


A
U!'Itra li a'~ m.u ... al:lmi;l iudu~u·y i) 
booming. l\y rhc year 2000. rwo 
million young ~tees - in t>rch~rds 

fn,m Lismurc in uonhcru New Sourh 
\Xfalcs w \Valkamin in norr hcrn 
Queensland - ~hould begin yielding rop 
qu:1 li1y n:uivc nut crops wonh more chan 
$ 100 million an1tu:UI)'. 

This burgeoning ourput, which ha~ 
:~I ready >ccn Au,rrali.1 eclipse H.tw.1ii as the 
world\ leading mac.1damia producer, is 
merely scratch ing rhe surf:1ce of porend~l 
demand. In 1995. nl:IGtdanti.L> accounted 
for b> 1han 0.5% of rhe global tr:lde in 
tree nuts. 

\Xfith >uLh .1 rid1 funu·c in >tore for the 
nmcadamin, the loctl indusrry is leaving 
nothing to chance. The Ausrr~lian 
Macul.1mi.1 ScKic.ty. rccogn i~ing Lhc l'lCcd eo 
uutpt:rfo• m it~ over.St":l:, cornpe£irors, b 
investing heavily in research . This year 
alnnc (I 996) a 3.3 Lent> a kilogranl levy 
will generate $ 1.26 mill1on for studies 
aimed ·" ,1 r.mgc <Jf problem> including 
improving cultivntion :tnd PL"t tOIIlrol and 
the breeding of cu ltiVHS better suited to 
c;ommt.•rci:-~1 proclucl ion. With olCCC~~ to lhc 
macad;unin '~ native gem: pool, Australian 
scientists have an advantage i11 rhis research. 

Initial '"'P~ toward the developmen t of 
new cu I tivars have been taken by Dr 
Camcron McConchie of CSI RO'< Oivi~ion 
of Horricul!urc in Brisbane. Along witb 
bot:llrists fro111 the Univcrs n y of' 
Queensland, McConchic ~nd his team have 
been explori ng ""' geneti c diversit y 
~available in wiiJ mac:tdamias. 'vith a view 
to borrowing their rr~ir~ to enhance rhc 
pcrform=tncc nf existing rlomcstic species. 
'Ou1 gwur is the first to define which of 
the J\lllc'rtdmnill species interbreed md rllll~ 
the <' XI<'I11 of the gcrmpl.tsm available to 

improve the t:ommc t·cia l m::acad:unia by 
conven tiona I breeding techniques,' 
Mc(:()ttchic says. 
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Given that the J\/11tlld11mill gen us is 
nanvc:.· 10 Aus n alia, .1ncl dt:tl 

ma c :tdami:ts ar(' now o n e of rhr 

country's mosr valuable horticultural 
crops. it·s s11rpr i!iing ro learn 1har 
McCondr ic and his colleagues :ue the 
firsr tO fu ll y exp lo re rhc ,1\'ai lab le 
germplasm 10 capi ral isc o n rhi s 
valuable asset. Signific..:ant work 011 

breeding and gcrmplasm prcscrv~tion 
has heen done hy pri\':li:C cruhus ia:s<s . 
:mcJ va rict ic'\ 11 tl'Y ha vc dcvdopcd a re 

performing well i n the Australian 
ind11s1ry. Furm.1 l n·scarc;h nf 1his 
n~tturc, howl'vt:r, lt:1s llccn :a long time 

coming. Why is th is the case? 
Tht' .111swcr ro thi:o.. <JUesrion dares hack 

to I 88 1. when " " Americ:111, \Villianl 
J>urvis, collected a pocketft1l o l' nuts from ~ 
macadam ia tree pl.tnrctl in .1 Rri sb~1n c 

back yard. Thi, ha.\1 ily collected pocke1ful -
the beginnings nf l l:rwaii'.< mncodamia 
indu<ll')' i> though ' rn have '"PI'"d d te 
generic diversit)' of two species. The 
flrishonc rrcc prohahly "'·"a natural hybrid 
between rhe rw<> edible Mnl'fldnmifl 'reci,.,,, 
Mllatdrtmifl imegrifolitt and M. tetmpbylfrt. 

l"cn though rhc wnrld\ fir<r 
macadami:t brm was e<it:tblishcd :u Rous 
Mill in northern NSW in 1882. it was in 
l low.rii chat rhc industry Anurished. T heir 
m:u.;ac..l:uni~es: have bc.:cn marketed so 
successfull)' that most inrcrnarional tourists 
now leave Honnlul u convinced rhc 
'H:twaiian mu' is nmivc to rh<: isl:uu.ts. 

