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Notes on the Provenance and Providence of Wildtype Taros
(Colocasia esculenta) in Myanmar

Peter J. Mashews® and Kyaw W, Naing**
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The cultivated taro (Cofocanss excwlenta) is likely 10 have eriginged o »
rateral specion o Southcast Axia, where most of it neasest wild sclatives are
Genbuncd. Previees ashor have noted wildtype tros is Southeasl Asis,
ben Brtle s boon sakd abowt their habite raage, goograpbical distribation,
and wes. re we peport resslts from an ethasbotanical warvey of widype
ares is oenardd and lower Mysamar,

Wikdny pe o in Mysasar are shundaat and widesproad, snd the acrid
leaves are very commnonly codhed with broken rice a5 & fadder for domes-
ti¢ pigt. Low commeondy, Bhe loaves, iaflorescences and stolons are eaten by
pooplc, aficr pecpacation in wiys Thatl ressove moosl acridiny. Alhough hooel
rexadonts almost alwayy siate that wildype Lasos are sever plastod. e plasts
appear 20 be most sbandet in (he vickaity of hamas scttloment.

The present chone amociation between poople, wildype tawos, sd pigs
may be sgniicam for Gecusdons of fie domontication of two and pig, =ad
e history of agrcunag in Sostheast Ava
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I Iotroduction

Taeo (Colovanio esculonta L. Schott) is a basic food crop of great astiqeity, snd
5 widely dutridused in temperate and tropecal regions of e world The plant is
& strong candidate for carly domestication i Southeast Asia and the Pacific, but
mchacological evidence is generally lacking (Speiggs 2002, Denbam et al. 2003).

Archacclogical stedies of many important crop plants Bave boe helpod by
relatively sasy preservation of hard sood remaios in archasclogical sites, and by oth-
nographic and ecological stadies = celtivased, daturbed, and wild habitats. bn the
cise of wro, & vegesatively propagated root crop, most resesrch has been concomed
with cultivated varicties (collivan) that are gencrally ssumned 1 be domesticates
(ie, selected types diatinet from wildtypes) Very listhe is known shout the varia-
tion, ecodogy, geographical range, aad uses of wildtype taros.

In November 2003 and Joly 2004, the present aushors surveyed wildnpe taros
in lower snd cemaral Myssumar, at altitudes from sea level 1o appronimately 1,000 m
above sea level We fousd Bat the wildypes ace variable, abundast and widcspread,
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and occupy 2 range of odviomly anificial 10 apparently nateral habitats. Amoag
these habinats, there & no clear dividing line between what is artificial or caltivated,
and what o nateral or wild Recognizing the provenance or derivation of e plants
in each location and popelation is not easy. Plasts grow ing af the edge of a held or
garden may or may not be self-soun and spostancous. The wildtype taros are wild
in their behanviour, wih vigoross growth, absndmat wod production, and rampant
selfpropagation by vegetative means.

To lears moee about the peovenance of wildiype war0s in sine, we interviewed
residents 3t many sies. Ahough wikdty pe tarcs are rarcly plasted (we leaned of
oaly one example of this), their leaves are commonly used s a cooked groes fodder
for pigs. In this roke they are regarded by people as a froe or natural resowrce, heece
the reference %o “providesce” in the titke of owr paper. Wildnype taros can also be
ueod 38 food (for human comsemption ). But this is less common, of Iess eCoa0me.
cally important, than their e as fodder.

I Natural and social contest

Tare is one of several specics in the genus Colocasis (Hay et al. 1995, Hay 1996,
Loag and Lis 2001 ), bet cnly taro and C gigaetes are kaown as food crops. The
fattor is @ misor wem vegetable with a distnbytion that i limited %0 cdiorn asd
southeastemn Asla (Maohews 1991). The other specicos are ressricted in their distribo-
tios 10 Souheast Asin whach i thus 2 centre of specses diversity for B genes. Taro
s therefore likely 1o have onipinated & o satursl species—within Southeast Asia.
Wikd and appareatly wildype forma range from lodia 10 southeasiers Asia, caviem
Asia. New Guinea. aod rorthern Asstralia (Matthews 1995). Studies of isocanyme
vanation in wild asd cultnvated forms of taro indicate e presence of distinct taro
pere pools in Nepal, sosthern Chana. Southeast Asia and Melanesia (Lebot 1999,
Yoshizo 2002) The knoan Sferentiation of 10 is these arcas makes @ I&cly thm
wild and celtivated taros in Myanmar are abo diverse. through local diferestiation
nd also Barough natural dapenal or human imtroduction from neighbonng arca
Myanmar has a wopecad monseon <himate, with cloody. rany, hot humid sum-
mers (June 5o September) and cooler. drier wmters (| December 1o Apeil). Most tand
below 300 m slttude s cultivated, most arce Between 300 m and %00 m are cove
ered by various hinds of Sorent, and above 900 = there are Barpe arcas of gravlasd
and evergreen oak forest (Kress et 3l J003) The counery spam latitudes fecen 10
10 almost 29 degrees N and altitedes from sea level 10 S.190 m. In the dolta arcas
and inland fiver ek, wetland rice domnates Be agricuhioral landscape. In the
central dry rome, pulse, cocurbit. mad oil-seed crogs are snportant. In this 2one,
taro i rarcly grown Socaase it i a plant that requires abundaat waler, [n mountain.
oas e, ran-fod cercal crops (rice, com, and millets for example) are cultivated
plongs e root Crops (1aro, »aMms, <assava, swoct potato. potato and othen ). Bananas
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are widespeead, and eneful trees are plantod in and scar villages everywhere
Alhough radtonal forms of agricultere are still widely practiced. there bave
been many changes in traaspont, water control. food production and food diseri
bution, durirg asd afier the Brithd colosial peried (1526-1947). The large deita
region, formed by the Irrawaddy and Sittausy riven, was peeviomly spaesely inhab.
ited and manly covered with swamp forest and grass plains. During the ningteenth
contury. largescalie cheanng and water control projects began transforming the delta
Mo & mapor rice-producing region. Many poople mgrated Bere from oder pars of
Myanmar (then Burma), and especially from the central dry 2one (Adn 1974)

5 Previews records

Historscal reconds of taro can Be found i herbarmm collections, = the place names
recorded on maps, and in varsous books. Agriculiure Corporation (1986) dewcribed
wildtype and culisvated forms of taco in Myanmar and refermed to earlier Burmese-
langeage treassses on medicinal plants that we have not seen Aawaletbhosa Ayae
(Sein Ta Kyaw Thu U Mya et al 1961 i three volumes) and &' Dy Buw Za No Thaw
Gl Ha Kyvan (Yaw Min Gyi U Bo Hlsing 1961 ecignal text 183704).

