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L Jntrodu<::tion 

Papua New Guinea has major gem1plasm collections in its major subsistence and semhcommercin.lfood 
crops aibika, banana. cassava, sweet. potato, taro nod yams. ·PNG also has a collection of;hybridst1gar 
canes for its own sugar cane indust.cy. Except for sugarcane, nearly all the varieties in these; collections 
were collected in PNG. PNG is also a major centre of genetic diversity for some of these plantkinds 
(e .• g. phmrtrin bananas, taro, some y41ms and sugar cane). Since varieties of these plantS are 
heterozygous and cannot. be stored a~ seed, an agricultural varieties ofthese plants are vegetatively 
propagnted. and predominantlv vegetatively maintained in gennplasm collections in the field. Although 
tlle absolute costs of maintaining these collections are low. the costs are high relative tQ PNG's financial 
resources. Even if external funds could be. obtained· for this gennplasm maintenance, economic issues 
still arise such as whether aHemntive techniques should be used to preserve existing plant germplasm 
resources. or whether funds should be targeted on different species. 

Because use of plant matetial in one breeding program does not preclude its use ln another program, 
plant gennplasrn is non-rivaL Been. use o.f dift1culties in establishing effective property rightS in plant 
varieties used in. breeding, t gem1plasm may often be non-:excludabJe. Non--rivalry and non-excludability 
charact.cdse public goods which are ge.nernHy under~produced in market economies. Because germplasm 
conservation is a public gm1d~ sufficient conservation would probabl,y not be undertaken if left solely to 
the private sector. Consequently, the collection of accessions for and the maintenance of plant 
gennplasrn collections have typically been undermken in the public sector. Public goods are even more 
likely to be under~prnduced in developing countries because of high demands on government resources~ 
and gennplasm collection and maintenance are often undertaken internationally (cf. Kambuou 1995 on 
collecting expeditions tO PNG). Because the use of plant gennplasm is non,.fival, there has developed. a 
corresponding ethos of the free exchange of plant gcrmplasm among plant breeders~ this free exchange is 
probably an economically efficient system. However. the greater commercialisation of public breeding. 
and the higher profile of private breeders supported by plant breeders' rights, has increasingly 
highlighted the value of genetic marerial used in plant bre.eding (Godden 1984~ 1991). Coupled with 
financial restrictions on gennplasm conservation programs and current (and likely future) increac;e.d 
emphasis on the commercial value of gennpfasm collections, there is a need for a more systematic 
analysis of the optimal levels of funding~ and the optimal economic organisation~ of plant germplasm 
collections. 

Maintenance of plant gerrnplasm is an investment problem. Economic analysis of germplasm storage 
requires a comparison between the rate of rerum from investing in the conservation ofgerrnplasm and 
rates of return obtainable elsewhere. The principal diffic.ulty in evaluating gennplasm investment 
decisions lies in being able to assess the value of the gennplasm. The production proGess for plant 
breedihg may conceptually be modelled, linking gennplasm to (i) an understanding of the constraints 
limiting plant production: (ii) the relaxation of those constraints to produce varieties providing higher 
yields and better quality characteristics~ and (iii) contributi.ons to maintenance research tO offset declines 
in the resistance ofcommercial cultivars to scourges.2 Such modelling would enable estimates to be 
made of the value of gennplasm. 

With the exception of bananas and sugar cane, there has been much less plant breedingin the above 
crops than in the comparable staples of developed countries. There is thus likely to ~considerable 
potential for plant breeding to improve the yields and other proauct characteristics of these crops. Plant 
germ plasm collec.tions are. likely to play a major role in crop improvement in these species. Thus• the 
collections that PNG holds will be of major significance~tofuture cropJtnprovementfor:bmhPNQf and 
possibly also in other countries. Some of the. historicatandpotentiaLbenefits of this ·material ilfe 
internaticmal--for example, some 25 per cent ofthe genes ofmodern sugar cane hybrids are derived 
from .the PNG canes Sacchatum officinarum. However, l:'NG is bearing 'the full cost ofrrutintaimn~ :its 
gennplasm collections. There is likely to be under-investrnent:in conservatiory :of ENG's plantgeneti~ 
resources (from the international viewpoint) .unless mechanisms for.payi11g ,PNG to maintainJts ,genetf~ 
diversity can be established. Further, in a develQpin~ country like,PNG, insuft1ci~nt 'reSC>urces ·may ·Pe 
available for the conservation of plant germplasm even from a :purely ,natiomilpers~tive. 

1 Even with. intellectual property rightS ~n. commercial: plant varj~fies(plilntipat~nts. :plant'p~e~.ers rigb~, 
'plijntvariecytprotection, plant variety rights·etc.}:there'll'Ul.J:l}e.difficultiesin:establishirlg:eff¢ctive 
~r.operty rights (cf. Godden 1982)~ 

Le. peSt'i, diseases .and w~eds. 



~nte objective ()f the research is to assist PNO m nssess wheth~r ot not it w~•n~s to .IImlm.-~hnh~se 
gcrmphtsm eol1ections nnd, if the~ c.<)llections Hre m be retained, whacist.he In<>st·ert1ci¢ntmea,ns of doing 
s~1. The generttl frnrnework oflhe ann lysis will ttl$() bc~relev~\llllo other develnphlg-ftllld.'<ievelope(J­
coumncs mterested inexmniniug the socinl rerurns l<lltwcstment i•l plantgeo:nph~snH~()lJecd()hS~ 'The 
initial tOOtl!) will be on the costs.of m:riJHaining ~I restricted sct.tJf' PNO'splnnt gen11plasn1 Ct)IJ4edons (in 
albik:l. ban ann •. sweet potnto and tnrn}. This .Ulnl ysis wit J emtble ~poUcy rn~kers tO evnlu:lte the effects or 
dmnging the sizes of collect.i<)ns tUld/or rcaHocat.ing t\mding;tcrm~s differcnt.plantkiods andctiffercnt 
n1edK .. ds of germplnsm ,.;onservmi(m. A g~mcr'ttl f't1tmework ft1r nn4tlysing the contrlblition ofgerm1>tasm 
to the pfant breeding prT>~ess which tntcgratc,s cost dma and estimates of the v:th•c or various ctnsses ,,r 
gem1plnsm wtU al'lo be devet<:;ped. This general fr·nmework will be applied to the g(~t•nplnsm ,.;olleclions 
in PNO to n.sst;ss the nc1 Ct'lntrtbuuon of these collections tt1 PNG und world ngdculturc. und ro guide 
(iecision·mnking ~•bout t.hc fmurc of these coJlcct·h:ms and rchucd coUecdons cls<:where . 

.2. PNG agrkntturcJ 

2.1 Unckg:round to PNG 

New Ouinea lies berwce.n ~ts nnd 12 dcgl't~es south of the cqu:uor ancl1s approximately 2~5(){) kilometres 
east w west, with nn nre.H of .nround 775,(){)() square kilomeu·es. The e~lstem pttrt of the island coml>dse.s 
the mainlnud of Papua New Guinea tPNO) Which nlS(} includes the large ishmds or New lldtain~ New 
rrehmd. Bukn :wd BougaiuviHet and many smollenslitnds. Irian Jnya, l' provhl(~e oflndonesia; occupit"s 
the wesmrn half c>f the Nt~w Gumen island. The ureu of PNG is about 475,000 square kilometres and it 
hM; n population nf ~tn)Und 4 million. 

·nle centre of the main islond <)f PNO conststs of a series of rnountain mnges rising to Qver 4.000 metres 
with pQpulous upland valleys, 'rJH~ chrmuc in conM.aJ ttrt:ts and larger islands is generally hot :tnd humid, 
with tempcnuures mnging fmm 25 w 35 de:G:recs Celsius. *I'he valleys of the Highland region (lre ustwUy 
hot m the dnytime but cool to very cold rttnight. Rainfttll varie~ frorn lOOOrnrn per year in Port Moresby~ 
tO over SOOOmm in some wetter areas of the country; nbout 80 pea· cent of the country receives over 
2500mm. Some areas also have a pmnounccd dry season (McAlpine et 1\L 1983, cJ1apter 4). 

11le vege.mt:on of the country varic!s with elevmion and ntinfnll. I'NCi flom has some similaritie.~ ·whh 
those occnning in Indonesia, Mnlaysia, the other Pn~..!iflc lsland countries and the wetter pnn.s ofnorthern 
Ausmll.in. 111e tropical rainforest arens of dte central and the nonh western pa.rts of mainland PNO arc 
rich store houses of genetic resources of t1ora and fuunn much of which is unique. 

2 . .2 Agrictslture. 

Agr.icult.ure is the most importnnt sector of PNO 's economy. h provides a .liveliho.od for :tbOUl. 8Spcr 
cent of .the economically active population of PNO, nnd employment for 25 per cent of the workforce in 
the commercial sector of the economy. Agriculture creates a. bout 25 pcr.ccnt of Gross Dor.l1estic Prod{mt 
(Uldcontri~utes 14 per cent tt) foreign exchangeeurnlngs. The ~~gricultuml sectorcom~rise,s subsis~cnce, 
semf .. subststencc and commercial sub .. scctors. SmallholdcrG1nners are the most prom1nent prodl1Ct!rS 
who produce 75 per cent of coffee production. 65 p(;!r cent of cocoa. 66 per cen( ofcopra and 35 .perc~ot 
of oil pahn nnd utmost tlll food crops (96 per cem ofaH a_gricultttral produce). The employment. s.tn.tctttre 
of t\griculture is 8.5 per cem purely subsistence. 87 per cem semi·S\lbsistence or semi:Ocornmercial 
engaged in both subsistence Hnd commercial activitie.-;, and 4.5 percent purely commer~iaL 

{a) Food Production and Consumption 

Production of Stttple fo<lds rema1ns the most hnporu1nt.economic activhy formostofPN(l's rurnt 
population. Semi·subsistence food production Is based upoo U1e traditional sys.tems of s~1ifd.ng 
cultlvati<)n. Pressures of develQprnent and rnodernis:ttion. suchas urbanis~tion, rising .popuhnion 
prt!SSltre in some ~•reas. and the -growing desire for cash among rural :people are lik~lY 10 cause, a gradt1al 
change tOWlltds more sedenuu-y systems of production. · 

Subsistence fanners in PNG grow u diversity of fQ<)d crQps in Uteir garqens .. A. vade,~y Qfcr?J!''~pc!~liC!$ 
are plame.d.in a mixed cropping manner, usuu.tty at very high (tensities. The s~cculen~Jf!afyvegehtbles 

3 ll!tsed on .Kambuotl (1995. chapter l). 



nre plnmed firstt. followed by root crops and then ttee crops like b~uwnas an~l imitS' and nl1ts •. Sw~~t 
ponno (/ fiOWOf!ll /JCI(tJI(J~' .L. Lam.) is ·the predomimtnt cropin the Hi~hhtnd area$ 9ftlle cCQ~OfJ1· J'n ~he 
L.owlnnds. the crqppiog systcrm; are more diverse un~t vaty among '1reas. 'l7he <icy coa~naLnte;ts of the 
Central J'r(Winc;e. follow u. yam .. banmla.-casstwa lm!ied system, Yarns (f)(o.~aorea spp.)a,re:usuaUy· 
harvested first~. followed by ~tnumber of harvests of ban~na (MllSU spp .• ) and cassava (Manl/t£.11 etrt:a/tmta 
Cnmt?.). l!ra.ro (Colocc1sia ttsculmlftl L.Scholl:) is predomimmt lnthewet lowlttnd areas ott MoroPc 
Prrwince and the atoll environment of the N<)rth Solomon Island. Diploidbunanas ~tre \vldetycultlvttted 
in the M~idang, New Britain~ Ne\V lrclnnd. 1\~tm·obe nnd tJ\e Scplk Provinces •. Triploid and tetruploio 
ban anus are n1or0 suitable to the drier arcus ot' the Markh~ull/Ra.nll1 valleys and the Central Provin(:e. 
Yam based cropping systems nrc practised in same inland areas of l3nst Scpikt M:ldnng and 'the 
Trobdand Jslands of the Milne Bay Province. Sago (l'vletro.'(y(oJJ ~1JfJ.) is predominant in low marsh.lnnct 
areas throughout the cmmtry ~tnd is still harvested from the wild. People fmm the wetland areas ofthe 
Fly. Seplk. Ramu and Puerari deltas ch)sely follow the sago based cropping system; root crops nnd Jeafy 
vegetables are grown on nlttrghwl arable land as a supplement to sago .. 

Despite periodic localised f<>Od shot1ngcs and a fe,v JR1Cket'i of severe malnutrldon, food supplies and 
overall levels of nutrition uppcnr adcqtmtc throughout PNG. Commercial production of food crops is 
Umited by the si'z.e of the dOJncstic market~ while the mnrkedng of traditional stnple crops is mJvers(.!ly 
nffected by their low vulue~for .. weight mtio and perishability, Sugar is cornmercinUy produced in the 
country csscmlully for the donlcStic mntket and Is currently completely protected by an import ban. 

DomestictHed pig!\ are the main animal used in the traditional systems~ together with vHlage, fowls a.nd 
chickens. ·nle remaining livesto.ck for food are hunted. Domesticn~cd pigs play a significant role in the 
social life of the Highland areas. Pigs arc regardl!d us a fom1 of wealth and are used mainly illttaditionnl 
maniuge ceren1.onies and deuth feasts. Domesticated livestock are generally ftee mnging .although 
supplement.~ of sweet pot;.uo tubers r~nd vines and split coconuts are occ~lsionally fed to pigs. With 
comemporary changes in Hfe style nnd greater emphasis on dm moneuuy ec<morny, fanners across PNG 
are expanding into livestock production, Including cuute~ sheep and goatst piggcries and poultry for both 
layers and broilers. Titese nrc intensive systems and fanners have to make changes to their subsistence 
way of life to cmer for these dmnges. 

The commercial livestock industry consists of a few intensive broiler chicken operations tha.t also supply 
feed 'tnd chicks to om--growers~ a few intensive piggerles and cuuleranches mainly in tl1e M~trkham 
v,mcy, Since independence the poultry and pork industries have reached self .. suffi<;iency levels with 
Government ~rotection. ·n1e government is attempting to develop a smMl sheep industry in the 
Highland~ to mcrease local production u.nd consumption of meat. 

TI1c main river systems in the country include th¢ Sepik, Fly. Ramu, Markham and.P~•ernrl river 
systems. The livelihood of PNG's coasta.J and tiver people revolves around the sea and the water ways. 
11H!Se people depend on harvests from the sea Wld the fiver syslems. The cor1.ll:reefs :surrounding-the 
islands and the coastal areas of PNO are rich in marine life including a diversity of fish, shells.lobsu.~nh 
crabs, sea weeds and variety of other sea creatures. The waterways are also rich in fresh waJer fish, 
prawns, crabs and other river food. 

People from the coast and the river systems also pr~ctL~e shifting cultivation for production of fresh 
vegembtes and staple root crops to sqpplement their aquatic di<!tS. Sa,go is the mait1 s~aple food crop for 
the people liv.ing on the plains of the Sepik, Fly and P~era,ri deltas. Jtgrows wild lnthe dverpl~in$,'Lt}d 
swampy areas .throughout the country nod is hArvested whenever needed. D\le to ~1e shortage of~:ttable 
landfor cultivation. river people establ.ish social contacts with mountain~ndintand,people for ba~r 
purposes. F}sh and other river food are exchanged for root crops and other vegetables. 

(b) Export Crops 

Crops contribute significantly to exporteumings with an aver~geofK260miUion be~weenl9SS~and 
1993.A Coffee is th~ important cmp in terms of.foreign .exch;tn~ean~ employment witha~l1t· 50 per 
ce.gt of aU n~ral households producing over 70:percentofthe ctQl' tWnUi!HY. · About64,-5,0Q:h~c~es 
(50,000 ha. smallh9ldin~s ~tnd l4,5()()ha plantatiQnsJ '}fel1n<ier coffee •. CQCq~ is the s~ond:mqs~ 
import¥} temp with 22:percentofthe value ofmajo.r ~~ri~t1lturale~pol1S. AbOut ll pericentpf;~l:ntr~l 

4:PNG's currency unitis the kina(.K). Jtl~tot>erl995, ~le ki~a p-aa~~~:~ppro~i.Iti~t~ly lt} wiUrth¢ 
Au~tr:alian dollar. In September 1994 th~re wa.s a 25 .~rcentQ¢ptecl~rlpn,Qfthe:kina~ 
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hmrsctmld!) prodo~e ()6 per c~tH of th~ .crop rmd Ole bnJ:mce from tlttJ>ltJniltdPilS•. C9Cl)ft ht•s:Pf1 :tt¢~1 ¢( 
116,600 hcctttrcs with49~900 ha under csuucs itnd 66,7()(J h~ HS Snli'JUholdings~ Oil<J>~•lm 'L~lJl,~ Oli~d 
m~~<>r cn1p with l4 per cerlt: of the vtH•J~,:. of expt)liS illlJl\H•HY. It C(lYcr~ flll't•rca. of; nl)()nt ·SS,()(Xl h.c~ttarcs 
(33.000 IHt est;ttcs nnd 25;(){)0 ha snudlholders hwolv:ing; ttbo\tt 7 ;()(~lramme.~J; cst~tes J>rt)doec\6S ·p¢r 
ccn~ of the outp\lt.ls.nd the remaining 3:5 per· ccm is from Snlaltholdcrs. 

fn the Cf)C(lnUt industry~ copnt and coconut oit ncc:mwn ror ll per cent oft.hc vMue «)r n\nj<)r -agdcuhtlr"{tJ 
exports and the industry supports ubout f l J .000 h<HJschtlfds cuJtivat.ing ;Jn :mm of~ tlh(HH 100,000 
llcctnres. Rubber nnd ten nre :>•tmll ht terms of fH'<)<fuedort. acrcttge .and rorcfgr\ exttflan~c e~U'Iiing. AboUt 
8,000 households gn,w rublx~r and the production in 1993 wus 2t800 mm1es. wlth tnt ex.f)<Jrt vttlue of 
,K2.2 miUh)n. ~1ore dwn 83~000 Jwusehohls nrc engaged h1 the growing ofspicce crops and other 
t.themativc c:\sh crops. The unp()rtant mdividual crops nrc chHJicsf cardamom ~md pyr:cthturn. ·n1u 
expnn value <)f thes<: crops in 1992 was K82 1nH1ion. 

J. PNG's .food plant .. gcnllpl;tsrn 

The selection nnd/or dcvctnpmcnt of new pJnnt vu.dcucs stlJllurgcly depends on tr~tdidomtl t(~chniqucs of 
<>bscrving nnd recording superior plnnt n'mct'UlJ, inducing scxunl reproducrh:m using S\lpcriot· p;wmt 
mruerinl. and se:lccting the- Ghtc ()ffspr·mg ()f these <~n>sscs.. ~ntc continued d<wclopmcntt~f superior new 
vurhttic;s depends on the contmun1 $c.nr<:h or th<~ pJ~un geneptwl for desirable ch:JrUctedsde.s ttnu r1lifbfH be 
incOIJlonned in new wuicuc~ Convenuonal pJom breeding iZ) thus deper1ilcnt <>n t.hc mnlruentince oft he 
cxisr:int~ g~~nep,)ol :md iLs .t.homugh cvulum.ion H~ a St)UWC of :mimblc new generic truil$, 'l110 Jkst><>f the 
genetic rnaJ.erinl dct'ivcd from "gcncfie" engJnccri.ng" is just bcglnnint~ w become ~•v~1Uabtc but h. tt)(J. is 
erurcmly dcpcnd.em on th~~ incmvor~ltitm of known genetic t.tnh.s into existing plam kinds, A typicaJ 
example of such search for new vnrictie!i was t.he screttltng of uu·o vnrieties for resismnce to Utro l<utf 
bHght. and the inc()rporuuon of this churactCiistic inw va.rierics by traditional s«~xtull ctossing ()f VtJd<tdcs 
in a PN(l plnnt brccdmg pr(){tnHl'UHc. s 

3. t Background 

Subsistence fanm.trs trt PNG tmdit.iooally maintain, multiply •wd distribute (heir own phmting tnlltcd~l.ls. 
AhiWSt all the crops gmwu are vegeunivcly propngmed~ and planting; rmuerials <)f emps such as httrlnrm.s. 
uu·o, cassava. u.ibiku and other l~afy vcgt.!tnblc~ are muhw~ined in <JI<f1J:trdcn sites until the nc,w (~nrdens 
nre made. ScedJ> of amamntln nnd other vcgut.nbles Me usm1Uy wmpped in lenvcs and ~Hoted a.bove fire 
ph1ccs for up tQ il month bef()re pJn.ndn.g. The good tubers of yams arc seJcc.u~d and stored ln spcclnUy 
bullt Yilm houses to allow tin~ tubers t() sprout before thc>'nre phlJttcd out. IntJlcTrobri:wdJ.sJnnd of 
Mlln~J3ay Province, yant!)ttrc stored in yam Ju)uses for ~1longerpcdod <)fl.imcforcat.ing as well us for 
planting. · 

New CJtJinea isH c.crurc of genetic diversity f<>r phult;Hn b~UliHH\s. Hlro. son'IC yams and sugar CitnC 
(Katllbuou l99S). Sweet potato ru1d cuss:.tva :tre exotics lmt·have been in P~pua New Ciuitlea for at. least 
scvcml ccntnricsi t.hc f<)rmer flowers ptofuscly iJl th(! HighfandsaJld there is thus the op.portunhy .for 
comi.nued neJd <.wolmlon. '11te PNO gennpl(tsm coUcctiof1s oft he fnod smpJ~.s (i;e. ~xeJudJng s~•gar 
cane) ;)re nt'PN(J <>rigln, nnd little ohhis material hus been rcloc,ut.td out.~kfe PNO. 

Vadclics of these phtnts arc ;dl hcterm·.ygous ;md. :we thus v~gcunlvcly proJ?a~;Hcd in '<~gticulttlr;II use~ 
~-nHsse v;u:ieties can only be stored as vcgcwtivc fJlHtcri;llt nhhmJghsccds of: s!une phlntkJnds nrc. vhiblc 
(e.g. sweet pcmllo~ Utro~ sugar cun~) and t.hus gcuc pot)ls can be st~>rc~.t using sce~J. ym:icdcs of lhcsc 
plant kinds have trudillonaHy been mahHulncd as fiCJd coHecdons vhl freq~tencvegetutivc,prQpnauti(?"· 
Aiblkna.nd th~ rootcmps are rcpl;\n~ed at ab(mt 6 .. monthl.y interv••Js, wiJUeb,tnana ~u1tJ s~•g«tr<mne ~re 
repfamed every few years. 

