - RFLPs 
Dr M. Qhobela - Selection of 
probes, detection and analysis 

1230 - 1400 Lunch 

1400 - 1800 Practical 111 - RFLPs 
Dr Qhobela/Tongoona 

1900 - 2100 Braai 

*********************** 



DAY 

Saturday 
11/12/93 

Sunday 
12/12/92 

TIME ACTIVITIES 

1000 hours Visit to Imire 
Game Park 

FREE 

*********************** 



BIOTECHNOLOGY WORKSHOP PROGRAMME 

WEEK II 

DAY TIME ACTIVITIES 

~.fONDAY 

13.12.93 
08.30 - 09.30 Lecture 

09.30 - 10.30 Lecture - Principles 
PCR - Dr Qhobela 

10.30 - 11.00 Coffee/ Tea 

11.00 - 12.30 Lecture - RFLP's 
Dr Tongoona 

12.30 - 14.00 Lunch 

14.00 - 18.00 Practical V - PCR 
Dr Qhobela 

*********************** 

of 



DAY TIME ACTIVITIES 

TUESDAY 
14.12.93 

08.00 ~ 09.30 Lecture - DNA Research and 
Biosafety issues in 
Developing Countries -
Dr S.B. Feresu 

09.30 - 10.30 Lecuture - RAPD 
Dr Qhobela 

10.30 - 11.00 Coffee/Tea 

11.00 - 12.30 Utilisation RFLPs at 
CIMMYT for taging 
Quantitative trait Loci 
and Marker.facilitated 
selection - Dr D. Jewell 

12.30 - 14.00 Lunch 

14.00 - 18.00 Practical VI - PCR 
Dr Qhobela 

************************* 



DAY TIME ACTIVITIES 

WEDNESDAY 
15.12.93 

08.30 - 09.30 

09.30 - 10.30 

10.30 - 11.00 

11.00 - 12.30 

Lecture - Biotechnology 
and Food Safety in 
Developing Countries 
Mr Chigumira 

Lecture - MQ PCR 
Dr Qhobela 

Coffee/Tea 

Lecture - Cluster Analysis 
Dr P. Tongoona 

12.30 - 14.00 Lunch 

14.00 - 18.00 Practical - PCR 
Dr Qhobela 

************************** 



DAY TIME 

THURSDAY 
16.12.93 

08.30 - 09.3(\ 

09.30 - 10.30 

10.30 - 11.00 

11.00 - 12.30 

14.00 

ACTIVITIES 

Lecture - Biotechnology 1n 

Zimbabwe: Issues and 
Policy Options -
Dr s. Mlambo 

MQ PCR 
Dr Qhobela 

Coffee/Tea 

MQ PCR 
Dr Qhobela 

Free Afternoon 

***************************** 



DAY TIME ACTIVITIES 

FRIDAY 
17 .. 12.93 10.00 - 12.00 Closing Ceremony 
------------------------------------------------

CLOSING CEREMONY 

10.00 - 10.15 Introductory remarks 
- Dr J.M Gopo 

10.15 - 11.00 Workshop appraisal 
- Prof C.J Chetsanga 
National Consultant 

11.00 - 11.30 Certificate presentation, 
the Vice Chancellor 

11.30 - 11.35 Closing of Workshop, 
The Vice Chancellor 

********************* 
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! N r E RNi-"'\: l 1 Ot-U'\L r RA ! N r NG WORK SHOP ! N MOOE RN 

BIO rc:CHNOL OGY ANO __ GENE r [ c EN(2i r NEER r i'H""i 

DECEMBER 6 .. 2t:) . .t 99.~ 

LIST ~F PARTICIPANTS 

~AME & ADDRESS 

A!lou Bado (Dr) 
Epidemiology & 
3iotechnology Unit 
Internaticnal Cen~er for 
Research Development on 
livestock in Humid & Sub-
3umid Area (CIRDES) 
01 P O Box 454 
Bobo Dioulasso 01 
3UKINA FASO 

AREA OF SPECIA~IZATION 

-Immunogenetic, 
-cytogenetic 
-phylogenetic 

PHONE (FAX) aMAIL 

Tel: (226) 97-22-87 
Fax: (226) 97-23-20 

----------------------------------------------------------------------
E. Bhebhe 
Clinical Vet. Studies 
University of Zimbabwe 
p 0 Box MP 167 
MOUNT PLEASANT 
Harare 

Genetics Bhebe @ zimbix.uu.zw 

---------------------------------------------------------------------
Wilson 3ya~ugaba {D~) 

Dept. of Patholog7 
Ma~erere Medical Sc~ool 
? 0 3c:-: 7072 
~J. .. \fPALA 
:.Jganca 

c.:r:.ophatology Tel: 256 ( 4:) 540'50..; 

----------------------------------------------------------------------

rontd/ ..... 



Mr:; O. Carelse 
3icc~em1stry ~er~. 

University of ~imbabwe 
? 0 Box MP167 
MOUNT PLEASANT 
Hara::::-e, 
Zimbabwe 

-Plant molecu:ar 
b1ology (chloroplast 
gene express~on} 

-Molecular biology of 
P!:lotosynthesis 

:ax: 09263 ( -t) 
333407 

E-mai~ xcarelse @ 
zimb:.:<. uz. =w 

----------------------------------------------------------------------
S. Jube (Dr) 
Jept. of Applied Biology 
National University of 
Science & Tec~nology 

? O :lox 346 
3ULAW.A.YO 
Zimbabwe 

-Parasitology Tei: 63043 Bus. 
-Taxonomy of amphistomes " 48403 Heme. 

in Zimbabwe Fax: 76804 

----------------------------------------------------------------------
::.. Mary Halm 

?cod Researc~ !nst~~ute 
P O Box M20, 
ACCRA 
Ghana 

-~cod microbiology 
-Food fermentation 
-G:-ain storage · 

Tel: i77647 
Code: 23321. 
Fax: 2332!/ 777647 

----------------------------------------------------------------------
Mrs Santhamrna James 
Biology Depart~ent 
~nive:-sity oi Bophuchatswana 
P 3ag X2046 
M~A3AT!i0 868: 
~SA 

Tel: (0140) 892-111 
.: ax : ( O.:. 4 O ) 2 5 7 7 5 

----------------------------------------------------------------------
~- KA!~OYO 

~a::onal Cour.c!: f o~ 

? O 3ox CH 310158 
::302, Chel:iton 
:.:.JSA~:A 

: ·]::lb: 3 

-Molecular ~:ology o~ ?el: :a10s1 
f ermentat:ve ye3s~s :i::~: .:;.. ·40005 

----------------------------------------------------------------------



l. 

~ic~ard M~nde~oe 

~ept. of Bioscie~c:s 
~niv~rsity of Zi~babwe 
P o 3ox HP1o7 
~OUNT PLEASANT 
Zimbabwe 

-RFLPs-!denti:ication of 
Tilapiine fish 

'!'el: 3032:1 
Ext: 1348/1446 

Fax: 09263 (4) 
333407 

---------------------------------------------------------------------
• --Ge::ard Majella !-f~t:.:::iba 

Dept. of Botar>y 
~akerere Universi~y 

? C Box 7062 
KAMPALA 
Uganda 

-Cell Biology/Plant 
Physiology. - Coffee 
micropropagational & 
improvement with respect 
to drought etc. 

-Germplasm cha=acterisation 
in the cooking plantain-DNA 
f ings printi~g to be applied 

----------------------------------------------------------------------
C.N. Mzira 
~ept. of Biosciences 
University ot Zimbabwe 
? 0 Box HP167 
~OUNT PLEASAN':' 
!iarare 

-Molecular virologys 

---------------------------~-------------------------------------------

~- ~ieudonne Nwaga 
~ept. of Plant Biology 
7~e Biotechnology Ce~tre 
University of !ao~~de I 
? •) Box 812 
"!AOUNDE 

·:amerocn 

-Plant microcganism 
interactions 

-Symbiosis (legumes­
Bradyihizobi~m and 
VAMycorhi=ae 

-Seed storage protein of 
Legumes 

Tel: 237429 
Tlx: 8384 !<N 

Fax: (237) 237423 
or 

(237) 23.53.88 

----------------------------------------------------------------------
:arnes Nq.indi 
1aterinary Researc~ :ab 
? 0 Bo;.: 8101 
·:ausewa1 
HARA~E 

::r.il:abwe 

-Virology 
(Diagnostic) 

Tel: 705885 

----------------------------------------------------------------------

I 
' 



• 

?::ashiela Mar:.ga 
South African Ins~i~~te 
for Medical Research 
~niversity oi W1twa~ersranc 
School of ?a~hology 
? o Box 1038 
JO~ANNESBURG, 2000 
~SA 

"!'el: ( O!.:.) 725-•)51.: x 213i 
:ax: ( 01.!. ·: 725-6435 

----------------------------------------------------------------------
T. Hangwence 
Dept. of Biochemistry 
University of Zimbabwe 
? o 3ox MP167 
Harare 

-Plar.t molecular 
biol~gy - bac~erial 

:-esist:ance/plant 
-gene expr~ssion 

Fa:<: 09263 ( 4) 

333407 

--------------------------------------------------------------------·--
-- .~qatha Masemola 
~ept. of Biochemist::y 
University of the North 
?rivate Bag X1106 
SIVENGA 0727 

-Bioc:iem1stry Tel: 58-2340 or 
68-2342 

Code: 0!.521 
-Leukemia Research 

South Africa Fax: 

-----------------------------------------~----------------------------

> G.K Mbassa 
Dept. of Veterinary Anatomy 

and cell biology 
Faculty of Veterir.ay Medicine 
So~oine Universi!y of 

Agri..;ul tu:::-e 
? oJ Box 3016 
:-!ORCGORO 
:'anzania 

Te:ex:55308 UNIV~CG TZ 
-Blood cell 
-Biology and ?ax: (i55} 056 3177 
Cytogenet!.cs 

-----------------------------------------------------·-----------------
?. Mensah 
~oguch1 Memo=ial :~stitute 

:or ~edical Res~ar~~ 
? O 3ox ~;, 

:::GON 
·;han3 

-Medical 9ac!er11:ogy 
aspecia:ly d:arrhoeai 
p~thogens ~~d :ood 
safety 

Tal: 775374 

---------------------------------------------------------------------



• 

~Victor Obungu (Dr) 
Dept. of Biochemistry 
University of Nairobi 
P o Box 30197 
NAIROBI 
Kenya 

-Biochemistry 
(Thypanosrsenol) 

PHONE (FAX) EM.~IL 

Tel: 254-2-244793 

----------------------------------------------------------------------
-~ S . Oghiakhe 

P o Box 53810 
NAIROBI 
Kenya 

-Host plant resistance/ 
Genetic engineering of 
plant resistance to 
Insect Pests 

Fax: 254-2-710254 

----------------·-----------------------------------------------------
Wilson Parawira 
Dept. of Biochemistry 
University of Zimbabwe 
p 0 Box MP167 
MOUNT PLEASANT 
Harare 

-Microbiology 
(industrial) 

-Parasitology 

Fax: 0926 3 (4) 333407 

----------------------------------------------------------------------
., Veronique Penlap 

Dept. of Biochemistry 
University of Yaounde I 
? o Box 812 
·1AGUNDE 
Cameroon 

-Diagnostic of diseases 
using molecular 
Biological methods 

Tel:{237) 23.79.24 
(237) 22.35.01 

-Screening of medicinal Fax:(237) 23.79.24 
plants & biological tests 

----------------------------------------------------------------------
·::. T. Sabe ta 
Blair Research Station 
3o:< 8105 
i:::auseway 
HARARE 

-Genet1cs Fax: 792480 
Tel: 792747 Ext. 21 

----------------------------------------------------------------------



• 

~Victor Obungu (Dr) 
Dept. of Biochemistry 
University of Nairobi 
P O Box 30197 
NAIROBI 
Kenya 

.. ~ S . OghiaI.ne 
P o Box 53810 
NAIROBI 
Kenya 

Wilson Parawira 
Dept. of Biochemistry 
University of Ztmbabwe 
P 0 Box MP16i 
MOUNT PLEASANT 
Harare 

1 Veronique ?enlap 
Dept. of Biochemistry 
University of Yaounde I 
P O Box 812 
YAGUNDE 
Cameroon 

C.T. Sabeta 
Blair Research Station 
Bo:< 8105 
Causeway 
HARARE 

AREA OF SP~CIALIZATIQ~ 

-Biochemistry 
(Thypanosrsenol) 

-Host plant resistance/ 
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1. INTRODUCTION 

The Biotech:-iology Forum of Zimbab•·e Commissioned a study on the state 
of Biotechnology in the country. Mr Muza and Dr ~oodend were tasked 
to determine the Crop Production constraints. Institutional 
9iotechnology capabilities and priorities. Their fundings form the 
background basis for this paper. 
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2. BIOTECHNOLOGY : DEFINITIONS: AND APPLICANTS 

Bic!echnology has been very broadly defined by the Off ice of 
Tt~hnology Assessment (US) as "Any technique that uses living 
organisms, or parts of organisas, to Bake or modify products, to 
iaprove plants or aniaals, or to develop •icro-organisas i~T specific 
uses." We propose that biotechnology be defined as the "integrated 
use of •olecular genetics, biocheaistry, aic~obiology, and process 
technology eaploying aicro-organisas, parts of micro-organisss, or 
cells and tissues of higher organisas to supply goods and services." 
As such, this definition eabraces "traditional biotechnology" which 
includes feraentation, rapid plant propagation, biological pest 
control and conventional aniaal vaccine production. Modern 
biotechnology is based on reco•binant DNA techniques, cell fusion and 
novel bioprocessing techniques. 

3. BIOTECHNOLOGY INSTITUTIONS AND ORGANISATIONS IN 
ZIJIBABJfE: ACTIVITIES, CAPACITY AND CONSTRAINTS 

3.1 STATE OF BIOTECHNOLOGY 

In order to consider the state of biotechnology in Zi•babwe, it comes 
necessary to look at various sectors of the Ziababwean society. 
There is need to examine the practice of biotechnology at several 
levels. This paper shal I consider the .state of biotechnology in 
Zimbabwe by examining the state and practice of biotechnology in the 
following sectors: 

(a) The public sector 
(b) Private sector 
(c) Non-Governmental Organisation 

4. PUBLIC SECTOR INSTITUTIONS 

There are several public sector institutions which are 
practising biotechnology. I will discuss a few of these in this 
section. 