3.1 Herbarium records

In 1984, derbariem collectons of Colavasio speces were exammed ot seversl
herbaria in Europe (Mamthews 1991). Three specimens from Mysamsar (Bunma)
were found:

O eacnloats - collocted by D Edward Bellley. 1708 Caterod o Pege in 1he Eant
Iadier” Determined an Codocanio excwvaro (L) Schott by Das Nicobwn, 3 Joly
192 (heaf Nades caby p(F diebargh Herbarum)

C osoadowa — qolicctod by U 1L Parkiason, & "Victors Lake. Ramgoon™. 254 Sopt.
)2, vormacular nans “pvin ae” 1024 inches hogh, stom and petioficy viokt-
Dlack, sparhes Soop yelhon, Collocrons Ield so 15001 (heaf bladcs, petiolos, and
o lefoecscenor ) CEdiabugh Herbarium)

C alSeir - coliearad v C F Parinson, 1932, ot Proese Rosd. Rangpoon: coliectios
mamber LATR (K e Herburnam )

Kress o ol (2003) poted that ¢ afieds s detributed i the Bago and Yane
pon divisions, and that € gigenfea has Been reportad (8o reference given) from
My anmar

A1 Place mames

On meags used in owr swevey, and durisg istervicws, we leamed about & nember
of place names hatl iscorporated the standand Burmese-lasguage vemacular name
for taro (pewn) This mame can refer 10 ofher wild or celtnvated aroids in Myarmar,
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bet appears 1o refer priearily 10 tar0. Witk regard 1o place names, we bave ot
avestgated ofher vernacelar sames for taro i the many ocal languages of Myan-
mar. Place narees noted wese:

Pein ey (depression with swo) — swall senbomonn sdost 40 bm northwest of Pegs
oy, o odge of hils oo a swradl idatey of Pegu fver. same shous oo | 250,000
scabe map (et mo. 4 C, Poga, serveyod 19051929, copablishod e Japan|

Poin chawng (4o stream | - local naree fov & pesonaial sirean emerping from Yesie
forew, Mandalay Diviscon: wild tro repocted growing among rocks in sircans
o Foot of Nils. ¢. $ om cant of Shuomyo village. a0d ¢. 10 km socth of Meie o
(Sywemmyo Y01 03)

Peim Are (many 5e0) — vilage ¢dose 1o Tatoon sown Masdalyy Divivon (Porpha
couetry map. 120000000

Pevn gvomag (valicy of aro) — lower Setasng. cant of Popa city (Periphes coustty map.
§:2.000.000

Fevm on (taro pool) — & vilage |8 ke southeas of Yancthin town on bend of & swown
wewr foom of s naese 15 shoam on 1240000 map (sbost me. Y30, Yamaken)
sarvered 19190937 (republehed in fapan. 195K wil wwos reponed growe
g Dere by readonts of witlonent 104k wesk. on maie soad (vic. Yamcthn
IR T

Fein 2v lok (abso trassbicested @ Pone 2o Job) « small s o sppeosimaiels 1K 27
N oaad 9401 s Nage Diunct: the name & @ trmdormation (o Barmesc)
of & previous Mon naese For e Saone tonn. Fase 0¢ Arven (phacd with mech riceL
%0 anng e word for o bere has 20 oy iows o spocial Mpnificsoce. the nane
wainh o Dosghe 1o have tiken place Sendneds of ycars ago (Fedr o Jod mona-
o 3170

33 Historical text aad shetches

Wildnype taros appear in two skerches made in Yangon oty i 1846 (Grast
1853) In one shewch we can see a large arca of tare outside the &ccaying mirnce
of & Burmese fort (Yodegs Gate), with Jow houses in the background (Figure 1)
other sketches, we can we taro groming is clusps aloagiide Wikt hoescs that stand
o water near Yangoo river. and in the overgrown grousds of pagodas elsenhere is
Be city. Grant visited Yangos s Augest and Scptember, during the raimy seaon,
and described the taro as follows (our comments in brackets &

“The whole of the groond abous thes place wan Storalhy oo jerglc of e Aschoo
Plarst (o Indlen same fv o) wiich Boee appoars 0 grom wikd and very abasdantly.
Thongh sebdonm broughn into the Pazar as 3 vepesabic, & s catm by B¢ satives Thos
Oof whvich 1 have pamabon here. horvy boon vory fiaw, and mo host Biaks that nere they
property Cultivmed thes woukd mad only form o poxid sebanitone S i vam (Mhowiares
e presummabdy L bt be saperion 10 i1 The potate 112 Sovdomsns nvfivronsw) s st 10
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Pigere 1 Tawo grommg wild od verr shandanthy = fomt of Yodops Gate. Yanpon = 1834
Hokormontiy Urd. 15400

Bis Lnom bodpe bove cabher celtnanad or aed i the cosptry .~ (Gramt 183), p. 46

In samm, the peevious socords show that Laro han Been prescat @ the vicinity of
Yangon for at least 300 years (vee Bulkley, | TOK berbarivm collection), since before
the agrcultoral and social trass formatsons noted is owr mtrodection. The references
00 o (oeir) 0 place names als0 segpest 1hat tro & a long-established clement of
e Mo in Myenmar. AMough there are mech carlicr dotanical records of waro,
" Asia and Furope, the Whetches and tent of Geast (155)) may be the workd™s first

description of 3 wikitype taro popalation.

4 Survey alms and methods

Obvervations by H. Yoshino (pers. comee. 1998 and 2004) and M. Matsoda (pers
comm. 2001) excosraged the present author (PIM) to mvertigale taro m Mymn-
mar. The ssrvey reporsed here was carmed out as pant of the Myaamar Biodiversin
Research Progect orgmized by K. Watanabe (Tsububa University. Japan). & cols
bomntion with the Vegetable aad Fruit Rescarch Development Centre (VERDC)
d e Minivery of Agracelture snd Irrigation (MOAT), Myanmae Our sy were 1o
nvestigale the phenotypic vanation, habetaty, abundance, geograpbacal rage, ecol-
ogy. 0d haman uses of wikiype taros

Dunng the first survey perid (616 November 2005, early dny season) we
obscrved (0o as widely o posable, from lower 1 higher altitudes. During the second
persod (21 Jely -3 Auguast 2004, mad rainy semon) we filled in gage along the route
of $he first survey. and spest more time in focus arcas ropresentieg three dif¥erent
chmatic zones: Yangon (wet. monseonall Yeon (ransiienal L and Mt Popa (dnv).
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41 Survey areas

Yengon (formerly Rangoon) & the capital of Myasmar, and bas a dispersed
whan population of about four millia. The oty o cemered on a loag, fow ridge
tha extends from e central Pegu Yoma (Pegu Moentzing) imto the dela reglon,
n dloagssde the Yangon river. The average ansual rainfall in this region & about
2,500 mm. Food for the chty comes from many parts of Myanmar. The corms of
cultivated taro are commonly wid in the markess, but Be mals supply arcas are
distant, Yasgon bes within the rutural vegetation rose of tropecal, wet evergreen
forest, and the oty itself has 3 remarkably groes aspect, with an aleos! contisuoes
canopy of trees.

