
Conserving our genetic heritage 

River red g u m (E.camaldulensis) in two 
different environments—along the 
Macquarie River and beside a d r y 

creek in ar id country. 

Australia is the land of eucalypts. From the tip of Cape York 
to southern Tasmania and from Cape Byron in the east to the 
westernmost point of Western Australia, these aromatic, 
evergreen trees dominate great tracts of our landscape and 
make it essentially Australian. We use them for timber and 
pulp, or merely gain pleasure from their just being there. Over 
the years many of the 'useless' species have been cleared to 
make way for grazing, crops, or development. Some now cover 
only a fraction of their former ranges. 

T h e eucalypt is o n e of Austral ia ' s gifts to t h e wor ld has a use for some o f ou r 'useless ' 
t h e world. T o d a y m a n y of t h e w a r m e r species. Pe rhaps we owe i t to ourselves 
countr ies g r o w eucalypts in p lanta t ions . a n d t h e wor ld t o ma in ta in viable c o m -
Paradoxical ly , m a n y of t h e species g r o w n muni t ies of such cul t ivated eucalypts in 
overseas are n o t t h e ones w e use he re . So the i r na tu ra l s ta te . Some States th ink so . 
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T h e Fores t s Commiss ion of Victoria is 
consider ing establishing 'genet ic ' reserves 
to conserve communi t i es n o t a l ready 
pro tec ted in o ther reserves, a n d t h e 
Fores t ry Commiss ion o f N e w S o u t h Wales 
already has a sys tem of forest preserves . 
Some o ther State forestry services have 
similar genet ic conservat ion areas. 

Ind iv idua l t rees wi th in a na tu ra l p o p 
ulat ion of any species vary great ly. T h e 
variabil i ty of each na tura l popula t ion 
reflects t h e large n u m b e r of variable genes 
wi th in it . Some of t he eucalypt s tands 
g rown overseas derive f rom seed collected 
f rom only a few trees . So these planta t ions 
conta in only t h e par t icular selection of 
genetic variat ion tha t existed in t h e pa ren t 
t rees , a n d they vary m u c h less t h a n t he 
na tura l s tands . Consequent ly they m a y b e 
m u c h less adaptable t h a n the i r Aust ra l ian 
kin , a n d a n e w selection of seeds impor t ed 
f rom m a n y m o r e par t s of t h e t rees ' 
na tura l r ange may well give be t t e r 
p lanta t ions . 

Because of th i s , a n u m b e r of countr ies 
are n o w approach ing Austral ia for m o r e 
seed of t h e par t icular species of in teres t to 
t h e m . T h e y may contact commercia l seed 
companies or Sta te Fores t ry D e p a r t 
m e n t s , b u t m o r e often they approach t h e 
C S I R O Divis ion of Fores t Research 
(formerly t he Fores t Research Ins t i tu te ) 
s ince, w i th F A O he lp , this Divis ion 
mainta ins a t e a m tha t collects a n d tests 
eucalypt seed f rom all over t h e cont inent . 

B u t Austral ia can only p rov ide such 
seed if sui table s tands of these eucalypts 
still r emain . I f t h e species has become ra re , 
or possibly even ext inct , t h e genet ic 
resource will b e severely deple ted or even 
lost for ever. 

P robab ly n o eucalypt species has yet 
become extinct as a resul t of M a n ' s 
interference. Never the less , local variants 
growing at sites wi th par t icular envi ron
men t s certainly have. 

W h a t abou t o ther cul t ivated p l a n t s ? 
W i t h t h e except ion of t he macadamia n u t , 
no agricul tural or hor t icul tura l crops came 
f rom wild p lants in Austral ia . All ou r 
grains , vegetables , oil seeds, a n d fruit a n d 
n u t t rees were first domest ica ted else
where . All ou r improved pas tu re species 
have been in t roduced as well , somet imes 
b y accident , b u t wi th these t he s i tuat ion 
differed slightly. Often, these species h a d 
no t previously been used for agr icu l ture , 
and Austral ia has domest ica ted wild 
p lan t s . 