While the AuStral ian industrv 
slumbcrcd, 1-lawaiian growers .111d hrccde;,. 
wcr<· sclccr ing high~yidcl iug c.:ult iv:us whose 
mm were t.lSt)' .1nd productive. When a 
new w~vc of commcrci:~ l plantings swcpr 
Aus~ralia in the 1970,, g rafted Hawaiian 
cultivars were the best commercia l stock 
available. Most modern Australian orchards 
therefore curu.a iu Lrec\ dcst.cru.lcJ frurn 
l'un·is's 'pocketful'. 

Nu tbo,.c,. is the major pest of macad~U'I"' Ias 

and If ''ot COr\t,.olled can cause serious losses. 

L:1rvae tunnel within the husk and kerne l 
befo,.e shell hardening and cause prema.r.u,.e 

nut f•JI. Nutborer eggs can be seen on the 

lower left of the d~n>aged hus~. The larvae 

app~ar to survive- bette,. in som e varieties 
than others, offering hope that resistant 

trees can be developed. 

Creating the perfect snack 
M:K»daJilia; ""'member> of ll grel!t <lynasty 
of Howering plants tlut emerged from the 
h umid rainforcH~ uf du: son thcrn 

supercontinenc of Go ndwnua early in tl1e 
Cretaceous period some 130 million years 
ago. From .urcicm DNA preserved in living 
Australian trees, McConchie's rt>:~m plans 10 

breed thoroughly modern macadamias that 
will cn~ur1: AuMr;tlia domin;w:.& the industry 

in the 21St CCtllllr}'. 
'The major focus of the new bret"ding 

prugr;Htt i~ 1u iucrcasc discasc rc~i!iitancc, 
tltereby reducing or eliminating the need 
for the prc•cntl) low level. of' chemical 
comt'OI.' 1\lcConchie says. 'One of Lhc be>< 
merhod~ of biological control is to begin 
with di!ooc;lSt:-rc~i!'ltant trees.' A range <lf 
cultiv:us is being screened for rcsi>tnnce to a 
common fi.mgal pathogen called husk spot. 
and to tl1c mac.1damia nu1 hurc.:r (sumc rrces 

arc thought w have a less JlCIICti"Jblc husk). 
Queensland's Department of Primary 

lndu,trics (QDPil .ntd New South Wab 

The Australian Macadamia Society is funding 

a new breeding program that will borrow 

traits from wild macadamia spedes to 

impro ve both the efficiency o f Australian 

orchards and the quality and variety of nuts 

they produce. 



through the manipulation of growong 
condn1ons. '\Yic also hope th.u by 

undct\t~nding more full) the 
composuion of the nut~· oris .1nd 
'"lP'S we will throw light on their 
JHO<.c»ing <.h.trJucri>ti<> (;uch J.\ their 
respomc to roasting) and >hdf life.' 
McConchre s.1y•. 

MOlt ~xisting cultivars begin flowering between 

rhree and si• yurs of age. A prloriry of the breeding 

' \Yic .If< k ~cn t<> le;orn lrunt 
e't:1blishcd 1ndusrries such .1s wheat 
and beef which have diver<ilicd their 
1Ho,luu!l l o ~ui t panicubt end u'c' 
,rnd dcs·dopeu objt-ctivc ttdllli<JUe\ for 
qu.ol lt}' mc . .,urcmcm. nm wdllwlp "' 
to get the grcJtcst sJiuc from our program Is to select trees that have a shorter 

juvenile phase. 

A!:nuoltut<: M<: an ontct:ral pan nf dm 
pro1cct. Dr Peter )'.IJ)<r' of QDI'I will 
~~..reen ualta,·.u, fur rl~l~tJJH.c to hmk ~pot 
lnd <ho,c rc,i«.lnt to nur borer wil l be 

'drnnl by < '"' C.•m pbcll of N S \XI 
i\1\roculturc. l'hc Invo lvement of these 
Tt!l.t,\ln.hcl '· hul11 of whnm h;wc t'C rc.~tl\i vc 
ex1writ'IH't' "' their lido, will ensure the 
optimum uw ut All\lr.di.ln cxpeni\C during 
olw n<•w mat~d.Hno• hrccdmg program 