Yerm Ssirict, in Mandalyy Diviskon, Des between the &n cemtral zone of
Myasmar, to the nocth and west. asd the wet monseonal low lands 10 the south. o
the viciity of Yeria Agnicubtural Usiversity, perennial sircams flow from forested
mauntains down 10 open agrculteral lowlands slongside the upper Sittaung river.
This disarict lies within the moved dociduous forest 2009

Mt Popa i located = the central dry 2one, reaches as almude of 1528 m, and
stracts a relatively high eainfall of abowt 1,140 mm per year (the average ansual
ralnfall can e as linthe as 600 mm chowbere in the dry sonc) Of the 111 natweal
speings recoeded on Mx Poga, 36 are perosaial (Popa Mountam Park informaticn
boerd, 20041 The mounsain s a Plosiocene age volcank cone. and s peneralh
covered with ropical rais forest. in contrast 9 the dry forest and open cwltnvated
or prazed knds that wurroend the moustai ot lower altitedes. Several villages and
monasteries are locaned on e lower sopes, near water sources. Owr warve) was
carnied out within M1 Popa National Park, which spam most of 8¢ mosntain and »
administered by the Minsiry of Forestry.

41 Recogaizing wildty pes

All the plants recognanad as wildypes had ymall corms relative to plast size
(e not expandad s in domesticated forms ). long croepamg rusners (stoloas ). and
stromg scridiny (as anested by local repores of inedibiley or “soratchiness ')

In thoory, some of the apparent wildtypes coulld hanve been clones that escaped
from gaeden, theough vegetatne diperial, or could have bees derived from cultic
vated plants though pollen or seed dapensal, or by the demping of sncooked Litchen
scraps. Mary different imeractons between wseful plants asd humans caa be imag-
inod (Manthews 19961 As an mvestigative stanting pomt. we have assemed thae f
plasts sec (i) mot planted, (1) resenble wildnype taros seee i other countnes. and
are regaedod locally as (iii) nateral or wild, sad (iv) inodible or possosous. then they
ane wildiypes.
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£ Servey resabts
51 Vernacular terms and phrases related to taro

gow pvin o pandes w0 | Taeeg phepo. 101103)

pom o poscric name for et (the spocics o whole plant) and somne other aroade. the
mame iy ased for wild and cultivated . accorfing fo Agnceitare Coporation
(VNS4 B¢ woed pesn mcans 30 grow deascly and wiformily, withowt an gaps
ovamphos of odher wacy of this naeng ane: peia = Cofocania afials, prvinpison =
Tlepalvw tvsttbomuing, pem-bya = Calobve dSgalor, fn 1w pam = (morphophiiiag
porparascens (Kress et ol 200735 (6l i Araceas. the farsily of e

ovm gy W0 mothey (mmother Ccorm ) € Tanmag phegpo. 1001103,

e kya plvt Sein ve ma bie - waler docs pel say on e We or loten kel (o aB
dasger comng o you PO awas )

Join pon — whele taro plast | Yenn, 04.11.05)

P rwy — taro solon | Yangon 8,11 03)

pevn dhaep (B maw in Shas lasguages — 0o haby, iy wde-comm (Taseg phago
1901 03)

PO i o) penirdd name Tor ot ated taro. el also for Ihe ofibe comm of
CURIvaed 1 (v poneraly fefers 30 & shanchs ool Tuder o ot Bal origmalls
cars opg L bor = e cgz of a chechen)

Jevm w pane o foocsl laro am entinchy greee docal wildt ped ( Yeein village. 131103

1 pedr < watker Laro 03 hocal wild o, Taang phege. 101103

£2  Dwtribution

Wildtype taros in lower and contral Myasmar are abundant. widespeead. phe:
sotspically vanadle. and occupy a rasge of obviomly anificsal wo appacently nateral
Babitats. Our servey roune is shown n Figure 2. Otnervations of distnbetion were
made from a cae. site viuity, and indervicws with local inhabatanty. A show drivag
wpeed was maintaned in cedr o allow contineoss observation and feeguent sop-
ping The beaves of taro are large and highly distiscuive and cam be easily secog-
nized from & movieg vehicle. More intensive isvestigations, by car and by foor,
wete made in the vicimities of Yasgom oy, Yezin, and Mt Popa

Yarpon iy

Wildrype taros are sbiquitoas in Yangon ¢ity, wherever drams and doprovions
hold moisture. They are most absndant acosnd the shores of antificial aad natural
poads sad lakes. and aloag streams or ditches that run theoegh vacam and The
plamts are ssaally entirghy groem. They are absent on dey ground on Bie broad ndge
that descends throsgh the ity sowards the southeast. On the castorn side of Yangon
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Pigere 2 Sarvey rowsc m Mhaema (20000410 Wldnpe tres wore sbundedd m wot bewlend o
mountar 2 ouneds the 4y soac. sod on Vit Popa mesdc the & rowe

river. the same ridge desconds 1o sear wea level In Be oy of Kvawksan. At Yangoa
and Kyaubuan, the niver is tidal with fresh waser ot the serface. Next 1o Kyauksan,
the village of Ngwe thauag yas Csilver Beach™), o siteated on the Jevel 1op of &
wady river bank that n fooded cach duy = high tide, during the rany scason. The
green wildnpe taro was fosnd there in occasional clumps or pasches, aad wan said
by tesidents 1o De spantancous and sever plansed
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Figere 3 VWdnpw two alongesde Yangom naer. st I Rormaar bt of Yoduwts Gt (el o)

12 Yasgoa Gry, coquuncs about the location of Yodega Gate (Figure 1) led us
o the vacmty of Botatauag Pagoda and an adacent paer on Yasgos river. Green
widtype taros were fosnd aloagside B¢ main strand road. and among other herbs
nd organs Hotsam in the riverdank flood 2one (Figure 3). In theory. this arca could
have been washed oul In Noods, and cecolonizced by Laro parts loating in the nver
(Corms, siodosa, and poerhuaps secds ) 11 i also posuble that there has beon conting-
ous self-propagation i ave sice Coant s irgt observations in 15846, 155 vears ago

(Gramn 1XSS

'\'_."

