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Ethnobotany and Ecology of Wild Taro (Colocasia esculenta) in the Philippines: Implications for Domestication and Dispersal

Roger Blench

Figure 1 Origin of the name of Vigan.

Figure 2 Taro at the edge of rice terraces, Mayoyao, Luzon.

Figure 3 Suggested centers of origin for the lexical roots (#traw, *biRaq, *mV) V V of the most common names for 'taro' (Colocasia esculenta) in the Indo-Pacific region. Table 1 Online lexical resources for Asia-Pacifi c languages. Table 2 Language phyla in the Indo-Pacifi c Region. Table 3 Common Indo-Pacifi c roots for 'taro'. Table 4 Refl exes of #trawʔ 'taro' in SE Asian languages. Table 5 'Taro' in Formosan languages. Table 6 Oceanic names for 'taro'. Table 7 The *biRaq root for 'aroid' in SE Asian language phyla. Table 8 Refl exes of the root #poŋ in SE Asian language phyla. Table 9 Miscellaneous terms for 'taro' in SE Asian language phyla. Table 10 Taro in Austronesian languages of Island SE Asia. Table 11 Terms for 'taro' and 'paddy' in some branches of Austroasiatic. Table 12 Dravidian names for taro.

Shengzheng Huang

Figure 1 Image of a rich agricultural landscape from a Later-Han (AD25-220) tomb.

Part II EASTERN PACIFIC Robert Bollt

Figure 1 Location of the Austral Islands in eastern Polynesia.

Figure 2 Rurutu Island, with nine main districts identifi ed. Figure 3 Tubuai Island, with three villages identifi ed. Figure 4 Rapa Island, with main bays identifi ed.

Jean-Michel Chazine

Figure 1 Schematic Sketch of cultivation pit on a low island.

Figure 2 View of a large area of cultivation pits on Tatakoto, Tuamotu. 

Timothy Earle

Figure 1 Extensive taro pondfi elds at Waimea, Kauai Island, Hawaii'i, with dry hills above.

Mark D. McCoy and Michael W. Graves

Figure 1 Zones of agricultural production, Northeastern Hawaiʻi Island.

Figure 2 Ages of geologic substrates in Eastern Gulches study area.

Figure 3 Known irrigated fi eld complexes in Halawa Gulch. Figure 4 Irrigated Terrace Complex (HLW-3A to -3I), Upper West Halawa Gulch.

Figure 5 Barrage-Styled Pondfi elds (HLW-13), Upper East Halawa Gulch.

Figure 6 Examples of Barrage-Styled Pondfi elds (HLW-13) and associated features, Upper East Halawa Gulch. Figure 7 Irrigated Terrace Complex (HLW-11A to 11O), Lower West Halawa Gulch. Figure 8 Irrigated Terrace Complex (HLW-31A to -31H), Lower Halawa Gulch. Figure 9 East Bank Irrigated Terrace Complex HLW-29A to -29J, Lower Halawa Gulch. Figure 10 West Bank Irrigated Terrace Complex HLW-29K to -29M, Lower Halawa Gulch. Figure 11 Average size of fi eld plots (defi ned by bunds) in relation to the total area of each fi eld recorded (defi ned as a single irrigation unit), in a large valley (Anahulu) and a small valley (Halawa). Table 1 Grade of slope for Eastern Gulches. Figure 6 Example of an excavated terrace wall with foundation stones exposed. Figure 7 Possible construction sequence for the Keiu lo'i complex. Figure 8 Possible construction sequence for the Ku'ele lo'i complex. Figure 9 Possible construction sequence for the Kukuinui Mauka lo'i complex.

Table 1 Radiocarbon laboratory results, Arizona AMS laboratory and Beta Analytic. Table 2 Other temporal indicators.

xiii Trevor King

Figure 1 Graph showing changes in cattle population in Nadroga-Navosa during the 20th century. Table 1 Reported reasons for vuci (wet dalo garden) decline and cessation in Fiji. Table 2 Proximate versus distal causes of decline and cessation.

Part III WESTERN PACIFIC Christophe Sand

Figure 1 Location of New Caledonia within Island Melanesia.

Figure 2 Example of extensive taro terracing on the hills of Col des Roussettes (Central Grande Terre). Figure 3 The dense horticultural layout of banks and ditches on the west coastal fl at of Yandé Island (off Northern Grande Terre). Figure 4 Aerial view of the Tiwaka river plain, highlighting the succession of ditches dug for water circulation and the different areas of habitation. Figure 5 Map of the Kadèn site (ETO045) in the central part of Grande Terre (Bopope), combining housing, long dryland cultivation mounds and wet taro terraces watered by a source. Figure 6 Example of high stone-faced walls for taro terracing in the upper part of the Werap valley (Hienghène). Figure 7 Partial view of the extent of terracing around the upper part of Col des Roussettes (Bourail). Figure 8 Map of part of the pondfi eld wet taro system of Mont Koghi in Dumbea,

showing the general layout of terraces that can still be identifi ed today, after over 100 years of abandonment. Figure 9 Example of the link between peridotite mountains and extensive taro terracing in Bourail. Table 1 Radiocarbon dates ( 14 C) for taro terrace layers in New Caledonia.