111ere ate major c,.>flcctions of gcnnplasm in P•mu;t New Ouinea:for the fo'Howh1g crops (cf~ 1~abfe t)~ 

5A,:; an ¢X~niplp .oftht; vhlUf> ·O.f~.CPrlventJQmtl plnnt .. l~rccdll}~> if),r¢rltliJrViU1d':I'1Jx'{l~~$, m;~~l~· ;f:'V) 
estirnfl.t~d :thepresen t. val tH) of din~clJ~ncf1ts ()(: :th~~ Jncorpoi~d(>n:.lnt9 ·AV$tt11J.if!~:t'WJ,¢ut,:y~~)¢Ji~S\i>"~ilJt~ 
whct~l 'rdwutfin~~~ g~ncs dcriv~lftom the CIM.MYT prr>~r;t•n.J~ b1 M~xJC') 4S',$2.;64<)tJtln :~,993A9~· 
v~Jucs. 

·~ 
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Aib~k;t (,Ab<!lmasclu~s man/h(JtJ~ b:1n;um (~tusn ,\'flp), c~~ssavtl(Nfllniluu <tSt;t~lenttJ):;-~Sw~~et.'P(Ha{Q 
<lpOmi,ml1/)(Jl(}IU•~~), Ulf() (Ca/O(!(JS/(J I.M'Cfi/(!11111), yt~rns (/!)itJSC()I'(!(J $pp)"-llt .. J<!,ne+ttCb .. $tfilft)llS l)f·th~ 
I>epnrtrnem of Au,rkmhure nnd l .. ivc.t.smek (l,ACJ. 

SUJ!U,r e4Vld cso,~cJwrum hybridsJ-f~tmm Sugnr Cmnp~Jny lms Mtextensivc C()IJ.~cdon of 
t~mi1n1er~inl,cnne f!ybr•_ids~ thdte. nre_ulso Jht;.·r~JnmulJsof:•colle~\tit),l ofindigc.ootls~ugarcnncs Ht 
t)At.:s Uubw AgncuhtlrTtl Rescnrch Centre. 

Smnc l)NO m;uednl is olso held in field eoHe.ctJons (HHside PN() (c.~;. bannnns in the JNlBAPrct-Jitmal 
colt_ <:C.Iton _ .. l,ti_H~. Ph;illpplnL<,·,_s. Q~l_e,cns,"lmn_ll)_·, e' .p:_Inm_ e' nt_o __ r Prh_l_. __ ,_,:•ry_ J_._ndus_tr_Jc_·_s_·'_ M_f_•ro,-·_<~_c_·h_iY n __ esc,nr_._o_h ,s_ .. ·t_~_·t_r_ltm. 
und Ul Mompclhcr tn f'rtmce). I~ISSUe culn•rc CUll be. ond has been. ~tsed. tcnnnuwun PNO ug,rtnplnsm 
fm· !{Orne of the:se crops· .• , .. bot.h __ within PNO (~.g:. swc.et rmmto (H the I ... owhsnds Ag.ricql!.urnl I~KI~dm<;nt 
StntJon, Kcr1tvnt) and mnside PNO (e.g, bannnas ur Mn.roochy Mtd sw~eq)(mltoes in the PJ~.Ais JWtljCC.l in 
Wesum1 SmnJ.)il). Sotnc vttritnit)n rmty t>ceur m ussut: Clllrurc (~;g .. bnmums).. 

'll1e onnunl '~ost ,,f nutintn.imnu; th<~ pubhcly·hdd gcJ'tnplnsm colle<;ti<m$ hl-PNO ts npprmdnt:ucly 
KJ07 ,000. nnd the brctRhng r:)rognmunt:: _in ntro oml vnriety Qvid wu1on progmrnmc. in sweet p<>UHO 
din~:dy ~tssocwtttd WHh two of lh'-~se coUecuons nl!iO costs npproxim:nely K 107 *000 p.n. tl'ttblc; 4). 'fllc 
cost of mrthn.~~rung the Rmnu Sugar· Cornp:tny's &U!tnJ' cane c:ollecti.on is lUJknc>wn. \Vhllc this pubhe 
cxp.c.ndimrc; oppcrtrs stnall. for n cutunry hkt: PNG wtrh nu{jm· tll1lcroeconomic und govemrncnr. 
budgc11try cortsirlunts; even rt~htuvt;l}l ~mnn cXt'X:it)diu.tr~ art~ of eonsidttruble t(;un<Hnie imp(mntlce. 
r.!Sp<!,cinlly when such dxpcnduun: n1uM be incurrt.~d every ycnr. Oennplusrn n1(tintemtn~t nnd cr(1p 
hnpt·ovemcm prl>grnrn~ for the food NUiple~ (!lgelhc.r cornpr~ISe obom an rxtr cc.nt: or OAf .. 's r~StMCh 
budget <CJhodnkc and \Vuyt J 994, p.9:lJ. 

f)NO*s scarce resource~ m phmt gcrH'IPhtsm contJcrvunon nre devoted to the rehulvcly smnU nwnt.)(;r ~1f 
phuH kinds wh1eh orr the mnJor cutnmt fond som'tt$ for the poJmhHJ(Hl. However~ PN" tws ~• rich 
scwrec of plmu .geheuc drvenwy CKnmbu(m 1995), some of winch i.s currentJr used to obmh1 food. fibre 
and medicimrl nmtcn(tls So. me of th~sc plnnt nmturmls rnny ulso pwvide sig•nflcnrn flmtre comrn~rcinJ 
OPflOrlumucs T'he'Sc pott;nunl future lx::nefits m:ty nt>t ~- uuu.incd if the curnmt emphasis on cx.!sthll,; 
crops is n:tn1mn1ned nnd eXJ!$tint~ div~rsity in otht!r spccl~S is not pnHccrcd and expl(lred. r~wureJ)CtJc.fits 
f()ft;,gone frmn n Cuilur<! w expl'm other spcctus nre nn oppormnity cost of"' the curr~ru, eoncemrrnion <>f 
consurvut1Qn c.tfons in a :mmU rnng.e t1f plnnt kinds. 

3.2 CJ~llctic l)ivc.nnty uf 13.dilllc Ph~ru~~(, 

Cu> l~om crops 

Root crops conrnlnue dH: tntlin stnple d'ict <lf PNCJ. Sw¢el- rmuuo (lpamatta :IJJ#{J((l,l' 1~. 4tH!l) is f~NO's 
r1,tnin.rom crop. h is wide!y cuhivmcd m PNC; fn~m set• level OJl to 2700m whh the; nmin prO<hJ~tJOtl. 
suesJn dl¢ 1'1tgh1nnd pn,vuH!e:s .. Sweet potntc) 1tt:nvely 8t:e.ds ond 'rons~:tmlyundersoP.s·otoss,:J>¢1Jsncu•on 
in t1cld c'mdldm~s p!ln~culurly in ,ht~h nHhudes. ~l1tlslu1s c<>ntrlb~nc:d to hs gr<:tlH~~ntulc divershy in,1he 
cmmuy. I. mba Is cuhtvnted for us tul.>eJ' m the "rnmsn~ su:eluJf WQS~cnvf>r<>~1tt¢~.ffJQtrt(U!flll(JIII'lfiCt1 
Clc~CaJJy known. as ktmgkons> ts on nqnm!c, OoMing htrha~eous -~~ronnJnJ.cuJtivm~df~1r fJS ~oup~ 
suGeulent termmnJ _ ~ht)ot($ nnd lctt.v¢.8 wtueh m·e used as spinach · tl the; loc.t!ldiu~ S~v<;n~lwlfd 'IJ)!)n1<)t:l 
SJ?<!C.ics urc fm.md in PNO (1. digifri!t! L., llwthwf/alia l-.1, p/<:lu~lo R:. Or. and.!. trllofx(l J,.). 

Tnro!Col()cusiattscultwm t . .,, Schou) is the second nlofiJ. imp<>ttlJOtJO<llcrqp.o~l)JS(l, n.-_i$·<1rlo()fthe 
tr_;l_(_ •. _t __ ·h ___ ;. ____ o ___ r_l __ : __ 'l f_·n_'_-!_i_ & __ '_e ______ o<n_~s_·foo<_ J e_ rop_ $ of_I_

1
_N __ o_}·J._l·n_. __ · d __ -- _is_ r __ · __ r_e· <_Jo_•_l_.1 __ h_'_' .. _.- __ t ___ ·_n_. _t __ ·_-~_Y_-__ -_·_ a_._,_r_._-· __ o_ . __ ~, __ ¥ __ -_" .• -_,_,._',J __ ... _._'_:J_o_·_ w.·_ .... J __ -__ a.· _'_-•_._~ __ ·_·_·-_·_.•.·r_._a __ :_J_ .. ·_-~_ .. ,_._ft_. __ • •. , .. '.·.c_~~-~_'_· .. ··_·a. __ J··._c_ .... _ f~_·_·.s_ -<'_r ___ .•. m<xl¢rut~ ferttlity rromsen Jc.vel up t~) '27()()Jn. PNO tm_s the woddtslargesr;geneu~d•vet:SHY{lftnrQk l) 

surv~y of wild ~~lro by the te:.tnl oftnro scl¢nt1St$ tms¥dJtt:illllbia .J\~r.i<:t.dJUr:tt'R~~~:ttrcb Q~m~.J.Al«f, :pNQ 
htts shown tht~.t there is r¢lutivcJy Jowdiverf)Jty whhJn rJ1r;. wUd.·U.rQ pQpJd1ldQo·9b~J"'IcrdJn .. ~lloct•ti~lns 
throHg.hout; the JHnln u1m Jjrowin~ areasf Odtor :;peci~s ()f .Ar;•ce;~~ t:(>mm9n.lf ;~rQ\Yfl'itl~:JhP· Q()Yntr,r­
i.ncltJde.chinc:s¢ }MO <Xmrrbasr>mC!· SlJJJ/tf/fl'Uum J. ... Schou), svr:uop.tAr()1(()?riO~fU~tm'I!Jlt?:iml~!~'<Utl~~· 
S~Jmtt .. Mr;rr~). gHml.mm ;fAI<>lm.rfa !lr!!Crt.)rrhl;trt", Sch~tt} :•nd¢1¢plt•~or{()(1!/~ntn'(ifmor[lh??l!lmlb~~ .. . ... 
r:umpum,fams Uhnu~), bx~~ru'for 11 :f~w ~t•Jt• vnrS()f chin~s~ J:ttr~>.• th(frem~~mm~ ~srxri¢s ~r~lw·:.:•~,rmmr;tl 
sumdr-inth~ ~H(I~ tnl~ p.olyn~siun nrrtlWfQO~.('rliCCfJleonUuJcrr)/olil{tJ'L~ O.r:J<uoJr,~lJs <:ommooly s~~n 
gt<lWiflS wildHl dlc· cnnstal firt;:ttS JUHO 2(Xh»~ 



'J11u rmns {l)/tJSC{)J'(!fl. &Jlt!Olcs) ;H'c the third flll)Sl inlJ10flJlfH (()Qt Ct~p$ oft he (;O~Hnty. J~levcn ()f41}¢S~ 
speCICS hnv() cdibl~ w~rs $~-~d.six HI't~ round iu P~(.}. 'fq)C (JiVt.md~y Q(g~.metfq rt!HJerhtts;f.~rfQUrtdi;i!) tW<) 
comrnonJy grown SJ~Cres. Dwscorea alma tmd {)fascoreaf!~\'CU/(mra. 'llJesc spt:tnes no; Wtd~ly cnfWI4U.Cd 
t.hroughoutthc a.~.otmu~ .. r .. fort··.o.c.·.xt HI.T(~ .. arc.'v .. cry hn.p<.l.rt .• :mt.: ·c. e .. -.·renn .... ml·~.tl. c ... mp ... s.··.J .. .~·.·.'.· .. s.·un .. ,J .. C·;·.~~i .. ·· .. ~ ... ~.l. $· •. · .... 0.· .. •' .. ·.·•cr. s ... ·.r .. >e···9i···e.~ ... •·.s Jtot StJ ~~<umnonty culliVlttt!dare u.crmf yam (f),bufbtflu·a.t. •• ), tlve.f¢aflety;un (D.fUUttaf1hJfli41.-.J, btttcr 
yum ({) ltfspida lJennst..) and nunutl\llarht y1Un{lJ mmunutw~ia 1.,1\fl\.). ~n,e genetic diversity Qfthe less 
comnmn species hus not been fully c.x.ph,red. Mns1 ()f this g<~llllpluruu grows 'in munml forest htlb1nns, 

<~~1ssava (1\1uniJrat ilscultmm Cmntz.) is {tnlmporwm. swple mot cmp in ~.~te~t.s of poor soUsnndhutsh 
ctmditinlh') with a prolonged dry sco:mn. l.t. is th.c tmdn ,si;,~ple root crop in t.he dry ¢O<tSUtl ;lrc;t.s of the 
<:oUIHry. Nlanlltm e.w::ulema is JW( kn<twu in ,. wild sttne, ''I1H~rc nrc o few cuftivurs grown u.s 
ormuncntuls uod temporary shade in towns and vifhtgcs but there is 110 infflrmation on the gcrrnph1.sm of 
the orntuncnutl cussava. 

Other minor edible root crops hn ve been reponed such ns hnng~lt (0/Jf!rt::nlfnrJ /JU71!1thum l ... S M.Hnso. >+ 
kudzu CPm»nJritJ/nbam \Vilhl Ohwi). yam bt~n.n U'achyn•hi:us f!rn;m~r t¥. Urban) and wing<.~<.l. be:m 
(Psaplwcm1:ms U"lrt1Jtmwh>lms L.D:C.}. Hxccpl for wing bc'•n. V<WY HUJ~ i.s ktt<>wn nlxnn. the getmtie 
divet~sity (lf these tnin<lf' rool t:rops 10 PNG 

(b) BlltliUHlS (plantain~) 

Cooking bunmuts, including ph•nu~ins. arc the third ll\()St inlpOt'tO.m swple food crop in PhUJ. The 
indigenous population consumes bannnn.s more n.s a swple food dum ns an nccornpanimem or n d1;sscrt. 
Wc.·.U.ovcr SilO acce. •ssio•.l.s of diploid. triplo!d nnd tetrnplc>i!f bnnanas have bcen<wllected t.hrouglloUt t.he 
country Hnd assernbled mto n nndonnl ex sHu field coHectu:m .. 

·rhc originnl e<)JJection con·tprjM:!d cultivated A1usa acumfnaw as dlpfold (AA, AlH. triploid <AAB, AJll31 