Lreen wildivpe taros were Bryt found = damp diches on $¢ campus of Yezin
Aprwcubteral Unvers £y, and 3ong a rocky stream course » the adjacem Yerm vil
age. dolom a larpe dam and water reservasr that wis completed in 1975 Wildnype
A0S were later seen amoeg il grases on oM danks of 2 strcam | Tan oo chausy)
above the reservolt, in upper Yerzin doenct. The wtecam i perermiad and eregrped
with 2 stroeg Now from $e nearby hills. From Sarther ebsorvations and imerns iws
! appears thal wik@y pw taees are common alongside pereanial sareams in ™Hhe moun
fins near Yeon. They are occasionalily peesent in wet low land locations 10 the norh
f Yerm village (lowards e dry chmatic roncl and are morcasingly common =

ow land e 10 the weth (omards e wet climatic 2on¢)

[T
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Figere 4 Wl pe tro smsong rochs o 2 poresmal sireem &8 VB Pope e

W Pupa

Oa Mr Popa, willtype 1ar0s were found only in msociation with permanent
springs and the peresnial streamas below them (Fggure 4) The speings are common al
an atude of abowe SO0 m. smosnd most of the moustaiz. We vianed siies near Poga
village. and further sites were reportod by our experenced local gesde (Figure 5) In
gencral. e wildnpe 1aros here are used as pig fodder, bat nog every pasch Is waed
= this way. Mam of the plants we saw were all (uncurn) and Ssplanod Nowerns

laro-specific imects {plant hoppors and polimatons ) were 2l seoh. and Bhis leads
5 the queston of how and when the imects reached the isolatod Mi Popa Laro popo-
lathon. The mauntain s swmounded by @ cowntry with ao suitabie habitats for taro
Farther study s accded 10 determine whether the Mt Popa plant and imsect popela-
o are relcty of carlicr combnuous dovribulions, duning & wener Chimane regane,
or the rewalt of moee recent dinpersal from datast popelations. I the serrousdisg
dry 20m¢ 15 2 barmwr Tor seed dispensad and for the insects, then thos sight wuggpedt an
anceent ongim and redictual status for the plast and It popuiations. If the msecty
are castls camad by wind, over ong dissances. DUl seods are ot camied loag dis

tances by animals. then 3t may be only the plast pogulation that is relictoal

L3  Phesetrpic variation
In most areas visitod, entirely green wildnspes L igure 6 2, €1 werg most com-

mon, 2ad these resembled, i hew vegetannve characiers. a ropical ow land wildeype

-«
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Fagare §  Wilkdn px taro sies 8 VB Popa Natwnad Park 1000 00 eram fsen )

found clsewhere i Asia and the Pacific (Matthews 1991, 1995, 1997, Matthews ¢
al. 1992, M 1996) Other patatinve wikdtypes dnplnyed Broase 1o perple o near
black petioke colours, purple stolons, and in one mstance. branching stolons (Kyaul
than dud. 30.7.08) The indorescences alse vaned in coloration. overall size. and
micrnal propoions.

The occmional preseace of atypecal phenotypes s lowland Myasamar may
reflect ratueal disporsal and or mtrogression from higher-alttude wildtype popula-
vons imo lowland arcas. Ahematively. some of the varation may be the result of
Crossng between culiivimed and wild taros. Despite vamation aninbutable 10 focal
differeaces in exposure aad sobsaraie, the wildn pe plares (Figure 60) at Mr Popa

-
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were phencaypically wiform. The plasts had & graded purplish to broare and green
petiole coloar. and were distingt from the estirely greem wildtypes soen o Yeain,
Yangons, Ink, sad chewhere.

L4 Insect assoclates

Pollinatiag flies (1. Colocasiomying sp. Grimald 1990, asd formerly known
3 Dronophidells), pollen<ollecung stuinghess bees, and sap-siching plast hoppers
(possibly Tarophagas spp. ) were found 0a Lo isflorescences at many locations, dut
oot ussally ol at each Jocation. Specimens have been collectod for later idestification
and analysis. The pollnating fies were only som dering the second survey peried,
in the raimy seaon. and this is consstont with he view, expeessed by many people
isterviewed, that the main Mowerisg season foe Wro o the ramy season (see sext).

£5 Flowering, pellination, fruit asd sceds

Taro produces make and female Sowers om the same plant, in separate positions
on a long, more-oedess vertical spadiv. inside a specialized leaf blade (spahe). and
ramed on & spec talized leaf salk (poduncic).

Dyring both survey periods, we foend many willdiype Laeos with mflosescences,
but & was only in the second period. in July, that we found pollinating flics, and fruit
with seeds at varkous stages of maturty (Figure 7). From our observations and imer-
views, it appeans that most flowering, pallination. freit and soed development take
place during the rainy seasom, m lower Myanmar. The reny season staets between
med-May and mid-Jene, and & also kaown o the southwert momoon (with wisds
manly from the southwest). The northeast monscon i dry, and & the cool o wster
season.

In the delts and Simseng river region. fom Yangon 0 Yezin, & few carly-Bow-
erng plants were seen s July 2004, bet local informants consistently reporied that
fowering begins or peaks in Augsst o September. Overall, t eelatively low alti-
tedes (helow 1000 m) and between the latitndes of 16-22° N, there wan no obvicus
poographical wend o fowermg dates. The dates vary within and beoween popula-
ticos. and the timing of peak Mowering at any parmcelar kocation may depesd on
many facsons (ramfall, humidity, temperatare. woil condrtions, plast gosotype, and
beaf harvesting mierity )

We did nat see loose soods or young seedlimgs. but the seods are very small
(about 1010 1.5 e loag ) and we have not searched for thom imensively. The best
time 30 search may be al the end of he miny sexson (lae October) or soon after,
which & when sood may be dnpersing or Begianing 10 germmate. While many of
the people we mterviewed could descride the flowermg of taro, we did not mect
anyone who could describe the fres o seeds m any detail. Deliborate propagation
by soods was never repormed

Nateral dopersal pollen and seed is Haely %0 be common in Myanmae In July
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and Augest 2004, we saw abendant polies, pollinating insects. and fruiting heads
with soods at various ssages of development. Each fresting head costaned dundreds
of seeds. and 1 least one likely dupersal apest. the common palm crvel, is present
in Myanmae

Hambals (1980) reporied dispersal of o seed by the common palim cives
(Paradoxwrus hermapivodives), in Indonesa. This <ivet &5 an omnvorous manmal
and = alo found in the mainland of Southeast Asia, from India 10 southern China
(Frascis 2001). The npe fruit of taro may aho be attractive 30 birds, being brightly
cokeured, and wwoet (2 very small piece. manticated on the tongee tip. produced a
sweet and shightly acsd flavour with no apparent acridey ) (PIM @ Pye, 23.7.04) In
peisciple. # is possible than fruiting heads. Sesached fruit, asd detached seeds are
dnpersed m waler, but detachment of the entire fruiting bead has not oo seen, mnd
desachment of fruit from the spadix is most likely achacved by animals that foed on
the fruit. Seeds that have passed through an assmal gue might be dispersed m water
sabsogquenthy

56  Vegetative dispersal

Loag wolons {laerad renners) are a defining character of the wildiypes da-
Cussed n s paper. Multiple stolons are produced by cach parens plant. and the
poren plast itsell is useally firmly mschosed by roots. Theee modes of vegetative
dnpensal were seen of ¢an be mferred.

Morizomral exsemsion by salons

The sobons exnend across soil o rocks, for wp 10 & few mees. while stll cone
scctod 10 the parent plant, asd acw vertical shoots with roots and leaves speout from
the nodes. Eventually the inlernodes rot or break. and the new shoots remain in
place. anchored by their own rosts.