An .:.uly Jlliurill· ol the prugram wolllll' 
to ,dcu lfcc.·., dut have .a \hon juvenile 
pha.c. Thnc will flower woncr. giving c.orl)· 
rclurn\ tu chc ~H''"'Cf\. t\c prc .. cnt. mo\C 

'uhi•Jf\ t.tke three to 'ix ycJr> to flower. 
rcwrutng c.umou:rual ridds in thc:ir ~c"·cnth 
nr <1{\hth )'t'.H ' We Jim ro prune this 
<chcdu lc by .11 ic.oH two years,' McConch1c 
'·'Y~· 'Aidoou~-:h .oil f11tu rc componenr~ of 
th~ prow.un wdl benclit ~rom a shorrcncd 
l>rcc.ling t.yd~. it is cxpec~t·tl dut 10 Hl I ~ 

yc.rs will ht· tll'<'tkd ro dcs•elop new 
c.ulti\·,u .. impaovcJ hv Lhc introduuiun of 
wild sc:rtt.:,, 

Other tr.lil> to 1x curnincd during the 
btct"tlmg pru1;rJm mc.lutlt· lrct• \i1.c and mu 

yidJ, ~nd duuctcri>tic;. Exist in{\ cuhis ~"' 
vrdd wdl (between .!0 and JO kg of nuts ;u 
m.uurityl. but their brgc >ize (up to 10 
metres) hamper> thcrr cJpacirv ro produce 
HJblc yields. lhc lugc trees inrcrgrow, 
rn.tkrng lt d ini~u lt for mach in~:ry to 
penetra te tiH· orclurd rows, and yie lds 
appc.rr w dedi ne due rn sdf shading. ''1 he 
idt:al mat·.rtlamr.t 1 rt·~ wrll probabl)' 11row to 
.rhnm ""en mcm•s. lilllc more rhan lulf rhe 
height of wd•y\ vancucs, McConchic 
>J\>. '\Y/c will be sclc<..ting trees tlut put 
more cncrg)· uuo producing greater 
qu.mtitics nf high <JU..Iity kc.rnd. irutt'2d nf 
struuural wtH.Jd Jlld lc-Js·e.. 

Another p~rt of the project aims to 
undt:rStand IHrw IIUl quality can he 
inlluenccJ by the nuc.ld.tmia's genes and 
environment. Mnrc uc;irablc chamcteri>tics 
can then be amp! iflcd. by breeding, and 

!:<'tmpb\m .u <JUlckly as po;sible.' 
An c~amplc of rhos might be the 

hrn·tlrng nf culti\·Jr< rhJt produce ""·'llrr 
nuts, nfl.-rrng .1 diver.iry of produc1 m '"" 
c he ncc,h of gru\\ er~. t.onfCcc ioncr~ .mJ the 
.tll uupor-t.ant nut c::ucr.\. ' If yuu'rc u .. ing 

m.tc.ttl.lmiJ> in conlcuioncry, you don ' t 
w:~nt gol~>toppcr..' McCondoic say,. 

'M.Kad.tmi.ts arc more cxpcn;ivc thJn 
chotui.H e, ;o H's cheaper for a nun 

ul.tourcr to put fewer, muller nut> '""' .1 

dmwl.ll<' h.rr. Ami pcopl.- huyrng rtla\et'd 
mJ.c.;.ubmu\ tndv fed tht:'' 3rc getting 
hcllcr sJiuc if thcr gel .~0 >null nuh 
lrt\lc.od of I 0 hrg one.,. 

The id~at comnlercial macadamia tree 

will grow to about seven metres, little 

more thon holl th• hoight of todoy's 

varieties (r lghr). The smaller crees will 

be more manageable in orchards. and 

will invest a greater share of energy in 

nur production. 

Mocodomio j ons•nii {below), the 'runt' 
of the genus, could provide genes for 

more compau cultivars. 

Populations lost 
The rwo edible macadamia spell<> JrC 

ondrgenou• ro rhc coa.,al r.mgc' hc1wecn 
I t\mon: .Jnd GI.Jcl,conc. Rm .1 Lnmbin.uion 

ul luggrng. dairying and \llgHc.llll' IJrrns 
lt.1vc dc~imJtcd the ~uh ·t rupic.1l r .. tin(nu.:M 
th.u once cx1\Cccl there. 