AAAJ and tetru{Jlold (AAAB. AABB. Allf3B) gcno.lnc,s, wgether with sc,ven wild species (Musn bcmksil, 
M. balbl~#arm. t'f. sclrizncaqw.,H. pectktrlii <ongusrtgema)~ A-1. nwclllyt, M, U!.\'tilos (MfnriJa hemp), rmd 
~~~, lolmlesls). The collcct.imlnlso h.uu a phun of l~'nsaM g/t1ucum whlch hn.slx~en Jmu .. Ab(;HU 30 per cent 
of th!~ wwl e.oUeetlon IHlS been lost over the ycurs due tt:) problems of li.cld mairuemmce. 'J11ucurtcn~ 
coHccdon now hQlds 353 nccessions mostly of cdfhle genomes~ 

(c) l..eufy V (~getabf.es 

'l1n:rc are well over 40 different species of green lc:.\f vegetables eaten in PNO. ·nlc nmsl popuJ;1r 
species include nibiku (Abtdmosclws numi/wtJ .... n1cdlk). urmimnthus ~PP•·t tulip (l1netum grwmo1t 1 ... ), 
n.~ng·i;'.· ( .. Run~q.la lda~.~sii S. MQorc.·)" W<tter,.~tropw.ort .. (0e·~·u:mtl.u1 }a .. van/caD· .• C.) .. l.?J.• .. • .. ck···l·:JC·nt.!c·····d. ni~ .. ~~~~hade 
(li()/tmum wgrum L.), kumu mosong (fru:u.r cofJtosa Steud. and f. wassaRoxb.) and other l•wus 
spccles, kungkong ({pmtrrHta aqufttica Forskaf}. waretcrcss (Nnsturdum spp.), vata11gunr (Po lyse ius 
spp;J, kumu gras (CollJ{>terls prolljcr<l r .. arn. Bory.) nnd other edible fcms,·c.h<>kod.ps (Sachftmredule 
Jucquin Swnrt.z} and pumpkin tips (Cur:urbtra moschamDucl1 ex l..i.)m). All these leafy veg!;t1lbJcs are 
cHhcr cultiva.tcd in gardens or grown wild. Some of these crops have gre1U lntr;t .. spcdfic v;trittdon (cf. 
K.ambuou 1995, chupter 2). Knmbuou (J995t Appendix l) listed other edible greeJ1$ m~dnJy h;trve:;tcd 
from the wHd which have nm identified nor recorded. 

(d) Other Indigenous Vegetables 

OvcroQ species or kinds of vegetables have been· reported a,:; growrl nmf eat~m in Pt'/0, M:nny ohllCS<!. 
speciesJuwehccn recently introduced in the coumry nn(~ Ar·e.gi~lnin~pPtmhtdW invJI,I;~ge:~'trden$ ~mdJn 
the loc~~~ dle~s. 111c few inoigcnou$specics iJJcludc the Hi~lJhmds pHpi~ (t$!u(Jr/a_fN~Im1fpliPi K!lt;JJ!g. 
~nlpf). coastal ph pit. (Sat'Cb!n·um·ftdule J:l~lS$k!lr!)j gin~;cr (~l/rgi!Jcrspp•), ¢hoJ(Q (~~IJhi(U~' (!r/UifJ J~wq, 
Swartl.)~ cucumbcr.(Cuctl/mSS(Jt/Vu\r l,f), purnpkm (Cucur/Jil<lnt0$t:IJQI(I Ouch ez P<>tf)~ wmgbt;{ln . 

(l."'t.u>ei.H:a ... rm ... ' .. ·.J.' t<:·m·as.· 'mt .. l.7.1o.·lu .. !.sl ...... · ·.''C·) .... ~ .. i.~ .. v·c· ·• .. t.·.g·:··.·.· .·.f.'.·.f .... t .•.. h·J·l··· .. <A.· .... " ... · ...• a ... ·n.···.t .. 8 ... ".·.a····.·.·.' ...• '·n·f.· .. a .... '.·o·····a···f<·1.·"·.··.JJ(l·····;·.n ... · ... :·.e .. ·G·c· ... ·· .. ·)····· ... ' .s·r·,·t·J .. •.·· .. ·a··.·:l ... ~ .... ·• . .b .•. ·.·.··.!·,·t··,······.tJO.····• .o· .. ···.•· .. < ... IJ ... · .. · .. a.· ... m!Jus(t {of'lJe,rif (RidL Holt.). bamboo (lJ. wt/garts Schnad ;and Nasrus claru~·· Hoh~um), Jpb!sl<;~rs (Cqlx 
(l(Ciu:vtn(I~jobt··J,..),tmus (N(~/umbo ltUC[fl.!r<J O~~m.) und·Wil(edUies{Nymphqf!(J[Jll{~~+~cen~fWHHf1), 
M+H•Y od,~r \VUd indigt;n<lUS phmt ~pccicsnre e;tt~n ·PY h;,q;~lp~~plc} ~s mhlof.Ye$etitbles .(9f:, J<~~Ulb~if.l!J 
l995, A.ppenthx 2).. 
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(d)l1ruit ·rree Spc~ies 

A wide Vlldety ortrc~fruhs is utiHsed in r~NG.;md lbdr uses Jnny include b«)th CQJlStunpdon.oNhe fruit 
it.l)~lfnnd otJter parts ofthe .phmt. Mnngocs(MW.tgifitraspp.} nrQcoommon iu· ~.te lowlatli.isbut fh~Ir 
pnxJucUvtty is res~rict~d rnttinly t<J urens with pr(Jlonged dey ~pel Is. There f:;, one wfdelyvuldvmcd 
specJes ttnd s~w~ruJ edible ·wild ~vecics grown lu forcsf~d aret•s. Ouk~1buk (IJun:kella obavaNt J+orst. 
Pierre) ls t~ mttivcfruh. to .rhc atolls of PNO rmd ls Jl highly prefcrrcdfruit in Enst. New llrit11!Jt, New 
lrt~lnnd and othersmall isHt.mts. Mr~dta (PtJmlwws coiwffim's hmulr~k) grows throughoutPNO from seu 
level to t{)()(}m nldJud<s·. Trnm CPtmwrlaptmww J.R. & CJ rrorsu~r)is (tiHrJJ<: tree with wUdswmfs 
throughotuthe lowhmds undlhc lower rnontunc forests. Cloldcn plunl/opple (~S]umt(ifJS cytlmma 
Sonnerm) grows up to ISm und occurs wild in the JowJnndroinforcst urcas; a wild species ($. 
plilUppfmmsls Cf!Jmer)) lWCurs tnuuruHy in the Seplk urea. 'nle tree cqcurnber or bilhnbi (Averrh()a 
bilimbi t. .. ) grows wUd in secondo.ry forests in nmny consWI areas. 

A numbc.r ''fCftrus spp is gmwn itl the. CcHHUry. rmmy of which runy have been introduced a 
consUh:mble t.in1t n~o. tr1te i.ndigenous '$pecies .of the c<wnlry 1~ C. hystrfx Ow.) J).C., ocaurri.og; wHd in 
most c.oasta.! ~trem;. f.>thcr cuhivmed spcews incJude Hme fC. atlraruf}hl!a Ch.dsu.n. Swing;.). snuromng~ 
(C. mJrtuu/tlm L.). ponleJo (C. gnuulls 1.,. CJssbeck), lumon (C. limon L. nurm .. F.). citron (C. nuu/ictJ 
1"'.) .. g.r4pefrui.t (C. pllrodtsi rvtncr.), nHUJdudn (C. ratit::ufma f31nnco)ond (>mnge (C. simmsls L. \Jsbeck). 
C/ymmrfapt>lymulra rrunnkn) Swingle ib rchtted to citrus and occurs only in PNO. 

A mitlvc fruh of M:tnus Jsl.nnd is Carynoc·arpus ~~rllJIJ£tVWS (P.M. Uuil) L .. S.Sm. Muoowa (IJoaccmnw 
papuml(J Jl~lUeyl occurs in ::,eveml k'wlnnd u.rens from sen level tHJ J() lGOOtn old tude. 'I'he New Oui.nea 
w~,tlmn(Dtat,'tJntonll!/tm daa tllunc() Mel'f. & Rolfe>~ knownlocaHy as rnon, i.s u farg.etrec up lO SO.rn wll 
nud ot\curs wild in the high min forest u.rcns of t.he country. '(1lcre are sevcrul BtiJJeniu species occurring 
in the coumty, Six species tfre reported us eaten ({i., aromatic (L) OUL. E. aqtum Burm.f .• !Z.jlmtbo.~ 1 ..... 
e.javaulctJ J ... mn.t ~~~ m(J/uccetM·is L .. nnd E:. unlflara l ... J which ooeur mostly in coustal areas from sea 
Je,vel up l600n1 uhJtude. Three Flm:rmrtiaspccitls arc n~poned eaten in the coumry(F. iiU?rmlsRoxb. 
kpowH locuHy us tovi .. JovL F. jangtJmtJS (tour.) known locally ns mcusch or coffeeipJum; 11nd F. ruktJtn 
f;,;QJL & ~1c'r. known locally us ruknm. Four l~ulms or R:~spberr7 species nrc reported to be e.Men in 
PNO. ' .and .. ·.t.bey··· occur. most.ly In the ... H.ig.rhland at.(!US (R .. ji·ra."t.'n(fl.w.,· .Poir ., !?. mofuccamiS I .... ,, R. rosifl. ol·i·us 
Smith and R .. lasi ocarpus Sm.), The alpine su·awbert)' (Frtrgaria wtsca var. semperjloran.r) srows from 
l600m to 3500m nnd mostly occurs uround the Mt. Wilhelm anm. Five species of Pa~~sijlora were 
introduced into PNG but the locn.l wild species is P.foatida L •. which grows abundantly in the l.owhlnd 
ureas and fruits throughout: the ycnr. A fruh tree species Parartocaqms w!mmosus Cl.oll. & Mor.) Becc 
grows wJJd in the lmmid ruinforestltr·cus in the country. Kambuou (1095, Appendix 3) listed other:n 
rninor indit~erH'>US fruit crop spc,cies. 

(f) Nut Tree Species 

Nu.t species u.tHiS<!d jn PNO include b~!tel mn (!lreco spp., kn<>wn locally us Btt1tj), pandunus $p~cjes, 
four e<JJble CtmcLt/tun species (the rnos.t popular of which is known loc.~dl,Y (lS gullp nm or .c~~oarium 
almonds .(Canarlum i11dir:um L.) amt the other species are C. kmtiens<t Laut., C. sa/pmommse BJ .... Burtt 
tmd. C. sc·h/cchtnrl L~ut). five edible Tl!rmltwlia SjX!cies (the mostcommon Of Which is T. kaerrlmchfi 
Warbknown .lO<!iillyas okad nUt and other species T. c<Jtappa L.~ 'f. cope/(Jm/fifllm. T.fmJUU/iens 
CQode ~nd T. megafocarpa ijxcii)~IJarrlngwnla novaa.,.Jzeberna(J J .. ~tl1l (locally known us Pao) und the 
rela«:d e<Hbte species B. procar(.J (Miers) Knu!h together with a non.,edibfc wHd species B. asiatica((..) 
l<tlr.? us~d us a fish poison. the PNO ouk. or casftm<msis chestnut. (Casranopsls ''cuminarlsslma 
BJ.A.l)C), the flnschh~ nut (f?fn.rchla sppJ, t.he Tuhithtn che~tnut (known.too;dly as uHu) is u wH tree 
ocqurring in lowl+ind forest ttretJS near nvcrs and swmnpst GUndle mu (Aiauril«s mtJ/ucc,ma, l,. WHid), 
nipa palri1 (Nipa Jrmican:; Wurmn.), pungi (Panglum ed(l/e Reinw., ImmJly known as sis). 

(g}Ci~netic Resources of Jndi~cnous Sugarcan~ .PhU1ts 

Su~an.:;~ne $pt;cies of Jmpormnce. to the :m~nrcane ln(lustry t!tf! Sacaharw~• oj]lcinan!tn l.,. S. f'(JIH~t\'tum 
l3randesand Jeswicl\ex Qntssl, S. spanra;remnL·.l S. barberijesw~ and S.,~'lt,ense~R.oxb. :RcJAled. 
g<!nentWhiqh.are ~d~o of .intcre~t to $Ug!lteillle br~derJ): ~!re Jjriar•(lrtl.s, Nti,~(Jl!t!fh~!~., $cfcrc>st(Jr;hva n~d 
flqrc!rg.K{ .. ·r-.our sp~<;Jes· ofSaQclu~ruo1 a~~ fotmd itr.PNOL$. o[fir:Jng~um. S~rc>fJu~~mtm R• ~fJr)rrw:n~um 4ro s. eilUII. New Oq.ineais ·th~.c~ntre of.origin:~mcl:q~htr¢;.ofigt;n~9P 4iv~r~ityCJr•s~,P/!fpi{tl!tUntJ>r 
'Noole:¢uo~', 91Un.es ('f.whi4h hiiV~ been reported in N~w.(J~Jo~~~ . Whe,Nob.l(!:.9t~*~s Jtre.GYI.dv~~~«iin 
subsi:n¢.nc~:~~rdcnsJn A w}de runge of enviromn~ms fromthf!'CO;lst:.Ja~h~IHI$hl~nd.•~lt~A~:burct•nn~t 
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~turvlvl~ 1n the \Yild. <;onve~c~cty. S. rolmSIWfl nml.~ ~fl?tJiiffill(t.wnnre hiUh!~ polymor't1hio ~l)<~td<!8 and 
do ¢.xJ\t 1n \h¢ wild. Bam;'harmnt:»r/u/1 Is culnvuwdtor Its lnnm·<t6C~nce Wh!.Ch Is <Utok:t~d nm'l J:!H~m ns n 
v•:s~whlc. 

()JvtmK~ tunns of buth S, rolmsmm und S \fUJntmtmm.t rtrHl.tlreir hybddti ~>'~is! thrmrulnHH the c:om~ud 
n~uinns nmllow lying lulnml artn.l~ of Jhe c:tHIIlH'Y· Son hat'mtt roiJtlstum pnwnd~ ht Uu;, wmuw ;.a tens mrnt• 
riV~I' NYS!CI)lS, While,$. ;\J;U>OIWWUIII nhm CKiSI? !!l SJlVIUIOllty()t~ cnvii'OHIO~~lll1il hko pUrlS Uf lh" 
Mnrktuun/Rumu phllnk. l'he rchncd g(~JH!I.'H cJI hrwntlws lltld ~r:tlsctwthiJS' nrc nJso Jound lil PNCJ"""''" 
Mt.tcumlms t1ondultM' (t,nbHU \Vurh th.>'-!lH'S Ill r•NC) nnd Olll!!·t' paru~ of lin! PtH.nfte n.:uton; l£rlmulws 
tltttOdfnm:·eus o~cw·s In the ~·n11llU'Y nround tlw Fly fUvm· 

"The colltvnlcd UtWt•typc!~ of s f~/]ltllitl!'illll t:ould bt~ n~llUJded Hh hHHintC\!H) 01' rnnne.r cultlvnrs .. Most of 
tht~su twUt•rlnl~ lniVt~ bu~m m <atllivnuon tlln:mttllnutny tiCI1(~J'~Uinm; It i~ dtftlculft() idonnfy ~~xacUy which 
arc trnditmnnllnndrnc(!ti nnd whtch on~ tHH 

(IJ) (1<tnt,Uc RetiOlii'<."C·s of SpH:e Crop~ 

Unlike w hs Asuw ucighbmu·s. I ~tilt: 5p11.:t: 1s IVit~d in U'udtlimml PNO f:ookJnt~ Alnmst ntl spice cropR 
conml(Hll}f IJHt~d ~~.tlhQ ~"'tHHHry W\~rc nurmhHA!d nm'~t yc.nr·u ilJ~O unrl or1ly n ruw indtg~u~mspln!ltS nru 
used us httrhs or lhwuunllM!i w sottw local dlshl!s . CrlnJJcr (,ur knWU\i,rUJ' IS Ut)tUI.ln flnvottl'i.n!} ti;Jod nnd 
tht~ young sl.mnui nrc nlsll mumt l1l<~ conunnn t:-uh;i.vm(~d fi()(~c,qs tl) Zi.ngibN l.~f/1dnolr.rRns<: .. \VUd 
ginner (2. :~..•rwnbetl ,.. J. E.Srn> which · '1 c11r\. in the cotlstnl fon~t{t on;;ts is ctm:;umed and n.hm used ln 
lm.t<h,~inc nnd IHHJJic .. Thn:.-.t~ wild !tt;~lwt·u (J( wu~fot~r nre ulso ftntcn in PNO: Alpinht (<lolgoll. Anumwm 
nrulm1mm J{(>Xh amiNotr.H(?dlla ,~corrtruw P'.l\111.tt7ll K. Schunt " 

Uegottlo occurs wdd Ill th<~ rHHlfor(~l'll nn:us 111 tht' IHt~hlnnd!i .. Its sullks nr~ cnln.nnnd l.hcl(.mves on~ u~cd 
fot f1:wm.1ring fond; Jcuvcs of s,m·w· gtmo1yrw~ ure used us ointmc.ml ml sores. T1)e sttuns or Calx 
lj·'··i.lUlfii('U J<oftu.i~ ~.~.~ Hu. xh un~.·. UM)(t for lll~,~~in.g ~HII ftH' r~ .. HX·.' navtHII't.nv.·~.· .':tt!lV.C~ <lf t'l.~{m.<s .. s~~~~m.'.'a·'.'foidt!S 
{L) Bth (IJ'(t used us S~*fH\Oihllf~. In r O(l(L l~uodlrl ~pttcu;s, lliQSl f>robnbl~ lt.. 1/()f'flt!tSI.\' t~m·st, IS u uhmb 
whose l~nves havtJ n lemon flnvour ond lws h<t.cn rc(:onh~d ns ;JCi.ll~ used in flavnudng food in PN(,). 
The fcnnc.l plmu (/i'at1lrltllltml vulHwe tvhiU muy hnvc I,)CtHI intr(>duo<:d hut al:w gr<)Wf! wild tllf(Hlt!IHJUt 
the C()IJIUty in urc.us uver ~onrn uii,HUdtt, 

ti) Mm.licinnl plmus 

PNCl hos n rich knowlc(ltt(! uf 1hc use of tmditionnl nlttdicimt:• dct•ivt~d frorn t)hun.s. df;V<~Iopt~d ov~~r 
cemJH'i<iS by tritl! nnd error .. <.>vc!r £>00 idcntH!c~l species ()f rpcdlclnllll>hUH~ have been· r<zJWI'~cd,. wHh 
sc)tne 450 I.JOUIJU(;nlly descJ'tbcd, Knnrbuou t 1905, ApJHmd•x 4 nndJ>.2;~t) IJSlQd :1ome 55 spccleN used to 
trctn fnjm·im~ und common lllnrtsstttJ, und mt:ntJOJH:td mher common usc.s ol'lmHncmlu:; l)lnnt~. 

(j) Pu.:num npccitHl 

Rcs~:atch inw 1mssibl(~ pas1urc up,:ch~s f'uf' l<>N<J iuiJascd 'm introduced specie$ but JhJic work hns lX!ctl 
~UITiC$d mH on P!'KYs potentinl hul.ig7npus pt.tstun.r s.'t>e.,.·.cit.Js, Tht~l'c.~ lms '.-.) .. c.;···.~·.·.l .. ·.li.t.•l .. ~.eol!t .. ~o.~thm·''.fipt.Jig.cn.o .. ~.'s.·· 
ptiSturcspuclc:i Ill the llt!J;.t twd. wnhm PNG~ they nr<! cnrn:unly only m:unuuned 111 Slhh 'FJ1e,r($ l~ a r~;pflrt 
or t\ StJbsumUal collection or (HH! potuntlat pnst . .urt spcelcg ff'(.)Jrl PNCl (KttmbU()\1 1995, pp~c24"25).. 

(k) On1mnt:nwls 

PNClls beli(lved tocomnln ~txtcJHHve resources ofr us~yct ttmUscovcrcd plttm gennplnsn,. P~Cl's 
NIHionolUol;lnlc;,tl Clnrdun~ c~,mmjns a coiiJ~clion <>f 500 t.fclicrftx:d SJ~'dcg,Qf'firohidswhh n,Hncrhtl Qf 
ubmu 50 Wldcsc .. l'.lb~d t\flCelcs. Jt u~ believed thnt GO per~ ~~m ofPNO's utnciJcresmu·cu~ QI orchi(J8 Itt'~ 
yer Jn be (iOUcctcd tl\n1ntwou 1995, p.4S). tl'lm NmtonnlJltnonlcal Gurde1ts hus descdl~(t ,mot~ lhOH I 5 
tlJlCCieN orfcms, but his holicved fhfuSO pet· cent ot' PNGl~s ferns nnd .shrubshuvc·ycl!'fO b~~ cotlcc.t~<h 
Similarly, tll,t;; <.1urdens' ooU~ctim• or :w gl><~cles "f pl•lms Is th(lugtu ~o .rcptcxcnt nt; t>est.A)JHY·40 PtH'·C~n~ 
oflhOs~ in PNQ,. ,Sonu~ ofPNO•:• ph1nr L~~wrnpln~nn hnt .. scrious:riS~bt'!(lllUS~~ nf tllc~ffeqts of'l6~tdnl~, 
tspcoiMly c!cnrfclllng, ond ex.pnnsh:m of tl.L{t11onhuralltPtivl~l¢~{Knrnbuou 1995, t>p.25~12o)~ · ' 
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3.3 Conserved Plan~ Oen~~ic Hesmtrces of PNG7 

3.3. l Jn Shu Conscrvotion 

In shu cons~rvntlon inv~1lVGS the cons¢rvntion or mnintenance of plnm ~cnetic resources in thcit numral 
suues tltld in their own habhAL~, ttnd in the fonn of wUd relatives or progeniH>rS t)fthe crop SJX!¢i~s. 
forest tree species. medicimd plums ond omm11enwl plant species. Continued ~enedc ev,olntion ttnd 
integrity of bil)(l\versity req\si.res germplasm m tX! maintah1ed or c(lnservcd in such env.ironmems-. 

<n) CommunJty Controllc(l L~and8 

Lnnd in PNO is owned by the cornrnunity, dun or the f~tmity. 'f11ere is no h1divldt.Hd ownership ltnless a 
pcrsqn is sole heir to the hu~d or it}ws been purcJ~nse5i througt~ traditional or J.egal means. Bcc(!USC aJJ 
land m PNO wns owned pr1,1r to l~uropenn colomsnuon there JS no "W1oc~urucdu land ~werwhlch 1'the 
govcrnrnenC'-~ithcr the fanner colc.mml gtwenuncms or th<.~ govemment of independent PNO-could 
assunownersh.ip unless this land hnd been purclmsed from its tmdirh:maJ owners, Under the old c.olonla,l 
system, some parcels of suitable ngdcultuml land were lensed to fQ.reign owners for 99 years; ~~lmosr nn 
this land hns now reverted to the l.ocnllnnd owners. 

