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Biotechnology represent s th e mos t recen t application s o f fundamenta l researc h 
in th e lif e sciences . It s product s an d potentia l product s d o no t usuall y com e 
from th e applie d field s o f research , suc h a s agricultur e an d medicine , bu t rathe r 
from basi c studie s i n reproductiv e physiology , immunology , molecula r biology , 
microbial genetics , an d plan t physiology . 

On th e basi s o f thes e origins , biotechnolog y ha s several , somewha t separate , 
areas o f produc t development . Fro m immunolog y ha s com e monoclonal-antibod y 
applications o f numerou s types , bot h diagnosti c an d therapeutic . Fro m 
molecular genetic s ha s com e gene-splicin g methodolog y wit h it s application s 
already yieldin g markete d product s suc h a s huma n insuli n an d promisin g othe r 
bacterial system s t o produc e importan t medicina l substances . An d fro m 
reproductive physiolog y ha s com e embry o implantatio n tha t ha s alread y allowe d 
rapid improvement s i n cattl e herds . 

I wan t t o focu s o n a  furthe r are a mor e directl y relate d t o renewabl e energ y 
technology: development s tha t com e fro m basi c studie s i n plan t physiology . 
Much ha s bee n writte n abou t sweepin g change s tha t wil l com e fro m 
bio technological researc h i n thi s field . Advance s suc h a s makin g non-leguminou s 
plants fi x thei r ow n nitroge n an d o f hybridisin g tw o ver y differen t plant s t o for m 
exotic, totall y new , highl y productiv e specie s ar e bein g give n muc h attention . 
However, mos t o f thes e advance s -  excitin g thoug h the y ma y b e -  ar e to o fa r of f 
and uncertai n t o hel p u s dea l wit h th e ver y critica l problem s t o b e face d i n th e 
next decad e o r two . Micropropagatio n i s likely t o yiel d development s i n th e nex t 
10 years an d i s technicall y availabl e t o exploi t i n large-scal e applications . 

The micropropagatio n o f plants , als o calle d plan t tissu e culture , i s wel l 
developed an d mor e advance s ar e comin g rapidly . I t i s no w possibl e t o produc e 
several millio n plant s pe r yea r i n a  smal l facilit y tha t ca n b e operate d 
commercially a t a  profi t an d tha t require s onl y a  fe w skille d employees . A  fe w 
such facilitie s i n Afric a coul d produc e superio r plant s i n larg e number s a t lo w 
prices an d coul d therefor e greatl y accelerat e development . Larg e fast-growin g 
plants, nitrogen-fixin g specie s o f trees , oi l palms , an d othe r plant s coul d b e 
propagated fo r renewable-energ y production . Numerou s othe r specie s ar e 
available fo r foo d productio n an d othe r economi c developments . Thi s suggestio n 
is no t new ; i t ha s bee n propose d before , fo r example , b y Lug o (1985) . 

For numerou s species , specia l cultur e condition s hav e bee n develope d an d 
commercial productio n ha s bee n achieved . B y selectio n an d tissu e cultur e o f th e 
best individua l plant s i n a  variabl e population , plan t specie s know n t o gro w wel l 
in Afric a coul d b e introduce d i n ne w localitie s quickly , cheapl y an d effectively . 

On jus t a  fe w acre s o f ground , a  tissu e cultur e facilit y ca n produc e fou r millio n 
plants pe r year . Selecte d cutting s ar e firs t establishe d i n primary , steril e 
cultures i n tes t tube s o r smal l bottle s an d allowe d t o gro w unde r th e influenc e o f 
hormones i n th e cultur e mediu m t o maximis e branching . Abou t 2 0 branche s ar e 
produced i n a  cultur e vesse l an d eac h branc h i s cu t fre e an d re-culture d i n 
another tub e t o produc e 2 0 mor e plants , al l o f whic h ar e steril e an d hav e 
identical geneti c an d growt h characteristics . Plant s a t thi s stag e d o no t hav e 
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and d o no t nee d roots . On e roo m fo r steril e innoculatio n o f th e cultur e tube s 
would serv e a  whol e facility . Tube s ar e the n place d i n growt h rooms , thre e o f 
which ar e sufficient . Eac h growt h roo m shoul d measur e abou t thre e b y si x 
metres. I n mos t cases , thes e tin y plant s ca n b e immediatel y place d i n soi l wher e 
they wil l for m root s i n a  fe w week s i f kep t ver y mois t an d gro w t o size s tha t ca n 
be plante d i n low-cos t greenhouse s o r i n th e fiel d i f th e weathe r i s good . 