The re- i~ no way nf knuwing wh.H 
gene iiC n chcs ma)' have hecn ltl\t due lO 
dc.ori ug .1 ntl tlcvclup tll en 1, but 
~kCnndll<''s ream j, plt..-a,:amly \Urpn\cU Jl 

ssh.ll u•main>. Dr Juli.t Pbvlurd uf The 
Un•vcf'it)' of QuecrHbntl' lwtall) 
dcp.uuncm h.u. >ampk..J the DN:\ ul Jbout 
I (I rcmnam pnpubtinn' nf wrld 
mJ~.tdJmi» and found J ssc~hh ol ~enctic 
vanallnn. A, thi\ i' ;an nnguing prHjcu. 

more >turpri.)cs ffi3)' be in More. 

'The more hurani"' loul.. .11 doe 
>Urviving wild population\ ol m.KJO.tllli.IS, 
1hc more genetic di ver\lt} is l>e1ng 
di,wvctcd.' McConchic ;ays. ' lt\ .tm.llil1f\ 

""" dre'c trees Wllll edib le, wn1111crual 
qu.olit)· IIUL\ Jl'e ju>t sitting there, in \Uch .1 
l11[1hly developed, h~a,•rh• popul:w:d .11e.1' 
Uut even these >Urviving tree> arc under 
thrt·at 111 pan due to age and 1\ul.uonn . 

!Jst }'eJr l.:nivcrsity ol '\cw l.ng!Jnd 
bntJIII>t l>r Cuol11rc l.ru" cnnduued .1 
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hooanic:.l revision of the genus Macadamia 

for Volume 16 o f F/ortl of t lmmt!itl (se~ 
boxed swrv on page 21 ). llc r revision oF 

rh~ genus recognises nine lvfa c!lcbmi:l 
spec-ies: fn ur from ~nul h -C':J:-.t crn 

Queensland and northern NS\Xf, four from 
the rainforc,ts of norrh-east Queensland 

.1nd Cape York peninsula, and a lo n e 
species from rh r Indonesian isla n d of 
Su lawe$i. (Macadam ias are cu riou1ly ab~cnt 

frnm the r.ainforcst.' of New Guin..:-a.) 
Duri ng lie!tl ; urvcys near Lcnnox J-kad, 

just nonh of lhll ina. Gross fou nd two old. 

isolated trc6 of Jl/. mmphyl/11 in a patch of 
rainforest. More than 400 metres awar. 
across pnsturcl-tol(l. she found several mhcr 
trees in a larger patch of rainforest. While 

the ~pcc i es i~ well conserved in reserves 
nonh of Ba lli na, (;ros.s says the viabilioy uf 
chcsc small, scattered. orphan populations is 
in Juubt bcrnusc little is known about the 

population size needed eo sust.tin 
macadamoas. 

In most eo m mcrcial orchards. 

European honeybees pullin,.te onacadamia 
Onwcr<. But McConchie says th at when 
native Trigotl:t (>tioglcss) bees perform the 
'""'" >crv icc , yields can be up to 20% 
higher. The dcdmation of rainforests in 
heavrly-cleared areas of nonhcrn NS\XI has 

made Trigona bees scare~. a nd isvb tcd. 
agong necs m"y no longer he producing 
enough seed > 10 pcrpctuarc t he bees' 

precious gene>. In o ther .~rea; where 
surv iving forest remn:tms ha o·bour good 
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In r'fiOSt commer"cial orchards, European 

honeybees (above) po llinate maca.damia 

flowers. W hen native Trigona bees (lelt) 

perform the same service, yields can be up 

to 20% higher. 

T rigona popularions, a criticaJ issue may be 

1 he ca p:~ci r y of doe hccs w """)' po ll en 
bcrwccol patches oF trees. 

A rnorc encou ragi rtg ~ i g n i ~ rhc 
di;uwcry by Cto.\S th.ll the >iLc .ond >hailC 
of macad.tmoa Aowcrs v:tries consid erably 
within .md between popul:uinn:• in JirTcn.:nl 
areas. Sumc M. wmpl(ylla trees h:~ve pink 
rather than crcaon nowcrs. Such visible 

rrai1s .an: ~• n int.l ic...Hion uf the hidt.lc u 
t:Cnetit wt-alth rhnr :1\Y:Ji ts b t•eedcrs. 