4.1.2 MINISTRY OF LANDS, AGRJCULTURe AND WAT~R D~VELOP~~~T 
ou.~vw )_;_ l)EPART_~ENI._Q_f. JlR.~.E~B~"--~~J)__J;_~t:G.L~_l"'J_ST ... S~RYJCF~S. 

The Department f Research and Specialist Services (J>R A: SS), 
together with its sister departments, AGRJTF.X and Veterinary 
Services, is entrusted with the furtherance of the welfare and 
technical progress in Zimbabwe's agriculture. It is responsible for 
conducting research in agricultural science (crop and livestock 
production), and is also entrusted with regulatory services under 
various Acts. 
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The Director's view is that the single most important area where 
biotechnology will have an impact on agriculture is in crop 
improvement. The Director has now sanctioned active participation 
in biotechnology related activities, and one breeder has now assumed 
res pons i bi Ii ties of biotechnology coordinator for the Department. 
Various institutes have the capacity to utilize biotechnology. 

4.1.1 CROP BREEDING INSTITUTE (CBI) 

Specialists at the Institute have developed national progra ... es of 
breeding and se:lection for hybrid •aize, wheat, barley, sorghum, 
•illels, soyabeans, g&oundnuts, sunflowers, potatoes, beans, cowpeas 
and bambara nuts. Each crop has its own breeder. The institute has 
a biotechnology coordinator who is tasked to assist breeders. 

four ways that the biotechnology coordinator aay be able to assist 
breeders in the Crop Breeding Institute arc as foliows: 

i ) Molecular marker assisted selection using RFLPs, RAPD's and 
Southern Blotting techniques. 

i i ) 
i i i ) 
iv) 

Use of transgenic lines in backcross programs 
Genetic engineering of elite lines to introduce useful genes 
Disease diagnostics 

There are plans to build a diagnostic laboratory within the 
institute. From the basic aaterials developed in the institute, 
suitable varieties for widely differing environments are tested in 
different ecological zones on research stations and farm plots in 
coanercial and small scale co .. unal are~ sectors. There is close 
collaboration with the Agrono!ly, Plant Protection, Che•istry and 
Soils, and Seed Services Institutes. 

In terms of manpower, the institute is we 11 staffed. Of the 12 
breeders, 4 are PhD, 6 MSc and 2 liSc level. The aim is for every 
breeder to be PhD level. CBI would welcome scholarships for such 
training through BFZ. In addition, CBI is sourcing funds for one 
breeder to undertake post-doctoral training in genetic engineering. 

Because of 
travelling 
dwind I ing. 
that would 
since 1932 

devaluation of the dollar and other reasons, funds for 
to research stations and on-farm testing sites are 
If the BFZ can so"rce funds to support such activities, 

be beneficial. The number of varieties released by CHI 
are listed below. 

8F2 = Riotcchnolo~y Forum of 7.imbnbwc 



Crop 

maize 
sorghum 
pearl mil let 
finger mi I let 
wheat 
barley 
soyabeans 
groundnuts 
sunflower 
potatoes 

Number of cultivars released 

28 
4 
2 
2 

31 
6 

12 
9 
3 
8 

4. I. 2 J>L_~NT_ __ ~_R_OT_EC~! ON RE~_f;:ARCH INSTITUTE (PPR I ) 

4 

Resea:ch on plant pests and diseases ~f economic importance is at 
present centred in the PPRI at Harare. The institute also provides 
identification and advisory services and is expanding facilities for 
surveys and research on crop protect ion problems in the co-unal 
areas. 

The work of the three main sections. Entomology, Pathology and 
Hematology is concerned with basics biological problems relating to 
particular pests and diseases as well as with the disease complex of 
the more important crops close co-operation is maintained with 
agronomists and plant breeders, and with co .. ercial organisations 
handling new materials. 

When a diagnostic laboratory is established in the Crop Breeding 
Institute PPRI can benefit in molecular diagnosis of various 
diseases, especially viruses. In addition, transfer of various genes 
for resistance to pests and disease can also be done on a joint basis 
with CBI. 

The Institute staff are responsible for ~hytosanitary control 
regulations, including regulations for integrated pest control for 
cotton tobacco etc., and for the registration of agricultural 
pesticides. As biotechnology research develop in DR 1£ SS, PPRI 
should be actively involved in developing biosafety protocols. 
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". 1 . 3 HORTICUl.TURE RESEARCH CENTRE lllRC) 

The Horticulture Kcscarch Centre at Marondera is primarily 
responsitle for research on store fruits. vines and vegetables as 
wel I as introducing new crops. The target group is al I farming 
sectors. Two projects are directly for ~mall scale farmers: 

i) The Vlei Project: research on vegetables grown on vlei gardens 
ii) Supply of improved, disease free, planting •aterials of fruit 

trees such as mangoes and guavas. 

Examples of work being carried out include improvement of onions for 
carlines, bolting resistance, longer storability, and higher yields. 
In tomato, a breeding program has been initiated with focus on pest 
and disease resistance. 

It is noted that some of the constraints limiting vegetable 
production by small scale farmers include lack of storing expertise, 
use of traditional cultivars, and poor inputs. Other details will 
be discussed in the crop specific section under vegetables. 

The HRC is building a tissue culture laboratory. The objectives of 
this lab are: 

i. to propagate disease free material 
ii possible collaboration on transformation 
iii importation of geTmplasm in tissue culture 

introduction of new diseases. 
to prevent 

The lab has a partial mandate on potatoes. Cornell University has 
a partial mandate from CJP to select for heat tolerance (important 
for Zimbabwe). Seed imported in tissue is almost ready for field 
testing. 

The lab will also be working with blueberries. Some 
already been imported in tissue culture. The advantages 
addition to avoiding disease, the tissue culture route is 
for bulking up the material. 

Ii nes have 
are that in 
the easiest 

Between HRC and PPRI, they have 95~ of the technology to effectively 
do tissue cu 1 tu re work. The bu i Id i ng is now comp I ete and some 
equipment has already been purchased. 

Close cooperation with UZ's Crop Science Department, and with 
Brookfields Nursery wi 11 be maintained. Internal ional ly, the lab has 
linkages with Rockefellrr Foundation, CIP in Kenya, fAO, and Cornell 
University on potato selection. 

4.1.3.1 CONSTRAINTS l.JMITJNG PRO\.RESS 

t-:quippin,11 t~~ l.1h i~ not .\·1.:t -:.:0rn!'lt.•lc .. \.Jdit iPr::d funds apart from 
thal :·•U;>p1L:,! 'H the: World f'.;111k ma.\· he :;..'liUirc..d. [n .:dditi1lll. ac.. ·l·~.:~ 

l , l c h cm i <: a l ~ n ~ :..· 1: ·, t n h c \\ < ll' 1-. L. ! •' ! • . 
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Since HRC is responsible for horticultural crops and introduction of 
new crops. a lot of the germplasm is imported from abroad. 

·Ll.J.J NANPOW~R AND CAPACITY TO SERVE OTHER INSTITl1fES 

So far the responsibility for the lab lies with one BSc scientist 
~ith some biotechnology background. further training to PhD level 
is necessary with probable emphasis on virology. physiology and 
certain specific kinds of biotechnology. A technician will also be 
desirable. 

The lab wi 11 be in a 
collaboration with CBI 
Robertson's lab at UZ. 

position to 
and PPRI. 

assist 
It wi I I 

with regeneration 
also complement 

in 
Dr 

The project should be quite self sustainable. with revolving funds 
of up to USSIO 000 per year. It has the capacity to generate income 
as we l l. 

4.t.3.4 gQYIPNENT 

Building Completed at a cost of ZW$200 000 
Refrigerator 
Freezer 
Autociave 
Microwave Oven 
Automatic Collection Bottle 
Analytical balance 
~agnetic Stirrer 
Lamiflar flow station 
Shaker 
Growth Room 
Low temperature incubator 
~icrospore filter units 
Growth substances/chemicals. 

4. I . 4 LEGUME INOCULANT FACTORY 

The Legume Inoculant factory with a supportive Microbiology 
Laboratory was in operation in October, 1962. as a non-profit making 
service to farmers in Zimbabwe. 

From over 360 species of legumes found in Zimbabwe, Rhizobium 
bacteria were extracted from the root nodules and classified. With 
a few imported strains added. the collection has over 7 00 different 
... trttins of Rhizohium. Zimbabwe is rated third in the world with the 
iar~cst c<dlccti•'"· It is known internationally as the Grasslands 
;·hi:ohium i'llllcction with the prefix M:\R/ ... followed by the ::.train 
identity numb(.;!'. 
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.S;d._.s of ;noculant lo commercial farmers hcgan \\'ith soyabcan. 
:-roundnut. luccrne and field beans ,.ith a :'->mal I hul !>teal~Y demand for 
peas. sunhc<imp. ,.cl\·et bean:'.. clcn·ers and lupin:<.. 

The unit of inoculant v.-as grown on Agar nutrient in flat glass 
l·.->ttlcs until 1982 when. dut: lo high costs imoldng foreign 
=urrcncy. use now made of the waste product from sugar cane called 
bagacillo. The Lowveld Sugar Estate sends sacks of bagacillo to the 
Factory where it is sieved to the required fineness. 

The preparation of Rhizobium culture in flasks of nutrient hroth and 
injecting it into the bags takes place during June December. 
Estimates of inoculant required by farmers are given by the Farmers" 
Co-ops and associations handling the marketing of legume crops. to 
the Factory ~anager. 

Every bag Unit has the Batch Number and Rhizobium Strain Number 
written onto the label and the boxes have the name of the legume for 
which the inoculant is to be used. with inst:uction sheets included. 

The batches made ready for sale are stored in Cold Rooms at 4BC which 
keeps the Rhizobium bacteria dormant. Viability during this period 
is safe for six months. 

The units are sold through approved selling agents for the Ministry 
of Land, Agriculture and Rural Resettlem~nt for S2.00 a unit. These 
agents sel I to the farmers. Boxes of inoculant ordered are sent 
overnight by rail or road transport which ensures they are kept cool 
until received by the selling agents into their approved cold rooms. 
Recent trials ha\•e shown good viability ·of Rhizobium kept at cold 
room temperature for two to three months which will greatly assist 
the communal land farmers in more remote areas. 

ANNUAL SALES This varies from 60-90 000 units of 
inoculant with: 

Soya bean inoculant (treats IOOkg seed) t 
Groundnut IOOkg seed ± 
Pea " .. J5kg seed + 
Bean .. 

42kg seed + 
Lurcene and 
miscellaneous lkg-7kg + 

SS.5~ 

J.63 
J.53 
2.4% 

2.03 

The variability of quality of seed one unit of inoculant treats 
depends upon the seed surface area. The percentage of sales also 
ciep('nds upon the avai lahi I ity of seed. Lurccn sales arc ~cncral ly 
hi_!!hcr when <;eccl is available. 
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Research is bei~~ conducted ta assist the communal land farmer lo he 
aware of the bcnef iciai use of Rhizobium inoculant f0r lc~umc and to 
understand more fully the wonderful symhiotic relationship these two 
have to protluce the plant own nitrogen requirements at a fr:~ction of 
the cost of Ammonium ~itrate fertilizer. with add~t! benefit of 
improving the soil structure for non-legume crops. 

4.1.-t.l CONSTRAINTS TO PROGRESS 

The lab is operating fairly efficiently. It should be expanded to 
include work on mycorrhizas. 
the NBF can help source of funds to rehabilitate the factory as well 
as assist in training personnel . 

.i.1..i.2 GENETIC RESOURCES 

From over 360 species of legumes found in Zimbabwe. Rhizobium 
bacteria were extracted from the root nodules and classified. 

4.1.4.J MANPOWER AND CAPACITY TO SERv_~Q.I~~R INSTITUT~ 

The lab has one Research Officer (MSc) and one technician. It is 
<!nvisaged that at least one additional officer wi!h a PhD 1s 
fermentation with a PhD in fermentation technology is required. In 
addition. one more technician and two laboratory hands would make the 
lab very efficient. the officer in charge, currently holding an MSc 
in fermentation technology, needs to be trained to PhD level. 

The factory gives free units to UZ, African Uni¥ersity. Mlezu Agric. 
College. Chibero and Gwebi Colleges, Kushinga Pikelela as well as the 
Pasture section and Grass I ands Research St at ions and to Mat opos 
Research Station, Internationally there has been collaboration and 
sales to Uganda, SA, Zambia and Mozambique 

Although the target group of this factory is supposed to be the small 
scale farmers, over 96~ of the 200 O~O units produced annually are 
bought by commerical farmers. It is clear the small scale farmers 
need to be educated about the yield benefits o inoculation legume 
crops. collaboration with the Agronomy Institute and AGRITEX in 
terms of field trials and demonstration plots for the benefit of 
!Sf'a is a major priority. 

4.1.4.4. FACTORY EQUIPMENT 

Autoclaves 
Balances 
Bottle cutting machine 
.-\septic cabinet 
Centrifuge 
Co 1 cl room 
lncuhators 



-LI. ·L 5 EQlJ_I PM_~NJ __ ~EQ~l_l_~~p 

Distillation apparatus Bibby merit w..iooo 
~eighing scale (Uigitall-Mettler PS 3600 
Automatic dispenser 
Motor cycle - delivery of small quantities of inoculant 
Hospital trolley 
Adjustable laboratory stools 
Telephone answering machine 
Apple Macintosh Computer Ilsi2/40 
Apple Macintosh Personal Laser Writer LS 
Plastic Bag Sealer - with double seal 

.J.I.5 COF~Ef~RESEARCH STATION (CRS) 
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The Coffee Research Station lot.ated in Chipinge appears to be 
seriously understaffed and presently has only two research officers 
specializing in entomology and physiology/agronomy. It undertakes 
research on variety evaluation. physiology and agronomy. entomology 
and pathology: n0 breeding work is carried out. 

Of particular relevance to small-scale coffee producers are the 
minimum input trials which are being carried out at the stat ion. 
These trials entail investigations on the use of processing 
byproducts (i.e. effluent and pulp) as organic fertilizers. 
Unfortunately, the lack of funds has prevented on-farm trials. 