Stokont redocation

At some sites, the stoloas exlend infio water, and even nodes that sprout roots
and a shoot are not anchored. Throwgh decay and'or water presware from 3 sream
or a flood. the s10¥ons are broken and pieces with nodes are released iMo the waner
course. when cavghn i a semable Jocation dowrstrears. the dislodged pieces ke
rool and forms a new Cluep of taro. Taro sicdons aee somctanes beittle and casily
snapped, and = stuations where the planty arc ofien diturbed. Hhis might kead o
a vegesastive form of ‘shatiering’. 2 term ssially applied %0 the ready shodding of
seods by mamy grass species. Varlation in the abscision or breakage of stolons has
not been stnded in detad

Exvire plase relocation
Eatire plants and swmall pasches of tare may be washod away by Hoods o they






Pigery M0 Wikdnypw tee leaves Sarveowod Sor o S then carriodl shonyg road ywowards »

haae 1T Mo Ade %
e 1N ’ . (M g - e



Machaes and Sang  Nown e e Prosonence e Mossdaner of Wikdinge T

are growiag on soft sebstrates that are easlly eroded (on meddy sarcam basks., for
cxample) This process is isferred feom the fact That tare plasts are oflen locased on
wit banks.

£7  Assechation with settlements, and dispersal by people

In lower Mysnmar, wildiype tares are widely dispersed in the cosnirysade
between seltlements—in wet roadside ditches, aad other aatural of enificial water
courses. They are not seen in places that are compleschy dry in semmer, sor in wet
arcas where constant grazing by catthe and other domestic anmmals prevents evtab-
lment. In places where taro s already estabiishod. & is not 10uched by grazing
asanals and appeans 1o form sable populations.

Although wikitype taros are wadely dispersad in arean between scttiements,
ey are most obvicusly abundant in and arcund reral villages aed towmy, and »
e entire wrban area of Yangon. Local residents were guestioned at many locatons,
and Wi just e exception we were 10id that e wildiype taros are wild or grom
saturally, and that they are aot plasted. Most willtype teos grow in postions that
are not pervately oaned or comtrolled. and are not plamiod or are not remenbered
as having boes planted. This may explais why they are generalhy considerad 10 be 2
pubi resource. thas amyose may harvess when avallable and as sceded.

In only one place. members of one extendad family told us that they had plasced
taro (a local wikdtype) 1o provade leaves for their own pigs (Pyesok, 11.704) A
vigorous and apparcrely pormasent taro patch was than established in & dich =»
from of the fence enclosing a family compound (Figure 33 The composnd had four
raised howses, cach with one pig enderncath (Figure 93 Loaves for the pigs are also
obtzined Bom other wildiype 1aro siies in the arca The pigs are oaly gives uro
until the age of ten mosthy becasae the leaves require loeg cooking, and older pigs
require more food. To remove acridity, the taro leaves munt be cooked (together
with broken nce) for approximasels 30 minutes 10 one howr (depending oo the qual-
wy of feevood). ad the supply of fireweod Is imied To avold esing %00 much
weod, other greem Mal roguire less cooking aee gives 0 the obler pigs. The taro
keaves arc mamnly fod o young pigs, and Aelp Bhemn to grom quickly.

Since most people do mot recall ever plantiag wildype taros, such planting s
probably not froquent. 1t might caly occur when there is rapsd expamsion of a settie-
mem imo as area where o is lacking. Once estabdahed 0 a settlomens (whether
by sateral medss or afler Deing planied), wildype taros sight form permascent
populations and cortmee 10 spread nasurally.

&5 Wildtype tares as fodder

The use of wildoy pe taeos 25 2 groes fodder (ase sove I food green ) for pags
wik known whereves we foend e wildo pes dunisg our survey. [n the seathed s
cultural regions we viseod, most wikdtype taros aee saed @ s wary (Figeee 10)
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For fater replacoment of e loaves, and a better yielkd, the Bet harvesting lime
» in the second balf of the raimy seaon when the plants are large and vigorous. Dur-
ng Bis penod. new leaves omerge jwst a fow days afber cunting (Pyvesok. 31.7.04),
Akernanively, wildnpe taro may be cut manly dunng the dry winter season, when
other fodder 15 less abundant (Mt Popa. 26.7.04) Leaves (each consisting of 2 mall
petiole with blade sbove) are the generally ststed taeget for harvesting. but isflores-
conces (cach comiisting of an upright pedencle with spathe sad spadin above) are
probably alw collected, together wih the leaves I urban arcan, wiltype taros are
abo cut 1o keep Stches and stroet odpes clear. This & the main reasom for cstting
wikitype taros inude the capital city, Yangos, where pig rasing has boen ofcally
banned for many vears,

Maay people stated Ban when o leaves are cooked with brokes e, their
pigs grow qeackly, and that the mixiure is very good fof pigs.

People (and their pags ) cam recognue varation m the acridiny of wildey pe taros.
Al Asng min galar (31.7.04), purpk aad grooa-stemmed wildtypes are abusdant,
bet onty the laticr is saed an Sodder Because the pigs prefer i, the purple-stommed
type bomg more scratchy (acrd) At Lake tole (12 11.03), one family 104 o that
they stopped feeding wildiype taro 10 pigs abowt twenty years age. after noticing
that the pigs were amtated acound the mouth. The pigs were dng on the wood of
their stalls for rebet, and also had diarmhea A different aquatic plant is sow used i
& green fodder (possible remsons (of the sy mpioms described are that 100 much 1o
wis used, relative %o other fodder componests, of that Be 100 wias not cooked for
loag csosgh). A need for Babituation sho ndicates that wildlype Laro s not entirely
pleasast for pige: if wilkdtype taro is provided when & pig s young. the pig will
oot &0 all its life; if sot, thon e pig will later refone tare (Yoad 51.7.04) Osly »
single cbsorvation can bo cmed here, 30 the neod for habrsation in pigs Is not pooes-
sanly wiversal. wih respect 10 taro. The apparers aced for habituation might van
according w0 the acrsdiry of each wildnype. and the detalls of how fodder s prepared.
and might even reflect a more peneral psy chological preference for famaliar foods.
regardiess of their eddiliny.