Populations found 
Anorher di,covay rhar drmon>erares the 
p<Hcntoal value of wild pl:onrs 10 a 

commercial breeding program wa5 m3de by 
amateur nanora list Ray Jnnsen. In 
I 'lR2, Jan,<cn fn und a sm,.JI. 

isolat~d popuiJtion of low-growing 
trees with small nuts in a parch of 
rainfores t ne"r (;Jadswnc. The 
·runt' of rhe gcn us, 1'vl. jnnsmi i. 
g rows 10 .seven m c rrcs and 
McCunch ie be lieves it could 
provide genes for more compact 
culrivars. lr may alsn help 10 

uvcrc.:nmc n major li mit:uion 10 the 
expansion of Austral ia's 
macarlamia inclusrry: a shortage of 
'uimble land. 

non hc rl y growi11g of' rhc fo ur sour he•·n 
g rowing species (M . illtt'grifolill, M. 
ICtrnpbyl/n, /vJ. umifolin and ;'vl. j nusmil), 
ontlrhcrefore onay be mon· heat w lcrant. If 
c ultiva r> could be bred with rhi> <rait , 
o rchar.d s could be esrab l ish cd in mo re 
margina l a reas Fu rrhcr non h. 

M. jtll/Sf'llii co uld easily have s lipped 
inro cxlinction hc(orc it came tn the noricc 
of botanists. le almost certainly grew more 
widely in rhe recenr past. /vlcConch ie says 

bo ta nis ts h:1vc recentl y found t rees with 
fc:H u re:. in [C'rancd iatc bclwccn J\1/. j11uu nii 
arnJ :t llotla:r mac:HJ:11nia species, k/. 
um{(oli11, which ranges berwccn Brisb~ne 

"nd G)"TI pie. 
T hese rrces m:.y he nam r:ol hyb rids or 

even a new • pccics. McConchic says. /\lo ng 
wi th M. rnnifolin, which has sm a l l, 
relatively th in-shelled nms. they could a llow 

breeder. 111 deYdop .1 pc" "" ' \ir.cd 
m ncatl ami:o fo o· drc sn :u:k food and 

conftctioncry industri~s. 

A• rh c <Hhc r ,·nd of rhe sca le. the 
m:1 cad:uni~ s fro m tro prcal ne.nth · cas ( 
Quccn>l:tnd :II'C gianr.. LOwering 30 or 40 
metres into the rai nforest ca nopy. Th..-ir 

nuts a re much bigge r rhan those of the 
M)uch~rn !->pccics. nom.' mor~ ~o ch:m rhn::.c 
of tl/. rltludintJis, a rccen rl y desc ribed 
spec ies From the Iron Ra nge north of 
Cook rown. Nf. rLwdiows produces mns up 
ru ~ix t.:cnrim(.'rrcs in di~mc(er. withour :\ 

lrard ,hell. 

A macadamo:1 minus ots hard s hel l 
would reduce tht" "0'\1 of proc;:c~'iing, and 

consumers n1ighc like tlu: idc:1 of munching 
on a mandarin-sized nut. llut McConchic 
says the gi.tnr nms ,ere: extremely bincr .md 
[(>Xic. i\ fi rs t, explor.t(lf)' taste os usually 
colough to Jctcr doe hungric.u predator;, 

(includi ng humans) from inge>ring n lethal 
dose. All species except M. ltlmp/,ylltl and 
/vi. intf!griJOiill arc prc.'lumcd ro have roxic 

McC•>nchic says exist ing 
macadamia cu ltivus are 
rcmpcrawre scnsiriv., a nd do not 
grow well in condiri o n\ ahovc 
30"C. M. jt/1/;enii is the most 

W ild macadamia nuts vary in size and toxicity. A 
knowledge o( how to manipulate cyanide production 
will help scienti sts to develop non-toxic cultlvars In a 

range o( r1 ut si2es:. 



lnterspccific macadamia crosses. The Australian research team was the firn to defi ne which 

species Interbreed. 

nurs. ahhough Gross SA\> oh.u Aborigine< 
.Jrc lrpuoed (0 have carcn the vcrr large, 
biut·r nu" d A1. whdnmt, probably afrer a 

prol onj~Cd pcoiod of lcado i u~; in wa1c r 10 
I'CI11CIVC" l·\~,lnOg<'nic COmpOUIHh. 