The station has a very well equipped pathology laboratory in which 
some tissue culture and micropropagation work could be undertaken 
with the provision of finance for chemicals and gla::;swarc, and 
trained personnel. An attempt was made to undertake some 
micropropagation but, due to lack of inputs (i.e. hormones, etc.) the 
work was terminated. A request to the World Bank has been m~de for 
the establishment of a tissue culture facility at the station. 

·L 1.6 

The CRI is responsible for all research on cotton including breeding, 
entomology, agronomy, physiology and pathology. Of particular 
relevance to RPfs who are very important cotton producers. is the rRI 
resear~h programme specialising in variety evaluation and agronomic 
studies in cotton. Until recently, an essentially one variety policy 
wa:; 1tdopted despite the dichotomy between the hi~h and low-input LSCF 
and RPF subsec:tor~. respectively. Starting a fc:w years ago. ;i 

clt·libcratc effort h;1:~ been underway to de\·clop varieties for IO\\­
input conditions. The ohjcc:tivcs of this programme: arc to dcvelllp 
indeterminate. dr~lught tolerant. and pest and disease-resistant 
\" elf i c t i c s w h i <.: h a r c s u i t a h I c t o t h c c . F . R c d u c: t i o n i n t h c n c c d f c H 

cxpcn ... in: chemici!I inputs is envisaged a~ a major priority in this 
pro:!rammc. 

f.' !',. = f(c.'...,nti r~·~· f'oor FH rmc rs 
I. Sr 'f' = I ar.i:v .'c.i le r·nmmc: l·i.i I /':1rr11cr:; 

F = ( ·, 1111mu ;: : ; ra /'fl/(.'' ... 
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Hreeding for rc~istancc to jassid~. bacterial blight and Verticil lium 
wilt i:s routin~iy undcrtak~n using conventional approaches. 
Considerable pro~ress has been made given that there are several 
sources of host plant resistance to these constraints. Because there 
are no sources of host plant resistance to bollworms. no breeding for 
resistance has been carried out: rigorous scouting and chemical 
control remain the only options for control. 

In view of the considerable progress that has been made in cotton 
biotechnology particularly as regards Bt-induced resistance to 
Heliothis and pi~k bollworms. the CRI has initiated some work in this 
area. Initially about six genotypes were sent to the US for studies 
on regeneration ability due to the inability of the. station to carry 
out such studies. Results indicated that the African upland cottons 
grown in Zimbabwe do not regenerate easily 
and are therefore not amenable to transformation. Therefore the best 
and perhaps only option for the application of cotton biotechnology 
in Zimbabwe is rapid back-crossing of transgenic traits into local 
cu I t i ,.a rs. 

The CRI, with the assistance of the ISAAA. is now actively pursuing 
the possible of Bt in the control of bollworms. In the initial phase, 
Bt protein originating from Monsanto and administereu as a spray, 
will be tested for effectiveness against local biotypes of Heliothis 
under greenhouse cond it i ans. If successful , transgenic Coker lines 
will then be imported and utilized in a rapid back-crossing programme 
designed to incorporate Bt into local cultivars. The necessary 
financial arrangements for this project will presumably be concluded 
between the CRI, the Cotton Growers Associ~tion. ISAAA and Monsanto. 

The CRI possesses no facilities or personnel to undertake 
biotechnology research which might include a more thorough 
investigation on the regeneration ability of local material. It has 
however received d scholarship offer for biotechnology training at 
Monsanto. Subsequent placement of trained personnel is a matter of 
concern given the lack of facilities at the station. 

Monitoring.NBF,safety, acceptability, etc. 

As yet the cotton lit project dose not require adherence to the 
working guidelines that have been drafted. However, should field 
testing of transgenic imported Coker lines be proposed after 
evaluation of the Bt protein, the project will require evaluation and 
approval by the national bio.safety board. Given that cotton is an 
industrial crop. it would appear that issues such as cultural 
acceptability and l.'nvironmcntal-fricndlincss will not be problematic:. 
But. it is irnpcr,:·.ive that ilfl i"sucs relatin.~ to Rt use elsewhere 
h c l ho r o u ,!! h I y 1.: :-.: a:-: i 11 c d du r i n . ..: t he c ,. a ! u at i <> n c x c r c i s c . 
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of conc•:rn would be the long-term cffl.'1.:ti\·L·nc~s of gt resistance and 
its effect or: p..:st hioil)f!Y- SpL·ci~tl a~tcntion sh1.)ulcl he gi,·en to 
reports of Rt resistance breakdown and the measures that art: being 
proposed or made to bolster and maiPtain this novel resistance. The 
consultancy is adamant the CRI. which presently has little contact 
with the NBF. should be 
co-opted into membership so as to ensure that it is kept fully 
informed on recent developments. Ovcrreliance on t~e information and 
opinions of externa 1 ly based broking agencies is viewed with some 
concern. 

4. 1. i LOWVELD RES~ARCH STAT._lON 

The Sub-tropical Horticultural Vnit is based at the Lowveld Research 
Station which is located near Chiredzi. Research undertaken includes 
studies on sub-tropical fruits and nuts as well as some vegetables. 
Crops under in,·estigation include hananas, coffee. grapefruits, 
litchi, mango. oilpalm. peach, guava. pineapple. tomatoes, cabbage, 
covo, okra. sweetpotato. onions. watermelon and jojoba. Mainly 
varietal e\·aJuation and agronomic work is carried out at this 
station.The station has no biotechnological capability or interest 
but could prove valuable in the evaluation of biotechnology-derived 
commodities under lowveld conditions 

4. 1. 8 UNIVERSITY OF ZIM~A8-W~ (UZ) 

M.Sc. Biotechnology ef..QKD!~~~ 

The M.Sc Biotechnology programme is jointly offered by the Far.ulties 
of Agriculture and Science and was initiated in 1q91 with assistance 
from SERAC and the Dutch government. The first 8 students have 
graduated and 15 have been accepted for the ~econd course. It is 
anticipated that graduates will proceed to the D.Phil. or Ph.D level 
to better equip them with knowledge and skills in biotechnology. 

The following courses arc offered the two-year programme: 

Basic Microbiology 
Basic plant Biotechnology 
Recombinant D~A Technology 
Advanced Fermentation 
Enzyme Technology 
Advance Plant Biotechnology 
Immunology and Virology 
Cloning Technolo~y 

In the ~c..::ond yc:ir students ha,·c: lll cornplctl' a r-:scar:..h project <tl 
an a pr r o ,. ~cl I o c: a I or for c i g n i ri s t i t u t i on . 



·Li .o. l t~l\C lL I TJES 

facilities for the programme include: 

Laminar growth Labinets 
Growth chambers 
Agrobacterium and E. coli vector systems 
Electrophoresi~ equipment for proteins and DNA 
DNA and protein photographic equipment 
Cltracentrifuges 
Amino acid analyser 
Chromatography equipment. including glc and hplc 
Transmission electron microscope 
Incubators and ultra-deep freezers 
Fermenters and autoclaves 
DNA thermal cycle for PCR 
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The course represents a very significant and useful development 1n 

local biotechnology capacity and capabilities. 

·L 1.8.2 DEPARTMENT Of BIOLOG~ .. M~ .... S .. ~_l_!;:_N_<~~~ 

Dr Gopo's Laborator.y 

Recombinant DNA Technology 
Dr Gopo's lab is strong on the current definition of biotechnology, 
i.e. recombinant DNA technology and related molecular biology 
aspects. Currently this lab is using molecular markers to 
characterise the phyllogenetic relatedness amongst the Tillapia spp 
of fish, basically using the Southern Blotting technique. Because 
of the inadequacy of markers/probes obtained from abroad, this lab 
has developed its own probes which are giving more definitive 
results. Further development of diagnostic techniques continues to 
be important. 

Development of plasmid constructs with different genes and promoters 
is another area of focus. A different lab. maybe in the Crop Science 
Dept. should be developed to specialize in transformation and 
regeneration techniques and therefore collaborate on that basis. In 
this manner, a holistic package on genetic engineering can be 
realized. 

Dr Gopo's lab has constructs with Bt genes from two strains, one that 
produces protein specific for mosquito control, and the other for 
tsdse control. Bacterial expression of these gene~ has been 
obtained. :\ fermenter is needed to produce these insecticidal 
i;rotcins on a large scale basis. These can then be sprayed in the 
iural area~ where these in:jccts cau~c a lot of suffering, limiting 
:1.1:ricultural production. 
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It has hecn found that in Zimbabwe. ar"o:a:-.; where .~f_n:_QQ<!;:t~:ri_u_f!I a_!J:!~' 
is abundant haYe low apportune::;tic infl:ctions in HI\" positive people . 
. \ complete D~A : ibrary of this bacterium has been made and efforts 
are underway to isolate M· ~vium specific gene for diagnostic 
purposes. I\eediess to say. this can be a major step in the fight 
against AIDS. 

-L 1.8.3 CONSTRAINTS LIMITING PROGRESS 

The amount of government money put in to research by developing 
countries is too low. In developed countries. less than 0. l~~ of GDP 
goes into research, whereas in developing countries its about 13 This 
situation must change for the fruits of research to be fully 
realized. 

The lab is not yet fully equipped (see section on inventory).To start 
with. it was externally funded,basically by USAID funds. Now there 
is also a running UZ grant of about ZWS50 000 per a:inun. Or~anizing 
biotechnology workshops is one of sourcing funds and equipment. 

Availability of reagents and other consumables is a problem. These 
should be made available through OGIL. A company called ZEMETHICOLL 
can now buy things like restriction enzymes using local currency. 
Apart from further negotiating withe government to make reagents 
easily available from abroad. local industries should be encouraged 
to develop these locally. 

4.1.8.4 GENETIC RESOURCES 

Bt genes against mosquitoes and tsetse flies are available in 
constructs, in addition to various probes, RFLP markers and reporter 
genes. 

4.1.8.5 MANPOWER AND CAPACITY TO SERVE OTHER INSTITUTJONS 

The lab is currently run by one phD scientist and two technicians. 
Another MSC or phD scientist is required. possibly through staff 
de\•e I opmen t. 

The lab is in a position to help other institutions in the following 
areas: 

a molecular diagnostics and ~ene cloning 
h molecular marker assisted selection for breeders at DR&SS and 

others Seed Companies. 
c hands-on training for ~rceders. In addition to formal 

uniYersity training, these !ah has <.:o-ord1natccl. .'\ training 
workshop on "Biotechnology and Genetic Engincerin)? held at the 
University nf Zimhabwe from 6 to 20 Dcc.:cmbcr 1CJ9J. Scientists 
from a~:-iCL:ltural rcsL·arch institutions attc:ndcd the \\Ofk:5twp. 



... 

4.1.8.6 

DXA manual sequenc~r 

Electrophoresis equipment 
High speed centrifuge 
liltracentrifuge 
Cooled centrifuge 
Bench centrifuge 
Microfuge 
Ultrafreezer 
Pulsed field gel 

electrophoresis unit 
Polaroid camera and 

transilluminator 
PCR 

zws 10 000 
15 000 

500 000 
000 000 

40 000 
25 000 
JO 000 
17 000 

-rn ooo 

::; 000 

Fraction collectors for column chromatography 
Two fridges 
TV monitor. VCR and Camera 

4.1.8.7 ~EEDED EQUIPMENT 

UV visible spectrophotometer 
Vertical pulsed field gel electrophoresis system 
New ultracentrifuge 
Special rooms: culture room. dark room 
Fermenter 
DNA synthesizer 

4. 1. 9 DR S FERESU'S LABORATORY 
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Dr Feresu is by training a bacterial taxonomist and is presently in 
the second year of her J-year Chairmanship of the Department of 
Biological Sciences. She is the author of the Biosafety Guidelines 
for Zimbabwe and her laboratory is engaged in research on both 
traditionally and commercially fermented milk. and studies on cattle 
aborting bacteria of the Leptospira genus. 

The fermentation of unpasteurised milk is routinely carried out in 
the rural areas of Zimbabwe to produce a thick. yoghurt like product 
which is consumed with the staple sadza or various melons. A similar 
product called "Lacto" is produced by the Dairy ~arketing Board using 
starter cultures which are regularly imported from Denmark. This 
product is routinely purchased by both urban and rural dwellers. Or 
Feresu's work has entailed comparisons of Lact•i with the 
traditionally fermented product .. and isolation of bactcr~n from hoth. 
Th1: ultimate orjcctivc of thi<> research would he to loc.aily produce 
a s t a r t c r c u I t u :· I.' w h i c h c: a n b c u s c d b y o r g a n i s a I. i on s -; u (.' h a ... :\ D :\ a n d 
perhaps C.~ farmers as wel I. However. the ac:c~ptahi Ii ty of ~uch a 
product to C.~ frtrmcrs mi~ht be difficult ~ivcn th'it ::II 0i' thL'll! 

ferment their milk tracfitinnnli~· nr:d ;-ire ld.L'l~· to h=1\c .1 ta:-.!t.• 

pn:fcrcncl.' f('I :hl.'i r ciwn prodl1<.:t. 
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Some studies on cattle abort in~ t1actcri.1 of the ~c:-tu~ !.t•r:ost!'ir~1 '.!<ts 
been undertaken primariiy with the objccti,·e of chara~tc:·i1in~ !"1..·:tl 
isolates. It is important to note that most ,·accir:~s us<.-d in 
Zimbabwe are based on luropcan or US scrotypes and may therefore not 
be very effective in controlling diseases incited by local isoiatcs. 
A better understanding of local pathotypcs could therefore be ~~ry 
useful in establishing the basis for production of more effcctin:: 
vaccines. However. the importance of this work should ~e viewed in 
relation to the other threatening cattle diseases for which there 
already are vaccines. Cnlike the milk fermentation project which has 
some potential for CA farmers and ADA. this project is more lik.1.:ly 
to be bcnef icial to commercial interests engaged in ~accinc 
production. 

Constraints to Dr Feresu"s laboratory include funding. trained r?nd 
experienced personnel. At present she has only one research 
assistant and i5 a co-supervising a Zimbabwean student who i~ doin~ 
a Ph.D. in Xor~ay. Her manpower requirements are one technician. 3-4 
g rad u a t e 1 e \. e I a s s i s t an t s a n d a t I e a s t one Ph . D • 1 eve I g :- ad u a t c . I t 
should be noted that her laboratory is set up :r:ainly fnr 
bacteriological work. 