A facilit y o f thi s natur e i s operate d b y a  for-profi t corporation , name d Phyto n 
Technologies i n Tennessee . I t employ s fiv e skille d managers , bu t otherwis e use s 
an unskilled , low-cos t workforc e o f abou t 50 . Othe r tha n fo r standar d steriliser s 
and steril e innoculatin g hoods , no expensiv e equipmen t i s used . 

Prices ar e ver y lo w fo r suc h plants , an d th e qualit y i s hig h becaus e the y hav e 
been starte d withou t an y pathogeni c fung i o r bacteri a presen t t o slo w thei r 
growth. Bu t mor e importantly , th e qualit y o f produc t i s uniform , sinc e th e 
original stoc k selecte d fo r cultur e wa s th e ver y bes t plant s an d onl y continuin g 
growth o f somati c cell s ha s been allowed . 

The specifi c activit y fo r Afric a woul d b e a  superio r tre e programme . Th e U S 
Forest Servic e ha s operate d suc h a  programm e fo r man y year s an d ha s resulte d 
in larg e fores t stand s o f unifor m an d hig h qualit y trees . A  programm e i n Afric a 
would hav e th e advantag e ove r suc h a n olde r programme , i n tha t i t coul d 
progress mor e quickl y b y usin g th e method s o f micropropagation . I t i s possibl e 
to projec t tha t withi n fiv e t o 1 0 year s larg e planting s o f tree s fo r fuelwood , 
fibre, an d win d break s coul d b e wel l establishe d and , i n a  fe w cases , b e nearin g 
harvest. 

The secon d consideratio n i s no t a  technica l matter . Frequentl y renewabl e 
resources ar e no t develope d becaus e peopl e d o no t se e profitabl e enoug h 
economic incentives . A  recen t biomass-energ y publicatio n i n th e Unite d State s 
(National Woo d Energ y Associatio n 1985 ) state s tha t wit h 9 % o f th e energ y use d 
in th e U S coming fro m renewabl e energ y source s thi s represent s a  highe r inpu t o f 
energy tha n i s produce d fro m nuclea r sources . Th e repor t i s designe d t o hav e 
political influence . I t cite s governmen t ta x an d budge t polic y decision s tha t ar e 
disadvantageous t o thi s area . Whil e suc h a  campaig n doe s no t directl y affec t 
African nations , i t i s importan t sinc e i t show s first , tha t ther e i s a  voic e 
speaking i n th e U S fo r smal l renewable-energ y businesse s an d second , tha t tha t 
voice i s being use d fo r politica l influenc e o n U S public an d corporat e policies . 

Thus I  urg e yo u t o champion , i n you r ow n countries , th e cause s o f renewable -
energy businesses . Th e propagatio n o f tree s b y th e method s describe d abov e ca n 
be on e suc h busines s enterprise . Th e establishmen t o f smal l businesse s i s itsel f a 
worthy cause . I n th e US , fo r example , larg e businesse s ar e no t i n genera l 
contributing ne w jobs . Thes e com e fro m ne w companie s i n th e U S an d tha t i s 
undoubtedly tru e i n Africa n countrie s too . 

In summary , biotechnolog y ha s grea t potentia l t o contribut e t o developmen t i n 
Africa i n th e foreseeabl e future . Man y differen t specie s ca n b e propagate d wit h 
applications fo r renewable-energ y an d foo d production . I t wil l b e importan t t o 
gain governmenta l an d publi c suppor t fo r biotechnologica l researc h an d produc t 
development. Thi s shoul d emphasise , i n particular , th e establishmen t o f ne w 
business enterprises . 
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