(b) N~nionnl Parks and Nrmu·e Reserves 

Thete are three rtffidaJly recogni.sed Nruionttl Parks in the caumry with mnnerous NatUre Reserves. 
1·11ese areas are privarely owned, but the Government through the OeparulJent of Wildlife und 
Conservation h~1s negouated with the landowners to maintain them a$ parks and reserves. 111e mniomtl 
parks qre manned by park rangers who are bast!d on site. Nature reserves are not manncdt but officers 
from the Dcpanrnent f:>f \VUdlife and Consetvodon ai.m to ensure that lhe~ areas are kept free of 
agricultuml (Jr lwnbering activities. There is no written record of the gem1plasm composition ofthese 
piU'ks ~md reserves but, since they are heavily forested, they are likely to ccmruin a gre;~t diversity ofphmt 
species u.s well as a11imals. birds and Hlsects. These forested parks and reserves are ideal h~tblt;us for 
some of the uniqu.e gennplnsm of om.amcmal ~md useful pltm~s of t>NO such as orchids, ferns, palms, 
rattttns and bttmboos. Ff.)rest tree species, wild fruits and nut species, medicinal phmt.c; and wild 
progenitors of the food crops m-e also common features in these arens. 

3.3.2 Ex siru collections of plant gennpfnsm 

(a) Food staple crops 

The nationallowhmds collection of swe{tt potnto is located t,\t the l.aloki Agdoulu.tral Rese(lrch Swdonjttst 
outside Port Moresby. A total of 1044 ncce,ssions wns collected ~lSI.andmces, fam1ers• cul~ivars and 
common varieties. A small number of accessions has t~en identified as duplicates; anci 67 p\!r·cent of the 
origin;d accession have subsequently been lost from L~loJd \Table 3). The nadom~l higbhmds 99Heqdon 
of sweet po~ato is located at the Aiytwn Agricullural Re.search SJ.ation; there hav~ been 1453 ~c~essions to 
thi.s coUectiom 14 per cent of this coJiec.t:ion was lost during relocutioo of U1e coUe~tion n~ Alyurn (Table 
3). The sweet pouno collection is also being d~plicated in vftro (i.e. as "tissue cultore") at me L()Wlands 
AgdculturaJ Experiment Station. Kenl.Ynt (near R;~baul), A working (HJUccdon of 1208 a~Joessions of 
swe~t potato at LAgS Keravat, comprising varieties in trial and a small number of maintained varieties, 
duplicates the Alyura and Laloki colfections (fable 3). 

The national taro collection is maintained at the Ut•bia Agricultu~·Al R<=li~nrcJrCentre. near La~. The 
oliginnl collection of nbout 600 accessions of mostry la.noracf!S and farmers' varieties has b¢en reduc;ed 
by n.e;lrly 30 per cent (Table 3). There is a smaJJ raro coJJectionfrorn PNO isJa,ncl~ at t.,AaS Kenwat, ~1Uf 
a small c<)Jlecdon of tArn v:1ri~ties r.rom the Sepik nt.Snramandi Rt!~art:h Sta.tion. 

Of 423 accessions to the na.tiomd yam collectit;U1 at Lalck1; ~.5 :r cent haye be~nlost (fAbJe 3)+ J~ecent 
financial pressure hus endangered up to half of ~1e remaining G91lrqt,iPn (J<flmbupq 19.95, p.30). There 
is a srm1ll coH~don of 39 accessions of t.hrt!e yam ~pcples at SaramundlResearoh Station. 

7 Oased on . .JS:sunbuot.l (1995). 
8 cf, Donigi {1994). 
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"f'herc I!) o srmdl. coUuctjon or 79 loJt<h·ncc~ !Jfcummvn frmn PNC.l ut Lnlold, und 36 c1Jt)$0Vil·ti¢Ct}fi$ions 
from the •slnn<fg uru mulntnillcd ru LAf!:tS K~t·nvttt rPohlc 3). Gor.h coHcmi(JnS nrc bnncd mninlyr.m 
lnndract,~s HrJd fnrmers' vnriedus. 

A OOilt~ctkm of OY<tr SO() bunnrm UCCn~stons Wl.lS fniliUtUincd ;H. l~nJoki, includinG indJgermus diplOids; US 
mnny tui. 30 p<~r Cf::.m of these ucces~w~a nmy _rc~enqy I my'~ been !ost: ('fnblc 3) .. Sorne (()r ~h~$c access··· .. '~ Inns 
arc duphcnu:d m n rQtJI.onnl coil ceo on m th~ Pluhppltlun rJNl.f3AP), nhhough thcSt} nccesswns Me nm 
retKhly ncccssibh~ J.o rcphwc.: lt>s}lt~s In the coll<:cdon been usa PNO i~ free of bunchy mp, n mn.}()r bononn 
chseallc cndom1c in tht! Phihppmc;s, Th,~re ~~ also n ~mnll collcctJon of islnnd bnntmn species nt I~AJ~S 
K(~l'lJYtH. 

fb) Lt!nJy vcgcmhl<:t• 

A coUc.t,tHm of ltJ2 iHbd~.n ;u.7t:cfl~ttl.rm~ nf htndtn('t·~ nnd fotn·tttl'fl)• vurtctlcN wng mnintnin<ld nt t.uloki, wilh 
up to 40 pt;!r cemt b<nng lnst m r'ctcc:-J'H ytuw~ rruhlc 3,, Srm1c 200 st~t,(Jiing~ r;f nibikn hnvc boon rtdSf~l 
from the smnH pmporunn of iUhlkU VlU'HWt'"' wlw:h I{(!( n(tt1d Sorne 67 l~lnnd 14 VtH~icth;s or uihika nn! 
tllllintlnnccJ nt J.AES K.('TtlViH, Mid ;n Srtplk vtu'IRtH:~ Ill Sntnnttmdi Rt:lRtllr<~h Swdon. 

A colh:ction of 4k n<.~cc.,~,Hm\ nt mlmr tradnmnalltHtfy gmc:n vcs:,cruble:i of c:.itjht plant kinds lAmm·rwtlws 
~pp., Pn····LM "PP , Otwmm . .tf'W'.mm, PoiYJr u .. l.\ Vt'rt.u:tfll~w.1 Ru''{ti·a··· kl.t~S.·sa', Ot;ntmtlm JtlVanir·t~, Snlrmum 
niJu·um :md .S1Narw pa/mtjolun 111 nlso held nt LAJ:;.S Kern vat ( Kmnbuou 1995, p.3 J ). 

tc l Othef" fcwd tlpe!CIC~!:t 

rtmnr ~~a vnlkt:twn of :~2 ncc:cfi~IOrl!<t nf 17 vtlf'tnm. fl•tut~ nnd wus of bmh ln<.hgenot.Hl nnd exmic origins 
mn,lntnlnt!d IU LAES Ktmtvut Kc~mvnt nJuo hn~ n coll(!CI'J(!I1 of 3S SICC<SSNiOflh In 14 types or hC:J'hs. splC(!S 
und comhrm:m.t"t c Karnhuotl I qq~. p 11 nnd App(mchx'~~ 1 and 6}. 

(d) Crmmlnd1ty crop~ 

The Cofflitc Re~~niJCh Jo~mwc:: currently rrwinunng u collccuon of 70 c:xnti'~ U(}(!CSsions of C:c?{j(t(l arnbictt 
nnd C rolmsw m both fitdd and 111 virro ("tmHue cuh.urc") fotms. Mma plmn mtH(~rinls htwo. m;f,m 
mtn,duced fron1 ovt~r~e~~~ 111 r.hc~ form of mwrrH::utt.m~,h. nnd sometimes us bnn: roor. Sttctflint~s or llc.~cds. 
New rnnterwls 1ntrnduccd n& rrucm·~cuuwg~ nw multiplwd In the tissue culture lnbornuwy prior U1 fi<:lcl 
est~tblt&hrncm and <:vnlunuon. 

"'fhc Cocon nnd C'()conw Rt:~(Htrch Jnsurutt* nuunwlnN a small cr>lltt.<·ww of cOC(Jil based on introductions 
dntintJ fnnn early tn tfm twttntteth C(:.rmwy. umltfl plunning u:> comrnt:ncc colhzctin(~ gcrmpiMHrl.rmucriut 
n~mn PNc~ loctHHms (Knmhuou 1995, p. 32) The CCRJ nino hns n collection CJf Jocal cocomn vnrJ(,:tlcti 
uJMtu.Jnng. 

The Oil Pnhn R(tsenrch Alli\.Ociution rnninwins an undt'lcutnentcd collection of g<meric ITII.H~rial foroU pnlm 
(Ks!mbuou l995. p.33). 

Ocneuc mut.orinl~ for c<·m·tmcrcinJ tea production nm trminwirJcd In the privnte sccwr. PdvmrzJy .. ()Wrtcd 
rubber estmes mnitmtio their own generic rrmH:rinL while rhe J)~rwttmcm (>f Agriculture und J,,.lveswck. 
mmnwlns gcrHHic rnuterlol for smnllho.ldor tubber· ormlu~et:s. J'>yrcthrum plutH mrHcdal is muinwincd 
lurscty by its smallholder umwcrs CKumbuou pJf.)5, p.33). 

<e) Sugnr cnne 

Th···f!.·~·n.·.llJ. n ... u Sugnr. c. omrmny hm .. u. "rnt.!Scum". c.·.'oll. CC.. t. ion .. o.f .. o.y. ( .. : .. r.· s .•. OC·)·· ". ~o ... ·.·J.Jrnerc.'i···;·l·li ... 'Ylll'i .. '.ls JlCUf li<!U(? fK:unbw:HI J f)95, p.33). Only hybrid vorierlt~a nrc held in this coUccrion. 'l'he company's (lwn r(~GcrHJy 
t:nmmenrtcdhraedinl~ progrnm will uoon ttdd locrtlly .. dcvolope{J vndctic~ JO thl~ mttsomn. 

'The ,;m·llr:.st colh:cthlfJ cxpcditl('n for sugnrcnnc In New Ouirt~u wo:l rnode ln l87.S. Sevcrtd ~ql!gcrln~ 
rtips hnve. tx~cn mode si.nac ttnd dte mosl. moen!. wns undQrtstktn in HJ77, ·MoSt· oJ~ r.)J~He c.x-p~ditfnnn were 
~~m1tu.1r~d by orgnnlsati(Hls in US.A nndAimtrillin. ondth~l•nermulorml SocictyofSU~l•r,~nnc 
TcciW(l!<Jgtstfi. tl11e gcrrnpiMHl1 coJiccu:d wos ~xpon~d when~ som¢ ~totl¢~l t.:l ~urvivc' others were 
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.~ti. mt.JIJ".~h_t·+·,.d J.n. I he. V.VUI.tt .. ' ... ·Ct.JU<~.t.H:···ttJH!;f rm·J··· by .... US.· OA( .. A ... t~s.- t.l·J·S· A. ). \. \\.· 'h U(.~ ...... il.~u .. ·~ .... ft·J.Ie.~ ·.'.· .. l ... t' ~ .. 1.Ht. et.'t;.~·. t ...•. ' .. l· t.··.'·.·. ~ .. ·'.l .. p ... ·I·U·t····:i·a·· .. U·J ... ur um.~t' t.·oHo<tUtd in cnrly !lxpcdHlt:>ru'" nrc mlk.nnwn. 'J'ht!fu 1.1ro tmdotnulnmt:tty n:cotdH l.u tlnYYide n 
rcHHtdlt llJJum on ~'J)JHHic vurrlmJtm «>f S, tlllft'innrmn. s. l'nbusnmtt S. J1Wn11Jmtum u.r .9. mlull Jn. PNO. 
ttXpttdHIUUs ~miJot;~l.fHJ.~ HUUII..if CIHIL~ VOI1h!tl~.s tHlUid UOt hHVl! 1!\0rOHSJhly UHtldCHRI tlll'UUJ!ll.(.l\tt dt\t uutlf'~ 
CfHIJIIJ)' 

A t.owl of 20() uccusM.Iunu w~~rc cullc.cwd d tWilltt llw I 9"17 ~xptdition. No proper rccfH'dS w9n~ kllllt <>f tht~ 
t,•onlposHhln flf'lhln colhzcnon. Pon nr I he collm:Hml Wl\8 ~<Siabllsfn:d Ul Oubin 1\udcuHm·l\lHc.sci\f4h 
<"~iHm ~lHthld<• Ll\l~ whtw~~ rh~! cnlf(~cuou cm-rtt1Hiy hntds 34 1la~i1&tdrms <:lC S. oj]ktmwwn, ~H of S. ittlalt 
und I J'! il(1t'Cf.it)tmui of$ Sfiontrmmwt 

<fl Mlntw ~..~t·op~ 

ConmJcrcatl I:IQt!d Hllltrtnnl ol n vutwty uf tHhl"r I..'J'ofllj of 1ntn:.x:Jm:11d plmH l}'fll..!tl ·tmch us J'Jcth llllli?:.t}l 
flUllllUH~ nnd honn& .. lri tmtlltpln~rl, f\liHNI iUtd (liiHrilltlttni IH PNO by hnlh the ntlrmrun~nt (}f Attril!l!lllii'C. 
nml Llvtt'itm:k nml IIH? JHlVIIJt~ 1\(~(,'IOI 

lJJ Sumnuu·y 

\VIH(f~ PNO luu. (;llfl~hft~mht~ t~x "lUI (,:on~t~r VtHIUil or ltU !Hllj(H' r:rop ~frtph~~~ tim <h;~1M~~.c. or t~rHlS<WYI.ldcm 
t'clntiv~ tn the frmd crtJJ1ij tnn~umc~d by tUi popuhmnn, and h~ own hurh.tlJl't of lXCHOt.lc~ dlvatsHy. Is quht~ 
flHWII Thttr~. Willi(~ PNO c:wnmiJy hna nn {)fl~l'Ot.Jit llwwcinl hltt'dlnl in ltHthHfHHirH~ ffs ~tJr't<.tfH. a~~nnr)IOf:HH 
cnlh;tc{Jmls. 1lu~n:· nppcm11 t.o In~ n nnwh f,~lt•ntr~r nnu.nwt ol phuH gtmnphuun CHHiit~rvnthm tiUH ctmld ha 
mldint.ukc,n J\sunhuou c l CJWS. -.:lwpH~r d) ouUmcd tht7 tHirH~ that huvf' bttNl nmJ ore curraudy lx~fng, nwd<' 
ofPNO'g cnn~rr·v~d phuH IWITnpllHHn · 

Muut fnnd ~:ruJH• IJWWil.IU PN<l un~ butJ~'~d rm lmTII«.r sr:lm:wd huHlru~;c&. t:lfhm dlstt1ibuwd by tho filfllH!fS 
tht!tn~<~Jv(~3 l\nml,iwu < 1 1 19~. pp 2 '·24) n~porl()d vnnety ttWIM nnd bnn~dlntt l)1\il~rntrullu6 Utll,h,tt·HJkc•• by 
P.NO'\ DopUJ'IHHml ofAJU'it:Uhllll~ nnd l.ivmunek IJ!)ill!4fn(JiJ~(mO\u; llllll.tWinl~. ~cc~ssions or .r;wt!.<H 
pntnto. tnr(:,, ymns~ t.:mtHHill11 untl uitllk.nhavt! been ~vufunted In vurict.y u·lnls nt tJAt., rcHtmrcb xtntlnns. A 
tn.ro brcodinu rwoJ~v·nnlJW.' hnH nhul l~tm ltndt~rmk.~n. Jo IIWt>I''JWrmc rc«.h~l.·rmcc.·l·<·> tn.ro···JmH' hf1t..~ht··.· .... f.J .. r~.;c .•. •-dit··'.I.J 
hun ulno t~on Uf1t {~f'ttlk(m m (:r1f'fc~~J nnd crwrHl by the: public: tl~'U:HH\ Jtmnu St1gnr i!l <wrrerHfy timh~t1HkJntt 
u hnuuHnu prot,tmmnw In SUW.IJ l~HIW; thl!) prnunuliH)(t IHU1 re<:tHHly r<t<:t,Jv¢d 0 ti(JntuhH:i n~om 0 IJI'(~nkdown 
Hl tWnt1HHHltJ! in AUtilfnUn .• finn! \viH~Il~ Hllli{Winlu wt~m pmvhW.RIY hnponttd. Hxt<.msiv~ hlVttt1UtttHinns or 
cUJ'I'tMH.Iy nunm NHau: crorn+ P·il· tmltm, c:H,how, JnptuitNfC mmt, kHva. mnmcg nnd vnnHtn hnvo nlf;o 
helm wuh~rtnkcm. 

1{1 C~l::HHic.rvnunn l~l.'llnu.tu("u 

In W9t~lcrn HL~rit:'\thun.', l)lOflt fnmllltnpl<M; ~nch ns wiHHII n.ru t~cod pr<lpaunmd.IJ Suttd•J)Il)j,)ilJ!IHod plom 
kind" rnuy bo lltnrc.d IHl ~~1ltd~ amlthuro hns bcmt c'mllldtwubh.l iuvcstJncm In lHJrJh seed stoi'!IJlU: rocUlil~R. 
Vnrhnlt~ti nuty tXl nHiintuiu,~d tllll.uu~llcd fnr nmny yc,w.rll~ with lxtcnshmol rcprtHhlctton (() emmm tho.t 
~{!Wad s~.c(. f nwltltnin» its v. inh,Hity. t;uc.d~\ n( 'u.m•8t!trd pt·npntt.nl.ctd pft.HUH i.lliiY ulH!.J tXt 6.h.·:1.Tct·t· og.·. Heed tnH. 
Hl L((mcml,. such ~ucd~.conu:• from phuH.li whu:h Ill''! hifJI\ly 1 .. 1ctoro~yuous (l,(j, do not br~~cdtr'~lc totyrm) 
nod t.hcrc:lnre on wdrvtdwlf wtrtNy cm•nut b(t Sltlntd U.H tR~cd, brH rtHltGr n vnst rmt~!<t dl hcten:.tf.,Ytl!HJS 
IHdlviduaJ~· ., ·HHHIY of which nmy have UHJt'! (.}#' tiO nul'fcuJJnml vniU!,S, ttmJ SU!lJC (}f wbi<th muy ll(H; {}VQH 
prm.lm.m vluhlt~ fllnm,IJ. ' 

Mony of PNCru utnplu f'nod phuns Mu YUJ}tttJ~~iYl,dy prppnf!ntcd~ ·rh~~ ~xlslhll! vurictJf.\s otu highly 
hl1lct:«n.yunuu nnd dn nm l'H'tH.td l.l'.t.H~"It.> .. lY!.Jtl IJ·orn seed~ twd nre thuN v~U¢t1U)VQI~ ·J·)tOPHJ1jUicd l.u . 
nubtt•~t~nc. c c.w com'.·.tumzinl pt·(.:). ~:.luc.~u(···)·'·l.. Mointcmu·l·tt(.) of.th~ ... cxl~Un.t! v.m·'.ic.th;.R r>l. t.te.se n nnt:·.kludu.•."~! .. t .. ~ .. ~ ... •.nh·os 
lhnl I.IH~y nhm ~~ VUJ.t<WH\.V(!Iy IU't)I)HI~III~~d ln uunnplii.IHH t.mUcOd£ms. 'fhc. COtlY~Iltt,)tH\f ft>ttU OfiV~jzQU\UVo 
fltOI'H.a.· c f:>.fpf·t·u'.t vnt[. cticJ,·"·hnu bee.· t.1 l.n. t. he '.·.o,ltl of*···tv·o·w·· .. '.n'.J·····c·1~ .• JU.·c ..•.• c.tltu.~ ... s' ... l.\ .. vnl.·f. e .. '¥·'···1l¢.~t.·I·H·t·J'8. t·u···t.·q.· '.>l,I". ~. ' .. 'V. (.lll) iK~r()Wf\ In(~ n~hJ tm:ntttw. PorfJOUltll'ly wh~ru llfl·lndivh.h!l\l: llh\lll lHUfll tnll;J·Htc~""Oti!~ tr~Utiw*'·(f¢ld 
COilSt!f'VOtifHI (~inl hu rolatJVt$ly Oh13li.Jh US file phtnf~ottly n:quh'c~ l'C(H'<l~tncUmt ~V~tfY f~WdettrtdC~» rl'llc 

frdrt~irml dffl1auhy of BHCh Gtuflcatlmm h; thc.ftWiltt land M~cn.~.mcytnny,,o,;n!JJY* cstnt~HtdlywJn:rothct~nfc 
ttrt~e mt.tnbtn·s of v~~r~tl:llott, und thu opcnHJn;~ ~mst« Wtbout ftJtttc lmdH1tU¢1~i.HI~Jtc{)\.Jinul lt> umtJHJJ.b1 :thtt 

physlmH hcu.hh of thu ~oJJ~cUtm. Uowev(~'" where VOtlcfntJvcJy .. rH·•:~puunt~utpHmt,~, hHV(} snm·t: Hv~:r, 

o S(lfll~ '1Wm•uwn ~~ uror)s m·\} vct~auulvalrt>flJJHU~Olctl ,c~.g. stJ~IW ~onp. J)OHt.hl, Hlt:lst ftuHitt'ct)S) nml utnny 
(JI't)p~f OI'·IHJll,;W(}~ttWUHIJtlcuJuu·c Ute 8CcdJ)t'OI>UWtl.~IJ(~~U~ J'f~C.• JUlJJch~~t)t'lJhWH)~ . 
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f'ntqut*nl· pn;mngmion 1nny bt~ tl.H.IuinuJ nnd this mtlyb~ <tXJ){tllsivt~ in the f\mn offi~ld .::nlh;(.utnns. Jn 
recent yc:nni, 01 vlrro C'thmuc cnlnwc'') cnllccnons <lf vugarnt.lvely lli'OPHI~IH~:d r.muerinh; httvn been 
t~swbh~hcd which ~lhnlnuu~ the lnmJ uml fh~ld In !:lour t~mas ()f f·crm.ldlta!H)Ih !·In wever, wher«> plnm. Hv~s 
rn·t, t)ht.wt, (Wt~·~ 111 vta·o sornplcs mny rtUIHin~ frcqu~nf .. l'cprodthA.ion. nnd fhis tnr~yrcqlJh'C (~X(Hmstve 
tnbnnttury fncllitieH ond hit~hly trtlincdl;!tmrutory r~c:hni,;inns. Consld~mbJe effort. hns rcucnrty been 
dOVOW,(J 10 duvcli)l) (CChllifJUC~Ii {t) rguu·d dC.Vdk1JHlHHtl Of in Vftf't) pltUU Sillllpl(t!h ltl CiX(()I1d.(~Cil<:t'iHiOtl thncs 
nnd tho!i mdtWt! l't!pJ'(.)(I\tt~nnn cnR!x't 

In PNO's CH!\Ch only n few of ils ~tnplc vuMCHHIVt:ly pnlllHLMIWd plant kmds prmluce ~H~cds thm mn,y bn 
'4torad~ lhc!Ic st~trds only !itm·c g~1wtk~ nuut~rrnl. mH ''vm·icticl'l'1 (cC ubovtt}. Sugar cone nmlswccr pt)filtt1 
!itt~~ds muy he llnrv,xst~d nnd ~ton~dj nnd n~ccm ndvnoctm IH\V(~ httcn mndo wilhln I) NO to mduce uu·o to st.tt. 
~ccd which con t\Uh:·H!qttcnrly ht~ ~~1nre(f. About 2~ p1.w ciJilt nf nlhtkn Vt\l'HHic:s scr tmccJ wluch JllUY bo US(~(I 
for r~:produt~lli!Ut ln the CO!W of swr~~~ ptllltlo, H~ prnfuso sc~tHII rept·mhlctlifm in LIH~ PNCJ HighltHHis 
pmvldcs n l'ich sm1'tt tlf g'nwuc tllvcrsuy nnd t'tHHIIHWd f'mld ~voluunn. In t.hmu:. pl:uH kinds which set 