4. 1. 10 

Dr I. Robertson's Laboratory 

4.1.10.1 TISSUE CULTUR~ 

Located in the Crop Science Department of the Faculty of Agriculture. 
Dr Robertson's Lab has developed tissue culture expertise. especially 
clonal propagation in vitro. or micropropagation. The crops they are 
working with, specifically to propagate disease-free material. 
include sweet potato, cassava, strawberries and potatoes and coffee. 
The target group is the small scale farming community, bearing in 
mind that it is difficult for these farmers to maintain their own 
stocks. 

So far a few diseases have been controlled by meristem culture. For 
potatoes, this includes the leaf roll virus, the PVY virus and 
Pseudomonas bacteria. Potential exists for control of : PVX. PVS and 
PVA. For cassa,·a, the African Cassava Mosaic Virus 1.4-CM\") has beC'.1 
controlled. Some viruses have also been eliminated in sweet potato. 
and potential i~ there for viral elimination for strawbe~rics. 

Disease-free material rt:leasecl nr sold to farml!rs remain" "l~ only !·:.i:­
that season. Thereafter. yieldo.; gradually clcclinc :'-' -.t.';1:,~1:1·, 
advance. 1."p to 100''.; incrl.!ascs in yield hnvc been rcali~:.:c! ~hrou~·h 
use of dhcasc frt:c planting materials developed hy micrnp!11pa:!:tl ior:. 

Each of nr Rohcrtson"s six studt·nt:-. arc workinµ cm SJH.:cifi:- prnj1.:cr .... 
Thl'y ltavl.' de\-;:(opc:d a :-.y:-.lern of rapH! clonal prof'<1.!:::·.1pn 11·:··1·: 
.., om i1 t i l.' l.' m b 1 !"<'.!.! ._. ri l." .., i .., . T h i .., i rl\· o h· l." cl i s o l a t i n .~ p r 1' 1 <> ~ · : , 1 ·, ~ ... 1 ·:. ! 
r ,_.~t·ncr<t l in!! t hl·fll f rnm -.oma ti~- 1.·111hryo;.•en i <:. ca I l u-.1.·•,. ·1 !~·::. :11··: ;1., ,, 

wor~.inµ on min.Pprnp:sgiltin11 111 pot.:1tPt"'· :\ wh~'l1.· ··.1·;1._·, 11f, • •·· 

l' I i :n i n " t i n n . .., c 1 l.' 1.• 11 1 n ,I! .i ri d J • ! " I'. : ·: ; 1 t 1 o n Ii " ~- h v l' n ii t' -. l." l 1' I' 1.· : . 
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The sustain<thi ity of the projcLt depend~ on funding. This lab is 
!>a:sical ly fundt.·d by the Xctht.·rlands ~nvcrnment. Howe,·er. the project 
can St!lf-su~ta!n on <t commcr.:ial ha:sis. The problem is the low income 
le\·el of the tar~et group: the smai I scale farmers. Therefore 
external funds itre necessary. 

4.1.10.2 

Availability of consumable. access to literature(eg. access to 
AGICOLA). 

Genetic Resources 

Superior varieties and good traditional cultivars. 

Constant temperature growth room 
-20 degrees c refrigerator 
~ degree refrigerator 
Incubators 
Flow cabinet 
Pipette washer 
Ovens 
Autoclave 
Microwaves 
Stirrers 
Ph meter 
Chemicals and other consumables 

4.1.10.4 NEEDED EQUIPMENT 

Easier access to consumables like chemicals. micropippettes etc. 
Cold rooms 
Incinerators 
-70 degrees C refrigerator 
~ore efficient waste disposal facilities. 

A separate molecular biolo~y laboratory has been constructed in the 
Crop Science Dcp;.irtmcnt as ~xtra efforts arc now bcin.c: directed 
towards dcvclopinM expertise in rccombinHnt UNA techniques. This lah 
is now capahlc of doing RFU• analyses and Southern Rloltin,1!, as wel! 
as PCR ba~ccl analytical methods I ike IC\f'Ds. They are already doin~ 
some gene cloniniL Transform11tion with the <i!"S marker gene has been 
succ:e~sful with "1'r.~hum and ·~wcc.·t potato usin.c: .:\~rohactcriurn method. 
SUl'C.":ss with "lHd1urn ;:i,·cs hop1: for c;crl:<tls whcrt" ,f.!Cfll•rally thi" 
1111.:thod has p1~H-t'(! difficulr.. Some suc:c:c~•s has hcen realised in 
t r ;sn :<- f,, r 111 i n .:: 1 c 1 h •: '· ~- 1) w i t h r. h L' c; I • s ;..- ,_. n L' u .., i n g t h c an ad a p t a t i on o f t h c 
h i o I i s t i t· p :1 r t i c· · •: .:: u n . :-: o :i ·, L' f u i !! l' n t' h •t s b cc n t r a n s f c r r c cl y c t . 
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Attempts arc i1t:in~ flladc lll transform cass~n·a with ~he coat protein 
gene for resistance t,, tht: :\fri.:an cass<tVa M~l~etic \-"iru::. i:\C'\ff}. but 
the transfnrm,tt itln techniqu~ for thi" crop st i 11 nt"t:ds to bt- refined. 
They also attempted to clone the ~ene for resistance to Cfadosporium 
diseast: of tomato. 

Again the sustainability of the project depends entirely on donor. 
funding until transgenic lines are produced from which royalties can 
be claimed. Current donors are the Netherlands Government in 
addition to a LlZ research grant. 

Further hasic training is needed. as well as exposure to established 
laboratories abroad. The iab 1s nlH yet fully equipped (see 
inventory section). and ways should be developed for easier access 
to consumables. Acce~s to iiterature is dc~irable. eg. subscription 
to EMBO. CELL. P~B etc. 

A tobacco transgenic line with the Bt gene is available. A sorghum 
line and a sweet potato line with the GUS marker gene have been 
established. A few genes are available in constructs. including the 
coat protein gene against the leaf rol J disease, Bar herbicide 
resistance gene. Bt gene, HPT, TPSPEC. TMS. NPT. Kanamycin. Cre. and 
DPTH-2. 

4.1.10.8 MANPOWER AND CAPACITY TO SERVE OTHER INSTITUTIONS 

Since Dr Robertson"s emphasis is in tissue culture. another professor 
with strong molecular biology background is essential to satisfy the 
management capacity. There is an MSc Biotechnology Department of the 
Faculty of Science. A molecular biology lecturer is needed. 

All current PhD students are locally trained. but will go for short 
courses abroad. So far 8 students have graduated with MSc in 
Biotechnolgy. while 15 are enroled this year. In addition to Dr 
Robertson's 6 students. there are four lecturers in the Crop Science 
Department with some expertise in biotechnology. 

It is part of the trZ's m;tndata to pro\"idc other 
o r 1! a n i ~ a t i o n a I . t e c h n i c a I " n cl s c i e n t i f i c "d ,. i c c . 
can prnvid~ the followin~ technical services: 

a . mi c.: r op r op a .: at ion or p I "n t rn<t t t: r i a I ·, 
h . I' I an t ho r rr.11 n c :\ n a l ~- -; i .., 

institutions with 
nr kobcrtson"s lab 

c.: • :'ti o I c c u i ii :- r:? ;i r k <: r a s s i ·, l l' cl .., c.: n: c n i 11 J.! I :, t· I c c: t i on 
cl. Transf11rm;1tion 11nd fL'.!.'•:r1l·r:1t ion f'.-i! ii I l>L·i'.1.I:' ,flo,·l.;:11••:111. 



4.1.10.9 ~A~ IN~E~TQ~Y 

Plant ~rowth chamber 
o,·en 
PCR machint: 
Centrifuges 
Flm1r cabinet 
Bench top darkroom 
Electrophoresis equipment 
Camera 
Electroporator 

4.1.10.10 ~~~Q.e.P INVENTORY 

Pulsed field electrophoresis equipment 
D~A and Protein Sequencers 
D:--;A Synthesizer 
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The research ~ork going on in Professor Chetsanga·s laboratory is 
focused on studying the molecular biology of hepatitis B virus (HBV) 
and its invoh·ement in the etiology of hepatocellular carcinoma 
(HCC}. 

Zimbabwe is in a region that is endemic for HBV. The countrywide 
screening that has been done has shown that about 8-12~ of the 
Zimbabwe population is infected with HBV and is thus at risk for HCC. 

In terms of cancer incidence, HCC in Zimbabwe comes fourth after 
cervical Cdfcinoma, oesophageal carcinoma and skin cancer. In terms 
of cancer caused fatalities, HCC is the leading cause of cancer­
related deaths in Zimbabwe. 

The HBV project is at present involved in characterising the D~A of 
HBV (HBV DNA). This is being pursued by cloning the DNA in the 
plasmid PBR 322 and propagating in E. Coli. A number of HBV isolates 
have been subjected to this treatment for further analysis. 

They would like to sequence the DNA of these isolates to determine 
if there is much nucleotide polymorphism. They arc particularly 
interested in the pre-S and S-gcne rc~ions of the HHV ~enomc. This 
rt"gion codes f1H the surfa<:cd antigen (HUsAg) which has immuno.!!cnic 
propcrlic:-.. T!lc S-anti~cn has hccn used as a Yaccinc. They ha\'c: 
Ileen amp! ifyir..!! !Ile prc-S and the ~->?enc region by the polymcri'l' 
ch a i n rt.> a c t i on ( l'C I\ ) . 
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rtu.:y now want ~n ticlcrmin .. : !ht.: nuclel'tidc scqu~ncc ,,f the S-;.!cnc of 
a r~umhcr tlf ~E·\· isolate~ and cnmpan: them with tht.' sc4u"-'n-.· .. :s of thL· 
isolates frtHT! •..lthc:r parts tlf the \nHl1i. "i"his will cn;Lillc them to 
de~ermine tht: dt:~rcc of nuiation in this region. They want to 
~enerate a database on the S-gene nuclcot ide motif and t r.r to 
construct new clones from it. The s-~enes from the clones will be 
propagated in an expression vector. The S-prorein recovered from the 
expression host will be assayed for its immuno~enic properties. 

These analytical procedures wil! be used to generate a database on 
the S-gene system from which investigations on immunogenicity 
rr=dictions ca~ be done. There is thus great ~cope to this project. 
The techniques that they have now ac\Juired wi 11 be shared with 
agricultural bitechnology in Zimbabwe. They hope that such sharing 
of new technology will expedite the diffusion of biotechnology into 
more and more Zimbabwe research laboratories. 

Xationally the lab collaborates with Dr Ts\\c.na of the Medical 
~icrobiology lab. Internationally they collaborate with Nagoya City 
Cniversity ~edical School. Japan. 

4.1.11.1 CONSTRAINTS iIMITING PROGRE~S 

With equipment worth over ZWSJ mi 11 ion. the lab is relatively wel I 
equipped, but some extra equipment is still needed. Lack of access 
to literature and some relevant databases e.g. access to gene bank 
is sometimes limiting. In addition, financial support is needed for 
students. 

4.1.11.2 MANPOWER REQUIREMENTS AND CAPACITY TO SERVE OTijE~ 
INSTITUTIONS 

Currently the lab is run by one PhD. scientist. Two more PhDs arc 
required, preferably by staff development training abroad. The lab 
can accommodate five post-graduate students. 

The lab is in a position to collaborate with agricultural institutes 
interested in doing biotechnology projects. Examples are: 

a. They can do molecular biology diagnostic in collaboration with 
the Crop Science Department, Biological Sciences Department and 
OR A- SS, 

b. Gene isolation, sequencing nnd expression in vectors. 
c.:. Participa~:~m in trainin.!! programmes nnd workshop-;. 



4. I • I I • J F.QU I Pr._fENT _ fi\iA_lL!\H_Lf. 

iliorad manuai sequencer 
lB~ PC and digitizer for sequence analysis 
\·acuum o\·en 
Gel drier large format 
Biorad vertical clectrpphore~ii system 
Bench top incubator 25\iC - 40~C 
Horizontal electrophoresis tanks (~ minigels) 
~p~ camera for instant gel photography 
Two ultracentrifugcs 
Two lar~e autoclaves 
~icrocentrifuge (Eppendorf) 
Laminar f lo~ hood for PCR work 
Scintillation counter 
PCR machine - Eppendorf microcycler 

4.1.11.4 

Shaking waterbath (0-90'Cl 
Shaker incubator 
CV transit Iuminator 
C-D-ROM driver for IBM comparable with gene bank database 
ELISA plate shaker 
Laser printer for IBM compatible 
Refrigerated microcentrifuge (Eppendorf l 
IBM PC for word processing 
Micropipettes (J sets of Gilson - all sizes) 

4.1.12 DR READ'S LABORATORY 
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In terms of plant molecular biolog_v. there are a few projects 
underway in this Jab. Dr Sithole is superrising a PhD projeci on 
molecular characterization c>f some Zimbabwean cnwpea 1·ir11ses. In 
Ziml>abu-e 01·er 90~ of small scale farmers produce: co11pe1ts for hoth 
consumption and sale. The J/timace objecti~·e of chis proje::t is to 
confer vir;d resistance to cowpeas using genetic engineering. The 
procedure is first to <>equence !he complete genome of one Firal 
strain. They ..-ill then focus on the coat protein gene for possible 
manipulation co engineer ''iral resistance. The whole proct?-"S will 
inFoh·e iso/ac ion of genomic DN.4 and general inp D.V.-\ clones. 