Over t he years t he Sta te D e p a r t m e n t s of 
Agr icu l ture a n d C S I R O have sent staff 
overseas on collecting expedi t ions , b o t h t o 
a u g m e n t t he genet ic variabili ty wi th in 

species already being g rown he re a n d to 
find n e w plants to b r ing into agr icul tural 
use . P lan t b reeders use t h e increased range 
of genet ic variabili ty in p lants a lready 
be ing g rown here for adap t ing t h e m m o r e 
closely to t he Aust ra l ian env i ronment . 
All in t roduct ions are n o w coordina ted 
t h r o u g h t h e Divis ion of P lan t I n d u s t r y . 
Austral ia still depends on t h e stocks of 
p lants growing overseas, jus t as t he rest of 
t h e wor ld depends on us for eucalypts . 

' P r i m i t i v e ' c r o p s lost 

Since as early as t he 1930s a few p lan t 
breeders have been warn ing t h a t t h e 
wor ld stocks of 'p r imi t ive ' c rop p lan t s , 
wh ich developed over t h e millenia t h r o u g h 
generat ions of h u m a n use , a re vanishing. 
T e n years ago t he In te rna t iona l Biological 
P r o g r a m of t he In te rna t iona l Counci l of 
Scientific U n i o n s , a n d t h e F o o d a n d 
Agr icu l ture Organizat ion of t h e U n i t e d 
Na t ions , took u p t h e t h e m e in earnest . 
H e r e in Austral ia , Sir O t t o F ranke l , a 
former Chief of t he C S I R O Divis ion of 
P l an t I n d u s t r y , has been a consul tant to 
F A O for m a n y years a n d has wr i t t en 
prolifically on t h e subject . 

T h e 'p r imi t ive ' stocks represen t a 
source of genet ic variabili ty t h a t is of great 
value to p lan t b reeders . B u t if we a ren ' t 
careful, losing t h e m could b e one of t h e 
prices t h e wor ld pays for t h e 'g reen 
revolu t ion ' . 

. . . the world's stocks of 
'primitive' crop plants, which 
developed over the millenia 
through generations of human 
use, are vanishing. 

W e hear a lot abou t t h e great increases 
in grain p roduc t ion in developing 
countr ies b r o u g h t a b o u t b y t he g reen 
revolut ion. W h e a t , r ice, and o ther c rop 
varieties giving t h e great increases have 
been carefully b r e d to give t he m a x i m u m 
yields. B u t they requ i re a grea t deal of 
fertilizer. Also these varieties are 
genetically homogeneous—every indiv id
ual p l an t is very similar t o all t h e o t h e r s — 
so t h e popula t ion is very un i form. Shou ld 
c i rcumstances change — if fertilizer b e 
comes too expensive, or disease r a m p 
ages t h r o u g h t h e crops — these very 
un i form varieties d o n ' t have t h e adap t 
abil i ty to b e of fur ther use . 

T o p roduce plants sui table for t he n e w 
si tuat ion, p l an t breeders usual ly t u r n to 
t h e older c rop plants of a b o u t 100 years 
ago, or (less often) to t h e m o r e variable 
wild relatives, or to t he p r imi t ive s tocks— 
the ones t h a t are be ing lost . 

U n t i l recent ly farmers in m a n y of t h e 
poore r countr ies of t he wor ld were still 
p lan t ing m a n y o f these old l ines. B u t 
w h e n t he n e w high-yielding wheats a n d 
rices came along they gave u p p lan t ing 
t he t radi t ional types a n d wen t for t he new 
ones instead. T h u s du r ing t h e 1950s a n d 
1960s t h e t radi t ional pr imi t ive stocks 
began dying ou t a t an a la rming ra te , and 
w i t h t h e m goes one of t h e keys to solving 
t he wor ld ' s fu ture food p rob lems . I t was 
this fact t ha t s t imula ted t he action from 
internat ional agencies. 

F A O a n d t he In te rna t iona l Board for 
P l an t Gene t ic Resources a re n o w en
couraging scientific ins t i tu t ions i n a 
n u m b e r of countr ies to collect and store 
seeds of p r imi t ive a n d wild wheats , r ices, 
and o ther agricul tural p lan ts , a n d t hus to 
conserve this her i tage o f genet ic variat ion 
in a n in ternat ional ne twork of 'gene 
banks ' . W e are lucky indeed tha t t ech -
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. . . with them goes one of the 
keys to solving the world's 
future food problems. 

niques are n o w available tha t enable 
s tored seeds to r emain viable for m a n y 
years . 