Sophie Caillon

Figure 1 The taro water-garden named Rotluō, cultivated by the inhabitants of Vētuboso, Vanua Lava. Figure 2 West coast of Vanua Lava island, Vanuatu, with main villages and main rivers. Figure 3 Eli Field Malau from Vētuboso village is repairing a water channel. Figure 4 Freda Malau from Vētuboso village is weeding her pondfi eld or qēl while the ground is dry. l Table 1 Time sequence for growing taro in qēl. Table 2 Change in the area of taro water-gardens between 1986 and 2002. Table 3 Quantitative data describing taro water-garden production in Vētuboso.

xiv Annie Walter and Fabienne Tzerikiantz

Figure 1 Locations on the island of Santo, Vanuatu. Figure 2 A woman from Elia cleaning taro near a taro pondfi eld that has been rehabilitated by the present generation. Figure 3 The pondfi elds are supported by earthen walls on which food plants and fruit tree seedlings are also grown. Figure 4 Taro in a pondfi eld at Sevu. Figure 5 A view of Elia village on the coast below Sevu.

Tim Bayliss-Smith and Edvard Hviding

Figure 1 The western Solomon Islands, showing islands and localities mentioned in the text. Figure 2 Remains of a large-scale ruta system of old Kusaghe, located at Kapoara in the valley of river Mase, north New Georgia. Figure 3 Remains of a large-scale ruta system of old Kusaghe, located at Lilosana along the Sengga river, a tributary of the Mase, north New Georgia. Figure 4 Remains of a small-scale ruta system of old Ulusaghe, located at Vao on Gatokae island. Figure 5 Languages of the New Georgia group, western Solomon Islands.

R. Michael Bourke

Figure 1 Distribution of the most important food crops in Papua New Guinea. Figure 2 Estimated contribution to food energy of staple food crops at six different periods, 1660 to 2000 AD. Table 1 Rural population growing staple food crops in 2000. Table 2 Estimated production of 18 staple food crops in Papua New Guinea in 2000.

Part IV SOUTHEAST ASIA Nuno Vasco Oliveira

Figure 1 Location of BCUM in the Bauccau area.

Figure 2 Entrance to BCUM rockshelter, Baucau. Figure 3 A view from inside BCUM rockshelter. Figure 4 Plan of BCUM showing location of the main excavation areas (2004 and 2005). Figure 5 2x2 metre grid and detail of the 2005 excavations at BCUM. Figure 6 Adding water to sediment samples during fl otation. Figure 7 Pouring sediment samples through fi ne chiffon during fl otation. Figure 8 Wet-sieving heavy fraction samples. Figure 9 Drying light fraction samples (the fl ot). Figure 12 Modern specimen of Dioscorea alata (100x, radial/longitudinal). Figure 13 Modern specimen of Dioscorea alata (100x, radial/longitudinal section). Figure 14 Modern specimen of Dioscorea esculenta (100x, transversal section). Figure 15 Modem specimen of Colocasia esculenta (l00x, radial/longitudinal section). Figure 16 Modern specimen of Colocasia esculenta (150x, transversal section). Figure 17 Prob. Dioscorea sp. from BCUM-sample 1(45x). Figure 18 Prob. Dioscorea sp. from BCUM-sample 1 (100x). Figure 19 Prob. Dioscorea sp. from BCUM-sample 2 (150x). Figure 20 Prob. Dioscorea sp. from BCUM-sample 2 (300x). Figure 21 Prob. Colocasia esculenta from Telupunu (120x). Figure 22 Prob. Colocasia esculenta from Telupunu (150x). of the Bocos terrace system. Table 1 Dates previously obtained from the vicinity of Banaue Table 2 Radiocarbon dates obtained from Burnay district Table 3 TL dates from Kiyyangan village and Bintacan Cave Table 4 Agricultural districts and sites tested during the 2007 fi eld season Table 5 Radiocarbon determinations from the 2007 fi eld season Table 6 Probability of post-Spanish construction of Bocos rice terrace walls Table 7 Peralta's (1982) estimations of I'wak household production of taro and sweet potato Table 8 Calculations for cultivating wet and dry taro and amount of time needed to feed a household member Vanuatu,[192][193][203][204]William Halse Rivers,[7][8][9][10][11][220][221][222]241 Rosendahl,Paul, [223][224][229][230][231][233][234][235]236 linguistic evidence,[236][237][238][242][243][244][244][245][246][247]236 population dynamics,[224][225][228][229][246][247][231][232]235,[238][239][240][241][242][243][244][222][223][224][225][226]231,233,237 warfare,225,228,235,[242][243][244]B.T.,[226][227][228]Felix,6 spread. See dispersal Spriggs, Matthew, 1, 341 staple food crops, 343. See also food supply; specifi c crop Austral Islands,55,[58][59][60]74 Fiji,155,159 Papua New Guinea,[255][256][257][258][259][260]308,[334][335][222][223][224][225][226]231,233,[273][274][275][276]209,211, ,[194][195][9][10]202,[210][211][212]215 sociopolitical structure,[202][203][204][205]209,211,216 sustainable agriculture,[199][200]216 taro abandonment in,7,189,201,212,[215][216][189][190][191][204][205][209][210][211][212][213][214][215][216][189][190][191][192][193][194][195][196][197][198][199][200][201][202][203][204][205] #biRaq, 28-29 common roots, 24 #ma, 27-28 #po # ŋ, 29-30 #trawʔ/# ʔ ʔ tales, 24-27 regional Burma,27,30 China,27,[31][32][45][46][47][48]30,[34][35]30 Papua New Guinea,[27][28][25][26][27]30,[35][36][308][309][315][316][317][318][319][320][321][322][323][324][236][237][238][30][31][32][33][26][27][28][29]274 Vanuatu,209 Vietnam,30 Vietnam,30 Viti Levu (Fiji) ,315,318,325,329,333,335 Vanuatu,200,202,209,210,216 Y yams Austral Islands,55,58 Fiji,155 New Caledonia,176,184,189 Papua New Guinea,[255][256][257][258][259]297,[308][309][310]334 before rice,297,343 Solomon Islands,220,222,[225][226]231,233,[237][238][239][273][274][275][276][192][193]209,211,216 vernacular names for,[29][30]Doug,12,170,[221][222][224][225] Yu Jing (The Book of Taro), 45-51