Dr Sitholc is also working with ch/orop/a.<;t pcncs. Thc:rc 1.c; an 
intt.•ft.'.'il in p,i,c;sihlc transfer of R:\'.·\ .!!t.>ncs. Sn f:ir lfll·1· hill'<.' lnokccl 
:-tl pcflt.'.'i !h.:e -..:oclt.• for tht.• two proteins in1·oi1-crf in rh~· s.n1th1.•.'iis .i( 

the phocos.1-:Jthec ic: pigment chat c::u1 fix hc.·r/Jici1!~· rc:si·.;c,1r1c:e. nnd 1~:111 
thC'sc intt.·r.1~·: 1rith the coat prntc.•in pent.•. 

r h c: Fl' : .'• a ! .. ' ' r c.· st' a ,. c: h .L' n i n p (}II II i ! ,, I' I ,.,,, c ; ' .. -" : .. i fl ' . r fl".! i:.: I .:. • 

irh-ntif'i~·tl .:.·:.: ; 1urificd a icctin fro:.•: .lf11J:11:1 (l'l•.·1·.'- 1rp::" ;111:!ni;1ri":~; 
•, (l l" (.' i f i ~ .r'.. . .. (' c ;If ,. t' d " I "(I 1 / t' c I I ·" . .,. i1 ; .. , Ji. I ., . I I. (, ·, ' .: .' ... (. (' : .., t' l i fl 
·' 1 /c 1 ncj I:.:!:":·:,._.:,,,,, Thi . .., lt.·ct in 11;i:; f·,o!.1tcd 1;·, :·r:_· .: · \:i nrc•l•c :'.··,,n 
;1~·.i i:·r r 1n. 
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This f.-1bor<1tor_~- :s ;!/so inn.1ft-t.•d in Bioci1l'r:::~·::i I:;1_!.:::::.·c:: ::1_!!. i"11<.::·e 

is Protein Bitltc.•ciinllfogy 1_;;~H•P C:l1mpi>st.!1i o{ f!;- !\c.H!. f':- :-::·:::;_L! .-uui ;1:­
Hinhura. Dr /;-~wya is K·orkin,!! tht.•rmuphillic: h:i:.'Lt.•rf.!. _';~.~;.::!!~ .!! 

possible expioit.1cion of the enzymes. One.• pust .er::.fc:?:c _ ... usin~ 
sorghum for ech,uwl fermencac ion. 

Dr Read"s K·ork in\·oJ·res insect phen1m0t1c.•s .1nd l f;•£,-:s. tT!t:m/lraa~· 
biocechno/oe1r (medical} and research on sc:t:d pro<:;;-in .... inc/u1!ing 
leccins. There is also M'Ork on the importance c>f lipases in ,ng.1nic 
sol1;ents for organic tr<rnsformation t•.g. mo.tifiL'al:on of 

c r i.~ lycer ides. 

Dr Binhura has emphasis on enzyme technology. He is using enzymes 
in analytical procedures to determine polymer :>trucrures of \".'.Hious 
carbohxdrates. _..\part from using commercially a1·.<ii /able c.•nz_n;ic.•s chey 
also prepare some in their J.-1b. In <fddition. the_\- use c:nz_,·mes co rry 
and modify polymers for commercial applicatit>n. 

There is also research in immunotechnology a! ;i f.1irf.t· .':a.;;ic lcn·I. 
On the medic.1i side. they arc characterizing Schitozc!n:: .:mt i~t-ns and 
the related immunoresponse. On the \"eterinary side. ir! cGi labor:n j(1n 

with Veterinary Sen·ices, they are characterizing tick fe\·er .:rnti~ens 
for development of antibodies for Ostrich. R/Jinocer1.:_-; ere. i.e. 
preparing anti-antibodies. This is an example of i11ccn1c~ion betu·ec.'n 

wildlife and the cattle industry. 

This Jab would like the NBF co be instrumental in sourcinp (unds co 
sec up a basic lab with standard equipment to an;.?/yses ,-epcC<i;-./c oils 

etc. e.g. for aromatic plants for export .. 

There is close collaboration with Biological Sciences and Crop 
Science Department. Internationally. linkages include cooperation 
with the Uni1rersity of Lund and University of OPSOL in Sweden. 

4. I. 12. 1 {:Olj~TRAJNTS LIMIT(l!G Pl{_QQR~_§§ 

This Jab is relatively well equipped with good f:mdinp :·;·,,m SARLt' .1r1d 
UZ research grants. However. a few important equipmenc are needed 
(see inventor_,. section}. Ai·ailability of chemicals 3n;..J consum.1bles 
is still a problem, but most can be obtained through OG/L. Poor 
access to databases and the gene bank hampers propress. 

4. I • I 2. 2 M~f!p(J__Wf::R_ -~/II.I) ___ CA!'_Ar, TJ_Y _ 1'0 ___ _ PR(}V llJH SHRV T t:t-: TO OT/ll:'R 

JNST11"l/TIQNS 

/'/Jere .1rc ,,,u; i'h:> scicnt isr.oc; in c!;i:-; /;i/;. 11hfch ·-: .. ;~ .. ·11 .• :l'</I.: .. : ,·. 

J1ut Ch<-'rt: ;_.., , n~·ed (or u fu/i-timc Piii> /e:t1.:I /,·,·c::::·.· ... m1 1i·:·c; . . :· 

!ij,J}opy. co l-.·:nJ'lcmcnt l>r .!. Si{/IP!c·-. l'ff'prt"-
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a. diagnostic procedur~s recombinant D~A techniques like RFLPs. 
RAPD·s t!lC. 

h. analysis and modification of complex carbohydrate molecule 
c. protein analysis: structure and amino acid sequencing 
d _ pot en t i a I t o an a I y s es o i l s 
e. D~a sequencing and manipulation 

4.1.!2.3 LAB EQUIPM~NT 

2 Computer cor.trolled fermenters 
An upright autoclave 
hench shaking incubator 
2 shaking water baths 
HPLC 
Column Chromatography 

Amino Acid Analyzer 
DXA sequencer (~anuall 
Bench top centrifuges 
Gel Electrophoresis System 
Required Inventory: 
D~A synthesizer 
Protein Synthesizer 
Freezer Drier 
Gas chromatography: lipid and Carb0~ydrat~ Analysis 

4.1.13 DEPARTMENT OF SOIL SCIENCE 

Details of the work being carried out on symbiotic N-fixation by Mr 
~pepereki. a PhD. student, could not be obtained as he was away in 
the Lrs. Howe,·e r. in a report prepared by Professor Chet sanga. the 
f0llowing wcr~ listed as research areas: 

Determination of Rhizobia populations in a wide range of soils 
Isolate collection and preservation 
Characterization of isolates with regard to growth on diifcrent 
media 
~xamination of effectiveness of different 
cornhination 
Field tridls using selected strains and crops 

... t. 14 II.A.RARE. POl.YTECJIN.l~M· .. ~QL_LF.Qf. 

host-strain 

·:·11\.· 1'1lly~·:ch:1tl· prc\iou~ly offered City and Guilds (l'f..;) !cn.!1 
··c!1·1i•_.:! !: ::nin'.! for student<. aspirin.5! tn he technician~ .. '.lore 
· . .-, .• ·nt'.~ t!1.":.::1. r·;t,. and (iuildc.; ha:-. l>cen replaced b~· ~i:tion:il 
·i;•' •:11·!· .. , :,,~~!·_.:: T·.·drn!(jucs. Chcmi..;try. llortic:ulturc. Chc.:rni;..a( 
· •·. ·· . .. : ._.., Tt:ch!H) l n.:..:y. 



23 

!!1c cnur-;c iil Biolo.!!!l·al Pr1..~·.:-::ssc:-. ~Ho,·ides the studi:.-nls with som:: 
t!:1inin;; in :r::crobiolo~y <tnti bi~1chcmic•tl le~ts. Pr:!ctical classes 
i:1L·lude hioc!1emical testing tor proteins (t\jtdllah analysis). fats and 
amino acids. an1l microbe isoiation and culture. Facilities such :'iS 
itutoc:lan..-~ and inc'1bator~ are <H'ailable but the students ha,-e no 
access to laminar flow cabinets. Microbiological ~ork is undertaken 
by using bunsen burners and thorough desk swabbing. Virtually n:_) 
hiotechnology is taught althou!?h basic fer~entation is given some 
attention in the Chemical Pro~csses Course. 

f(H all courst:. students ha,·e to complete a project in their field 
of interest. It is possible. for example. for a student to undertake 
a tissue culture project provided he/she can source the req!.lired 
materials and laminar flow cabinet. A student from ~ational 

Breweries is presently engaged in such a project using facilities 
a\·ai lab le in the Quality Control laboratory. 

The main issue is whether students qualifying with a Xational Diploma 
are capable of providing good technical assistance in biotechnology 
iahorato~ies given that several of the interviewed scientists 
identified i?.ck of trainee! tec~nicians as a constraint to their 
research. It would appear the level and scope of training at the 
Polvtechnic does not adequately equip students for assistance in 
biotechnology laboratories although the outstanding Rnd dedicated 
students can undergo appropriate in-house training. Therefore. there 
1s likely to always be a need for biotechnology laboratories to 
implement their own training and. if possible. send their most 
promisin~ technicians for external courses. Thereafter. the abilitv 
to retain qualified and experienced technical staff could be 
problematic. One of the public sector scientists interviewed 
commented ab0ut the problems associated with the resignation of a 
technician who had recently been sent on an external course . 

.. . I. is SCIENTIFIC AND INDUSTRIAL ~ESEARCH AND DEVELOPMENT CENTR~ 
(SIRDC) 

At a meeting between the Research Council of Zimbabwe (RCZ) and the 
Permanent Secretaries of the Ministry of Energy, Water Resources and 
Development IEWRD), Public Construction and National Housing (PC~H) 
and t h c t hen ~t i n i s t r y of I n du s t r y and Tech no l o g :r C I T ) , i n Feb r u a r y 
!989. a proposal to establish a '.'-lational Scientific and Industrial 
Re-.earch and Development Centre (SIRDCO) was approved. The five 
research institutes to be established during Phase I are as follows 
(with an :\clrnir.istrati\•e complex and Allied Services Buildings): 

.· ~ ) flu i l d i : ; c: :·n ::? i 11 cc r i n ~ I n s t i t u t c 
· · ' \! i ,_. ;· 11:: , ~- _. : :- on i c ·, I n s t i t u t c 
.l i;i(1l1:1.::.:: !1'PY ln'>titutc 
: J I· n c r ~ .\· : "'. ·, t i t u t c 

\kd;·ir:i _. 

: :,l' t.:cn l :·t· 
. '. ., l : l 1.: l l' 

~ 1 : •.. ; ~ ( : 1.: I 
., . ! \ ,, : •.• '· :1 

ln!!inccrin~ !nstitute 

·:··;1dl.:'1 1 Ji~ a fliro.·l·tnr <icnl'lal (Prof l'h•-·ts;1n!!a). and l.',:_·h 
t ~ (' \\ n d 1 1 l':.: ~ , , r . Th I..' r L' :- (';: r c !i i :1 •, t i l u !. L .. , <1 r L' II ! 
: 1 "-' !·'. ;, ! l s l' r •. : c L". l 11 r <: I t' \ilrl I i 11 du '• t r i l' " i n bot ~1 t ~: •.: 

'. i ·- .. ,._. c •., • r ', . - ! f i;u \\ ! l I bl' ,, i t u ;1tL" 1 ! : n I! al •: I i f' f •: . 1 n r: 
.,, : I : I· : ; • · · " ; if r · : ! h \' :..' •. > 1 t' r ~: ! ;; t' 11 l . 
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The Biotechnology Institute will occupy a 
inclusive of building complexes and research 
operative from 1995/96, having about 12 
technicians. 

24 

total area of 10 ha 
plots. It should be 

scientists and .:!~ 

The institute will undertake R & D activities designed to help 
improve agricultural production and promote the development of 
medical and industrial biotechnology. Its main functions will 
include: 

a) Research into applied animal and plant genetics with a view to 
producing species that are adaptable to the varied Zimbabwe 
en\· i ronmen t . 

b) De\'elop crop ''arieties suited to growth in marginal areas of 
Zimbabwe. including those crops that will benefit the small 
scale farmer. 

cl Develop expertise and provide services in food processing (food 
science and technology to enable rural community enterprise and 
the food industry to beneficiate Zimbabwe agricultural 
commodities. 

d) Develop new diagnostic tools and vaccines for animal and human 
health. as well as developing technologies and processes that 
wi 11 promote the growth of biotechnology industries in the 
country. 

e) Provide technical expertise in collecting the germ plasm of 
endangered species as well as in establishing and maintaining 
a gene bank. 

f) Take initiative and adapting biotech to local needs and 
applications. 

g) Contribute to adequate national and international legal 
procedures on issues related to biotech (biosafety and 
intellectual property rights protocols). 

The institute. although built by government money, will be equipped 
by donor money. with the Dutch as the key players. Efforts will be 
made to be sure of easy availability of chemicals, consumables and 
other equipment on OGIL. The Institute of Chemical Engineering wil I 
take charge of reducing dependence on foreign trade eg ethanol from 
sugar-other related chemicals will come from that. 

·LI. 17 

.-\lth~Ju~h t•.' -.tart with the: majority of the ~cicntists will be 
1·:-;p;1tri;~tc ... \!radually the Ir~...,titute will havl· a full compliment l)f 

locill scie;!~ists. Salaries will he compctitin~ t:1 increase 
r·:~cntion. <i::1ff dcYelopment up to post doc lcvl·I wili he part of 
th·.: p r<1 \! r amr·:~·. 
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SIRDC"s Biotechnology Institult: will ''ork with .'.'iBf to t:n<.:ourage 
establishment of a Biotechnology :\etwork of Zimbabwe. to link up 
users of biotech in the country and to set up priorities. The 
network offices can be located at the centre. SIRDC advocate~ 
professional societies. and there is a possibility of a journal on 
biotechnology to evolve. Collaboration with APBt\et. IPBNet and 
African Academy of Sciences is recognized. 

On the issue of biosafety. there is need to identify a committee to 
streamline the current proposal. SIRDC is not too keen to push the 
legal aspects, but realized the need for scientific guidelines. 
Zimbabwe will be a signatory to cofl\-entions which will promote 
biotech deYelopment in the country. Organisations like UNIDO ne:!d 
to be considered critically. 

5. AGRICULTURAL AND TECHNICAL EXTENSION SERVICES (AGRITEll 

The Departm~nt of Agricultural and Extension (AGRITEX) in Zimbabwe's 
~inistry of Lands, Agriculture and Rural Resettlement (MLARR> is the 
vehicle for extension of research to all the farmers. and is 
particularly important for extension to the small scale farming (SSF) 
community. In addition to extension, AGRITEX is well placed to 
provide a feedback service on •he constraints limiting agricultural 
production in the rural areas. 

AGRITEX has three divisions: Field Division. Agricultural 
Engineering Division and Technical Division, each headed by an 
Assistant Director responsible to the AGRITEX Director. The Field 
Division is the one with the primary responsibility for extension of 
research results to the farmers. 