A n c e s t r a l w h e a t s 

W h e a t first became domest ica ted a b o u t 
10 000 or m o r e years ago. As t he c rop 
spread a m o n g the early civilizations, 
popula t ions became isolated, and over t h e 
years t h e different pr imi t ive stocks or ' l and 

races ' developed in various par t s of t h e 
Old W o r l d . 

P robab ly we know m o r e abou t t h e land 
races a n d wild relatives of whea t t h a n those 
of any o the r c rop . M u c h of this knowledge 
we owe to N . I . Vavilov, t h e great Russ ian 
botanis t , w h o wi th his colleagues du r ing 
t h e 1920s collected l and races a n d wild 
wheats f rom m a n y par t s of t h e world. H e 
identified 'centres of o r ig in '—the places 
from which they originally c a m e — a n d 
'centres of diversi ty '—regions where pa r 
t icularly large n u m b e r s of land races h a d 
developed. T h e two types of cent re do no t 
necessarily coincide. Count r ies like 
Eth iopia , T u r k e y , I r a n , I r aq , a n d Pak
is tan are centres of diversity. M a n y land 

races have developed in these count r ies . 
Par t s of Vavilov's collections have been 

preserved as viable seed to t h e p resen t 
day. T h u s his collections became the 
wor ld ' s first example of a gene bank on 
which p lan t breeders could call. 

Austra l ia n o w has a nat ional whea t 
collection of someth ing over 14 000 
different l ines. M o s t of these a re ou tda ted 
types da t ing back no t m o r e t h a n 150 years 
ra the r t h a n t h e land races of old. So we 
s tand to gain f rom t h e in te rna t iona l 
efforts to preserve t he land races. O u r 
p lan t breeders have a cont inual task 
b reed ing n e w whea t s trains to keep ahead 
of wheat rus t diseases, for example , a n d it 

continued on page 18 

Man-made mutations — the other option? 

Plant breeders need genetic variat ion to 
create n e w plants for cult ivation. C o n 
serving t he variat ion of their pr imit ive and 
wild relatives in gene banks is a way of 
mak ing sure that this is available. Bu t some 
plant breeders would main ta in tha t the 
whole effort is unnecessary . T h e y argue 
instead tha t all the genetic variation needed 
can be obtained by creat ing it in existing 
c rop p lan ts . T h e s e merely need to be 
t reated wi th radiat ion or chemicals tha t 
make muta t ions happen . After all , more 
t h a n a h u n d r e d crop varieties have n o w 
been developed using such techn iques . 

Perhaps these advocates are r ight . 
However , D r Brock, a p l an t b reeder wi th 
t he Division of P lan t I n d u s t r y and an 
author i ty on induc ing muta t ions , doub t s 
it. H e thinks tha t , for the present at least, 
b o t h na tura l variation and induced m u t a 
tions have their place. I n d u c e d muta t ions 
should be used as a s u p p l e m e n t to 
natural ly occurr ing variat ion. 

As D r Brock points ou t , p lan t -b reed ing 
p rograms can be regarded as consist ing 
of three s tages : 

• selecting an adequate gene pool con
taining desirable genes 

• manipu la t ing the selected genes to 
genera te more favourable combinat ions 

• demons t ra t ing the superior i ty of the 
new plants over existing ones 

I n d u c i n g muta t ions increases the pool 
of genetic variability tha t can be used in 
t he first two stages. D r Brock believes it 
possible to i nduce any mu ta t i on tha t has 
occurred natural ly (even t h o u g h it may 
have been lost from existing p lan t 
populat ions) and p robab ly also m a n y that 

have never occurred spontaneously . H o w 
ever, if the requi red variability already 
exists in the p lan t popula t ion , then h e 
considers tha t it will p robably be s impler 
and cheaper to use it r a the r t h a n to 
induce it anew. 