Stephen B. Acabado

  . H. R. Rivers' map of the distribution of taro and associated irrigation works (from Rivers 1926).

Figure 3 Figure 4

 34 Figure 4 Variation in pit shapes, and location of taro pits patches on Takapoto atoll, Tuamotu.

Figure 10 Figure 11

 1011 Figure11Collecting modern plant specimens from around BCUM. Figure12Modern specimen of Dioscorea alata (100x, radial/longitudinal). Figure13Modern specimen of Dioscorea alata (100x, radial/longitudinal section). Figure14Modern specimen of Dioscorea esculenta (100x, transversal section). Figure15Modem specimen of Colocasia esculenta (l00x, radial/longitudinal section). Figure16Modern specimen of Colocasia esculenta (150x, transversal section). Figure17Prob. Dioscorea sp. from BCUM-sample 1(45x). Figure18Prob. Dioscorea sp. from BCUM-sample 1 (100x). Figure19Prob. Dioscorea sp. from BCUM-sample 2 (150x). Figure20Prob. Dioscorea sp. from BCUM-sample 2 (300x). Figure21Prob. Colocasia esculenta from Telupunu (120x). Figure22Prob. Colocasia esculenta from Telupunu (150x).

Figure 1

 1 Left: Map of the Philippines with the province of Ifugao shaded. Right: taro (Colocasia esculenta) on a terrace, vic. Banaue, Ifugao Figure 2 Maher's excavation profi le for Ifl (1973).

Figure 3

 3 Map showing present-day terraces and sites excavated at Bocos village, Banaue, in 2007 Figure 4 Typical basal profi le (vertical section) of an excavated terrace wall Figure 5 Probability densities of terrace wall construction

Figure 1

 1 Upper: fresh corms with leaves, from cultivation, Banaue town market, Ifugao. Lower: Dried entire leaves (blades and petioles) hanging upside down, in street market, Manila city. Figure2Survey areas in the Philippine archipelago.

Figure 3

 3 Area surveyed in the vicinity of Mt Banahaw, in Luzon.

Figure 4 Figure 6

 46 Figure6Wild taro on stream bank at edge of a coconut plantation, near Kidapawan, Mt Apo, Mindanao. Figure7Wild taro growing in mud next to a seepage spring, above the Malbour River, Mt Apo, Mindanao. Figure8Two popular dishes in which taro leaves are cooked with coconut milk and other ingredients. Upper: pinangat. Lower: laing. Figure9Insects associated with wild taro in Luzon and Mindanao. Table1Wild and semi-wild (planted without cultivation) taro with edible leaves, collected in vicinity of Mt Banahaw, Luzon Island, Philippines.

  

  

  

  

  

  

  

  

  

  

Table 2 Estimate
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of yield, population supported, and labour required for Halawa Gulch fi elds.

Windy K. McElroy

Figure 1 Map of the Hawaiian Islands with inset of Moloka'i Island. Figure•2 Example of Hawaiian irrigated agricultural complex, or lo'i system.

Figure 3 Wailau Valley, showing the 19 lo'i complexes and their names.

Figure 4 Calibrated radiocarbon dates for Wailau Valley.

Figure 5 Radiocarbon age determination for Wailau agricultural systems.

Table 1

 1 Wild and semi-wild (planted without cultivation) taro with edible leaves, collected in vicinity of Mt Banahaw, Luzon Island, Philippines.
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