In general outline, the methods foe prepanng wekdty pe 1aro for pigs do noe vary
much: the plast is always choppad and cocked. and is alwag s presented as part of 2
prect o slop. The following methods were reponied:

Method £ Cat o Seaves (Blades and potacics togofhicr) into plooes. By wilh brokes
rice, then bodl sbost 30 mimstex. Thas groct is matsly proparcd for pegs. & can dhe
Be gives to decha Bet net 1o chchom (Yerin 1411 03 Rice dean is often (or
waalh ) added. before o after covking the tase and bookan rge. Alfough broken
e b choaper than tabe riog, £ bs Ol oo evpenang fowr some peophy. and cas
OIS 1Y L)

Methad 20 Ohop thwe greee Soaves, miy wih re deas and the ol cake left over from
pocssang peasets | Taang phege. 10 1103
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Rice beam 15 2 modern side-product of making whine polivhed rce. Imemation-
ally, its production has followed the rise in populancy of white rice. Rioe bran has
very good netrisional qualities, but is difficult 1o wore foe loag persods. Bt has & high
soluble fon comtent and guickly becomes rancid and enfit for human comsumption
(Madehaas ot al. 2000). It 5 wed i fOASer moniuees @ many Couniries,

Other sowrces of fodder for pags in Mysamar inclade the vines of lpomocs
agwatioa (wild in ponds and dinches), Commeling spp. (wer-gvar, common weeds ),
and various celtivaled plants: the inscr stem (pith) of benana, usspecified parts of
amananthus and sorghum,. and Be resideal ol cakey produced when varios oil
soods (casior, peasut, sesame ) are pressed for ol (Mt Popa. 25.7 04, aad other loca-
tons) O eaguiries reganding other sources of fodder were nt exhaustive, and
each sowrce may have its ows particsiar importasce, s ecological, economic, and
sutntaonal torms.

£9 Wildtype taros as food

AL most Wildnype aro sites where people were encounsered, in or sear sotthe-
macnts, the plants were recognuesd s having ot least cne part that can be eaten. We
dd not witness prepanation asd comsumption, bet after many interviews it became
clear than the most commonly used pares are petioles and young inflocescences. The
we of wildiype taro comm was menticned only oace, by a retired 1own officlal who
sined that be had beard of them being caten in the punt. that they are caten ka
oficn tow becawne detter foods are more plentiful, and that some poor people man
will eat them (Tailkyi 22.7.04)

When eaquiries extended to mare than one penon or houschold near 3 par
ticular taro sae. differest poople repomed differont methods of proparation. regarded
differert party as odible, or &id not regard asy part & adible. In one village, we
leamed thee 2 resideal bad ¢ffoct (e meuth or throat irritation) can be el cven
after cooking the plant is the Jocally acceptad manner, 50 onh some people actealh
we the plaat,

Whether or net wildn pe taro in 3 partcalar arca . csten now mast depesd oa
variation in Be inherent food qualities of differemt wildnpes. the cslmany know |-
edge and food solcrascer of people i that area. whether o not people have had
operience of it as 2 famine food. and the availabdity of other foads. While some
people may enjoy wildnpe e @ a vepetable regardiess of economic <ircwm-
wvasces, others may regand it as a famine food maly, e m 2 food of last reson

Uses also vary from season %0 season. In places with sufficient water, the plant
can grow Theoughout e year. and die petioles e always mvailable. However. leafl
sire, Bomering, and plast prowe rate all vary accoeding 10 seison, asd some poople
expressed preferences regarding the maturity of the plat parts used. The cating of
soloss was ndomed in oaly one Intersiew, with refereace 1o a pale-groen wild-
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type with long mnd branchisg stoboas (Kyauk than bod. 30.7.04) Ssoloas (pein swe)
from wildype taro were subsoguently found for sale s 3 vegetable 3t the Hiodan
market i Yangoa (KWN, October 2004) The fruiting Soad of twro, which remams
and develops aller the upper spathe has withered, was never mentioned as a food or
fodder. The cooking methods isdicated is Table | are descrided below. Simple can-
sporization of the dishes is &fficult becasae for most of the dishes, more thas one
kind of treatment for acridmy Is employed. Acridiy or perceptions of acradity are
likely oo be reduced by all of the following: belling. firying. baking. salting. acidify-
ieg, sweetening, thickening with ssarch, cutting, muashing. asd dryiag The edible
parts of wildype taro are illestrated s Figure |1,

Boling
Petioles can be cot and then boiled in two ways (Takkys, 22.7.04)

Metad 1 Bod petaode, thon povd the ki
Method 2 Pocd the shing then dadl. While Bhe pethode preces o covkung. 283 ok and
serame poradier Tor Mavewr, sccording 1o Lasie.

Salting

Yo peepare petiode or poduncle of mature leaf or inflorescence: (3) femonve the
skin by poeling. (9) cut mto peeces, () mix pices with sakt and ke sit for 510 mie-
wtes, then wash with water. (4) 284 some rice flowr 1o water and boll (Le 10 thicken)
(this cas Be done while pecling and cutting the ware). (¢) add a Bnke oil and onion
%o frying pan and wir thorosghly, (1) 3dd the Biquid and 1aro pieces. and cook foe
about 10 mnstes. The alt helps remove the seratchiness, which disappean (Swa,
31.7.04)

Sowr youp {ocsdiicarion)

Metad | To propane the soung stom (pesodel 01 pewt, (1) brgak i et peaoes, (i)
bowig water 10 hosk, add fish pasie, Then 248 S0 pacves a0d Sardir copetadlos,
I inding roselie {ADMscw soldor (Gl Bhe latter makcs the soup sonr: 2l st w
Lasde. This is 0 e soup that gocs with moe. # 15 Best cates 0 samoncr { Masch o
May ) bt can Be made o am Gene dinde. 1211000

Mathod 2 To prepare sputhe (groen oe yeliiran sage) o poduncle (a) chop »ifhout pock
ing. 1b) beel together with tamarnind | fomoriedar smdca) lenves sod dicard e
vy, () oook agake a2 woep. The taro leaves arc sot cacn (Yol 117840

Mahod 5 To properce ta¢ vony young rollod kel or young o (groce stage | (&) chop
et Lo w00 peeers, (90 el in water Sor o Bawr together with thy kol of Livtaln
L Aendesms spp. small povs 0w Koess et ol 2005 also bnown as modic inal plants
I Mhvawmar . The el oo o sour. oo Sanours oo by added scomdeg 10
tesbe | Yeam 181103,
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Pigure 15 DM parts of wabdin e b o Strammnar Thw ol (s and patsode | ndongsonmce | punhe
ool poduncicl and wobom dhterdl et ) grem T A ey contnad corm [t o
e ontwe foresiomoe (Braarmg orgmn bods be one Bomer and i commnnds & fomod
00 00 sanch. et e actasd By il e Semnale) ate e el 0 4 spada hedden snade B
spmhe . whah apens e Wb ol st s oo

[ d—

Carny {frying v o)

Mgthod 1: To awke 3 thick mate dish. or owny. callod Pom paist b (' taro-ouer
ML harves the poduaio and spathy whon the Lier is tarniag scllow; the tuo
pans ane coolnd and Gason Sogeiir La) il proparation B aot doscrided, but
presamalls B aee 5 chopped, 15) 3¢ tare i coalod with onwoes. powk, and woy -
Peas i poans ool 10 B Manesning o sak, 2 lmde cnIl gartic, and pingsr
he Surncrs manth appen in hane ansd Jabv, Suring the sains season. and tasd bost

-
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when B spafhc i turmeng yollow: some poople weil S Bowerns o the market bat
most people piek thom for caning thamaehes (lale. 12.11.03)