The efficacy of service organizations like DR & SS, AGRITEX, UZ Seed 
House etc. and the interaction between these critical to the 
alleviations of constraints limiting production in the rural areas. 
AGRITEX is faced with understaffing in terms of manpower needed to 
effectively translate technology to the SSF's. The current extension 
worker to SSF ratio is 1:400-600; yet the ideal ratio should be about 
1:50. The Field Branch, responsible for the provision of technical, 
professional. and managerial extension service ~o all farmers, had 
got 45 (from a possible 49 posts) District Agricultural Extension 
Officers (DAEOs), 2~ with BSc and 25 with MSc degrees. A total of 
55 DAEOs are required. and 12 more need to be trained to "1Sc level 
by 1995. The saml! branch has 188 (from a pllssiblc l'i6 posts) 
Agricultural Extension Officers (AEOs). 65 of which have ~Sc clcgrc<.:s . 
.-\toted llf 2!5 arc required. and 6!' more need tn be trai11ccl to '.\fSc 
1 e v e I . T ht: :H· Z c a n p I a y a c: r u d a I r o I e i n o r g a n i z i n .I! a s L'lrn I a r s h i p 
fund for AGR!TEX tn improve the extension scrvicL' in the country . 

. \(il<ITE\ h,1s: :nka.!!cs with l>K A· SS. District Dc,·c!op;ucnt <"nmit i•.:s from 
,·i;la~<.:. \L:!:. f>i:.trict Pro,·incc. ;is well ils witL th<.: pri•;;it·-· ··.1.:~·tor. 
It ;i!·,n nr;:.!"isc.., W\Hk-.;hop ilrl•! field da~·s whL'!'<:: rr.:lc•\:.nt pilrtit:'; arc 
in\·jtcd. f:::L'f'ill'lion with tilt' (!nivcrsity IS ,!!O!l(!, il!lcf Sf.."\•.:!«11 .Joint 
j' !" l 1 . : L' :· ~ ' · ; I '. •. ~I fl d f..' ('\\ . I ~. 
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On a regionai !e\"t:~l. .-\GRITEX interacts with the E<trly \1~nn1n.£ ~·:::1 . 
. '\rmy worm and locust control. Foot and ~louth t1..rnti·-~i :11w "l..".:d 
distribution. 

6.1. Tobacco Research Board (TRB) 

Constituted as a statutory body in 1950. the function of the TRB arc 
to control and direct tobacco research in Zimbabwe. Its work 
encompasses investigations of all aspects of flue-cured barely and 
oriented tobacco production. In the past. investigations on cigar 
tobacco and X rustica have also been done. It conducts research in 
breeding, agronomy. physiology. pathology, neniatology. soi Is and 
chemistry. LSC farmers who provide considerable fundin~ for the TRB 
are the main target group although RPFs are also catered for through 
research in burley and oriented tobacco, and studies on appropriate 
curing systems. The very high cost and strict manage~ent 
requirements of tobacco trails are major obstacles :o on-farm 
studies. 

Although the breeding programme is based mainly on com·entionai 
techniques, tissue culture has been used to overcome ~ome 
interspecific incompatibility barriers and, more importantly. in the 
development of the doubled haploid cultivar Kutasanga 110. Of 
recent, cytosplasmic male-sterility has assumed increasing importance 
in hybrid production. 

The TRB is unique in that it has established a biotechnolon· 
department which is tasked with developing a variety of new and novel 
techniques for the genetic improvement of tobacco and transformation 
of local materials. This department was formed in 1991 and will be 
officially opened in Apri 1. Extensive instructure de\·e lop;nent 
costing over 2$2.6 million is nearing completion and approximately 
ZSl.3 million will be spent on equipment. Greenhouses facilities for 
controlled testing of transgenic plants are budgeted at ZS200 000 and 
awaiting final approval. When complete, the department ~ill be ~ery 
well equipped and staffed to undertake a wide range of biotechnology 
projects. 

The biotechnology department collaborates closely with academic 
institutions in South Africa. Monsanto, the University of '.\orth 
Carolina and BFZ. There are excel lent prospects for further nat iona I 
co I I ab or a t i on prov i de d i n t e re s t e d pa r t i e s ad he r e t o cc r u: i n 
conditions. 
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Rcst.-arch 1Hl1j~cts currently I istt:·d for the <lt:P<trtm..:nt :n·:::udl.' s:~d!·..:s 
on: 

1. The response of plant regeneration from leaf discs to cytokinin 
concentration. 

2. The effect of kanamycin concentration on caulogcnesi~ and 
callogenesis 

3. Establish of protocols for routine transformation of local 
cu l t i ,-a rs . 

4. Transfer of a Bt toxin gene for insect resistance from E coli 
to a plant vector 

5. Development of male-sterile lines by asymmetic protopla~t­
cytoplast fusion 

6. In vitro nodal propagatio~ of planting material. 

The departm.::-it does not intend to engage in high-lend molecular 
biology such as gene isolation and identification. Rather. it 
proposes to acquire useful genes, prepare vector systems if 
necessary. and transform local material. 

6. 1 . 1 CONSTRAINTS 

At present the department is well fundeQ and not experiencing any 
meaningful constraints. However. staffing is still in progress. The 
need for highly competent technical personnel is of some concern. 

6. 1. 2 yENETIC RESOURCES 

The TRB is well endowed with genetic resources which include imported 
material. mainly from the CS, and a very number of lines derived from 
its breeding programme. A collection of wild species and local 
landraces is also maintained. 

The Biotechnology Department has access to the latest cultivars and 
any promising varieties and hybrids. It has also acquired the 
tabtoxin self-protection (Uri gene cloned from Pscudomonas syrinpe 
pv. tabaci and a Rt gene. Various constructs arc available or will 
be developed in the department. 

6. I . :; MANPOWER AND CAPAf, I TY TO SERVE OT.HER INST J T!JT.I.ONS 

Th c d c pa r t m c:· :; t c <Hh i s t .., n f n r Cc I <.' ( If ca cl l . D :- I\ a s s i an o f f . \f : · ':ii t i h : r ! 

(on Ph.D ~.t·..:,~y lea,·\..' at Wye Col lc~e) and a wcl 1-trainl.'d tl.'ch11il:i:1n. 
Fu r t h c: r s : ;-, :· f i n ,!? i .., 1.· 11" i ~' a p 1.· cl w i t h Z i i:: I> a tHH· an s t u rl 1.· n t ·; . , '· '.°' ·. '. :.1 • l! 
~\frica un:,·1.·:-..,it it"· !•('in<:: the n:.-dn t:11.!:' ... "! due:.· t1' 1:1•.: ~(1".:: '· · ~·, !::·! 
rl' lat i 1·c.· I:. ·. :·-~· '"·,11 i;1tii ii l> 
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Th •. TRB I'- -.1!i!in~ i\' hn'l "-·~:pt:rit:nccd incai sci-..·nti·~ts :nits 
!iic..,tcchnc!l',.!:-- i'i:['<trlm•_-nt t~' 1rork nn p:·ojects which :t!·\: Cll!ls!stent 
"·ith its li:-ic of \HHk and aL·ti\·itit.--.. However. adequatt: compensation 
would have lo he paid for this sen·ice. With appropriate 
authorization. scientists from the department may be abic to assist 
other institutions by pro\·iding ad,·ice on scientific matters and 
setting up of biotechnology facilities. Mr Matibiri is presently 
completing his PhD in Dr Sinclair ~antell's laboratory at Wye College 
and should. after his return. be in a position to give useful advice 
on tissue culture facilities and techniques. 

6. 1. 4 JNVENTORY 

:\ complete inventory of the laboratory could not be carried out as 
it is stili in the proce~s of <.!cquiring most of its equipment. At 
present it has excellent tissue culture facilities. When complete. 
it ~ill ha\'e PCR and various other facilities for D~A ~ork. 

6. I . 5 

The departrr.ent still requires an isolation greenhouse for initiai 
testing of transgenic plants but should acquire one soon. the most 
pressing requirement is for highly competent technical staff. 
Funding is still adequate. 

6. 1. 6 

Another TRB biotechnology project that could be relevant to RPFs 
centres around its work on Trichoderma harzianum (strain T77). 
Investigations have shown that certain Trichoderma strains can 
control Rhizoctonia which is responsible for damping off in several 
crops. In addition, it has been found to have a growth stimulating 
effect on tobacco seedlings. This technology has been patented and 
is now under commercial development by a local a~ro-chemical company. 
Apparently :here is considerable demand for this myco-fungicide from 
some tobacco farmers and horticultural concerns. It would appear to 
have potential for use in seedbeds and intensive high-value crops. 
As regards RPFs. there may be some prospects for its use by those 
farmers engaged in high-value intensive cropping or nurseries. 
However. as in the: case of legume inoculants. the development of an 
appropriat-;: carrier system will be c·ritical to success . 

. b regard:-. .ultural ai:ccptability. cnYironmcntal-fricndliness <1!1d 
"'u·,tairHl>11:ty. th~r~: arc: t'n!y tW1l tPi.>at:co prnicc:ts that are wort'.! 
ntL·ntioni11.~. With rt.•!!;1rcl tn th•: fq projL'L"l whid1 is ·.till in it ... 
i n f a n c .\· • l :; ~ ·., i l u a l i o 11 i s i d .. : I .\· \ :: r ~- ·, i 111 i I a r t n l h ii t f o r L' o t t on :1 <-

cl i :·.cuss•: d ;·: ·:\ inu·, t.:· in t!1c· :,1.:c:t ior'. 1ll\ the: ('ol llHI i-'.•:·.·~·:1r•.:h fn<;t i ~IJ~~­
T h ~.: :-; c c 1 rn d : · :· P .i 1.: c t 011 t : ; 1 11 .... :: L' n i ~ i e s i ~ t a n c c: l o \1 i I d f i r c a n d .:in .I! u I ,: :· 
!·:.sf :->pnt • 11nlik,·I:• to !"il!'it' ;1:1y ~.i;.'nifiL";1n1. !'"'.:l.'" i:i ~:.:r:n~ .. ( 
~: u i '· u r .s I "\.· ; · ·: fl r ii lo i : i I. :• 111 ·.: .. _. r 1 ·. i :·CH\ 1nr: r? l , 1 I ! r i t' 11 d i : r: .... ~ ' . 
~1'.·,1.iin;il·i ·'·'· !\! iiur.1liil :~: •\ 1 ·.!11.- 1•:.i•.t.1!\L"\.' .n:11.· '••: .. 1._ ... !·,: 1 i .• : 
:~~1.1 1.: .t'·. i~ ·~·t,_·n ; . .,. L"\·1_·r? !~: i:i·: tfl•.r.:·"' ''?-:~·rt.· c·n~~\t"~~~ :~'r?d~ ho·~~-:,la~' 

r •. ' : ·. t : r! ·. ·• 1::q·:n:1. .. :!. '· ·t1 ;·: ·;·.-~ ·:r1..· lli:·iil~· .;;1i!~.·-·f~· l·' h,:·.~· 

r. t~'-' ·,q• .. { ·: j r1;;:·: ~- ;':·di~~~ ~·-'fl nf ll"rh l!..'t~"' ~'.\' j:ftf·.,. 
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A(iR_I ~lJl.TUH~I. DEVELOPMENT Al!TllOI< lTY (ADA) 

The Agricultural IJc\·clt)l'fllCnt .-\uthnrity i.; cntru:-.tetl 1•.iti! 1..:a:·y1:!:.: -.·u~ 

state farming operations anti assi~tin}! RPFs in thL" til."\·1.·!npm~r:t <.i.nd 
management of agricultural projects. As such. it d0cs nut ~:\~ ~ny 

biotechnology c:\pacity of i:apabilitic:-; but could as:-.ist !!; c:1c 
diffusion and management of biotechnolo!!Y application" for f.\PFs. 
Through its ~ork on project establishment and manag~mcnt and act:~e 
participation in the pro\·ision of planting material ftH crop-; :-.uch 
as coffee. tea. bananas, paprika and tomatoes. it could as~i~t in 
biotechnology transfer to RPFs. 

S . I SEED CO-OP 

Seed Co-op research division is bas~d at Rattray Arncld Statio~ with 
a few expe~imental plots also located at the company·~ nc~ prc~i~e~ 
at Stapleforo. just outside Harare. The company is the icadin~ ~~~d 

supplier in the country. Its effort arc targeted m,ainly to the l.Sc 
subsector although its maize breedin~ progr~mmc~ is nddre~sing 

constraints such as streak ~hich arc relevant in the CA~. 

The research programmes includes the breeding of impnn·~d maize. 
wheat and soyabean cultivars an hybrids. Present gcrmplasm holdings 
are 1000, 800 and 1000 for maize. wheat and soyabean~. rcspcctiveiy. 
The breeding programme is based on essentially the :-.amc ohjcct!H'S 
as the national programme and there is considerable exchange of 
germplasm between the two institutions. 

Perhaps the most notable achievement of Seed co-op"s hreedin' 
programme is the imminent release of maize hybrids with resistance 
to the streak virus. The host plant derived resistance emanate~ from 
three sources which. in combination, impart very effective re~istancc 
against the virus. 

Seed Co-op does not ha,·e the faci I itic~ nor pcr:-.lin:1cl fqr 1::.,,1.::;:·._-h 
and applications in biotechnology and hence would ha\c to rc,-,ch 
technical agreements in order to undertake any bintechnolo1-!icai ~ork. 
It has. oYer the last three seasons. experienced consirl~rahlc.: 

difficulty with water supply such that its research propramme has to 
be curtailed. 
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SlJtjAR t-:XPER I ~ENTAI. STAT l()N 

-!ht:/ ..... \.. i:.:\.f'Clilnt:nt ~! .... tlitJn \\'(lS CSlabJi~hcd In 1960 lU in\··-·~t!_.!itlt" 

prt~Plcms as:-.l•ci<ttcd \\ith thc production of sugarcane under irrigittion 
in the sc.n1th-ea'.'-tern low\·eld of Zimbabwe. It is indt:pendently 
finan~~d by the sugar industry and possess well equipped chemi~try. 
patholo~y and ph.\~·ioio~y laboratories. 

su~arcane improvement ~ork is restricted to the testing of varieties 
ohtaincd from other countries. Starting in 1976, a collaborati\·e 
~rccrli~~ a~recmenL ~as reached with the South African Sugar 
.\sso~1ation Experiment Station in Natal \\"hereby the ba:::.il: bree~iin~ 

is done there and more advanced progenies and material sent here for 
t~~ting. The material is routinely tested for reaction to smut and 
!t:af scald. the fc.)fmcr of which is the most important disease in the 
countr:.·. 