Genes tha t control t he form of a p lan t or 
animal arc located along t h e length of 
chromosomes . W h e n reproduct ive cells 
are being fo rmed—dur ing t he process of 
meiosis—segments of t he chromosomes 
become exchanged and mixed. C o n 
sequent ly t he gene mix along t he c h r o m o 
somes becomes rear ranged. Select ion, by 
n a t u r e , by early farmers , or by p lan t 
b reeders , picks ou t the combinat ions tha t 
are mos t favourable in the env i ronment in 
which the p lan t g rows—be it t he na tura l 
one , pr imit ive cult ivat ion, or m o d e r n 
agr icul ture . W h e n desirable combinat ions 
exist in na tura l p lant popula t ions it is 
certainly cheaper to use t h e m t h a n to 
a t t emp t to create t hem artificially. H o w -

Chromosomes in a dividing cell—they 
carry the genes. 

ever, D r Brock points ou t tha t the re is , as 
yet , little evidence that a combina t ion of 
genes that is apparent ly desirable in a wild 
or pr imi t ive crop plant will necessarily be 
the bes t combina t ion for plants g rown in 
the very different s i tuat ion of cult ivation. 

Ear ly d reams of chemicals t ha t would 
act on and change specific genes have yet 
to be realized. Any chemical m u t a g e n will 
always affect several genes. So if such a 
chemical is used to t ry to change an 
existing c rop p lan t by al ter ing a specific 
gene , it is likely to affect the p lan t in o ther 
ways as wel l—which is a snag tha t always 
has to be b o r n e in m i n d . A p a r t f rom 
providing variability where it canno t be 
found in t he na tura l gene pool , induced 
muta t ions have played their greatest roles 
in vegetatively r ep roduced species such as 
fruit trees and in mak ing small changes to 
highly produc t ive crop varieties. 

O t h e r t echniques of genet ic engineer ing 
are becoming available for use in the 
future . F o r example , it has already 
proved possible to incorporate genetic 
mater ia l in to c rop plants f rom other 
species. Never the less , for t he present , 
D r Brock thinks tha t induced muta t ions 
are best regarded as supp lement s to the 
use of na tura l variat ion, ra ther t h a n as the 
al ternat ive. 

T h e role of induced muta t ions in p lan t 
improvemen t . R . D . Brock. Radiation 
Botany, 1971, 11, 181-96. 

Prospects and perspectives in muta t ion 
b reed ing . R . D . Brock. I n 'P roceed ings 
of the In te rna t iona l S y m p o s i u m on 
Gene t i c Cont ro l of Divers i ty in P lan t s , 
lahore, pakistan l976'.(plenum press: 
N e w York (in press).) 
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Two contrasting native Glycine species, 
relatives of the soybean—rare 
G. latrobiana (below), which was recently 
refound after not being seen for m a n y 
years, and G. canescens f rom western 
New South Wales. 

could well b e t h a t some of the . ancient 
stocks have valuable features t h a t could b e 
b r e d in to these n e w s t ra ins . 

N a t i v e r e l a t i v e s of c r o p s 

W e m a y no t possess a comprehens ive 
collection of ancient c rop land races , b u t 
we do o n t h e o the r h a n d have nat ive wild 
relatives of a n u m b e r of c rops . By crossing, 
these too m a y give desirable n e w features 
to existing c rop p lan t s . 

Austra l ia has wild relatives of tobacco , 
soybean, r ice , co t ton , a n d s o r g h u m . I n 
fact, wi ld tobacco has already b e e n used as 
a source of genes for commerc ia l p lants . 

Blue m o u l d is a disease of Aust ra l ian 
wild tobaccos . W h e n commerc ia l tobacco-
growing s tar ted , t h e m o u l d quickly 

spread on to commerc ia l c rops , causing a 
great deal of damage . I t subsequen t ly 
spread to E u r o p e . A chemical t r e a tmen t 
developed t o comba t t h e disease was 
expensive a n d n o t entirely satisfactory. 

I n 1953, M r D o n W a r k from the 
Divis ion of P l an t I n d u s t r y began a 
successful p r o g r a m of b reed ing b l u e -
mould- res i s t an t types of tobacco for 
commerc ia l u se . T o do th is h e crossed a 
good commerc ia l tobacco w i t h a wi ld 
b lue-mould- res i s tan t s t ra in collected f rom 
near Po r t Augus t a in S o u t h Austral ia . 
Commerc ia l tobacco varieties res is tant to 
b lue mou ld , wh ich were der ived from this 
crossing wi th t h e wild species, are n o w in 
commercia l use in E u r o p e as well as he re 
in Austral ia . 