~(~.tnt U,CI'Illf>IHMU f.;OllfiCI'VIlUOil OlllY t:rHW~Ivnbly b~ bnsr.;~d upon thr.t IHIIUt111 tiC:(HJ bunk Of fni'lll<!.n;' fh!lds, 
or t~x. snu scmJ hnnks. Ruch Nt~cd hnnkM would, nf cnur"~:~l unly :nnre '*u.m~ric divatsi!.y nnd nnt: s1x~c.il1<; 
vurleli<:s;nnd tht~ liSt;~fuhiiUi.s of thi~ pn:K'(~th.tn• wnuld d<~pt.Wd on lht: nbllitylo uflicicnHI¥, r<~COV(~f llCncnc 
clulrncttmsut;~ mro llt•ltl vnnt~tu~!\ \Vht~n~ H wit~ d(:Mrttblt~ I•> futva '"''ody nccess tr.> tiJlC:<:nfic vurhltJr~s ftw 
dthtr'ibtllHlll IO fnrnu,tr\ 01' for IPR" Ill plan! htt"<!dHH~. SCl~d ~lOI'HJJC Of hUt<H'r>7.yf.~OUS VUI'ICih~S WOUld 
probnbly lx~ htghly HH~frklt•nt. 

Seed crops llU<:h ur:. ra.'<'. mmtt', pt~IUHII~. lx~uus nnd V\~J.Wtahl~s nrc~ intn>duccd ~~{mnpln:nn. Sntnll 
qwunioc~ of tlw·w <:rnp~ mv rnllltl pllt~d and fi~~(~tl~; ore ~1nrc:d uruh.~r llhnrt· mc,lhHl'l t1!m1 !iiJli'Ugc <.~nndHJons 
nn vndous Rt·~mnn:h Suurons fnr dn.rrlbutHm tn small fnnll(;~ffl on n~quNa. Stn1ds fr:w distrfbutltlll aro 
nulltHJiinNitn air t'iHHIIItnnNI rcmm~~ npt~nuinll nr I 5· 20 d.t~I~rcc:u C;t~L!liUs while !hose fmf rcg.cm~t'Hiirm 
p1wposc1~ nrc maHltnim)d wHh~r tiHt normnl houM.!Ilnld rcft'tJ:Cl'fllnt' "'omlti.H)ns. 'rh,~ tn~'~d cmps nctTnpJnsm 
r~tlcncnllhm work II) nnrwd by t~nrh 11~senn:h ~llHion n!~•pon~thlc for these crnp0. ·ntc rc..l~cnorntion 
JH'iJgr·nrnrnc ~~ cnrr1r~dm11 evt~ry yenr tu (~11Mirc t:uminuiry nf vwblc S(teds. Only "nn1Hxh,1~" :>(mds ure 
mninUlirWd rlnd ~IUI'l~d uru.let· th('llt~ cnmlluml~ Plmlls wnh "rccnlcitrnnrH s<.teds. nrc nminttlined VClt(HOUVt~.ly 
i.n <,;•x shu t·ollt·~r.~wm~ nr in tlu~u nwn rHtfllml hal)ltnt~ ns for tlH~ caM of the ilhlltt<t~Hlus lim bet' tree spccfcn. 

3.5 hHCJTHtlinnul "·ollnhon111on m 

Thcfnt(!ntntiomtl Plnnt O<mc.'tli.: J~.esoun:c' ftl~IIHJle OPORI. formerly known ns the lnUmHllionnl BmmJ 
rot Plnnt Oencnc f~t~!;Otlt't.'Cb, IHJ'~(iR} !ipHJHifHWf ~rune of tht~ pmvintiN mnjor t~ennpln1lm cQih:t<~dng 
cxpt~ditHmli m PN<: L PNn Joitwrl the llwn lllP<JI{ Smnh Hnnt Asian lh~!~innnl.fwogrumme in .1978. 
r~npnn N(,~W (hwwn i~ fl!f.lJ'CStrtHtHI ()I) th<t J llPOR Hut~IOnnl Cmnnliltt~(!for Som.l Bast Asin OU!C,SJ~A}, 
now known u~ tim ReJ~iunul C'nnp<~rntton in South Hn~t AHIO on Plmu (J(U.H!t:ic Jl(~t)OtJrces UUtCSJ.t,'\ .. 
P(iH.), Tlu.~ Jlwin ohJt~cuvc of th1s mhwHvc lfi t.o pnlrnolll nnd anhiHlCO the conscrvt\tlon nnd nHHHH~Orm~!ll 
of the rcgton'g rich nud divcw~e phun ucnc:ue r~}HOlH'C(~s thn)ngh colJnbomriv~ nctlvitics lhot nr~ of t:x:mtlf1t. 
W ll'lC<HltXtl' COIHltt'i(~L Thcsu imlhHiV~#~ t~Uilhlc lllCtnbcr CtHIIllrles 10 t»i:ChOilltC. usefuJ. ftCJletiC mnteril.liS Ond 
int~mmuion on utlli~tttlon nf phtllt l.~~llCtic rm;ourco& rnr tho wuJI,blting l)f the pc,mplc In th(~ re1Jkm. 
Thnmgh thL~li~! inithnivr::s thu ·nH~nll.>er crnultn(~~ b~li,lvc th.m th~t "nvorcign fighls ntldresponsiblllt.y tbr 
indig(!IHHill plnnt IJ,t~nt.,t.k roklmm~ct. in :sHu md the pt'i.ot· inf·o·;mml cr>n.i.ien.l,fm; th~ c.~xalln·n· g<~.or plant l~O.f.tetlc 
rBsmurc(!s wUJ he ndhareld w. TIHI\ colla! iflllllinn will result in n nulre uffacr.tvc usc or uvntlnble msom·ces 
in the t'CL~ion. 

ThrmJtth fi1ut1Wial nnd tcchnrcnl nssixumct: fromlPCHU nnd tlu~ <)thur RI~CSI~A rrmrntxw cmmwies. ·f>N{J 
wns nblc to collect nnd UIUI(!rnt*~ the tzen~fic divc.wsit.y in i.J'ndirlmwl food CJ'opsthr·ou~htlm the tt(:mnwy hltt1 
f!X Sffll collections. TIH~ lllliiOnnl phnH UC11<~Uc t'Uii(:)lH'CC collc~ZtiQnS ror the fi'Jl(fil1mli~l ft.HXI cropx RJ'C 
cur·n:mJy held 1H J.~nloki AUI'icuHtH'UI ll<~:1cnrch Stnllon, ()!IU!idn Po1t Mnrcsby~ wiiJl workhttl CC)llcmtons 
lncmcd un otln~r rt!sour"~h suuicms lhronuhoul r,hl~ counuy. · 

IP(UU nnd ''" '"' fJO,.npunsorcd tWO,~tJUCuttna trip~ 011 !iWC<.H pO!lllrJ nnd flncon lr'ndhiotml. n,lptl tt.mps, 
putTICIJlnrly thu J~!'IJLHllcofy V~}!~utnbl~s of tlu~ COIIIlU'y, ;11lP ~hn>Hnc:m (,1\lVC!'IliH<.mt ll!l(.J·II~GlHl.Q<l11 

s'.>(:mso.nu .. ltw.Q.~( .. >l·l·cctii.H.·.~ 'ripn.· i·. r.t.PNO. '• n.Jltth·l· .coll ... c.·(:t·l·.l.·l.~ tr.·o .. dh'.mn·t·.l·l r.x>o·<·f. c. ··r· .. of>.••.~.·. ·.··w··.·.· ...... i.J· .. I);~pc·c···J·t···'·· ti···nr.c···'·rs··.l.An hH'(> and yruns. Jllltl~c mnJ(:>t bnm1no collccthlg (~xpeditH:ws wntc. s/·)Qf)ROr~d· JY· JPORlWfl.h.·tgchtnool 
O.St\iSUUlCC fr't)ll1 Quccmilflnd t)cpUJ'UH~IJI of' Pi~tmnry .1ndU$(J.'f(IJP) IHltt -f)/\hf; 'Hh41nf\f~l;jl\ir}).O,:i~ 011 

coHucthlt~ btnmun uenl~pln:nn wns 1.0 ()blllin nnd ldcmlfy t~~nt}IJe nmJcr!nJs.lhnl, htwc. JliHntiU:.n~.siswu~c. J~) 

10 nnsed on f\u,nlnJrJ•• 09~)5). 
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tl1e sigutoka disease complex and those thut show tolerance to the disease. 1l1ese collected banana 
gennplasm is held in vitro at Nambour Research Station. Queensland and the duplicates are at the national 
collection at Laloki. A small <.~ollcction of this gem1plasm showing some tolerance to the sigatoka 
complex is held at Montpellier for the crop improveme.nt programme. · 

More than twenty research personnel from PNG were sponsored by IPGRI on training courses on plant 
genetic re,sources n1ost of whtch were Cl1nductcd in member countries within the region. I PORI also 
sponsored a research officer to undertake. a masters degree programme in the United Kingdom. An 
•intcmship' an·;mgemcnt was made by DAL some years ago with IPGRI funding for an experienced 
POR scientist who was responsible for the characterisation and documentation of the national sweet 
potato gem1plasm collecuon. IPGRJ has sponsored a banana ex pen from Queensland DPl to 'lssist in the 
identification, charactel'isation and documentation of banana gem1plasm in the PNO national collection. 
Some financial assistance \vas provided by lPGRI for the maintenance of seed crops germplnsm and for 
tl1e improvement of in l'itro storage facilities. 

Papua New Guinea collaborates with regional research centres including A VRDC in T~tiwan, UTA in 
Nigctia.lRRI in the Philippines, ICRISAT in India, lPGRl Head Office in Rome and the Regional 
Office in Singapore. CHv1M1'T 111 i\~texico. the lntemational Network for the Improvement of Banana and 
Plantain (INIBAP) in tv1ontpellict. France and the lntcmutiors.nl Service for National Agricultural 
Research (ISNAR) in The Hague, Netherlands. 

Under the lBPGR umbrella, a number of regional collections on plant genetic resources were established. 
'Dtc regional coUection of bannna was established ut Davno, Philippines. We.n over 100 accessions of 
PNG bammas arc maintained nt Dava(). 

Papua New Guinea also participates in the Pacifk Agricu.lture Research Programme (PRAP) on sweet 
potato. ·n1c project funded the maintenance of a t1eld genebank collection which holds over l,OOO 
accessions at the Lowlands Agliculture Experimental Suttion~ KeravaL The project scientists evaluate 
and seJect superior or ptornising accel\sions which are sent to the tissue culture laboratory in Westem 
Samoa where they are cleaned of diseases before distribution to ot11er countries in the Pacific region. 
Over 20 accessions of sweet potatoes from the Highlands collection at Aiyura were sent to the 
international base collection at the Asian Vegetable Research and Development Centre (A VROC) in 
Taiwan. These accessions arc maintained as seeds in Jong-tcm1 storage conditions. 

Through its research stations, DAL has previously tntroduced experimental lines of food legumes 
(pulses). coarse grain crops (sorghum and maize}, rice and introduced vege.tables from various gene­
banks throughout the wcxld. 'llte food legumes were introduced from rsiRO genebank in Brisbane, 
ICRJSAT in India~ and the peanut genetic materials from DPI Kingaroy, Queensland. The genetic 
materials of coarse grain crops were introduced from DPI Queensland and CIMMYT in Mexico. Some 
bilateral initiatives were undertaken by Bubia Agrlcul.tuml Research Centre and IRRl in the Philippines 
for rice genetic materials. Improved breeding lines of rice bred for Asian conditions were introduced to 
PNG for perfommnce testing. 

3.6 Risk 

Tile risks of plant gem1plasm conservation in a developing country are likely ~o be higher than in wealthy 
developed countries. Risks of maintaining whole plant conservation in the field in PNO include flood 
(La loki 1994 ); volcanic eruption (Keravut, near Rabaul 1994): h1.ndowner disputes (at various times have 
affected all major research stations in PNO); accidental, careless, malicious or starvation--induced 
harvesting {Keravat 1994-95 in the case of the last); or inadequate resources leading to varietal losses 
through weed competition, inadequate irrigation, poor pest and disease control, and sub,optimal timing 
of relocation of collections (all stations from September 1994). The effects of these risks can be seen in 
Table 3 which documents recent considerable losses in PNG's food staple ex situ plant ,germplasm field 
collections (cf. Table I). There are also risks with other fonns of,plantgennplasm consctvation; in tissue 
culture, for example, the maintenance ofoptimal conditions depends on sometimes uncertain 
infrastructure such as electricity supplies. 

4. Economic analysis of ,gcrmplasm conservation 

Since. maintenance ofphun germplasrn is an investment problem, the k~yelementofanecon~•l1i7 
unalysis .of gennplasm conservation is evaluation ofthe costs and benefits .ofthisacti.vity;. Some/of the 
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rcctmu.1\l nnd nnoncud l&~utH~ Involved l.n the J11'1.1Vhnon <:>f' (~cnnrliiHHtl motltgc; havd t;)r..;n dooti!JH~nted 
(c·,G Pluc~tum.tU al. 1981) tlltfH)UfJh, l.n PN<r~ cone,. orutly:ds rcquh't,~ colnr>ot·Js<UJ(>f' th: ~q~;tB ofllcld 
tlml unn held form~ of ~cf'lnJlfntnn conncrvntmn. Such CCJ~t UHulyr.lA n~quJrcs cnrelul dc!nnn(Hl of tho 
uppt'opruue cost~ but. •n fH1nctpf~, rhi1). i~ not u difflt;ul(, probftnt. Uc.:tmmni.c mHHytihf uf"t>JHhrmJ 
mvcitmcm in u,errntllu~m ~torntJe ahH:J rcqurr<:f; d8Utnnt<;s of tJu; bertd1ts of thtn ~tClfiiJ;c. ·rtn:t v{duc of 
~cnnpln~m cuJh;cuonff d~pcndn un the furun~ rrtt:mprmttlnn .of tht: ttcm;uc nmr~r·wl into comrncrcinf 
vnntut~~~ vmphmt brttcdilll!· ttrld t':~tu.nut.mn of HU!f vahm H* mn n ttlviu) problcnt The' J'Wh1cipnJ difncuky 
m t:\!UhmUHJj uwcsun(!nt t~kcH•H>n~ rchmn~~ to ge:nnpfa~m coHt'J:UtHHJ hun m bcUlll ubi~ to m'~c.:.nn th~ vul.uc 
tlf geru·1pht~m 

A~,!~C~!IIni& the YUhH· nf ~~c. nnrlhViiHl t:.otl~?<.tmm~ lt'tJUH'C~ hcmg at.·>l.c lO f'f.t: .•. l;l.lt cxh~.tllll.:t COilM:fVI!(·!··!ltt'U·1· j)lll~ .. tn 
tu futunt mtvnrH..:cf1 m plmu lw~edml·t lHH:nu~<:, hy dt~funuon. thc~o ndvnrJce~ or;cur In lhtt futUJ't., n rntx.lc.f 
u~ rcqwre.<l ttJ fnrccHM the cn.pJiftl)l.litlUt(:) luturt vah1c oJ cxt~IHlJJ cQUt.criuiHt 'll1crc arc nt lcm~t two 
pn!i~tbk wnyt\ nf t.lt~nv1111,~ ~ud• cM.intl•t.c\ Ont• ll'ltr.lhod tli lt) u~•c tlltnmotrnnt.~· or pfnnt brcudcns· 
ktt()Wicdge uf <.:urrcm <..Cntlf.rnlnt~ on <.rop pmdw .. t1on w Hl<hcutc the coo~ttwancv~ of f:){;iua ~•hltz fOI't.fnx 
the~c <:rm~tnum~ hy mc.:nrpomtmf~ lt\ttetu, U'UH'l frrnn tht 1;.cnnphunn renmJn::e .A ~ccond mr.thr,xJ WtJUid 
be tn dtt't.~t.:d y rnod<~J th<~ utt.otponttmn nf l.~cncw. trnliJ• from dt<• JtCilllflhrtitn pool trdo cotnrnerewJ 
vnnttUt~· 

Both tlH::~.(: npprnat:ht7\ re<.JUtt't tnoddltn1~ th~ plant hr<~cdm[t prm.:c~~tsm ~hfftrt:nt Jevr,:J~ of ~nplu~Jucutiwt 
f1lam bre<.~tlH•H rnny l](; tqtnnk.d a~ n productum prot.e~t~ (<:f A mold 1987. p 6JJ nnd thtl~, conccpnmlly 
nt Jcn~t, ~~ ~uw.uJ to c;cooumtc lnmhtlllnf.t Howe-vet, the form and piUiHncler~ of re~cmc.lt pr·tx:e~fttttt ore 
rmu:,;h ltM• wdt dcOnc.~d Umn for t~grtculturaf or 111duMnnl produu.tou procc!'ii~r~. And,l.~cown; plnnt 
lmr¢<.hus; Hi an \m~.;.<:tUml J>H,t;·t,•i, thtr vuluc nf gcrmphuun in tcJ'JrHi nf future 1»lunt vurt(ftJ(.\~~ thiH t!t)Uld l:~t 
tkvclopcd fmrn H I"' -.umhtdy unrtfiiWl Modcfhng t.ht• phtilt bn~t<:hrls n;.~c,orch proc:cr,u i8 mar~ 
t(Jrnmtnhlc d1c furt.hef front c:mnruen.mf vnn(ttlc~ and the cfut~cr to ba~lc: ~.etcnce tht; rc~eun:.:h 1~ being 
ccmducted. .htrtht·r. the vaht<; nf' ~xm~trvcd JLct'mphunn ~~ r1ot ntrnply QbU\HIC'.d fnnn It~ dircer. tlSC m phuH 
hre.t~dmg. hut. nwy ttl!w urH.e ft·tJm u~ u~(t m cxtrndtn1~ \<.:temtfk knowledr,c-. of' at~unt~ n~ m~ur:nnec 
ntv•lmH lutmcnt:.c:d"" Whdt! u '' tiot dtHkuJI w dm.aunt;Ht the vuluc t:~f tJUrU<:UltarHennpJn~m t;' . .t pmll (<r..fJ.· 
l!vmu~ lVH7~ Frey J9R7) Hnd cvl~H to ClHHntllc fl.~ vnluc t~.r pustlc.H flrcnmm lHld J;tM 1995)~ Hi~ rnuch 
rnorc d1Jflc~uiL lo tkl(l'rJnmt 11m. vuhn: e.t tlntt~ 

4.1 CiennpiHblll <.:un~}ervtttlon u ~unple ntJochl~sH.:ultnndd 

''f'he mput.~ 1n u phuH ~c:mnpl.ttM.fl ,<.:tH.l!';tr"vtltltHI. pwc.:t=-~·iJ~ unr JH'Wt;.lp.aUy lab.o ··u~' •. tutd phy$JicoJ··.i.HUJ hum1w 
CtlplWL tn tJ1cctH~t or w ~nu or Uctd coiH~ctvnuon uf plunt ,~c.nnplrunn; fand ~~ o . .hm IH"tptll'lum. A 
~unphflcd model ot plnntl'cnnphnnn <,:()IHit~tvauon b~ prc~cnted in F1t~I.H'o t. H1 tcrrn~ of fMXHH', ttnd 
t'hyt:uc;d ~tnd htmum caphnf. Comtidc.r uprim1s for rrudntntmng a stock (lf pJnm lLcrmptMrn vurtcti~~~ cqunf 
u' N. ScvcmJ u:chruJioJ!te~ m•uht be: u~cd w nmintnm tht~ t~tock tH A. N vttrlctJcfj muy be rtwtnttHnctf in 
t.hc fldld (Ht ~au ut fi(:JJ) mnn1.~ htbour but t'<!htuvcly Hrtlc cJtpHnt; {Jonver5cly, the tHttne munt.x.:r tlf VlU'icUtu~ 
mny be nliWJUWJcd wHh rdt•t.iveJy htUc Jnbour. bUt c.Oflfitd~rubh:J qlWI'itHh;~ of huntiW «t~Jd phytdcnl cCt•piHtl 
Wiin1.~ ttchn;que.~ !)tJt:h H!l !~ccd !n;r:uuc t:>r thi8Uc cuhurt (e,],l iH U m Pig.un~ J). 

!n PNO·s.: ClH~C •. lnb<?Uf i ~ .rcf!!li Vcly ch~ .. :•P C.()f;.lJ,liltt·d· to humnn nnd 1. ).' hy. ~~e. nl' c:. u>i w.l. iUU}J)Jaru a~nll .. p.1. n~rn 
ttl ~en~r:-ully rmwttutned us ht~ld <mllccumtll. I here rue SQtnU cxctj>tH}n' to thit~ k~tmf.:rnhmUi<>n. but thcf.;¢ 
e;xccptl(Jns involve the IUJt ,,r cxt.ernul nid fund6 to relnx the CltpiU~I coruurnhn: tJnu~, f(W ~xnrrtplo. t.hc 
tJ~. n.uc culture ~ollt'AfU:n• tat LAf!S K.cr.·uvtH i.t' .f.tmdcd by .... !) .. R .. A.P. Tbi.nuo. e.ultntu.ruc,tJ.hi~t) M'c uh~o 1t·v· oJJ.r•l,1lc. 
ult.he Univertmy of ~r c.cfmot<>ttY m L.ac. but thc~:c fl1ciUucn Me rer:~curch tmd tcnctnuu l~lCUlfJt~ t'UthtrtJtllU 
fe>rlong .. tcnyl11tornuo .. Some c;xp~rlmcnuuiorl in·c·ur.rcu··'.IY pr .. o.c.·,cedint~ U.) invtsd .. Wlfo ~h~_rea.slb!J. hy of 
ltJWet'·cotn wmuc cult.un: 1JhJt'OU,o·,·ic.ft· tc> dovefop an uncnncdmrc tcchnolorw U~c C (f•taun-: J )'•"'*bY 