M;owd:omi:~ plants employ .1 variCt)' of 
uclie\ ro defend their protein .ond nil rido 
\ced' .tg.un\t would-be pred.uur,. While 
lllJIIY 'IIC'-'<'' are prot<:acd by the prc~nce 
of <.'yAmde in rhcir kernel>. the mu nlihlc 
nl.lc.ul,,mi.l species (ill. mrrgrifitlr.t nml ,If. 
urr.tphr/ln) have cym•dc-lrec kcrnds "hich 
they prorcct with a formid.1hlc phy,i~al 
h.u·rit•r: a t<>u!\h• thocl< shell. 

l\v11 'J'<.'Cics from <outhcrn (..!_ucensland 
(Al. ttmifolitr and M. jtmmtii) 'ecm 10 have 
ukcn the moddlr road. produ"ng <mall, 
rcbriHI) rhin->hellcd \C«h uon1.oining 
mrniN.liC lc,cls of cyan1dc. I he \111.111 'i~e 

of theor mu< may also be J subrlc dcocrrcnr 
ro prcd.no~>. which would h.wc rn wller.:r 
ami< r.~ek more nuts to make a mc.ol. 

M<.Cnnch ir says dc<tublc genes from 
these \pecie; arc rcadilr .i~tc"ible, hc<..ou<e 
thcv h) hridisc with the rwo c<ltblc 'pccics. 
llut IH>nc <>f rhe four J\.fnmdmnt•t species 
from nonh-c;ur Quccml.llid h) hridi\C> wirh 

the """ hcrn <pedes. reflecung rhcu long 
cvoluuunar)' i<<>iarion. \tore ~dv~nccd 
brecd1ng techniques therefore may he 
re<tuircd. 

Cracking the cyanide defence 

Univer>it\ ol Qucc"'lancl p<>,r·gr.lduate 
>tu<lcnr \d.1m Vi>•i•n-Sm11h working in 
~k<.unchic'. C'..SIRO IJbor.uon·, measured 
l"'·d' uf <\'anide compound' 111 rhc <ccds of 
rhc lou1 ><>uthcrn m.lcad.tnll.l<. (M 

1/Urgr~{ti/"', M. rmnpb)'lltt, ,1/ trmijolittnnd 
M. j.tmmir) .md <>f ,\</. dnurlrrn.w 1111d M. 
wlulllll/1 from n<>r rh Quccn, land. lie 
dcsuibn the lmgc. ,hell free nuts of M 
dlflultttms "' 'hvpeno"c' , whole the two 
biucr-u;ring """hcrn >pccit·\, ill tmufolm 
Jnd .If. ;nmmu, h.~ve lower r;y.uudc k\'ciS. 

Ripe nul\ from wmmcr<ial h' bml' Jnd 
their cd1b lc pMcnr specie' arc lrcc of 
cy.lllidc. In l ??2. howc, cr .. on other P'"' 
gradu.uc \liH.Il'n t from the Univcr,i tv uf 
Q Hccn, l.llid, Jo nellc Dahlcr, w,1; ~UI'p rb,·d 

10 find rh.u when rhc nuts .ore gctmin.uing. 
ohey l<HH,oin cwn more t)'.tnidc th.111 1ht· 
biuer kernel' ol il/. rrrmfolht. !'alien nul> 
rhar db>olb moi>turc then become hiuer 
and me<hhlc, .md )Oung !>CC<IIing• hJ\c l11gh 
cyanidt·l<-n·l< m thcor leave<. 

D.ohlt·r ""pctt; the>c >pcciCl. 1i111e tl1ci1 
cyanide prmluuion \l) that the gene' ;wiodo 
on o nly when 1lrc nuts a rc vulrH'r,,hlc w 
prcd.u io n: ht•forc the >hell de, clop> .. w d 
when it i, "" ofF during !(Crminauon. llcr 
rc>eJr~h could help reduce protlu"inn 
loS>e$ due w """ ntrnong bi11cr Jfter f.ollmg 
ro the !!round !>ub«-quenrl)'. \'1\'tan-~mllh 
found rh.u c).Hlidc Jho O<wmul.u~' in 1hc 
shell .md hmk of the edible mu~. but 11111 m 
rhc kernel. durong the p re-ripcnong >rage, 
whik rhcy ·"",rill green and ><>IL 