N o b o d y took m u c h in teres t un t i l 
recent ly in ou r nat ive cot tons a n d Glycine 
species. ( T h e soybean is a Glycine.) 
However , Russ ian a n d Amer ican in teres t 
i n these p lants has p r o m p t e d t he Divis ion 
of P l an t I n d u s t r y t o collect, identify, a n d 
s tore t h e m du r ing t h e pas t 5 years . 

Austral ia ' s in t roduced pas tu r e p lan ts 
have often p roved to b e of value t o o the r 
countr ies w i t h similar cl imates. U n t i l a 
few years ago b o t h C S I R O and t h e S ta te 
D e p a r t m e n t s of Agr icu l tu re evaluated 
the i r i n t roduced p lants a n d only he ld o n 
t o t h e lines t h a t looked p romis ing . Often, 
t hey disposed of t he r e s t o n t h e a s sumpt ion 
t h a t t hey could always b e collected again 
f rom the i r countr ies of origin. C o n 
sequent ly , b y n o means all of t h e 20 000-
o d d lines of p lants i n t roduced b y C S I R O 
over t h e years n o w rema in in s tore , a n d t h e 
s i tuat ion is s imilar wi th in t h e Sta tes . F o r 
example , t h e Divis ion of P lan t I n d u s t r y 
has in t roduced some 200 samples o f 
Phalaris pas tu re grass , b u t only 4 0 - 5 0 n o w 
r e m a i n in s tore. T h e Divis ion has b e e n 
s tor ing seeds of all p lan ts in t roduced 
since 1970. 

Phalar is a n d sub te r ranean clover a re 
two pas tu re p lants used in sou the rn 
Austra l ia t h a t h a d n o t previously been in 
agr icul tura l use overseas. S u b clover was 
un in ten t iona l ly in t roduced . Bo th p lants 
came f rom countr ies s u r r o u n d i n g t h e 
M e d i t e r r a n e a n Sea, whe re they occur on 
l and t h a t is heavily grazed b y domes t ic 
stock. S u b clover a t least has s h o w n 
considerable gene t ic diversi ty i n its n e w 
h o m e . M a n y countr ies n o w look to 
Austra l ia as a source of seed for t h e 
domest ica ted pas tu r e phalar is or s u b 
clover, r a the r t h a n t o t h e countr ies of t h e 
M e d i t e r r a n e a n region. Proposals are afoot 
for se t t ing u p an Aust ra l ian nat ional s u b 
clover collection. 

Since 1959, t he CSIRO Divis ion of T r o p 
ical A g r o n o m y has i n t roduced m a n y 
t h o u s a n d t ropical legumes a n d grasses for 
use in t ropical improved pas tu res . M o s t of 
t h e m came f rom S o u t h Amer ica or Africa. 
Samples of 9000 of these in t roduc t ions 
r ema in in s torage. As wi th countr ies n e e d 
ing M e d i t e r r a n e a n p lan t s , t ropical 
countr ies a re looking t o Austral ia for 
seeds of domest ica ted t ropical p a s t u r e 
p lan t s . Several species i n the i r cul t ivated 
fo rm have found the i r way back to t h e 
countr ies they originally came from. T h e 
seed s tored at t h e Divis ion of T rop i ca l 
A g r o n o m y represents a gene pool t h a t 
will b e of grea t va lue to t ropical countr ies . 

T h e Div is ion does n o t k n o w whe the r 
any of t h e potent ia l ly useful species t h a t it 
has b r o u g h t in are i n danger o f ext inct ion 
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in the i r countr ies of origin. P robab ly , in 
fact, n o n e are , even t h o u g h a n u m b e r c a m e 
f rom densely popu l a t ed developing 
countr ies w h e r e l and is shor t . 

W i l d Pinus radiata t h r e a t e n e d 

T h e M o n t e r e y p ine (Pinus radiata), wh ich 
is g r o w n so widely in p lanta t ions in 
sou the rn Austra l ia , is pe rhaps t h e bes t 
example of an impor t an t in t roduced p l an t 
t h a t we d o k n o w is n o t safe i n its na t ive 
land . H u g e areas are also p lan ted w i t h th is 
species in N e w Zea land a n d Chi le , whi le 
S o u t h Africa, Spain , Argen t ina , a n d 
U r u g u a y have smaller p lanta t ions . I n fact 
a t p re sen t greater areas in t h e wor ld a re 
p robab ly p l an t ed wi th th is t r ee t h a n wi th 
a n y o the r s ingle species. Y e t California, 
whe re t h e M o n t e r e y p i n e grows wi ld , 
boasts only a few small p lan ta t ions g rown 
for u s e as Chr i s tmas t rees . 