cxtcnditllt rho $ttllnrgc Hie of timmc <.alium: t~pc.Citrlcn8. ~n,t:re n.rc: td~o f)Of$tdtile i!HennedhHo tC(:hrtol<'1Jtlcs 
itVttlJnblc ft)f lobOW'·UHctHiivc Utr'mplntHn C!:>ntH;I'vtH.~4lHw.;""'f<>r (;Xm)lf>l~; hUtWU~ mtpiJ:d in t.h~ toml t>( tJ1c 
sUtdt!ticnl dc.$lfJO of 11tJd c<m~t~tvauon nmy n;ducc the nn1«)UIH ofJttb<>W' hwolv.cd whUo ntqvllin~ hiGhtt 
lc.vel!j of hun:um ~:mpimL 

When th<; cc(momlc problc1n l~ ~umpl.y t<) choost fJtlWc<.t!lCJl8crctc.tt(:h.ooh>glos forlUJtUit;tvinJ~ n ... ft.iVcn 
quantity <)f plum gtnctic mmerit•l. enmwleul ~oltuitms m th~ J}roblcnlCUttl.w;, ()bt.~atntd uy dirc~t:ly 
cmnp. l.t.rlr········"'··· C.'()JH.Jj ~.W·i. ' .. '1..~ flt.nnd·i·t··.r. d .b .. t .. t'.f. U .. H.; tl.' .. '~· .' .. "''.:>W .. c. NC.ft.· t;C·'·.). tH>I·J·Ji· .. c.·~. QO't····~.t.rt.li,·,t .. Jt .. f*.~ ..•. • •.. iJ. ~·.P··.~ .. ~-.'.li .. ;··JJ· 'c .. t·······J·J·p ... ·JJ·.:;.··rl .... , nmhm;:tumc;,;do mJt nf'it)(; slnifHY h1 me fonn c1r rc::htdvt re~(lUrCQ et>tm~. ·n~~·rno•'c fn((;t~stiHt~·®onoodo 
rtmbf~m couc~nurhow muny Vtirictiofi nlm~•rd ~.· c<>tu~rv<:d. Consid<:rth~ choico b:t~~n.the rwrubtr rlf 
:vn.ricricH ~a connr;tvc Jn l1i#JUrc I: tww shoufd u choicel>o'ttl;tdo· t~twccm <:<:m:;¢rvii.1U N <J('.N~vndttftt~., Itt 
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st t:t:mvernlutml nt".(>C'lns~ni:;tl p1t1bJcnh f(~lunvc mtlf)tH:JnfttH.PriC¢f; thH<:tn>ine Ute i'-fUJmartev~J·tlf(>UWnti> 
fnw~. the key tHSU!; Jn. the ·•pth:e .. of tJm con~ervtd ~~annJ>btsttl. flo~dVtH\ shJC¢ th~~tQ i~.:ltlx;t'~· Ull'fSJdy 
tmpc:rhttt mrtrket:lllr phuu germpht~tn"' thc.re nre no ll'j(U ltwrkt~;t c!illO'mtes ot Hs v;ilue·. ~nlus, tho k!:!f 
prnhl~"'m ~~ tn e~thmu~ IJH~ vnlul! of tJ,etlt1flhunn, 

Two nppnlnchltJl are: fH>S!ilhltt '11ltt nr~t t!ii tn bu1ltt on the ,,,\t hudl,~Olltl8 ~IJ>prnn(:h f\<;>l~~~l fll:x.wc Mod.el~ 
umld ht~ COilhU'U\'t(;~d of the ~..:n~d'\ of (.:tm't~rvtnu Ill ant lt~nnplm~m wuh tho fnH<JWHl~~ vmm.lhrctt 

d1tlen.:mt fllntH k1tu.t~ <•! lt IHh*~.d. hmuHHl. t~t,~iwu. liW¢t•t pnlJitu~ mro. ymn'i ttl the CllM' (Jf PN<h. 

dtffc:tenl. apprmu,:hr-8 In nmr,;,•·rvm~ Et,lltmpl!tMn h~ 1: cmH>ttrvmu vm~JtttHII\'!1, f.fi u m lh¢ Oefd t;)J' trl!ut~ 
..:·ultm·t~J nr l;;t)fl~a~t·vwu llt"nt~Jutoh. Ct~ H "~'~ed~ ollletet·olyuuut; vanttlJ~~u •. 

ddfttft!'tlt rmmlK~r~~t nf f'("pla. att"~~ uf c~nd·1 vaot~ty, d.tfl't~·H7nt locnU.mtr* m m.Ji'nb<!r' t~f l(2K,:nlHm~ fot' 
t'!il(.:'h plmu kmd or v;IH<"ty • f~uth ~tffrd tft•fAH~c- uf rtf~.~. ttf' t:t:iU$t"lVIUJtuH 

T'hJt~.c <.'(lM Hlodtd\ rmtld th<"tt h~ ffnk<:>d h· ~ hy hmn1f tJro~~rnnmun~J to ~clt~£:t. a htn~1t to~t wny (·lf 
nclHC!vm.t~ tt u• .. V(~.n .,tt .t.lf r.dJJt':(,J.rV<~'tt~ tnt phuH U<WfHifllHf.JH'lt.OU~mvnumt. Pl1.t1UU¢ftf.t; f't'U8,11 .... lmrt.liHJt .CJ:JUid 
111en t>"· u~c-d to mvrlffiUt~nlt!' thr • nm.e:~tw:n:lt<fi of vm··yul;t nny ul the <)hJt:t~'.fl¥t'~ .tlf' crmtHfl.Hiltf~. 'l1u~ 
IH't!Jl)'"'~ t ouJd bt! uncd to mvt~\HJ;v•tr lJH! f, tm~r.:quttnt c~ nJ n~>ln:l(.mu tha tnuJ8t~t con~tmittt e:Hht.f' by 
m(..reu~Hl!~ the llvnJlnblhry or t:hlfl1(7Mtt lutnbng. ur by the nvndol:nluy ()( md hmdm& hlthc cn~•t .of 
dcvc:topmH <:m.nHnt~~ hkt~ PNO By (•x.p¢nrmmnn1J wtth tutch n lt'tUd c.<:uu mn<h:t ndtlttrtlEfJ1U<H'~. ond 
n""~¢ftn.:llet\ \'flu hi mvt"'~Uf:lf;lr th~ < n'l <. on~cqtltnc.(tl% of dtffcJ·ent f;YJl<f!$ of d~(.:tkWm»~ und mt.uuw.cty 
<Jr1lllJ,we du~ c:x.plu.H tn~~~~ u{ vurymr~ d"<· l!i.Hillll w1th t.hen 1i!.UbJ<tt:Uve vrdut~IJ(m uf dtff!ett~ru type~ nr level~ 
of s~c:nnplm~nl ttm~ctrvalwn 

An nhel·na!.tv<~ npruns.tth Pi tu tltU•rntn tu d.H't>tdy rMunatt"' t.hc hcm~fttr• of )')hUH geJ'lHJ)hlnrn COil~crv~1non. 
M1d dn~ apf)rHOt~h l"- uuthtt<~d 'n tht~ n'''tll{Hflrfrr •tf tht\ t>•t~t hnn 

4.2 l.~~mnfillftf~ fl<rndtllli tJI POll ! 'td1et tmn~ 

4 2 I. Mod.~H.mg tmiJHrl or ~d¢t IWU nnd lm.tr\tlUlJJ 

Plnm breedm1~ •~ ;:t J)ftKiut·wm pn1t:c~~ tn th~v<~lnp tmp~n<lt' f1CJ:w vnrtetltt~ of ptotW· Plmnbtccdit.l~I n1ay 
lmvt! :• ~mHJJ<- ot~J~"itlwc ·e.f,t tn hntttd .; •. hhn~ t·o~t~. tn tn n1~ert dHi. acne$ ntte(t~~~U)' v.> conf1Jr n:.si·st:f~ncc m 
i~ srk!ctflc (h~<~fUW fn }!t~IH~rolt hnWt"Vti\r, phmt br<!:C.,<.Iinn; htl~ t'"llUlUpf~ ObJt~~thten:.: the v;,')lfg.Qf 0V1itfely C~tn 
be envtrmu;ed n~~~ the wc:Ightc.d vofmt of uu~t vml(;ty•t>; <.:luu·ncfttt\umc.~ r:tn cxmnplc:. 1f 'f H"th.n fJ m~c 
l:m:mc:lllll<i:liHy vnJuad wh~rc ''l'~ the c:)f.f,u(~i\j!iilun of trnu • rn v~l:rlc1~ j. und U1~ ll1fU'£\Hltil vtdtiO nftr:t.h i ~~ 
O( where o, mny ben tun~uon ot varmbJtt~ "urh a~~ thtt prtctt of hm1l ptT>duct '·f.hd,ll the: vnfm; ot o 
f)tUTICUlar VtU:'hHY .1 ttm.y (.)I:~ d(~nnt~.:' n.~ v r 

VJ ~ t.1 n,JJj 

~fl1e dctJrcc of hnprovtt,ll<U'lll'f ncmlQ .new v:mety k ovt~t c:xl~Hng vnric.w J in dctln~d by thtt 4lfte.reJ1C'c tn 
vr.h1e bet.we(%n vun.tuc~ J und k: 

Vk · VJ y;T!tlf.lfk · Ui.ftJ1 ~ .i:~r Ht Hi,k fij) 

Por tHtnpHclw,. in the pre~cm cn.$e, only s• ~•nslc U"~ru. ~ytc.ld ,,,,u~ C(H!SI.dcred ~•s tuwUlg.:etunH.mdc v;)bst'* 

()Qict'l'JlllltHg tht: econornic llUUU'¢ nf llte br.tnet'its f)'tll'll !;t(!nll{,JUSfll COUc~nttll'lStt(lUI.rC;t;$fU!OitltlUtl(lflOf't~: 
modnl of hdw gerrnphunn cnnttlbuu~,li w the hr<:t~dinJ~ Jlt'(~(f.~~. ltf~1nttJlt:m.dmHlt~:u,\~· c.otUJibm'hm t11~ 
g.t~rrnplx,:mlt() Ou~·brecdh\11 pmc~ .. ~~ n~qutr~~ 11tm:.uJci of~ the dts~:(lyc;cy <lrpnt.t»S~fnl f)•·e~dlnj,~lfn~w 
YU'I'l,JU~n~ nmJ how pJUnt a~rrnpiUtU\l CllOftibUIC'U !~lth~tt,,.pw~nC~:JS •.. 'rflij;,prQ4J\t4dOfl :flt~~~s,·f'tll''ttg.w phuit 
v~tdcUc:i is tJomcwhM dJffc.r~ni: fhlm 1•· convcnU<1nat ne('ll(~.hl~~tcuJ j\nXhtt:ll()ttcfUai~~~Of\t 

Y ~· ftX:t• for J ~ l, --·~ J fnpm,:r) 

Hi 



f<.nd.tttr th~ttl. there t~Jtlg. it dc:t,tqrnunuan: m.tnuon~hlp.l~et;:wettn J)hUn brccdln~ ntJnJt~ Urmd~Jnb(:1Ui't llutrmu 
t:flf>lU!I, prmlu~t"" .. d c:lpiwt, fllnnt.~t:nnpln~rnJ. fllnnr. ~1<wtiJ:)n nnd.llt~e~htr~S tu~ttvith:I,~JYt;;ft#~ R1'it 
tfttitrthuh.un •:Jt new J)lntn vnncueSJ. !<.;f. l!vt:tlrmn mld J\t~J\1~ J(11Sl J<ior e'XnrnpJ4 .• :ltornn-~.tilHJtJle· JJt't!t;~tlJ;)r 
r wtl h•mtrozyGnu~ pitrcnUi wuh . f o mdt:fl~t.t•dcnt trm t.~ of unertt~f l(l dttll;m:;c:dtJ'.~ n ti<tticmd StFfl~trukm 
rt~uhmt;; frnnl dHl rn.rleli:m:J ntotwg uf «he f"Jfl'l( t!tt.rt<H"fHt<.m td' ofh*t~rtnft bn~ 410 • : .H$11;. t Ob t)fl~rtrtrtu Jtnd,, 
tf n fJilnH.:uhn hmnut.yyon!ll mdlvtduuJ w~tre ~nutdn. rtt)f.)J'o~.JJnmufy l nnmon f'Jant~- wuuJ~t n~cd to be 
~~r'uwn tf:tlt~•\·c n 1t!J pt!r <,;;em 'tu•nt.t~' ut.lhldtnu u H.'~ fJ~~<tl)' tJun. utflt't.u:tH.:.;tt, Jllruu t:~recd.ttt1t would ll~ 
udttf¢Mt:td m u rtumtmu.n nf J o urm11 f~umnmub I ~JH t. dturnt:t 4) 

tn ".;··'.i.~Urt· ltu·¢ pkJUt':{:i tht' pn:.~bil ... hdtfy fh~u•buucml fJf V{n'JmJ~ P'~Jndntumi nl phu.uwt ... t't!i\!1~~ ... JJ v;uta:Ut:'~ 
~tmpfy breed ltJ rhc Vjlht. n rn~·~hf~b,fny d•xdnhtntoli <.:a.n he envt#f!S~ed uf tht:! nff ·t1prmg; t,li' nmdmn 
crt)~~4tl c .t; pdf J H d:Jt~ mn~tmwn ~~ubt.~~tr~li:ntt ytf;ld t t: wuhcwt f~nd.Hutnh t"hctnJ•:ttlth o:mchHtd'ry 
ttl(; ··· ~~ S. nmJ the t:u:tiNH ~uh.ruMtn•"·~~ ys4-:ld •t¥ X ... Jht':h ~om(" J''''opl.:>fJH)fl t~J pt)t~~thlr;; t·rm~~~UJ.1* wtU be 
v.i:tne:uc' tmpr:rmr tn c~H~ttng v~mruc~ .. du~. prnpuntun t>f ',tJptt.ur "HJ¥!~"'·· ,~. dd'ulttd by the tm:.uuru;h·::r 
pdft Uild k.t;> tlH~ Hijht hf A~ "! HH~ fWd •iit,Jt! an• f~tlWtt'.«J t.O ~~v·b~.t t lt<rtli lbt: j11rfWhHH;nt ftWt;tt VlUlC:tf~~ fJUH 
dfJ ltldt:ed hU\'C' )tc!d~ ·~up(':nm tn !il; ~ 

Om puHumung \lnn~ht>~ tlMt tm,r:d Ul Lun1rtt~· ftcJd~ r. ~ ~wr1:-l JlHWit'> n• Ihc ll•,thl~uldtHd PNC# 
rm.gJH t!i!t UlUl;.rtvcd nf ~~~ hnvwtt tm u~~!l'l.n<. mt(";d J)JutmbJhf) hnKHunJ'idf"i 0'\j!;urc ~J The::ut vnr\.t1tJ«:~ lHlVC 
td.rcmly h~)d *'tutw t~(!!J.t"ctUuu Jtsr!~rtasrt~ ••t'f;hrd ftt tJn~m mu:J r;.,~,.,, whc>n tu~y hrt:ttd~ the pt:tJpttnum ul vMH1tJw.~ 
WHh yh:•fd~ i.f:tnli thUtl C'tH~.I.HI~t Y~J.t'U:'lle~ l f fUW("f tbnn X~ H~reduc .. t~d; JUtd lhC pt:f.)(1£1lllUHJWVJHJl yltrJdr1 
fllKiVC: Xl ·~:tchnc.d hr tht> Ull:'ll under pdf} hJ lht• nulu ul Xt;· lfi h~a:ly t(t lilt:' lH!lhC't' dmn rf n<tw vnrteUt~ 
nrc: rundurnfy *'~t"ki.tta !runt thr wfld SntutarJ~. Hnu~ Mtd ~kdJ Mft l't!fltUted t:u ~dtu~l frmn t.h~ tmpu:Jnt~t'ln 
t.hf»Kt VM1C(lt'' tiHlt h~t·v~ ;ttddi %cUpenor fo X' 

Whc:f't': ~prt 1nb"l!t Jlfttrunmmt r:x.JX"rH1<"" t\ ilVUifnblr tu n~~'u;.t fnrmen'* to fWft:::t:'tftlnn vuncH.cff. d1M hn:~d Jn 
.tht:U' fltdd~~ ;• thi.'I.Uthuuun futR f.UnJ uf dtt' t~ew ttnt'H~Ue'~; tlHfr$ht tt~nk hkr- pdn <Fra;urc 21 Att.ttmmnrM~~ 
have r¢~uun, ~'t. thut r:ru,hlt' thCHl u, e-vnlum~ u J,ttt\UI:(~f' rnJ.tnt~I \tUJ'lrtJe:• t1·o1n Jl w'<:Jt~r mn[ltz .ul dm.n 
rmglnl:w.uvndn!Jfr t.t1 fnnurt*'~. tmd ,,u thr dt~fnbtmort ftmctttm 1nay hnvr mJ:.rc vuttcnes. tYOflC!.1;lHJ1Hr.d 
t:ownrd~ the ~upr:nm t"nd Add.l.tHmnHy. at~umnnnM~ htwc 'fpe~znht-;cd knc>wlc(Itttt thol rt.~.t»H.IU~ th¢tll U1 
fJttlect dHJ~tt vune.t.Jcf~ tm~UlJ; yu:id(11 gn:~~urr tlu.m X~ 

Sy .... fltt;rnnt.Jt pinut lu't·.cdulJj ~•dd~ u ftt'\v dun~rn~n:m JtJ the r;:nx;:umn ot. ntt·w vtm~uc& .. tnJtc~u.·f oJ nlilymf~ tln 
w~ld .plnnt~ t~o~ f<tf'UJ<htt;C" or rt ~~le(~.unn of fmpr<w~d vtm~ue~ w br~:~d m tunm:;r~'l1~fdi~ JllMH bfc~t WJl 
ndd~ ~v.entl nc,w tbtllt~'miiJOn~ u' du1 prudu.ttum prtH.,;~»i fm· ntrw vnrlftttctl l.l.almntJc t:>n ~c,;Jt:.i:Uotl~ ft:orn 
th., w1td or t·nnflt:r~· fit.frl" turgely rc!'i!U'lrl~ vnncud trnpl~ovttnttnt to t1ut~p.oHuunmg plaru ~~wd~. f:x:~uu~~: 
vttmuud t:btmuc tn fielf poUm.1w:d pltml kmd~ t~ rm1,~h ~lt:Jwcu J:Jow~ver. by mttt.rvr;tlJOfl 'UtrJ..uJy m 
~'. '.)1 hmnwn. mt' f'hmt bre . .:det tt.tpt.nd~ vt•.tu;ud JH. Jf)t(W~•tle,m to '~tdJ.',;pt'.J. Wmt!n~ Y1H'1~tii;J», ~~tJnlH. ~r~ .~:v:tn 
nrm:mttopen,poJtmtted v;1ntrt1tr1. Jhe phwt brtil:!dtr rntty b~ t.lblr.t tt' Utt.hsce cr.'o~~tt~~ f~.twcr;:n l1lnnti H:tnr .··· 
nm~Jm!Hy wuuJd ru:u (.;H,rd», nml thu~ rnuy ;~dd n,;w chi~·~c.~ of .chttnl,~ltl''t~nt~::¢ to u phmt klrut Addillt:m~dJ¥~ 
kJltJWII;;d~ of thr: t::Jlut.m:u:TI~U4:t~ J>fH,lll.tH~~i~d by phnH kH'Id~ t:ftohfet~tbt1 brtc~f.<;t t.c~ nmrc rnwpcJ!;ttf1Jdfy brdf.id 
fm·piJnu:uhrr .:Jwn!t:~tn4Ut:~ m the: tK"·k:t:tad vtWI~tusl. ·t;hntl~ u rnt~&bt t~ c:~pttctt:;d d·lnUllc f'f(J.btduluy 
(iUm'lt~UlHm t~{ new VJlf"Httlnli Wtth pbmt hr~J;tdJnl,l rmgJU lmJ~; l~~~,~ pdflt (fi.!:Jf!l!f'c.3'); f~j{;~ l~ tl'Utf1~tf A!Ycr, .... 
frlilfll Pignut.J. sw,;r:: pfnm hrc:ttdtntt <.~un t~ m«:d u.~ c•:~mral the t.w.tnl~,;~ of off,~rJrlne;~ p;•t:t:l(;t~;h•tty of t'ft~ 
1$prms ht'l' hhoty to eun~y dct.und~Jc l.rmt.~. rh.,, plnru. bretdC'r nm,y t:~ 1tbh:~ to n:d~Jcer~tho fln>ponmn ti»C 
tlm.neny nctmdty bred thaf lmv~ ya~·kf~ fo:M~ dum XJ4 Ufi(f. l.m~rdlug '~'Q; pmt>,wtJon ot:,})f'tfl];tril'IY wH.h yl¢fdti 
nb<:tVC x~, ~~nd t.;tlll dwl nnf~t: Uu: ~~~Ht;'h for dcnrrnhJe: ou~"!tJlfll.HU, tmm;, cfl1~lc:tu" Jturthtt\ the Un:cdel'' tm~ 
t.~J1nl#rd tool~ .. .trmr Jx:nnu tf1c t.~uttr·· · ,,nd fX:JJIUJl!f enrJJ¢t"W!WideJld~cmJorr(if·pn'fJ'1lYWhtl!IQ}"Jt;ld,:rltlJ.~IHfld 
t;o,.)(~tJ;\dlf Xu. J~mnuv .• by f:x;mg nbltt to tn(U'($ cJn~gJy atlmt:rJl rh~;; poWntuh:m; pr<HJ<t~~~. thQ brtt:dc.rwide.n~ 
U!~ ~~nt:nc ct.:unblnnJinn~ thHt m:c p~u~JbJr;. omJ Um~rclnXGI th~ rntuHts•~IU$. tlf;n·urxilllmn yJeJd ilrf~•ttr.er~l 
t1cJd~"-~wh1ch nmy fnr.~rcn~<l f'run:l S. rc» s.J, In connnct~<:frd ne;rfcuJutrc* wfu;r~ more of dle J)t<>dWJtfpn 
J;t)JHHnmU.~} mny l~ t'cJM~t:d by tl(ldlUonul UJp!IUh dtt~ y~d.hJ C<ntltrttiJTtftJ~t.,Y l~ r~lr:th~rrtlti~~{J.f~'~Ut .}i4~ tQ C. 
Atx,v.o. du;~ c.ornm.:n.;dnl y.itfct C~ th~re. Jrmy t'HZ n currcrtt bu,lolti~nJ .~J~td rnt•xnmun M ~o.tn}~pondlo~ tt> mo 
•~Jnxtntcm t>f' :•H f•J:t'cl.t'IC:)rtllc· ctm~ttldou~ of tHUdtmn. wruc:r nvKdJJibdHy .!Wrl ~couru~tt. 

}lktw~;vt:.r. if dl~. pbmt ·.brtt.dc~~HttOrt:II~U Wlt.f~tl:Y fc,w (JQstnl~ti(;JtniUIJit.nm.u~ ·plnnt ~~~:••mhi~Jn; If, mny bo 
f).(~t~J1bJo~n~,~~)It~ulUlQ;blc:~Jt*w'tl·~srnr:.K.umun" ~1 ~:.:»1fOill~: Ml. 'nn1n,. ft~~;~~.nmt~J.<;,JhodJ!j~o · .· ·. ·.··<lf:tho 
Rhtl mul H;ln~, "dwnrfmu;•' gttm~~ rn wtttUl-.cnnhftd u ~ut>if.~J.uJnl UbfH\Jt: .Jtl tl~~:tHJ~.~u':B:J1!Jrlhlmr ... ·. . ... ttlt 
YU[J.t,Jmiv¢ ~m WlJJ iWd ;&[:UUl yt~h.f~ lVUl UUflt·Qtl.tJblcd J!l).··l!VJl:tltml1n··tb~.(!()ff'C$()5lt1dlfl8> gc>:U!n .. ~~.g{~·.J .. ·YJ,ld 
lef .. urc.llt'Hifl nnd· rr())i;, tv2~).. A Gllrr~8J,.()ndJUfJ:·dl~tu·'JbunotJJom:.tlosrforilf¢:W ~vs~dt;U~;:brtd:wnb:,fju; ,, 



re:l~v;cd b)ologlctll umu~lfUUIHjJ Ml sniglHl>UJxlf$ (f~l&Uf.¥"3). 1l1Hl$, the bcm';tltof~nilln.Mih1ir)a':Qr 
~!Ugfncntlnu_d!e bas~c· ~enepool which mpy be t;Jscd ·~(~ d7'vel(lP;_tJeW vttdtlf<;n i$ u s_hJfrltt.!h~dl~t!Jbnth:.m, 
fwtetHm nf ~c~ vnpc;;u~s fr~m t.hiH p~s~·tblc u.s•ngeKURJrlt.t vnt!<:lles.JtSflS(wtJJ'C~,m~;s~ne.Uq'~~rmH!>O·!~~g~ 
r>dJ4J w a dtsmbutron fuuctron 1n wtnch ~, larger pn)J}(Jft1.Qrt of"th~ whoJ~ knowu ,ge,l~p~:m.ll~·ntJU~<~d·m 
dcvt;lopmg n~w vnrietics (e.g,. pdf'S tn (?i;)Hrc; 3), · 

PinoUyl new JliUtll brccdin~ l~i:CllnJt)UCS·'""""dcriving fmu\ ndvmlc~s m ·tn()lt;~U\tU' b\Oh)J;l,Y l)f rtSC:J1¢dC 
cn~;,tneeringu .. "'"'""t's.sha the brt~th:~rs s~nrch for i1t1proved V1H'Itt.ies. ~n,e~u ntw tcc!lHriqu~~ il)t.!ttMl;)~,tJl~ 
mnge <>f genetic n'HUCt'htllhtn n'Uty be IncorrK>rtHc.d Jn m.w .. , vndeUcs'"·""·b}' b~passmg !lcxual n:pwduedmt. iJ 
rrmy be p~>ssiblt to c~t8Hy include g1:J)c.uc HHUerhJI fmm (»tUSide the pnttlotll~t.r ~pccies. J'~<>r ex~mpk~. n~w 
ceHl'HH<~rcmJ couon vum~nes wdl go<m t.)(: t¢lcus<:d whtch huve gcne.uc mttt~nnt fnltll th(i bttctenunJ llc#~lltus 
lhurlng{eusis whu '~ rn~nufnc.wntsun insccucide hlth~~ latter atl.M~·. tho new vrn,.icdcs shift a. cOtlltn~remf 
) 1icld t~nc)Sttnint. bnt such pos~ibHHit:.s nmy ut~o !\hifllhc bi(JlO!~ico.t ~'n1nximtHll41 yft~ld ('.hft. to M2.).-JVl(f 
creme tlt:\v '"iistnbl~don fu~wuons ftlf' vnncnes like pdf(~, rn dtis ens~. r>l.mlt"'"'ctuHl ()ther kh\ds of-.. ..... g,c_n~.rlc 
rcsourctts lx:c.:mne nlcrensntgty valuable a~ the l'illlljc.t l)f ptnm kind~ m Wh1ch they H'U\)' be used to devtl.np 
irnproved vHrh'tUe.s hn:; dtmnaw~auy lncrcsuR~tL . New bi.(:;Jogic~ll t . .cchnJqu~;s rrm}' nlso .utci·.ense Jhc. . .. . · 
cfflc:tncy of "-Cttn~h f()f new v'lflt•tic", u1 paruc-ulur rt..(.J.ueint~ the rmmbet t>f new v~~rietltsd<::vel<,>JX:d thm 
hnve YH~fd.s kst~ thnn the exJstmg j'"lcld xfj or Hl Hrlpf()\'~ the efn(.~lency (Jf S't.tttehhtg f'orsuperi(;)t'Vitrl¢dt(S. 
fnde<:d, by avotdi:r•g ~exuat repn:.<hu;:uon us u ~ourt·.e of cv~Idnt:fml fnllm which nc;w v~trh:dcs m-e selected, Jt 
mtty be p046ibtc to substnnuall)~ uvotd p.rt)(hlt;Wg u vnst tlt:ray of m:w varicrie,~ ln which n ~tnreh is 
required tO find S(IJH.t1'1t1f VtU'ICUcs 