Medad 20 Revipe osnlined b 2 Yangon ciy relne of the sethor (KWN 161104y
18) Besh stolons are bodhod. and witer & Secamiod. (D) solons are Oul 180 pReoes
Ithree mxchos longl. dc) fish, fuh pasic. poamst oll pepper, omion asd garlic arc
#ad0d. () waser 1 addod and Be miviere Iy bodod for a fow misetes. Note:
G o classed a5 8 ey here Devaunse cooking 0 of wish favourings is &
defining characierinie of & Burmese curms . many "oy ™ dishes in My anenar Jo
ot we ks in e Indun marocr (Khaing. me datc: 12)

Leaf Nades (manh o iy )

Metad 1: Froh leaf blade i preparad s fallown: (20 bod Blade 1o wolice. docand
waner, (b0 pound entier Blade, vens and 3l sogedher with chillies and sk (vome
peopl also a8 the smalbfrut of Solawen indhcam. 8 2ative relasve of eggpiane
with o seeds that sogaide romenal acconding o Mabberies, 2020 (¢) wiap the
mahod matenal o 2 Sazans Ical. and bakc e bondic in hot by foe 14 0 0
minctcs. Fhon method in sot aned Sor cultivated tarn ( Tasang phoge, 10.11.0))

Mahod 2 Roponed e o resdont of Kyask Mo, Northern Shan Stase. 30 KWN (Noven
ber 20045 ca) Reanes are sum dried fov one Dowr, () each boad & heokes iste e
or Sour peeces, <) npe damarnd fran o pecliod Samdbeo shoot s added. 1d) jag-
gery (enrcfmod palm wagarh o addod. 4¢) wanr i addad and the cooling pot w
ponehy Beaod compiane Couk Ing roquines Sowr %0 five hoens.

Oryimg peticdes

The production and sale of dried peticles from willdtype taros was establivhed
#5 2 trade by # reveed professor of agricultere (former teacher of the present author,
KWNL some vears ago after b ers for the peoduct were found In Korea. The rrade
began o Male (Clake of foer vilages'), where willtype e Soursh alongside wild
gravses along the shoee and aloeg the adges of floaling gardens (large bods of com-
post and soft soul held together by bamboo walles, sad plant roots, and extending
ieto the bike ). On the aorthern sde of Pye cxy (Prome) wildn pe taro is also abons
Jant in wet areas. and petiokes there are abo harvesied and exponted 10 Korea

Al lale, foag mature petioles are cul, pecled. split lenghways, and Bhen husg
on strings %o dry (and shrmk ) o ambiont temperature, in shade. The dry petioles are
Ben thod into bundiey for sale 1o tradens who export the product. Local observers
and partcpants in the trade are generally not sure how the petioles are evestually
used. et the most likely wses segpested are as a8 ingrodient is soeps, o o a substi-
nate for meal in meathalk,

The pecling, drying, storage and cookmg arc all steps that may reduce acndity
mosgh to make the petsoles odible. The consumption of frosh and dred petioles
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from celtivated caro is widaspread in Ava (from Nepal 80 Ching, Koeea and Japas
ot beast ), and fresh taro pethodes (from wikdtype and coltivated taro) are also caten in
Myanrar

Culirvaved 1or0

In lower Myanmar, taco & generally cultivated on enly 3 very amall scale, and
perhaps maindy for home corsumption. National and regional level statistics on o
production and convamption are 5ot available. There are no obvious envirosmental
reasons for Bis. One cubleral reascs may be unfamilarity with growing e plam,
among descendaats of relatively rocent migrants from the centeal &y 2one, The
corms oM in Yangon are mainly from southern Shan State, bt some abo come
froes the delta region [ Yangon city market inserview, and U Kyaw Win, pers. comm
2003)

In western Magwe Divinios and m @he fow moustunous locations visied (Pyin
u Iwin. Ausghan, and near Yo ), we met farmers with expert knowledge of grom-
g o, Scraps that are discarded durmg preparation of corms for human consemp-
ton are alio fod 10 pigs (presumably afler cooling). The comn apex and attached
petioke base e discarded and fed 10 pigs (Aunghas, 12.11.03) and are likely 10 be
moee sutntioss than corm peelings.

& Conclusions

Wild or wildrype taros have been reponed as pog fodder (or samply as ‘fodder’)
@ a fow coustrics, but 20l in any detsil: China (Yoogpag and Jianchu 2000),
Japan (Matthows ot al. 1992), New Gumea (Hide 2003 76) New Zealand (Mat-
thews 19551 and Vietnam (M. Massuda pory, comm. 1999 In northern Thauland,
the feaves of o (source aot stated) are also fad 10 pigs (Aadorson 1993 60)
The widespeead Bnks Berween a0, peg Dusbasdry asd human sudsisience could
be anciert, or could have developed sclatively receatly in sespoase 10 increasng
overall domand for food and fodder sosrces. Neither posibiliey can be excladed
wih the sparse ehnographic and historical data available Here we will focun on the
provenance and peovidence of wildnpe taros im Myanmar

6.1 Provesance

One comnotation of the term “provenance” & “dernation”. Confusion arives
out the meaning of ‘peovenance’ because "derivation’ can refer 30 maythng from
the colection process (where a sample came from ), 1o more difficut guestions abost
the nanural asd social origims of & plast (how and when it came 10 be i 2 particular
collection site o arca)

b agricelturad rescarch, reconding proncenance o often simply 2 matter of
noting the geognphical location (place name, map co-ordimates ). Rabitat (wild or
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cultivsed), and other detalls of the iImmediate enviecament of a colleced sample.
In historical research, the peovenance of 2 plast can sever be fully known because
the past is open-endad. When we look back = time, “provenaace’ han no spatiad or
temporal lmits, Of coune arbitrany and practical limits are imposed by the limits of
our perceptions and research methods.

Ia Myanmar, previows experience (Mambews 1997) peovided a staning point
for recognizing willtypes isdependontly of habitat. Daring our survey we locked
for wildtype taros in a3 many different situstions as possible, in wet 10 dry areas,
lower 5o higher clevations, asd in wild 10 celtivated Sabitats. We then Investigamed
perovenance by seeking mfomaton on uses, dehiberse plasting. natural dispersal,
and recent hissorxcal chaages = the local environment. Is this way, we could Begin
learnmg %0 what exlent the wildtype taros are naterally distribated aad 10 whae
exem people are involved in their dispersal

Special ameation was piven 0 the sources, datnbotion asd masagement of
waler Decame Lo is highly dependent oo waler for its growth and natural divpersal
We aho gave special atiention 1o sggrs of hemas imerference (primandy the barvest
of kaaves), vegetative self-propagation and spread by the plants, flower. free and
seed production, and assecaned Insects (especially Bose Bt may be imponant for
pollination, o that may have Sfferentianed as Bost-specific spocies in Myansar),

In sgriculursl rescarch, the torm “wildtype” i wvsally used 1o indicate planty
that have not boe affectod i their gesotype or phenotype by buman imerforence
and scloction. In face it is mpossble 10 exclude all possibilnes. over thossands of
years, of beman ifluesce s the history of planes that now appear 10 Be wildty pes.
All that can be eatablished n a contimsing, derative sesearch process, We therefoee
hope that others will imvestigate our claim that the plets and populatioss reported
here are wikdtypes.