N a t i v e s tands of M o n t e r e y p i n e a re 
res t r ic ted to t h r e e separa te pockets o n a 
s t r ip of coast a b o u t 10 k m wide a n d 200 
k m long s o u t h o f San Francisco i n cent ra l 
California. I n all , t h e species covers a b o u t 
6000 h a wi th in these t h r ee areas. T h e l and 
is u n d e r p r iva te owner sh ip a n d some 
(especially a r o u n d t h e city o f M o n t e r e y ) is 
be ing swallowed u p for deve lopment . 
T h u s t h e fu tu re of t h e species i n California 
certainly canno t b e r ega rded as secure . I t 
m a y well in t h e fu ture survive only ou t s ide 
t h e U n i t e d Sta tes . 

T h e C S I R O Divis ion of Fores t Research 
has accumula ted a considerable collec
t ion of M o n t e r e y p i n e seed , wh ich it is 
n o w evaluat ing in field t r ia ls . Never the less , 
like all collections, t h e Divis ion 's does n o t 
encompass all t h e variat ion t o b e found in 
t h e species. 

I n fact, D r K e n E id r idge , w h o is in 
charge of t h e evaluat ion, d o u b t s w h e t h e r 
t h e p a r e n t seed even came f rom t h e m o s t -
sui table locat ions. O n t h e in land s ide o f 
t h e n o r t h e r n - m o s t s tand , nea r Po in t A n o 
N u e v o , t rees grow o n fertile soils u p to a n 
a l t i tude of abou t 300 me t res . N o seed has 
b e e n collected f rom t h e bes t t rees in t h e 
bes t pa r t of these s tands . Never the less , 
t rees f rom the re m a y b e even be t t e r su i ted 
to mois t fertile sites in sou the rn Austra l ia 
t h a n t h e t y p e of M o n t e r e y p ine g r o w n on 
these sites n o w . 

W h o p r e s e r v e s t h e spec ie s? 

T h e case of t h e M o n t e r e y p ine raises t h e 
ques t i on : whose is t h e responsibi l i ty for 
preserving th is spec ies? Probab ly self-
in teres t dictates t h a t Austral ia a n d t h e 
o the r countr ies t h a t g row t h e t ree c o m 
mercial ly shou ld ma in ta in as wide a 
sample of t h e na tu ra l genet ic variat ion of 

t h e popu la t ion as it can, as a n insu rance 
pol icy. 

However , if we w a n t to keep as m a n y 
genes as possible , i t wou ld b e bes t i f t h e 
t ree were preserved in its nat ive hab i ta t s . 
T h e scat tered popula t ion wou ld t h e n 
con t inue to b e subject to t h e pressures of 
na tu ra l selection t h a t first m o u l d e d its 
diversi ty. S tored seed or special con 
servat ion s tands of t h e t rees g rown in 
foreign places m u s t b e rep lan ted pe r iod 
ically a n d n e w generat ions g rown. E a c h 
t ime , t he re is a chance t h a t genes will b e 
lost, so t h e s tored genet ic resource will 
slowly d immish . 

T h i s p r o b l e m confronts us in Austral ia 
too w i t h some of ou r eucalypts . A b o u t 500 

species or subspecies of eucalypts g row 
he re , a n d also a large n u m b e r of hyb r id s . 
T w o o ther species grow only o n islands to 
t h e n o r t h of t h e con t inen t , a n d a fur ther 
ha l f dozen a re shared b y P a p u a - N e w 
Gu inea a n d n o r t h e r n Austral ia . So w e a r e 
indeed t he custodians of t h e gene resource 
from wh ich h u g e eucalypt p lanta t ions 
have been establ ished t h r o u g h o u t t h e 
world . However , we have only recent ly 
s tar ted t o s tudy t h e variat ion pa t te rns even 
in t h e major commercia l species. So w e 
d o n ' t ye t have t he knowledge needed to 
conserve ou r resources of genet ic var ia
t i o n ; indeed , we d o n ' t even k n o w w h a t 
t h e y are . 