Viv r.rrl ~m r th says thar plan" uthcr 
th•n m.oc.od.1mi.1< 1ncludm~ m>nc lruou 
su1.h J> .qHicur' and the trupi ... ol grJin 
sorghum n<e a sonular form of defence for 
their \t'c<l' and lc~ves. Genes uwol\'cd 10 
rhe C) Jnugcui .. p.uhway ha'e been wdl 
studrcd on \o1ghnm. whrch also 'ymhc""" 
a cyanide prcurl'\or molecule eallt•d dhurrin 
in its shoots. The first key >tcp fu r ohc 
prndutoHII1 of dhurrin and orhcr 
cy;umgcnrt wmpound< is cataly~ed by .m 
enLymc cl lied .t qtochromc p4 SO. Alter 
symh«l<. tlhnrrin can Ill' in rurn dc.tH:tl by 
an entynll' ulle<l beta-gluco<td.r<c ro rdc.t\e 
rhc cyantde. IIO\\C\Cr. mo;t pl•n• 'J>e<.ic' 
\lOre "'·'""ll'·nic compound;, m drffcreno 
ti"""' ru hcra ·glucosidase< to prevent large 

If the cytochrome p4SO enzyme could be 
'switched ofr, species such as Mocodomto 

t•mt(olio. with its sm;;all but toxic nuu, 

would become edible. 

.r.:.tlc rdea>e ol<.).mi<lc. Therefore n j, nnh· 
upon ri)\UC tli,raquinn chat cyanide: 1\ 

released in L1 1gc <pr.tnr ir ics (sudr '"h)' 
lhcwing d oe nu t). i\lacadamia; ami d ocor 
re la ti ves :1 lso synrhcs isc dh u rr in .11HI 
protcacin (a do;.cly related compound), "' 
well .1s po<scssing bcra-glucosid.ues rhar 
release rheir cy.umlc. 

Vi\'lan-\muh '")'S thar borh rhc 
cytndrromc p4 ~0 .111d bc:ra-gluco,idJ\c 
gem"' have lx:en clonl-d from other <pcoes, 

. uch •• ><>rgh uul .111J c"""''"· .11ul UJi rld 
serve :.u gencuc probes ro i sol:1 1c lhc 
equivalent ger1cs fro m macadami.t>. 11 rhc 
cytochrome p4~0 !(Cnc could l>c ; witcloed 
off. it would block the cyanogcnsi> 

parhway. '" 1h.u .1 species suth a~ J\1 
rnmfolt.t. wuh ll~ ~mall but tO~IC nuts. 
would l>n:onlc e<l1hlc. !'he challenge would 
be to ma ru pulare ohc gene: so thar n w.1~ 
.clccrively ,ilcnccd in 1hc kernd. but nut in 
1hc seed m ar or o uter husk. where cyanide 
may be J v.d.u.thle deter rcu1 10 ir ll>Ccl ai!JC~. 

An01ht1 pu"ihilicy i\ tn i 1u.:-rC.I\C ur alfl'r 
the activity ol rhc betJ·glucosidJ>e gene. ,., 
rhar all rhc ·~·.111ulc " released frum 1hc 

plant's "''""' and di~pc:<>cd b<,fore rhc nur 
ripen<. A mort' tt)ll\'Cnttonal appro.od1 
wou ld he w hyhrod1<e rhc edible SJ>c~<:IC' 
with the C) .mu~c.'I1K 'pccies. 10 yu.:-lcl non 

cyanogen ic lr yh rid; with some ul the 
dcsir:~blc dur.tctt·r i. , ic. uf doe >ur.t ll eo. 
im:diblt 'P~t.ic' \'(lh.ucvcr fcch ll it) IIC\ ..re 
adopted. the uutwmc " hound w reprL"cno 
a signtllcanr return on investment for 
Ausrralia ·, m.r<.ul.um.t mdusrl'\' · 

More about macadamias 

Dablcr JM M<<'onduc ('A .lncl lurnhull ('(oN 

(1995) (~U.ttUd l t;HIOII Of cyano~l'flll 
gi)•cosiclc' in the 'c.:cdling.s uf rhrt"e 1\tl.lt~HI.uuill 
(PrvtC.t\.\:Jd )pnic!'l. Austrftfuw juunt;l/ of 

&t.Jny Vllltllll< LI(C.l, pp (>19·28. 
(,ross ( l (1•1•1(>) \bc3d>mi>. In I-I•'•' •/ 

Atvtr.JitJ \ ·ulumt" tc-.. pp 41')-42:). 

Ecos 88 Wtn ter t 996 19 