Th~ fxperimcnt Station docs not have any facilities nor the 
inciir.iltion to undertake biotechnology work on sugarcane. Gi\·t·r. the 
·;1r.:-:t :~f thL' fundamental breeding work is done in South .<\frica. i~ 1-; 

id:.ciy tha~ any !iiotel."hnological applications would emanate from 
th::r(· with Zimhahwc continuing to be a test location for new 
gcrmpla~m and varieties. 

I 0 . MHU~UJJURAJ,.__R._ESEARCH TRUST (ART) 

Th c t r u s t was c s t ab I i shed i n 1 9 8 I pr i ma r i 1 y to s e r v e t he i n t e res t s 
of the LSC farming sector. It consists of a self-supporting 
commercial section which produces an assortment of crops and 
livestock and a research section which is heavily subsidized by LSC 
farmers. It is located in KR Ha near Harare but has the ability and 
resources to carry out widespread trials. including some in the CAs. 

Research undertaken at ART is largely by contract although it does 
undertake some research on wheat as a service to DR & SS. contract 
r1: .... e.1!"ch in~:lucles mainly \"ariety evaluation and agronomic studies fo:­
crops s~ch as maize, passion fruit, barley, wheat mango tout. etc. 
It 1" important to note that starting in 1990/91, ART initiate C..\ 
~aizc Hyhrid trials in Chiweshe. Doti to and Musana all located in XR 
II and demonstrated and CA yields can be dramatically improved by 
applying a~ronomic practices and management. 

In !'FJ: <.:arried out first trial on Bambara nut varieties clue to 
incre:1--.in_;: inlcrL''•t in the crop mainly for export to nci_!!hhourin;: 
cou r: t : i ._. - . 

.. . i·.·: :: !··. !·iotv.:h11nl' ;:y. th'° .\~l neither has th..: f"aL·i ! it i:.: :.•.': 
;·vr· ,.:·1:: :·.' u11dt·:·t.ik•: .111y r•.::-;carch in lhi·, <11ca· •. llo\\(.'\1.•r. it 1..CL: ·· 
.11•·.· :··,-.,· r1:!i1.i1·.1lc :?: aulllllri1cd ficlc! {1.·-;till.!: 1lf tr.in-.. ::~·~ 

1 ' • · · ·- t • \ ·-· r . . ! ~ t'., .., .~ 1 ,. t' n i t •, c :qi t: r i c n c· •: :111 c! 1.· ;q' :i h i I i t ~· 
l j : r ~ ' I ; . ! t I I ' ·• •.·' l' f" .I i '• . I l' :· •. 
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l i • TI SSiTL'l.T AND h~:c:i..>~I' i El.DS ~lil<SEP.Y 

Tri:-.::-.ul:u!: 1~ ;~ri\·;1t..:!y-._,;•.r:t.:·i f'~ilrtl 1:ii<:roprupa~;·tlil1f? unit 
t?-.t:tb! ish:::d tn pr,.du~:L" hi~h-_\ it: id in_!.' .rnd ostensibly dise<t-.c-frt.·e 
foundaticn stock fo: lhL" hortil:Uilu~a! industry. Its main clients 
.trc lSC farmer:-; produ:..:i!1~ mushrOl)rf!S :tnd ,·ariuu.s horticultural :::rops. 
Recently :hough. the laboratory r~ce1vcd a request from a CA farmer 
with an intere~t in cut flo~er (~lstomcria and carnations) 
production. The l:umpany i~ managed by Ms J Tiffin who has 
considerable experience in tissue culture after training at Michigan 
State Uni,·ersity and fort Col I ins. <:'olorado. Two in-house lab 
assistant~ provide technical support. 

The following plants have been. or are presently propagated 
commercial!y: bananas. strawberries, carnations. chrysanthemums. 
coffee. rasbery. potatoes. hops. a .... paragus. orchids (germination from 
seed). leather leaf fern. <1.stcrs and Johannesburg Gold. Experimental 
pro j e c t s w h i ch ha H~ be c n u n de rt a kc n o 1· a rt: i n pro~ res s i n c I u de 
propagation work on grnpc~. Alstrocmneria. Jatropha curcas. 
cucumber. bluchcrry :!nd ornamt:ntal~. 

Although a major objective of the lab is disease elimination by 
meristcm culture. sometimes including thcrmotherapy, it cannot 
guarantee disease elimination to the una\·ailability to testing 
facilitie5. It is envisaged that the new facility being set up at 
the Horticultural Research Centre in Yarondera or the University of 
Zimbabwe may soon be able to undertake ELISA testing of material to 
ensure that it is disease free. 

11.J CONSTRAINTS 

The major constraints are; 

lack of a suitably qualified pcr~on of the calibre and training 
of Ms Tifffin to assist and co-manage the tissue culture 
I abora tory, part i cu I a r I y du r in.!.! hc r absence 

A greenhouse for use in the post-hardening phase of seedlings 

An inscct-pro<~f greenhouse for housing ostensibly virus-free mother plants 

.-\n in~ect-proof ,S?reenhouse ostcnhi ly \'iru~-frce mother plants 

E L 1 S :\ f H: i I i t i c :-. a n d ;1 d c y u a t t' ! :• t r a i n <: cl a n d c x pc r i c n c c d t o ll!ldcrtak:: inclc:xin~ 

.-\ ,!!c.·nt.·!:f up,!!r;idi:1.!! of tht.· .'2:•-.1\·tti room f;i1..ilitic.·o., !S ;!'.·.:) 

rc4u i !"!..•;: to l)\'cr·.n:11l' prP!>lc.·111·, 1•. · r :! !Iii'. v ilf'.d 11r l!c1 infc."··lill i1•r,···. 
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: I.~ MA~POWl-:K AND CAl'ACITY TO SERVE OJ'llER INSTITUTIONS 

·1h·.· i.!-.-·..:·: cu!tur1.· !,t!ioratory 111;1na~ed by ~Is j Tiffin who recei·;ecl 
~r<tinin~ 1n the cs .. -\ssi::-tance I'- pnn·idcd i>~ two o 1.1.'\"1.'l 
~rcnluatc" \\ho ha\·1.' i>c,:n traint.•d 1n the laborat:·!·y. :\lt!wi.;_!!h 
l! !'1 d l" rs tit f r L' d - t Ii I.' i '\ho rat\) r y I " w j I I i n ~ t 0 c ll 11 :-, i d l' I ~ Ll n t :·a 1.· t :: d 
prtljt:cls. Thee•_ .in: ~tlso pl"l~"P'-:;.:t-.. f",.:i:· lrainin;! l1f ti::;sue culture 
tt:drnicians fr''"' oth1:r institutions. The TRB has in tht: past sent 
a few of its junior staff for orientation and trainin~ here. 

I 1.3 _INVENTORY 

The laboratory was established with equipment obtained from Deita 
Ope rat ions after the demise of its hop propagation ope rat ion. As 
such. it is well equipped to undertake tissue culture work and some 
thermotherapy treatment of cultures meristem. It is equipped with 
four laminar flow cabinets. 2 autoclaves. a ''hot box" for 
thermotherapy treatment. balances and has sufficient illuminated 
growth room space for 200 000 plant lets. It has a very good stock 
of chemicals and is able to source more from a local company. 

11. 4 

The following are required: 

Funding for refurbishment of the growth room facilities 
Highly qualified assistant 
Post-hardening phase greenhouse and insect-proof screenhouse 
Easy access to ELISA facilities for virus indexing 

12 PIONEER HYBRID INTERNATIONAL 

This US-based seed company has been active in Zimbabwe for some time 
now primarily with interests in hybrid maize. However, company 
officials declined to complete a questionnaire on their activities. 

Car~ill is a US-based agribusiness company which has only recently 
(1991) established itself here. Its interest are in mainly hybrid 
maize. as well as sunflower and sorghum. Al present it is in the 
process of establishing itself here with the acquisition of land for 
a centre and more widespread breeding and testing. 

Its objectives with regard to maize are yield level and stability. 
rt:~~ i ~ tan c: I.' to f o I i a r d i seas cs such as ma i /. e st r ca k and 
Ht.·lrninth1~·:mrlium. stanclahility, rc'.'>i'.'>tancc to cob rli~cascs and c<:r 
plau:m1.·r1~. and adaptation to marginal en\·ironn11.:nts char;11:tcri:-cd '>~­
m~'i..;ti.?rc :~:ficit and 111ana~cmcnt lirHitations. 
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die ctH:q1 any maintain-.. that then .. · may be snmc pros1'CCl::> fnr it to 111 

hint1:drnnlt1~y transfer gi\t!n that it does have fairiy ....-xtcnsin.· 
afliliatit'ns with l:s and European St!cd comp;.rnies anl! rt!search 
laborattHic:; .. Howen.·r. such transfer ''ia its produ~t:s wo!.lld rt!4uirc 
proprietary protection and he in the busine~•s intert·st of lht.> 
l:ompan .. \•. 

The company"s crop improvement exercise in Zimbabwe !S presently 
based on conventional breeding techniques and hence it cannot as yet 
participate in the biotechnological research and applications. 

Pan~ar is a South Africa-based plant breeding and seed company which 
has been operational in Zimbabwe since 1982. Its interests include 
white and yellow maize. hybrid sunflower. hybrid red and white 
sorghum. soyabeans. drybeans, forage sorghum, triticale. fora~c 
millet. lucerne. wheat. groundnuts and barley. Its major thrust in 
Zimbabwe is on hybrid maize although some inroadb into white sorghum 
primarily for CA consumption. All its breeding work is undertaken 
111 South .-\frica; only widespread testing of ad\·anced material is 
carried out in Zimbabwe. The company presently commands about 20'~ 
of the hybrid maize market. 

As regards biotechnology, the company has recently est ab I ished a 
biotechnology laboratory in South Africa to bolster its conventional 
breeding programme. Details of the activities of the laboratory are 
scanty at present. However. it is interesting to note that ont. of 
the main objectives of the biotechnology laboratory wi I I be the 
fingerprinting of Pannar material for proprietary protection. 

I 5 AF..R...l CA UN IVERS I TY 

Prof. ~uphuru. Dean of the Faculty of Agriculture at Africa 
l"niversit~·. Mutare. t!nvisages that in the short term. his faculty 
will be involved with biotechnology only in as far as it fits in with 
tissue culture work of horticulture. Liaison with Dr Robertson·s Jab 
and HRC in this respect is imperative. 

Currently there are no facilities for any biotechnology 
It is intended that biotechnology related courses 
incorporated into the academic curriculum. 

research. 
wi 11 be 
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lb.I Environmental and Development Activities (ENDA) 

The non-governmental organisation E~D.~ is engaged in a number of 
activities rele\·ant to RPFs and is also tasked with huusin~ the 
National Biotechnology Forum (SBF) Secreteriat. Its objectives are: 

I. To conserve and encourage use of locally adapted indigenous 
germplasm, particularly that of sn1all grains in drought-prone 
areas. 

2. To document indigenous knowledge of farmers 

3. To undertake on-farm germplasm characterization and evaluation 

~- To undertake basic small grain improvement by mass selection in 
collected populations 

5. To produce and supply seed of open-pollinated \·arietic.:~. !n 
this regard, it is important to note that it is now producing 
some small grain seed for Seed Co-op. 

ENDA has spearheaded small grain and maize germplasm collection in 
the CAs and presently holds about 195 samples. Some of these have 
been made ava i I able to the CBI. One of its concerns as regards 
sorghum and millet bn~eding is that "local checks" have not been 
included in on-farm trials. Hence, it is argued that there is need 
to ensure that improved varieties developed on-station are compared 
with niche-specific adapted varieties which have been selected and 
retained by RPFs. 

ENDA owns a 17 acre smallholding near Harare and is considering the 
establishment of a tissue culture facility to primarily service the 
needs of RPFs. It is envisaged that such a facility could produce 
disease-free planting material for RPFs and also provide a service 
to other farmers. Non-RPFs would be expected to ray for all services 
and thereby generate income for the facility. 

16.2 ZIMBABWE FARMERS UNION (ZFU) 

The Zimbabwe 1-·armers' Union CZFU) was formed specifically to 101..'k 
after the needs of tht! resource poor farmers. Out of I mi 11 i•.ln 
people iiffiliated with ZFU only 52 000 are resettled. 12 000 sma:: 
sl.'.alc !in former:\!':\), and the rest arc communal arc:t far!11crs. 
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lo ZH_-. th~ir fanncr:-. art: faced with lh:..: fuifl~·.•·in;.! 

TransplHl i.1\·ai l;thi Ii ty and ~llSlS 
Power supply : ~o electricity 
Poor financial resources loans aYailability and 
accessibility and viability 
Unfavourable pricing policies for the more "suitable cr,,p:,;" 
Low rainfall. Unreliable. 65-703 of farmers are in NR !II. 
IV and V 
Lack of good drinking water 

ZFC is very instrumental in influencing government to act in fa\·our 
of resource poor farmers. thereby solving the imbalance previously 
prevailing. The organisation needs money to train and employ experts 
in fields like irrigation and livestock management. In addition it 
needs people who can adequately represent the farmer. It is faced 
with a problem of high staff turnover. Salary packages need to b~ 
reviewed to increase staff retention. 

ib.J 

The BFZ was established in 1992 with its main objecti\·e being to 
stimulate. organise and coordinate biotechnology activities which are 
relevant to RPFs in Zimbabwe. In this regard, it is intended to 
serve as a forum for interaction between scientists. farmers. policy 
makers, rural development organisations. NGOs and extension workers. 
Its Secretariat, whose function is to f3cilitate coordination of 
biotechnology activities and disseminate information to rele,·ant 
parties, is to be housed by E~DA. 

The consultancy is of the opinion that the BFZ co-ordinator should 
immediately undertake the following tasks: 

I. Detailed document at ion of biotech:-!ology research output in 
Zimbabwe. In this regard, all thesis and scientific 
publications relevant to biotechnology should be documented. 
In addition, an attempt should be made to document the work 
being undertaken by externally-based Zimbabwean students working 
in biotechnology. This exercise wi 11 provide more useful and 
sound information on the capability of Zimbabweans to undertake 
biotechnology projects. 