4.:tz Smm: Jnodt!l <>f scJccnon nnd brct~dmg 

'f'hc vnnctttl di~trtbunon ftw~.."uun~ p<.H1 tn Fil~urcs 2 und J were dmwn irnpHddy t~s~unlipg n given 
qunmiry of rt:$1C.Htrce1t Ut:icd w the !)CfU'ch fc:tr ur dcvcfoptn(!fil of a n~w ~utxtrtor V{lf'iety. l·l(lWt;Vt:t.lhtJ 
resout:ces us<:d m the ncnn:h for a n.ew vnrlttty may cJearly vory. {n Fii.~un.e 4, the ··nodel"$ oftttgm:es 2 nod 
3 nre truusfonrled uw> nmdcl\ whu.:h r·t:Imc the lxmc.f1t:s ot'br·ecdtn~ (ven1cnl nx.ls) to the <JlHtn.tity tJf 
resources (numl><.~r of lnbour umts~ ll) ust~d m the s~areh for ~upoJ'HJr varlulJ.t::s. 

tct yield <XJ b(t the ~ole cluum:tcd~uc of VtU'lctlCSt IUld let f(X)l.X~ the pr<>babHlrv denshy r~mctioll fur rhe 
selecdon of SUfXtrlor Vtlric,ties !rom n wild populmt<1n. 'rhe skill in seleGtiftl~ new Vt~ri~des is findistt~ new 
val'iet1tts X: X;-~>X.s. where dtts skUf rs <.fenornirwtcd in uctwity units (U). Suppose d.te. fJrnt urm of 
Stl~ctit>n activity cu~ t) buys u rnmtmn stilecdQil or vnrietil~S { xtt·} fro.m the: runge X>X.~~- "flleO the 
t,xpc.CH:d value ~)r the Hrst unjt of seJccti(.>n ncdvhy is 1tflJ~l):1~ 

nnd Jet BClJ~l) beth~ nmrgimtl benefit Clf the finn unit of selection UClivH.y. ,..J1tc ·selection of' the sttt'lf 
vHrle.ti~s f XII) is snmpJmg whbout rc;plncemcm from tlle dlstribudt .. m r>f X sh•e.e, onec' n variety js 
stJccrcd, h wi.U ncH lx; selected ng~tin. 12 fl1tus, ftftct the finn unkof phmt bteedlng uerivh,y h~ nndennk¢0, 
th¢ distribution funedon ftw X is smne function fl (X)! 

Now. Hke d.lc Orst unit of selection umJvhy b~~ys tXHJ~ th¢isce<>n~ unHvf:selecdon ((J~i}b.uys-u 
sch:ctionpf tt•u~itdcs { xiHI J fwm the lltrt,;r;, X> X$. ~nm$, wh~n rxHHj is sd¢¢ted. the; exp~Cted Yt4lUe of:· 
tho setc<.mon is fUU~2)! 

lJ• if1le··ex;~~~d·v~Jtl¢ o( scnrcll ·f~)rllc.w V+ld~tl~s fs·•d¢JiOrnJ•t~t¢(i :soi~t:y. :bt;O;onsot··t.h¢cy.Je!ttq~·d,~:n~'i!. 
v~r,ic.tl~s; ·,n cco.nmnic t~rrru~~. tlds Jlhysfcl&l Vftl~t.t;·r~qtair~s··mMitfpli~~Jloo:.\)yi\Jht.\~t~~:tb~~~w(>,tJl~Lt)¢.~J.4~t~:. 
to:·~J,~nr~ Y~tri~'Y •CA) ... ~ml·dl¢ -~r~>$~nJ~t~J~Qh>IHPttt{p.y~9) .•. whc;t~:pyilt.h¢rp.dct;:.~r~nn.il···Of:9~jJpMr-lUU,J 
t!~tc;d)Q·av~mse:prPUa~cdoncost:J~rHo·i~~£pM1pVt~. ..· ............. ···· .............. < . , .. · .. · .... · ..•.• • ·.· ..... · ..• 

lZ 8 i ~e~ yitld•·•·'fm~ :t.ssumcd·. m.···bc ifh¢·~ole ch4n,cr¢rh;t i(t, of uAtad~t~, ~U(lW1JJWi~.$ ~~~~~':utJfqnqJy·i{d~i~.dtl~$ 
.;t;{}urucufm varw{y. 
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because fl (X) $ tlX) und therefore E(U=-2) < U(U:;::l), and shnilarly,. E(lJ;;;n) < ... < :,E(IJ~2) <: :tt(lJ#)l. 

Tllu,, the marghH11 benet1t f1·om plnnt selection orplunt breeding will be ttdeclining funcdQnofthelevel 
of breeding effo11 ceteris parfbus. (1ln~ ceteris paribus infers ·th~~t each uddi tionul.uni H)f sele9doo or 
breeding activity i~ hom~:,gcnt!ous; if difn~retlt types of breeding effon are added-fo•· e~ruT\pte,, the lit~t 
unit i~ convcnt~onul pl:tnt brce,Ung nnd th~ seCt)O(~ unit is n unh t1f gc~1ptas1~1 ntcinty-th~n cte~ty 
rnargmul benefu may mcrcnse: bccatiSe of mteracnons lJelWeen the varrous kmds of bree<l•n~ acnv.•~y.) 
TI1is r~$ult o .. ~ t!m de .. c .. rlio.ing mnr&".}nal be. ':fl~fit o. f a.ddfdomd hom. r. ... 1. gcfl(wus .. ···l· •.nits. ~) .. f p .. -'r.to. t s.·e.lecdo. n .... 'o···· r .... :pf~tt~ 
breedmg acuvtty wdl also hold t·or selecung fn)m farmers' ti~.tds, for pimu breed mg. and for plant 
breeding using mol.eculur biology. 

111e C'\pected value of employing U unit.s of selectj(>n or breeding effc.'lrt is g(U): 

'lJ JrU JS v c X d:~v . g( ) ~ 0 Xs i\.,au<~ J. A du 

where fu<X) i'\ the prt'lbability density funerion of vat·.,eull yield associated with the uth unh: ofeffon, 

Thus, for selection from the ·, ild, the mnrginn.l benefit function is the first der.ivntive g'(lJ} • .represented 
as ~1Bw in Figure 4. The margina.l cost of this search is f\.1Cw in th~same Flgnre. Tfie optimal level of 
search for new varieties is Uw, and lhe aggregate vn.lue .of the optimal level of search ·(10r new varieties is: 

ruw 
0" MBw.du 

Because the distribution function for the search for new varieties in farmers' fields JS likely to lx above 
that for search in the wild Cpdf2 compared tt) pdfl in Figure 2}. the nmrginaJ benefit of a unit of Set\rch 
for new vatieties in fanners' fidds is likely b) be highc.r--Le. MBf > MBw in Ftgure 4. lf the margina'l 
cost of search for new varieties is the surnc m the wild as in farmers' fields (l'-·1Cw}~ then the Ot>timallevel 
of search for new varieties in farmers' fields b Uf. 

Adding speciul.ised agronomic labour to the search for new varieties may also improve the ch~nces .. of 
finding new vmieties (pdf3cf. pdf2 in r:igure 2); hence the marginal benefiteurveforusingugronotnic 
specialists-..collecdng from the \Viki, evaluating mareriat in fanners' fields, or aonducdng controlled 
expedmems-ls likely to be ab\">ve that for fanners' search (MUa > MIJf) .. However, the·tnf~rginalqost 
of an qgronomic labour unit is likely to tx~ higher thun thM of a fanner (MCa '> MCO. Whether or not the 
optimal level of search with agronomists {Ua) is higher than for fanners will depend on the rel:ndve, shlfts 
in MB and MC. 

Similarly. adding plant breeders is similarly likely t<> increase the marginal. benefit curve CMJ3b) a,n~i:'.the 
marginal cost. curve (MCb).l3 Maintaining a larger genetic pool from which breeders can s~Ject ls 
similarly a, gain likely to incret\Se the marginal benefits and marginal CQsts of search{e.g .• 'MJJ~ >· MUbt 
MCg > MCb)~ Similar shifts could also beex~ctedto be observed~ in the marginal~n~GtMd marginal 
cost curves with techniques of advanced mo!ecutar biology. The net benet1t ofthe largergenepool at 
activity level Ug is; 

or area abed in Figure 4. 

13 For a modei ofbreeding costs see. for <!Xt\mple, Bfennan~s (l989a,b) mo4~lof!l Wb~~tb~:~d.ln~ 
progrnm, includin& the extent of pro~r(!ssto cJateJn breeding i~ t11~ p¥ticPbtt ~pecies, ~~p~t~~Lthp~J() 
prQdyce a new vanety. rate of yfefd decline. in field and/?r rapidity of vLtfieW'bte~down.. (~~~~ :tQ ~Ist;~~¢). 
Fitros' techni¢alan~financlal9ons~rain~~ 'might include tbe'nYm~r of·~re~ders.,:ftin<ls,:land;*!Chrt'i<;.ll:l 
s~pp<?rt:(cheJ1)iSt:;,puthQIQgist.~.etc .. ) .. F:itms'.opjectivt!Ji migptyaryJr~rn'pYPJ.i<-1'PJ'¢~~.~~s,,(qqtifor;~:profi't 
f1ITJ1$)to.·conw!ntlonalpdvt,tt.e, profilmaxlmb~i~g'firm~· Jn:,.P.otf'r:~!l~S~;,~~~'99plq:.O,¢~JJ1~~~~~d4~$' 
oPtimisjng firms· sijbJect .to··~onv:~n:donill'pr<?9P~~o~ Br()(:~ss"'t~cvnlc#f:~i;fi~~~;ali¢Q,ps,~nt~. :tn·'~~ 
c~~ofnQkfor"r.rofit:plant.br~~dipg!t}t1Wh·~~jeqdve'f!J.n~tion.~:mj,~fi~:lp~.lP~~m~imising:thf!murrib¢tzo,r 
cuJuvar$ or .rn~umsmg .. the yreld .iocrease;·.l,'letween,c;Qmm~rctaJ.c:uJqy~ •. 
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Jn Flgure 4~ the\mitsof plum.brcedinJJ·effort(U)aretlefined ln a commonphysjc,altJrdt (ejg~ h•b\>llr . 
time l but the productivity of \mhs of' htbourtimc in dif(er~mt it¢t{vttie~e·•¥· fam1~rst st:h!¢donJ•l the: wild 
t>rin their l1~1ds. agronomis.tst ~eleGtion, plantbrec:dcr.s• sele~tiun-..;\VHI uotb¢ id~ntic~~f. lJi1e 
productivity of diffcren~ kin(fs t)fJ:tb.)ur units win reflect rhehumun capit.:~l ~mb<)<Ued inecil~h·for·mof 
lal:x:>UJ\ nnd the ph;)'Sic'd onpitul whh \''hich lttb<Jur unhs ofdiffetent:kinds .'tre combined .. '11\us, fQt 
~l.~nnlplct in .Figure 4" jus~ bcct•.use the optbnal level ofplnnt brce~iing iU~tlvity fnph)Wfcalktbt>W' unltlr ,is 
tJb ( < Uf for the optinmi level of farmers' labour set~rch for new varieties in th~ir fl~lds}~ this docsrHU 
mean duu plant bref;dcrs would produce fc.wcr t-;Uperior uew varic~i<~S' per period thanfan11ers scletJtlug 
varieties out of their own tlelds. 

ln this mQdel~ the benefits of nmintainiug a lar~cr gencpo,,l for.plnm breeding or seJealion-Le. hnvhl& 
htrgcrphmt gcnnpi,J.Stn collectioos··,-·i:i the tucrcased benefit of uew v~~Jiedes beingbn!d C\)hlpntc(i to the 
simntiiln where a smaller gencpool is used. ·nms, the key r(!lationshlp t() be modeUed is .thnt between the 
site of the nvaHnbfe gcncpool and the nue of yield udvunce in ootnmeroinl vndedcs. 

4.2.3 Dynamic ~·hxlel of Selccth:m nnd Brc.cding 

tn) FQmluJJ!~14 

'T'he inrcmhJil of ph\nt sele.ction or plant breeding is to shift the achieved yield, in the case. of subsistc~1ee 
n1nning* from the exis~ing level Csny Xs) to some new level (s;ly Xsl) where Xs 1 >Xs. When o m~w 
v~triety has been selected then. if the distribution function fQr new plant varieties remait1s nnchu.nged~ 
prbbabilides associmcd with the new function wiU have the characteristic that 

prV<>Xsl) < pr<X>Xs), because Xsl>Xs 

Thus. in a subsequent period when the nchicved yleld has increased to Xsl, the marginal benefit ftorn the 
f1rst uni~ of selection effm1 nppHed in the subsequent period E{U;:;lt+llUt) will be: 

and the effect of applying n units of selection/breeding activity in pedod t+ 1, following U units applied b1 
period tis: 

te. the marginal benefit of breeding effort declines over tirne as long as the maximum achievable yield 
remains uochunged (e.g:~ al S). 

1Jmsthe yield gain Obtained from .applying Ut+J selection/breeding l.)Oit.~ in period ~;;J js: 

JUt+l JS · x· g(Ut+l) ;;o x· -·t X.fu. tU (X).d .. du , s t+ t 

and the yield gain obtained from selecti()n/breeding overT' ~nods is Gr(u)z 

rr ~s t JUt JS . . . . . .. _·. . ... . Or(u) = 0, e · 0 X$l X.f\ltUt-.l(X:).dX,du.dt 

wht!t·e s is the cpntinuous. time:disc<>ur)t mre. The ft,mcdoo dt::finh1g. the benefi.tfrom sel¢ctionlbrc:eding i~ 
VT; 



nor f!lveu ·r, 81 C<u1J ttnd fu, .•. 1ut<X>. the opt.hnl:mtJull pr.·obkm ~~ w .nu>~inHsc V·r stlbjcert ttl any 
~xtcnud crmsunJnL~ (t~ 1~· .htmlmlrms on fundlnu of' ~eltJ~:tioJVbrccdlng m:tiviUc~}, Slna(: thtt tmtxJnlun) 
vnluc of VT' vurics d(lptmdiJ1fJ on thu prnce!t1i fiw dtWt!fopmu m.~w ph1m vw·ieutttl CcmrcsvondhH~ tu pdfl" 
pdfn in flt£Ums 3 mld 4 ),, tht~ prc)btcn1 us to optams<! tfH; rnmbiJwtfmt (lf ViT fc)t' Jh.u mH!l~~ nf votl!)W} 
u~chrliquc,fi i which ttre ovnrlohkt 0 ~ se:l~cuon frmn wHd. RC:l¢<!ti<ln ftom fntnuzr~· tluf<Js* s~l{:etJnt1 
1ncludin1~ nttrniH>nlie tt.xptnti1$C. curwmnional htttedhlJ), c,t<;~.), 

Hnwcvcrt ·r. s. C<ut) nnd f'u 
1 
t' tX) nn~ IHH ne, .. a,~tuml'ily .. f,tivcn,.. P(Jr cx:unplc. ~r will vory dcpt1:ndhlJ! 

' 't+ ·'t 
upun lite hArtdinJ.J IH(.~.~~.flOHi~ln~• nnd the dN HiiOn hurizonu of htdivldWll sr.tlt:(;ton;ftJfCt!JJer~; nnd Sr(:fut) 
nnd fu , u <X} rut~ fum;tr,ws df hntt~dmg ,~non fd' Figtmt: 4) "fhh add~ iUl (~.xrm dintCJlshm of · ··t+!. ( 
(.;Otnplexhy t.o lJht prohfNH 

tJnd.t.Zf.' '.l .. l(· plf'Cttt:H.ntt U})!\Ulnpt.wnti al">«JUt the di!lH'Shut.wn ofuva~tubl~ v~.trieuo"'. S(~h;cu.n!~ <:lr .br(tt!tHUI~~.·. i.s •. Uk~ .. ~ 
uxhatHltrriJt u nuurnd. rc~~(H(rc:c. wher'~ the ruuun~t H!!)<HU'cc~ IH:rc Hl the maxunum nvauJable ymfd. AhJwngh 
plmu rnaf(~tHII itst~lf llli. a r(,~n~wn•blc r._~,u>Uil'c, tlH! lhcurttticnUy .auninablc ylcld lti JH'HH:tJ~(~WnbiJthtthe sc.nsu 
1Juu. once his HUJtinud, ywld ctHHHH h<• fltrUwr lncrcnscd. '11m~ phuul:n'C.t:dhtt~ U£ llkQ' lm.rvesd.Htl this 
n.t!MHU'Cl~ · the cxhrmsuun pouu of the rHHUt'nl f'tlsourc<! of ylt!ld uccnrll where phuHyh~hJ r~uchc~ (t:u·~ nt 
Jca~t,. n~ymptott.~t} to) the dHtt>rNit'UI nmx11nurn yn~ld.l, 

Suppo~c; tlu~ p11rmanem yenrfy yu:ld uu:rmmtnt tt~~ult..Hl!t fnnn phmllH'ccdjng 1s dy(t)/d.t, WlHW<t dyCO/dt is 
a dt:t~rmi!listi~ functhm nf rcsaun:.:t;~ (IJ.wowd t.o phuH b,~edtnq t~!Hl viOtHtnt:~~ f() lh<:m,•:~iptd nwxy!·1um 
U.Hd, fC·)· f ~mrtphcHy • IS C<l_IHHHifHIN In It~ nrt4Unli.~JII$ Und hm~ SIUJ»hc6 approptlill(., COJlYtlX.Jty c;OndHU)ll5. 
~f'hc vnluct of thlt; ycmdy mc:rctmmt l~t. 

whttr'tt A f!) Um oren st>Wn to the plant ~;wd, <py·c) is tlu~ l<.H1t~·run gnHJH nmrgin aud tllc discmmtfilC~m· r 
rmnl5 the vnluc: c:)f the mcrcHlt!~'' of yHdd y(t) Jn all yttm·s sur:<:«~t~dhll~ yttnr L lf IJ)ij ootJt of yuurlyhraclUntJ 
i.8 pbftJ ,, which iR Hkt~l}' to be wverr·Htly r<tlot.cd to the diff(~rtn,~c: t>etw<teu cxhning yields Gud thtt 
theorc\icaHy nutlinahl<: ylctd then tht~ (~x.pcctcd unte nf tt~mt.inrH.lnJ.~ bn!:CdhJl~ cnn be detcnlllm::d by 
golvhlg f'!:>r tin; lc. 

dyH}/dt ·~ pbH)/f A (fl)"C).( J/{ t.f J 'f rJI})} 

T.he thc.·urc.·tic.tllly.· 1n.~')(.hm·'·n.t ylelc .. l in '.J1c !n.·ecc.·.dJnu. mt~.~ .. c·J· n.1.ny t.Jc n.todiJieJ ... J.vln rc.h,x.hllj. n.H·(.~·xls.,'lh·>·l·l·S· .c.u .... udc 
CfJO.Hirctimn in u plant. k:.iud · ,C·I~· by findHl(~ ueneHc mtUtr1oJ COtlfcn~ing t'eSitiWJlCC 10 Ult'U lcHf bJinhtdl.O. 
There is also un mthl«lVUblc nmxirnwn ytctd O~ZRs than the thcQrtttlcuny mnxinmrn yicJd} Wh1chltHly1XJ 
shin;tblu (e.g, dwuffhlU t~cnon in wh\UU undrtca Hhlftcd the dry 1nnttm· p;~nifit.>n betwtt~n ~b~lttlMt U!)d 
t~•·nin) Mid tl cmwnat'clnl tltt.Kimticnl nmxhnum yield (less thtHl the tiGhicvublc muxlnHun ~JqJd) wh1oh nmy: 
be shlft.cd by c.lumgcd input/mUJH.lt J>rices, hnprnv.t!d hu~llaJtdry em~t lnoludin~,t plnnt br·ccditl~ltO ~.tmblt 
thr; OJ>dnml conHlleteJ.nJ yh~ld to bo nuuim:d .. ln thir; nH><IcJ. On~ vnhlc <Jf J~(mnr)hu~rn ls tho ytttuc ot 
rcfu~ln1~ tho J!«mcfic con6tntlms to thc.c>rcdc;U. nclrlev;~blt ()t comm<;rchtl yfcldn. ·fl'XP'~udhiJJlhc 
n·u,newc:nk t!dopH;~I ol)IJvt;. th(:rMom, a plum lm;c~Jhlg pn>blcm.ls Mmlogou~ to tW fnmn.cJ.HPt'n~l f.u~ot>Jr:rn 
with fhc .ncJutwHbh~ mnximum yield ns n tmn.,nmewttbfc rcS(1UJ'ce~ 

'l"in~ pf.out: breeding model. outlhlcdJtbtwu Js fwlhet c•:>n>J)Uc~·~~dby.Jhu comhHm) cn>Ji;<m ·(,)f lllfU)Y 
vnth~dc.~ ~ rtHlstnnc<.S t<> scotn·,~c~ tphmt, (Hs<nuu.:s. pcst.s et<J*), ht t~n<:h en5e~, irutuy llnt y~or thc,'Q i.n Htt; 

15 While tho usc nf gcrlt)Jlft•s•tl 'in .ptnut..brc~fln~JactlvitJ~s rnJ~IU·l~lJke.U~tLt~l~KJ.!)iUJtl~J:.Ulc::fnU 
cxm:cssit)ll· .. Pr tllc-·pJ~Jnls HJ}cU1cs' .·'gct!cth~ .·r;.or,elltt~•l· t<) bt rcdJJ.N(:d;tmt~}nY!V~~ t:J 987):wiH>:tnH¢d'tJHtJ" 
A tJ~dn~ti· ( r fJ7 B' Unwrf!tictd ,, nuxJ nm m for wtte.lU fmd been .ex.cc~dcd Uf tV8~. 
l'() >.tOR l*trr)t;r~t .... ~ 1/fr.tJ+tll)), 



pr<lbnhiiHy uf fn)h.!T9 nf ll von.~ty's f'tnmm1n':'~ IO;ttct)\tr~Je. f~C>r :drnpUc:hy. thJ~,~JnC.4Jr.tn.lnrt}' tlmyt~ ... · 
replm:~d by n model of n cnnJtiiHntl~ t!~hl1Ttnn.i61.1e JU'I)Ces~; .he. there: Js n. yem:ly yf91d de~nmJclHrdy11AH 
<due r.u sccnH'gl!tH .• Mnmtennpc& n:M..tn•·c.llfl~notc8 th~ b1:cs:din"ptoaess t<) pr~vcm:Oil·.rnJUaoo>-·Oft(.JHcdnn 
m yHtld duc.w seo\n;g.;s <cf, .lJwkesJ~e JU811t ur1d 1nlght fl¢r~prt:$enl.r.d bydy~"CtJ/dt {tht.t Jlrtwcnd<.:Hl()tf 