E u c a l y p t s e e d co l l ec ted 

M r J o h n T u r n b u l l a n d his g r o u p a t t h e 
Div is ion of Fores t Research have b e e n 
systematically collecting eucalypt seeds 
since 1963. A t p resen t t h e g r o u p is 
concent ra t ing o n obta in ing seed of species 
t ha t are of commercia l impor t ance ei ther 

An unusual black-leaved sub clover 
f r o m Western Australia. 

An unusual type of Monterey pine tha t 
grows only at Point Ano Nuevo, 
California. 

Natura l s tand of m a t u r e Monterey pine 
near Monterey, California. 
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Austral ian and Russian scientists dur ing 
a recent seed-collecting mission in the 
Caucasus mountains . 

New genes give be t ter -adapted wheat 
crops. 

to Austral ia or to o ther countr ies . F A O 
began giving financial assistance i n 1966 
because of t h e impor tance of this collect
ing to developing na t ions . 

As wi th o ther p lan ts , individual eucalypt 
species vary considerably f rom place to 
place. So collecting seeds of representa t ive 
popula t ions requi res t h a t samples b e 
ob ta ined from locations t h r o u g h o u t t h e 
species ' geographical ranges . Fores te r s 
refer to the trees g rowing a t a specific site 
as a ' p rovenance ' . T rees of each p roven
ance t e n d to have a slightly different 
genet ic m a k e - u p f rom o thers , s ince 
na tu ra l selection over m a n y generat ions 
has adap ted t h e m to t h e specific c o n 
dit ions at each site. 

M r T u r n b u l l a n d his colleagues collect 
seed of abou t 10 trees f rom each p roven 
ance. T h e s e are marked so t h a t fur ther 
seed can b e collected if necessary. Fo r a 
species like t h e r iver red g u m (Eucalyptus 
camaldulensis), wh ich occurs in b o t h 
sou the rn a n d n o r t h e r n Austra l ia , ob ta in
ing seed f rom all provenances is a very b ig 
task indeed . F o r others wi th a res t r ic ted 
r ange , like D u n d a s mahogany (E. brock-
wayi), two or t h r e e collections have 
sufficed. 

I n 1975 M r T u r n b u l l ' s g r o u p suppl ied 
m o r e t h a n 2500 seed samples f rom k n o w n 
sources to 67 countr ies . T h e Divis ion of 
Fores t Research provides advice on wh ich 
species to select, b u t usual ly relies o n t h e 
countr ies suppl ied to tes t a n d confirm t h e 
suitabil i ty of t he species a n d provenances 
for the i r forestry pu rposes . 

In 1975, Dr Turnbull's group 
supplied more than 2500 
eucalypt seed samples from 
known sources to 67 countries. 

A t presen t , few eucalypts are th rea tened 
wi th ext inct ion. T h e small- leaved g u m 
(E. parvifolia) is an except ion. T h i s small 
species occurs as a few scat tered trees along 
t he t o p of t h e coastal scarp of N e w S o u t h 
Wales in a na r row s t r ip less t h a n 100 k m 
long by a ki lometre or two wide. M o s t of 
the k n o w n trees occur o n privately owned 
proper t ies t ha t vary be tween 500 and 1000 
ha in size. T h e y are devoted to sheep a n d 
cat t le grazing. Some of t h e t rees have been 
cleared to m a k e way for r o u g h pas tu re . 
P robab ly only a few h u n d r e d remain . 

T h e species is impor t an t because i t has 
a remarkable to lerance for low t e m p 
era tures . T h i s feature m a y well b e 
incorpora ted in hybr ids wi th o ther 

eucalypts to p r o d u c e cold-resis tant t rees 
t h a t could b e p lan ted for t imbe r p r o d u c 
t ion i n h igher lat i tudes t h a n is n o w 
possible. T h e species has been p lan ted in 
t h e U n i t e d K i n g d o m to form shel ter 
be l t s—it is one of t he few euca lypt species 
capable of surviving t h e cold Bri t ish 
win te r s . 

Shou ld E. parvifolia b e allowed to die 
o u t , tak ing wi th i t t h e cold-resis tant 
genes ? O r should measures be taken to 
preserve it ? W e still have t h e choice. 
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