Varkous cecumstances make 1 highly hkely thar wildnpe taros aee saturally
OcCurring & Mysamar. The first cocumsiance we wish 1o consader is the dalrdu-
on of wildtype taros in Australia, where there i no known Mstory of taro culliva-
on Sefory Furopean colosaraton

In northoassern Queessland. i 3 wer tropecal environment, wikftype 1aros
occupy stable sarurad habiats ot higher elevations (waterfalis ), unsiable nateral
habitats iy ®e lowlands (soft strean basks ), and anmificial lowkaad habitats (road-
side Stches for cxample) {Matthews 1991, 1997). In Myanmar, &¢ range of habitats
occupsod ( Table 1) is samilar, St human activities m bowland areas | for agncultue,
traraport, water contred, and scttfoment) have been more wersive, and locations
with suitable habiats are more common. Wildnpe s are i more abundant in
the modfiad landscapes of Mysnmar than ey e s Be modifiod landwapes of
northern Auweralia

People in Myanmar have usdoubtedlhy plned 2 major role in the expanson of
wildtype taro populations. et this is st necessanily a resul of delderate propegs-

L1l
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boa and tramfer of wildhype taron, dewpile therr food and fodder uses. Wildgype
taros are fully capable of dnpersal withost human assistance, by soods and vogeta-
tive parts.

The remarkable sbundance of wildype wros i many seutlements in My anma
sppeaes o reflect the snistended creation of suitable Babitats (ofien with highly fer-
tile soul), and the value that poople place 0o wildtype Baros as a froe source of food
and fodder. Arhough taro is weedy whore it imvades gardens and urban areas and
requres removal, & & peseralhy regarded as 2 wseful plant In other locations, and Is
oo removed

In Be opunion of oae of us (KWN L mest poople in Myanmar also regaed wild-
ype taros a ormamental, or pleasing 0 the cye. Taro and lotus plants (ofien found
in 1he same pond or lake) are recogrized as signs of the rainy season, and artists
are Knoan 10 mark the scason by showmg o boy weanng a taro o looes leaf om his
bhead. and goisg 00 schosd in the rain.

Since people are moatly only harvesting wildiype taron, and sol actively clims-
ratng. propagating, moving or planting thers, there s no obviows selection peo-
cess. Although the relationship with people is symbiotic, wildtype taros also theive
outside somlomenss. in naneral and dissurbed Babitats. Wherever people harvest the
leaves of wildnype taees frequently. flowering is probably redeced but not climi-
rated. As & rewok, there may be contisuous gene Bow —theough the dupenal of
vegetative parts, pollen, fruit, and secds—between wildtype taro populations within
and bevosd woded argas. With these considerations in mind, and with the evidemce
of long-terme servival in one area of Yangos city. we suspect that most wildny pe taro
populations @ lower Myanmar have retained their imegnty as satural wildsy pes,
are resilient 0 harvesting, and are beisg sutamably harvesiod. With the possible
exceplion of $he geographically isolated popelation at Mt Popa, the circumatances
deseribed here conform nell to what Cusnimgham (2001 145 149) woul regaed as
a mediam w high cpportunmy for sustainable darvess of a wild plam resource.

ah
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Matthews ¢ 1996) suggesied thas the first human use of 1o wis not secessarily
as & starchy root crop. e dominaal use today. B could Rave been used for amy of
many possible purpones mitially, and for different porposes in different arcas within
s natural ditribution range. How taro subsequensly developed as a cultivined Sod
plant must have vanied widely w different navural and socal eny roamencs.

The present ssrvey shows for the first time, that wildnype taros in ooc afes
(Myarenar) can be saod in a varsety of ways m both 2 food and fodder (Table 2). The
prosence and divenity of wildtype tares is provideatial became people peacrally do
not make specsal or deliberate effoets 1o conmrol or increase prodectson of the plams.
or select bemer forms. Wildiype tares are generally viewed as & nateral resource.
froe for harvest by anyone. Presemably, thin froodom does 2ol extend withouwt limit
Beyond the people in cach Jocal community,

Akhough we camnot provide sy Sgures o0 comumption by animals and by
people. it appears from mans indersiews that wildnpe taros are curently mech
moee isporian as fodder thas s food. Since wildnype taros ase abundast over very
lorg distances (see travel rowte, Figure 21, and pig husbandey i common, taro may
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be one of the most incfal fodder plasts in Myanmar, ot present. By fooding wildnpe
o 10 pigs. along with low-grade rce, low-grade human foods are converted into
high-grade fat and meat. To compare the vatue of wildtype taro with other sources
of green fodder, more informanion is needed concernng the sutrenal valees, avail-
abality, and tmage of wildtype taros snd other Kinds of fodder.

The relstive mportaace of wildtype teon as fodder of food i likely % have
varied over time. and in differeat places. Food uses may have boen more snportant
Ban they are now during periods of famine, deriag incipient or early agncultural
periods whee fewer cultivated mnd domesticaned plam species were avatlable. and
before the modemn istrodoction of many new crogs, incheding Souh American roxt
Crogs sech as cmsava, potaco, and ywoctpotsto.

The present abundance and usefulness of viag wildtype taros docy not
mem hat Diese planes are the progenitors of cultivased and domesticated taros =
Myasmar, Progesitoes are by definition plasts that lived is the past. Genetic stodies
are nooded W liek the genealogicos of living celtivans, Bving wildnypes. and hypo-
Betxcal mcestons |erdor H2l sernvey s and detailed morphological comparisons are
also needed 10 define the ecological and geographical boundanes of wildype taro
populations.

Taro i a beterogencous specics thal appears 5 have usdergone domestication
s moee thas ose area of Avia and the Pacific. No single model of domestication o
Taely 10 explan e hintory of taro. and its celtnation in many sropical and tempes-
aie arcas of e workd. The present observations in Myanmar, althosgh limeod, rase
e possibiling tha esing wikiypes as fodder was imvohved i the domestation of
both taro asd pig. If so, there may aho have been clements of providesce in the
synerpies created when people, plants asd mimals begas 10 develop closer relation-
ships with cach other,

Oac possle new synergy would have been an imcreased concemration of nutri-
eots from Busan and ssimal winles, n water and soil. in e viclity of wildinpe
taro populations. A positive feedback cycle may have led 1o greater prodectnviny »
plant, aimal ind buman popslations. Comples communitios of many plast and ani-
mal species may have been involved at every point in time, and posiene feedback
ey cles could have boon imitiated before acosal celtivaion and domesscation of the
plants and anisals. |F Bhe Somestication of nutriees s Cles. and human dependence
on domevticated netricst Cycles, can be acceptod as defining characteristics foe agri-
cwlture, then $he possibility arives that agricultere began before die selection and
genetic modAcanons of wildn pe plants and animaly
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