yieJd lcdt .. ll.:UWllJl yenr t thHt W fl)lfiJlWHII.!U!~· fU.6~0rt~h) wtnch m ii tumnlnn nf l'dSOll"~nWd~VnJ.Cd Hl 
llJUIHt(:OII,IlCC plaiH hr·~~;d~HU, clo~utJcS~ tiJ lhC«:Jfttfcnl nlf~XHrlUtn.{~~tiH!t'iC CUlf.IJlhtKhy llf~COllf~U,¢fgf)'jSI.tll1Ct;., 
th(t (7XI<!n! nf s<murg¢ rmn~tJ•nce ulrttndy unllttrtd c1c. If the.• emu rtf' nmliHen~•JlCt1 res~tllf't:h JS·I1d,thcn lhc 
upunmllcvc:l of nluimennmm rcM!Jtr<:h 1s t,ttvcn by ~t:liVHlJ~: 

d~t++co/d! ACpy c) ( 1/lt\(.l+r.I'Jll•pd. 

A., ~.lmhcr tt~{ll'c.~,~.lun of tin' vnlu(.· of l,.tum ~crntpiH~.rn It~ the d~IJ ... re~~ 10 wlu~ h n:Ht:tlst.s l.n l'h}~tnt~ lf.tc tni~lng 
the vnluc of tnntmmmnu· rctHtnrch ';t1<';tt1/dc In UHr l>rct.ttedmij lmtn~work. the nztunu·cu.Ju. tm1h 
n::nttwnhle 111 lh(.t :)cnnc t}HH plnra l>reftdmu wcrr.J!SI'J;r.» llc~ il1.:.t! QJ lhu plam fl.ti!JH.H:h: resource* but fiH~ 
n!~uu.n,.c nlso tl<:t.:.~I'H~Inlltt.t• 1n quniHy due 10 fll~,t~H'!tttHtt~~ 'rhu~. tim t;onlpfttle fHllhlt~rn }:; o t~wnplex 
HHtHclltpot'1il opUmHI\IlHHl J>roblen! Wllh !'ll(tHIHHIIlt Ufll~~fUIHH)' lxrCUIH!~t of lh¢ Wl~alc:JWtl fUUI.I'(j, hiUJOglt:UI. 
V ~thiC' of ~~<tnnphUHn .. 

~L2 '' r:impmt~lll Mt)dcllw~ 

Apnrt fro1u the dnw r"<fiHI"t:IIV!ntN. ruHtlytmi uf the fwure 1mpncr ut plnm gcntMI<: cml:;twv;u}cm nn ct~(mmnlc 
wuf{jiJa n;qmn::.t .H proct•t:hH't~ t>y wlw.; h tht~ (rfftt(.'l of the t.'illltjt!I'VfHllHl Pf'Ol~f1lt0Jl'l<t <.~Oil IX~ J'(!'JHH!d !O 
tm:c<lillft htmcfifn, (''l<mrly. u lt:i nm JU&I lht• MUt of o fJ(t!nnplrunn eolle<.~unn thlll d~J.cnnin~8 hs hnf1UQf on 
pnl~I'CS!-1 ln plf!nt I:W~+\tding, IHH lht! ~ffccr.IVC!lCI,\s of fhtt }Jt!I'Otplnsrn coru~ervtHiot:) J"I''UJtl'UJmne in duJiVttfiUU 
IX1·n~tlrs tn pnu;1n.·ol plum hn~cdmu Ap.tfl frnn1 th~ ~lt.t:7/c:•.,nlprch!!llSlv~ncs~• of aerrnplmun c:cHlscrvnuon. 
fhc deSttt~c IO Which phHH iWc<tdlflft nwyht.-t httfl~tfllt~d hy Jl~I'H)f~IWifn COil!iPI'VUfiOil wUJ <.h;p~;nd tHl the 
J)flfltt~ulnr plnnl kind tKJ nnd the t"tiM"~ nftm~t·dmu 111 dun plnr:u kut~l Htk),lhc dell':~¢ IQ whfch the 
~~.~n,;pnolfHU) I'X:ttn txphH'ttd tX ):,lh~.! kv~l tJf J'H't!VIOU3 brot:dma cf{ort (~Hld thttreiJ~H'~~ ClOi!ttll~~~ {0 0 
tll~()fi.tti\:nl·',m!.~Hnunt y1c:ld) tlJO. fhc h,wel of rh<~ <.:IU'ram. hrnudlna t.iiTort {H)l wh,~th(tt' th<! />hmt kind h' 
(J(;.nllncd fl)t' t~ubslslttnct~ ol' <:nnHnortHtlut;rlcul!unt cC:SJt jlrt:tu•urtt l:>'f ~cow·ae« nn.d 1.hua fi(.~C< fnr 
n:mintennr1ce re~ettn.:h et)}. ln !h~ fll't~l lll14HIIlcc H lu prtlJmst;d to llXplm'e Q.Jllplri<.~ttl fbnnnliu1onl~ of 1ho 
foiJuwifl!llliHWtinn ns n ll\Cilll~ ()f prtjd.u.:UHU, IlHz pnltt~HinllK1tlttflts of plnnJ g;crmplnsm cmn:lefV!IIJOil: 

l·cJ·' I''·'·· x·· vr··· c~\~ (JJ t~Y ..... ·· \• ~r~. • • .~ ~ •...•. :,, ;.i. 

where gy Is IJ1~~ mu: of YHtld ltnpn:lvtmwrll. 

5. Co!)fs of' ~ex situ gc;a•tuphtsm <~t·wsc:wvntlcm 

AnulyHlng rhe ~zmHu 4Jf' nmuHnifiiHS plum u~-nnpltUHl'l collt!utinns Jum four rchtmd nt:iptcls: 

I. luf'urrm1tJnn, nul~ be collected on u rtlUH<t of 01ms afplt.mt Rttnnp/(lsm. l:»lnn,r (,yrx:.s ltlClUd~ H'~ 
(nod SWple:j Of ttiblkn. bhiiiiHU, jjWC~I pntrHO, nnd UU'U \'!IJI<:h WUI be tWt!Jtmt~d In dlQ .f.)fCSt!tl~ tHUdy, 
Ptw ~och l~ft Jh~t-t7 plant klndfi, co~J Hthmnr•_!lon~ ls t·cqmrttd on dttt numt)¢J' of oc<t(~ti~h't!:i., fhtt 
mtrnbr.~l' ol HldlvuJmt1 ph•.tu.~ or ~urnplct~ ll)lliiHfHIH.td (}f!r ncc:C'SShJnf umJ tho cost p~r mdw1dunJ 
ffiHll()lt:t HHlinJOhlttd.l7 

~.The fytMs tl ra.w.r on wh,ich duw .is mquircd Jnchut~ th~ '~onvurHJmwJ JW~x.~d C1tphnl rmd 
Overltt#Udti. co1nprl~ing fncili!Jes~ h1urmn cnphnJ,Jond nm~ ncY( ncc~u~ion~.t.oud ·Is somewtup, 
dlff1cuh lO V{;tluo, H.lf!Cc H~ llH):H lmnhtdiiHt I.IJtenWliVc US~# Js In ()!hr.;f' l't±ScJH'Ch fH'(>;lcGf.~, IIJI~N'Ci. 
tht,; op(ml'lunu.y emu f)f tnnd tHitijlde usrh:uJn.wnf r~ijtinrcb vnrfcs frmn url:mn Uti~ (JJllbii.O .u"J 
llgt'IC!rhurnl on~n (IJIO~I Olh~rr tilittions)', New ttCCC.IlSimm nrc n 11x~:d cn:n in thnt.clJIJ(,iJ' lHl9X:J)ttdlHon 
!lCt:dtl t() be IJH:HIIHed. Wllntm t;Ofil is 1!1d¢p(;JJd¢U(: of~·Jh~ IHJI'I'tt~.t~ Of flCW VOdelf~:; uUJtnfllgly . 
coH~<H.cd, or ucw IJ(;c~:udnnn nru niJWhled fn:ml Qvr.rs-:us, hl whJoh onnc Jhc cost ~)f~ l)btnfnhl8 nnd 

l1'J.Iuzr~ ttr¢ JllJlny. 'Hher hnponnnl PNCl cropsthot wlll IW.t, l.~ ~vnltvu.r~t JU·Jll~ J)fGBgOJ gfu~tY :~u~. whi~h 
n.·.'.·.! .. '.··.Ht··l .. x;.•··.··.9<'>m.Jidc;''' .. t·t·i·u d~.-.·v.·•.~ ... '.'.lJlln"~. '·,oJ.hMtt ...•. s h·n·/·s·.·~ ...•. '.·.'··· m·H·J·l .. ls .. r .. u.~cs.Jt·:·c·''· '.'···1· h1.8v·~.···.•.<.··l.'' .. tc···· .. J~~.o.: .... m .. ~.· ... >.s .. ~·.·.J~·.·.=.· .. ·.'.llt.flr. ... 'r ... ' ... ··.J·m· .. ld. stopl~ti{onsmwo, 6nJ~O lmd.ytml)t :IUlJUI'; lnstinl!o crops (~t>cm•, Q1)(!<>nm I..UJd.cuJfermlndl~qruH.IH . .. 
nlltM·nnUvt~ cnmsCf(lm.t, fibr~~ timt-.er nnd.·m~dlclnot QJl)I>B)i nod \tx.cufg:nJJenltl(IYccJJr<)pn{ni~()Jpod •. Obr~. 
rhnber nmt nl~dJaluoJ c.rop~. · 
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tJ.!'nrrmrhtintrtl~c new r!HH~rird is 011 hJv~suncnt cwa. (flu~ <Hh;tr cotlVcntitHlHl c:osr if~tn l~ Vudnblc 
CmmtCOH'lfWismg cuJuvmwn, vcaormivc pmpttfWt1nn. V~~lll diSt!Uile 1Wd Wcctdqonrr<JI USHI~ h~bcmr 
nnd mhct ptJrchn})~d in.pUUh " , · 

3 ThcfYJU!St>factlvillus rclutlllJJ le>. gcrrnpfflHttJ mnlntctmm~<: .for whJch dtHn Js n;qulntd h1cJudu 
ll(.;twim:s rehuing t(l new nccemnnnff <collc.<:uint? new uccc:{sjons. pw-:srH:wt d(}CUI'n<munhm., 
prclimimu~y d(tlicripuon~ pn1Hminnry <zvulunticm. irH<krntedintll c;vnlt.uu:icm. r(~J71iemcd r.rlahh full 
chorua.!et•isndon) ;wd rnalnt<zruwcH~ nf accc:uu(ms in the col.lccnim1. 'rl1e c;osts t~f mohU~IlUncc wUl 
d~pund on thu method by wh1ch ncct~~slons ore n'ntHHnincd .. Snch rnalh()rlsin~lud~ 11ul.d 
cnmH.wvntkm wurrtmdy usc::d for ufl PNCi plmu kmd~ fx;lng lnvcsligtHcd) .or chhcrthe full, llr n 
limited. rnng(~ t)f th'~ vartcw:t~ of u plnm kind and rnuimtfH'ICd using JPClRf pr.'(Jmcohr(iH fcnsi 10 
individt.mJs JWt occcMswm or m low(tf lcv,dtl c:>f im~nsity ((S,g, sutnq sweet poratr1 vHriJ~W~~ nrc 
currently nm1nwnw(J U4 om~ mdtvldutd pur fl(:ct:NSJOI'H~ot· U~sm; cult.ure <curr,;mly undertMwn for 
~wcet oomw in PNG, nnd dcmotunruwd un ft~ns~bJc fot·wrm ch:!rwmnnued for· bunnmiN nnd nug;w 
(;:!I He und used Hl mhN cmuHJ'IC~~ not <:mnmJJy nble to be IIS(ld lor ynnm b<tt:mJse J)f hltctrml 
bncteruH A po!l~lhlc UlttW11tUIVe I,\ In flllliiHHm. oilhor Ufi vegttUH.tvc ()!' s~wd CC,)lht.Clitmsf Ut~fll.'Z rmol~ 
of plmH kmd~~ wh1ch fk>Wtl' und tn ~ck~.c1 vnrielh1s fr<:m1 seed when rcqtured. hnpllcitly thin hun 
h~chni,plt! is cnrnmtly lxtmu wuul !'or sw<t~~t pow!n, wht~t'~ gurmplnsrn tn11irHcmmoe, f1fr.ld ~valmwn 
nnd sohscuon Cltrrcnrly o<:(~ut~ m fur~nl<!l"h flc~ld~ m the Htghlnnd~., 

i'L Ch~l'n1plmun llH!HHmwnce IHUy occur IH H WU'{fi(Y of {oc:afirms. These f()CUtions ntc, f(JI' lJ~fd 
collcct.wrw .• rehenrc:h ~totmn~ w PNG. restwrch swtwns m Oc1;nnra or $()Uthc.:ttflt Ashm; or 
ltHermutomJJ ct.mmu'l (t~ithtu wafun the CCiiAR t~roup or mu.sid~J. "fhc:s'~ resuumh insdt.urcs rnny be 
tither public t~r. Hf> mthc <:nM.~ of !';Uflllr ctmc .in PNCi. prlvm.t~, Sm:d nt Os:t~J<;t mrluwc <:olh$<.nions 
rrmy nlso he nuunuunr.,d nt tlH~ prccrcHng lnctHU:m,$. ti~t tH mh~r )O(Uidontt 8uch us univcrtJhkts whhin 
or mHsJdt~ PNt1 

6. Paying fttQ pip'r,·-Jwtky hiSUQ!; 

rr there)~ f! .Pu~wve fl(;l b:ncfitH) ,~h~"Wtlrld f~orn m:IHltitiJlHlgf~NG·.s crop L1twmphtsrn cuUc~tkHl~"''"nnd 
cspccutlly 11 fhc m~t hmlt~fn .to PNC, of mmnranung tfJ(:sc collt~ci.IClOf;, IS rH~gnuvc· .... .f.hcn t.hure lS u ntt(.~<Jm 
invcM.1gruc d1c aprn·opriut(~ ltuit.Hult(JnHI ntn1cwrc for flUSUlining these cniJ~;ctions. ~rhisonllfysiti rcquir(~s, 
t1mdy, con·•pr<jh(~tiStv<! dncwrJcntmHm of th<~ ~lXJfif~mcc. of' morkct f:otlurus in gct'r,nplasrn ccmservmir.m. 
such :1~ the cx:tstc:nctr of rwup(trty t'Jb(hts pmhlcm~ (e.g. rwn'"rtvnlry in une nf pfmn g,crmptnsm. difficulty 
of cnforcinl,~ r,wwt~ <·x~;:IH!tilonJ, and UH! (ft~gt<w of uncw·mimy over the curr<:rH tmd .fuwte vnlne of 
gcrmpJt15m nnd mntk(zt failure w (t(1Jii!ll' wJthtlus ru;~;:, SccomHy, tut !'St;c.')tUtJall~ is rc(JHin:d ~>f th<t 
scvcnw of ony mnJ'kct huJureJi th:u cxu~t .• punu:uJmty m the commn f)f1l duvclop•niJt~mwtry h~e PNCJ. 
trhis :mnl;YRIS ahm """lturc~ appt't:ctntlon "J recent imernmiorwldevcJf)pmcmu~ Jn h)teH~ctonlJJrtJpcrty rl~hts 
such ns f'anm~t·~ • ,~'tJdW~* the Blt:KHver~ity Convumion twd inlc;Hcctunl pmpurty rogln1es lJn(h:r tiH~ mosJ. 
recent (lA'IT Anrettrnem,. nnd pmisiblc flnqm chnngcs particrthurly tt.S they itHPruc~ with f'nrthttt' likely 
dc.vclopnl'.tnth u• rnt)lceulnr biol"I.~Y· 

If there nre nt::t hHcrnntinnuf buncf1ts frorn rnnimuinimz PNO'splutn (~crrnph~sm coH.cerions und hcnn be 
dcmonstrrm~d tlun them um sc1·inu~ market C!1ilurc. pt·obh:rns with rcspc<H m n1uiourtninu this t~~~~·nmhtsm. 
th(m a ct~~c nccdt; w ba dc.Jclnn<emcd ro <:CHivincti public! donw;s ro asfli:.n inmtdnwinin~'tllu c9Hc;cri<ms, ~· 
The <!H1pmcnl e<:.onmmc f!.nnfyst~ propm;cd .lob'~ tmdcrmkcn Hlthis smdywouJdprowd~ u .fJJlfn(hUitm tnr 
nppnmchina pc,)t(HHHil drmor~. AhcttHHlvt;ly, irmtit,tHtmmJ clwngcs to the wuy in ·which PNO <mHccUm1s 
nrc. m. nlnt;•lncd migJu nlso be s ... 'Uf.'l~cfa.c! .. l us. n .. w. n. '~.. o.r d<~.vmmg.•. n'. ''. J .... iUmmJ ftmds to plsmt semmlusm 
conscrvmjonj .w· to uconon'lh;c on.' the cxjst:mu ulJtJc~uJon .offvnds* · 

7. Conclushm 

rn nn id~nf wcu·Jd, Jhc c:oosct·vm:.lon ofPNO • s plum ~ennpi:awn rcs(wrc~s-·tmlll hs ctu~r~m fo.od st:tnJcs 
and 911~~~· pfunt WJ.)~;s"'"·~·Cmlf(! beJunttnedusltH~ .tl1c pr~ctn!llpnnry prfpc!plc, Jn.n l.eRR":'fiHJl#iidQal w~•dd, 
the PNCJ (Jcwernm~m rs hnvtng s~w~ru difncufnc» n11Hn{nnung hs ,cxtS(IH~ coH~~cn<>m;. l~t ~~f<:1~leAxrm.~ 
nhlc w devoto uddinonnl mfimfrccs ''' plt~m gtrmpiMitn conservodr.m, ln·Hlc nbncma~ of suf'f1t:t!Cfll nunnrn(J 
resources to both mnlmnin ~md cx:t?nnd pftwt, gm:mphuan C()Jicad<Hts,.ltr'JHW be dcsi~#bl~~ to '.s~c.~ 
iJUemmlotlt~J rundin11 'tt>.prcscJ~t c~isti.na colh:cd~:»nth und<tO mJd nc~ nQa~;ssic~I1S .. 1\Unin. itr.·Hd~ lctiB" 
J!Wn"kJtHd W(>tJd, poli!ntJ11l dont>tu tU'e at;so Uk~;Jy;HJr~qvln¥~vldcnQe'tJHlt:th~'r>ropt1~di~~p9tldJl~~r~~m .. 
r ... ~N. 0 a~r.mplu .. .sm. IS. O ... r. ptop.rio.tCF.. ·lH·l·(·J·p····l·)·rt··· oJ.' '. h~ (Jt~lsio·n·"'·'·n.'*.·. h,J .. ~.~1mUr'.''R ... · ... rJJ .... l ..... ~e ....... "t.·,·,.$ •. sJ ... ~.H.'.·'H.~'~.J.y.· ·.;·.·.{).·.: .. ;;J.',·n· 9.· ... J.".· .. J.fl ... ¢ ..... 4h.C. oosJR of. collections, nnd the .. likc,ly bcnoflts ·tmm.rrnwu~•hlirH~.them* :WhJie n m~c:cl~e ev!tl!HHHJilJ)f:lh~ 
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investmen~ in· germpl~lS.lll maintem•nce Pnd additionnl n<:.!cessions is unlikely, .St1fficignt~)' robq$~ ~~tim:iJ¢~ 
are likely froni an appropritHely .. const.mcted amtlysis. 
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Table 2: Ct1~t <:lf Mnintnining Crop Ocnnphtsn1 CoUcations in Papua N~w Guinea 

Mnin sciuntiSI Sll~cfn~ !(l[)fC 
Highlnnds A!lticultuntl M. K;mur. Ciemtplmm.l 
Expertmcntnl Suuion. IJ, Btnn Gtmnphl~m 
AIYllrn, fi.macnl Highlnmls T. Nij>r11.Hll!no Ounnplnsm 

Buhm Agrlcul!urul 
llcsC!li'Ch c~nlra. Lac. 
tvfurnh(~ 

l..owlruHl~ Agnculturc 
lh;pemmmtnl Stnuon. 
Kcr·nvnt. E:.ist New Dnhlin 

LniQki Agocuhurnl 
Research Stntton. Port 
tvtorcsby NCD 

1\.lv:mcrc 
A. tvnm:•tc 

a. t.mg 
tv1. W oru hu 
P. Foerster 
P. Ynn 
W. Akus 

L KLH"tka 

.Source: Ghcxhlkc nml Wu 1 ( HJ94) 
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resu;t:mcc to lent' bhght 
. various vnnew evnhmuon 

Gennplnsm nf foodcmps nnd 
v(~gcmbtcs 
O~tnnptu .. 'im sp~m::e collection f~w 
J11Unt deJivcd ~~stictdcs 
Sweet. JKlln!O gcml!)lnsm ct)llcclitm 
Oermphtllrn of nltcmutivc cn>ps and 
sp1ces 
PRAP swl.lct fl<\ltlto evnlunuon (x2) 
. vnnous vnrJcty evnluiltion 

Alblktl g.crmplusm collection 
Bnnnnn gc.emlplnsm collccuon 
Cnssnvo gemlplnstn <:ollccuon 
Yum gumlphtsm collccunn 
. vrtnous variety evnlu.ation 

· Ai1nu~J 
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Table 3: Status of Major Crop Gem1plasm Collections in Papua New Guinea. 1995 

Aibilm Bm~ma Cassava Sugar Sweet 
Potato 

Taro Yams Sago 

Highlands Agricultural 
Expcrimcntnl Station, 
Aiyura 

Bubm Agncultumt 
Research Ccmrc. Lnc, 
~vtorotx~ Province 

Lowlands Agriculture 
Ex.perimcntnl Station. 
Kcmvat. East New 
Britain 

Latoki Agricultural 
Research Station. Port 
Moresby NCO 

Sammandi Rcscnrch 
Station. East Scpik 

Ramu Sugar 
Company . .rvtorobe 
Province 

Department of Agri­
culture. PNG 
University of 
Technology. Lac 

{wk) 

67 (mt) 
(tsl:mds 

cultivars 
) 

57 (ft) 

142 
(tllX) 

30 (ls) 
112 

(mt) 

87 (ft)b 

23 (mt) 

l7 (mt) 
(islands 

cultivars 
) 

~0 (fl) 

500 
(mx) 

479 (mt) 
353 (ft) 

c~mc 

(wk) ~06 (mx) 
134(1s) 
ntmt) 

36 (mt) 
(island'i 

culuvnrs 
) 

7<>(rnt) 

·rrn 

Source: Kambuou (1995) supplemented by Godden ( 1995) 

1453 
(mx} 

149 (du) 
95 (ls) 

1209 (ml) 
ll73(ft) 

1208 (fOe 
19(du) 

1044 
(mx) 

52 (du) 
669 (ls) 

375 (mt) 

36 (f03 

600 
(mx) 
(du) 
(\s) 

437 (rnl) 

360 (rtf 

40 <mt) 
{isl:mds 

cultivars 
) 

93 m/ 

·rrn 

{Wk} 

32 (ft) 

l35 412 (Ill:\) 
(islnml<; (du) 

cullivars t 08 (ls) 
) 315(ml) 

21 (mt) 
(local 

cultivars 
) 

·nn 

27 (nn) 
(local 

cultivars) 
12 (mt) 
(liT A) 

Notes: mx (maximum number of accessions): du. (duplicates).ls (accessions lost), mt (accessions currently 
being maintained). wk(working collection), ft (information collected during field trip M.ay 1995). 

a- most of the sweet potato collection has since been moved to LAES Keravat. 
b - 200 seedlings of aibika have been grown from some varieties which have seeded at .Laloki 

13 
(mt) 

c • a large number of varieties from the taro breeding programme will soon be added to the collc..-ction 
d - a large number of varieties from the sugar cane breeding programme will soon be added to lhe 
collection 
e • 280 former Laloki varieties arc maintained at Keravat 
f- includes Colocasia, Xanthosoma, Alocasia and Swamp 
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Figure l: Plant Oennplasm Conservation Production Process 
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Figure 2: Distributions fot•Sele.cting Superior Plant Varieties 
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Figure 4: rvtarginal Ilene fit ttnd Mtlq~inal Cost Curve for Selcctioo,~tnd ;,tlreedln;g 
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