2. Contact organisations and institutions that are in a position 
to provide information for a national database in biotcchnolo~y 
with the objective of pro\·iding up-to-date information to 
intercstccl parties. t:sc nf <:iJ-IW:'tf faci Ii ties at the TRU and !.-Z 
-;houlcl he nrnsiderecl. In adciition, the Hiotechno:~·::y 
Information Ct:nlre in the 1·s and similar organisations shl·~::d 
be <:ontiic.:tecl to dct<:rmint: if they c.:an assist in t!Ji., opl·ra!i.'fl 
and provide detailed inform;1tion on th\.· status and <-tVailahi :t~· 
of hiotcchnolnµy l·xpcrti~•\.' :!nd products from tht· \'c.'thcr!;111-:-.. 
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i-:-om intt·n·1cws ''it!? -:;~:icraist:':> in ..tif!'t:rcnt lab~ a:id in:-\titution$. 
r!:e folh'\\\ing <1rc;ts ~·1111.:rgcc! as pos-:;1blc art>as of c1.~!!ak)r<ttion with 
the Bf Z: 

Establishing !inkages (networkin~): 
There is a genera! consensus that a biotechnolo2v network needs 
to be established in Zimbabwe. The BFZ will not necessarily be 
the network. but should be part of it and has the potential to 
act as the major co-ordinator to effect its establishment. It 
will I ink up pol icy makers. researchers and scicnt ists, farmer 
organisations. NGOs. extension workers and the farmers. 

Linkages with the African Plant Biotechnology Network (APBNet), 
African Academy of Sciences, the International Plant 
Biotechnolo~y Network (lPBNet), the Agricultural Biotechnology 
For Sustainable Product i\•i ty (ABSP) project. C'N!DO. I S . .\AA. fGIS 
and other biotechno!ogy networks should be strengthened. 

organising seminars for scientific interaction. as well as 
financial assistance for b~otechnology training workshops. 

Fusing commercial. go\·ernment and academic institutions in 
research efforts. The BFZ can be \"cry instrumental in 
negotiating with the government to facilitate easy access to 
consumables, like chemicals and enzymes required in 
biotechnology work,with minimal customs hustles. preferably 
through OG IL. 

Financial sourcing for buildings, equipment, and training. 

The aspect of training should include highly specialized training at 
phD and post Doctoral level in the fields of tissue culture and 
genetic engineering, as well as training at the Technical 
level.Training of extension staff is also important. 
Assista~ce is also required in updating a biotechnology database. 

Streamlining of regulatory protocols invol~ing biosafety issues and 
intellectual property rights. 

further,because Zimbabwe is a smal I country. it is important to 
appreciate that the ramifications of Llotechno!ogy applications could 
be widespread and thereby possibly affect th~ situation in non-target 
crops. In this regard. the consultancy is adamant that the BFZ should 
be instrumental informing open and informed discussions on al I 
proposed projects. Thereafter. more critical appraisal of projects 
can be carried out by the nation~! BSB. 

! - f~TERNATIQNAI. ORGA~ISAJ'l_ON)i 

T h:: i ri t c r n Ft l i o r1<tl n r >J a 11 i .., a l i on ~ o f r 1.: I c: \- 1 rH..: t" t o l h 1: d L' 1. •.: I ~ i p :n;: n I : 1 n d 
appiic:ation of hiott:r.:11110!0.l!r for f.'i'I:-; c1rl: thv =·r;!.\f!-funrit::i 
i n : 1.: :- n a t i <' n a ! a g r i cu I t :.i r '1 I r r.: s (! ii r d1 l l' 11 t r ,_.,. · I ;\ i<' ·.., l r. • ! '! ~.1 Y r . l -· :.: I :-: . \ ! . 
··l.:.T. 1·111 and ll'l.\. l~l add!lion. hiotl'L·h110 1 • '.!~· lri1n-,J•_·r i:~i!1ali~L'.-., 

..,u1;t~ 1.., r':\\1i" '. .'.. .111d ! ;..;.\.\.\ ma~· lnnt: som~· rL· l c·. 'lrlCL'. 
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.'inhah\\:.: !!cr.L·r:.ii> lt:1-.; \·i.:r.\· ;:1h1d :·t:f:1tit>11.-. ~,·it~l tl:L '.·.~:•:,_ t\• . .> ,,i 
v.hich i.e. 11-R!S:'.: .\··~11 1'Dl~r!Y! L.:\t: f,\::_;1! ,_,_f·-.,:·;L·d :-._.-.. •. : 1rd1 

prl)~r:tmm::-.;. !H:1.::1u:"..: -=~·1mpl:1-;111 and '>L-iL·r:l i fi\.· 1:1! .l;·m::t i,111 1-. !·:·:..·cl~ 
a\'ailabi,: from thL' l:\1:1·::,.. their :1ctiL1t1..·:, in ~licn..:-.!ir••\!.·.!\ -.,11,1,_;,; h1..· 

\·l:ry cl1iscly moni l11rL·1i. :\i thou_:.!h Ott):-·.t l!intc-.:hr:nin.~_·· ::;::.1\·.1, !t1:h and 
appiic:atitHls tend t,1 L'm:u1;1lc f1·,1m thL· jl! i;·at:.: ':L"L'..-:· cir pri,:t!t• 
:-. e c t o r - f u n <I e d J>r , 1 j L' .:. ' " i n ti 1..· \ t!l 11 pc.: : ; L' ll u n t : i L' '• • t it ,_. ; : r , ' :... p ~ ._. t -, o f 
acquiring "nca;·-tcrm" biL1tech11olo,!!ic:--; and rc:•lcnu1t inf11rmar j,,n :·rom 
IARCs must be constantly examined. 

The SADCC/ICRISAT sor~hum and Mi I let ImprO\·emcnt i 1 r 1.1jcct (S'-IIP) 
located at Matopo~ near Bulawayo. conducts research on sor~hum and 
pearl millet. in addition to a highly successful extensi\e hi;!her 
degree training programme of the relevant scientists. in the ~ .. \DCC 
region. The team comprises of the Executin: Dirl·ctor-. Sor£hum 
Breeder. Entomologist. Pathl')logist, Agronomist. f·ood TechnL1logist, 
Training Officer and two field Development Officers. The con~traints 
they are working on are co\·ercd in the corp Sf)ecific section for 
sorghum and pearl millet. 

Molecular biology \l'ork on sorghum and pearl mi I let rs being carried 
out at ICRISAT Center in Hyderabad. India. An Biotechnology 
Laboratory has been built. SADCC/ICRISAT SMIP is willing to 
collaborate with KARS as a bridge for any en\'isaged hiotcchnoiogy 
work in sorghum and pearl mi I let through ICRISAT Ce11trc. SMIP is in 
a position to work with transgenic germplasm in backc.:!·uss pro~rams 
and field testing. 

CIMMYT has a collaborative project with UZ on maize research. loca:ed 
at the University Farm. They arc developing several maize t.ybrids 
with resistance to some common insects and diseasr:. diagnostic 
techniques for screening germpJasm. There is increasin~ interest in 
focusing on the coat protein gene of the ~treak virus. A project is 
being de,·eloped jointly with PPRI and UZ in terms of possible 
manipulation of the gene and transformation of maize lines of impart 
streak resistance. 

IITA no lon~er has a b3se in Zimbabwe, but collabo1ativc projects are 
still underway. It collaborates with CIM~YT and VZ on development 
of streak resistance. 

CIAT collaborates with CD! in t:owp1.:a breeding and !?crrnplasm t.:Xt:han . .:e. 
These organizations may facilitate acquisition of transg1.:nic iines 
of interest from their centres. 

As regards the acti\·ities of CAMBIA. ISA:\ and olher ::;imil:H 
initiatives which are already known to most institutions and 
organisations engaged or intereF.ted in biotechnology. thl' Cl)nsultcsr~.::y 
maintains thcst the channi:I of communic:Hio11 tJl·:wt:t:n l•.lC,!I 
institutiL,ns and the \'Bf should he utilis1.:d l1J: 

kcl'P . .JI JHtrti::s full~· irtforml'd nn ;111_\· tll'\l'f1Jn:::·.-:::- 1r1 li:·_··r 
i n i t : it l i \ l's 

c \!a I u 'll c.: l ht: :· L· I ~·\'a r1 cl' :i 11 d :·. u l l ;i h I ~· 11 f pr c> pn · •:ii ; · : ~· l· L ;\,' ; " 
t r a n ·• '. L' r p r o .i t: l' r. :, 

pnH·: .. ::: inlt:rL·:·.tt:d 1.1r p;iniL·i:•;1ti11.~· in .. t;tt:ti.·:!· .i '"·· 
with :-·1u11d il!Hl u;1-tP-c!a!L· i111p;i111.i i in!',,!·:::.:!:•·:· 1::: '" 
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I I Bf c"1S.'\I· ET? ISSUES I~ Z I MBl\BWE 

!-.:.::ti i: :·:~ • i··~· ':,~, !l1..·t_1: 1s ;u1 i:n;·ortant issut.: in :·::mt'afl\'·t.: the 
k,::--..::t:·_:: "··u1:;. · ,,; .' i:i'l><-tirnt" I Rr~zl i!": it ia! ly rc4U\;;'\t1..·:i :1 thrct..>-pt:1·sl1n 
:.t ... ~: !, :_·._ ~,, :!:·.,:: f;ios:1fcty •iuidt:!:nes for Zimh<•hwt: in l'J:J!. l"sing 
~lli·i~.<:n~ .. , :ind .'lr:1..1 f1..Hms of re~ulation from elsc\l.he e. a draft 
.. f·:·l1pl~ ... ,ii tor l:1..·:.:,·:i::1inant PX:\ Biosafety Guide I ines". by Dr s. Fcrcsu 
of L'Z \\,t:-. Pft! pa rt:d :rnd presented at a Bio t cchno 1 ogy Workshop in l'l9 l. 
At a subsequent ~orkshop on Bitechnology and Biosafety Guidelines in 
July 1492. the propl)scd guidelines were discussed and revised in 
consultation with several participants. The amended document has 
been ~repared and presumably constitutes the Working Guidelines for 
Zimbabwe. !"he essential aspects of the guidelines are the following: 

I. A national Biotechnology Safety Board (BSB) should be 
constituted under the auspices of the RCZ to review proposals 
and ensure that appropriate safeguards are adhered to. 

2. Institutional Biosafety Committees (IBCs} should be set up at 
each rele,·ant institution to oversee C· "!•': .• nee \';ith the 
Guidelines. 

It appears that the constitution of the national BSB has been delayed 
despite the 1hmission of at least one proposal for field testing of 
a transgenic plant. However. a Chairman has now been appointed and 
it is ! ikcly that appointments to the BSB wi 11 soon be <&nnounced. 
As regards IBCs. only the Tobacco Research Board has formed such d 

committee to oversee its rapid developments. 

To date only one informal proposal for the field testing of 
transgenic tobacco has been submitted to the RCZ for a~proval will 
shortly be evaluated in conjunction with a team of experts from the 
Nether iands. The evaluation of this proposal wi 11 provide an 
opportunity for Zimbabwean to receive some training in biosafety. 

It is important to note that the important issue of the need for 
guide I ines or legislated regulations was raised at the 1992 Wor~shop. 
Because guidelines constitute only a voluntary code of conduct which 
is not binding on any scientist engaged in ~iotechnological research, 
some worKshop participants felt that some form of legislation is 
requirec to ensure compliance and effective BSB oversight. However, 
the RCZ is still reluctant to pursue legislation for fear of 
insti_!.!<1tin!.! a bur:..:;1ucratic legislative bungle that could adversely 
affect the pr~~r~~s of biotechnology in Zimbabwe. 
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19. PRIORITY SETTING FOR RIOTECHNOJ.OGY SOLUTIONS TO CONSTRAINTS IN 
TlfE SMAl.1. SCALE FARMING SECTOI< 

Priority setting is a complt:x, demanding and daunting task which 
should he multidisciplinary, participatory. open. interactive, 
continuous and iterati,:e. in essence, it requires extensive and 
intensi\·e di5cussions among all relevant parties. As such. the 
consultancy is only able to make broad recommendations and raise a 
number of issues that should be considered in the priority setting 
workshop. An appraisal of possible methodologies for priority 
setting is initially undt:rtaken to serve as a basis for selection of 
an appropriate methodology. 

In addition 
experience. 
met hods for 
Checklists. 

to informal common senst: approaches based on 
intuition and cognisance of need~. the following formal 
priority setting require con~idcration. Congruence, 
Scnrin~. Domestic Resource Cost !DRC) ratios. 

Benefit/cost analysis. 
Simulation analysis. 

~athcmatical Programming, Systems and 

Congruence is based on allocation of resources to crops in the same 
proportion as their existing contribution to domestic product. 
Although it is generally a useful starting point for national 
priority setting. it is of limited value to priority setting for RPF 
biotechnology problem-solving. 

Check!isting is based on the listing of criteria, such as 
feasibility, cost, comparative advantage and impact, and their 
associated vital questions. As such, it has ~0dest data requirements 
and is ther~forc widely used as a starting point in priority setting. 
It is considered to be a very useful procedure for priority setting 
for RPF bioteLhnology problem-solving. 

Scoring is essentially a more sophisticated version of checklisting 
in that it entails numerical weighting. This method has been used 
as the basis of the Assessment Model previously applied to 
Biotechnology for RPFs in Zimbabwe (Bunders, 1991). It also has 
modest data requests. It is recommer!'led that it be further utilised 
in the priority setting exercise. 



i5\.'ncfit/'l'S' .'.11.!::.---i-... is perhaps the rnosl 
tn <!ppl.'· :nits stril·t :,L·nst:. Elements o'. 
he adopt<.·d i:-i ;1 BintechnL)lugy assessment 
estimation of snmi: costs and potential 
severe pror.> I ems. 
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1nfnr:i:a~:·,'t.' but difficult 
ti~is. :tpj'!c':1c.:h can possible 

n:· . .ldi..:: \~·Y·tl although the 
b1:ncfits is fraught with 

Domestic Resource Cost Ratios. ~athematicai Program~ing. and Systems 
and Simulation Analy~is are more sophisticated. require conside~able 
data and not suitable for biotechnology priority assessment. 

The consultancy is aware that BAMs have been applied to preliminary 
priority setting in Zimbabwe and that others are being de,~eloped 
elsewhere. Therefore, it is strongly recommended that these models 
be carefully examined in preparation for the priority setting 
exercise in Zimbabwe. 




