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ABSTRACT

Temiar tribal people are famous for using foresbueces as their food amedicinal supply. During the 2014 monsoon floodeattd
villagers evacuated to nearby hills to escapeltmelfand rising river water. Hence, Temiar comniasitvho used to prace the utilization
of indigenous plants and tubers were forced tockefor alternative food sources during the flood. Heibé® the objective of this paper
determine the types of indigenous plants and tubsesl as food sources by the affected villagermpBag of plants consued by the
villagers were conducted at setled villagers. Voucher specimens were createdsand for identification. Fourteen types of plantsi
tuber were identified as alternative food sourcgshe Temiar communities used during the naturshster. Plant specienclude paddy
(Oryza glaberrima), tuber Manihot esculenta), shrubs $olanum torvum, Clidemia hirta), palm @renga obtusifolia), herbaceousEfechtites
valerianifolia, Eryngium foetidum, Pentaphragma begoniifolium), macrofungusAuricularia sp.) bamboo shooDendrocalamus asper),
wild fruits (Castanopsis megacarpa, Molineria capitulata and Rubussumatranus) and water extracted from stem Caesalpiniasappan.
Wild local plants were readily available and cdmited nutrients and energy to the villagers.Thatifieation of 14 type of food plants
and tuber will provide alternative food sourcestf@ Temiar ethnic groups particularly during la¢kood availability ad accessibility.

KEYWORDS : food security; natural disaster; nutrition; OrangjiAwild plant

INTRODUCTION

The monsoon flood hit the East Coast of MalaysiBétember 2014 and January 2015 and was one
worst for the past three decades. Over 250,000lpemre evacuated and there were 21 deaths. A mimiof
14 orang asli regroupment schemes were ad by the 2014 floodwaters. Accessibility to baséeds (food
medicine and relief centres) were affected asltedivaters damaged roads and bridges near thisiged (The
Star, 2015) [1] (Figure 1). The Temiar communitiere affected as food aid ve slow to reach their village
This led to reduced food trade (particularly ficer salt, canned food and sugar) among the contiesu

Temiar tribal people are famous for using foresbrece as their food and medicine supply (Moham
and Sharif2012) [2]. In Kelantan, forest plants had been weihdigenous food by the locals but are no lo
practised by the younger generations. The eldéegiar communities, village head and medicine m
woman are knowledgeable about the type of edindigneous plants. During the flood, affected videx
evacuated to nearby hills to escape the flood @idigrriver water. Hence, Temiar communities wheduto
practise the utilization of indigenous plants amolers were forced to search for alterre food sources during
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the flood. During this period, the younger generatind men were no longer adapt in identifyindkedplants
and tubers. Via this flood disaster, the older gatiens of the Temiar tribes actively searcheddibernative
plants and tubers as food. The younger generatibtiee Temiar communities were re-introduced tovagous
types of edible, indigenous plants. Besides, ti@ill plant foods are sources of inexpensive bgh lgjuality
nutrition for the local community. These plantswgraild and are readily available in the field asyhdo not
require any cultivation (Odhaat al., 2007) [3].

Fig. 1:

Medicinal plants and vegetables that grow wildlg eeadily available and represent inexpensivecasuof
high-quality nutritional food for the indigenous mmunity. Vegetables are a rich source of vitamind a
contribute to antioxidant activity in the diet [@pupta and Bains 2006). Consumption of a varietiyaxditional
plants will contribute to a diversified diet neededmeet daily micronutrient requirements. Recémdiss [3, 5,
6, 7, 8] (Diaset al., 2014;Mutheeswarahal., 2011; Odhawt al., 2007; Toyang and Verpoorte, 2013; Wahg
al., 2014) had stressed on the nutritional valueraditional plants and leafy vegetables. Traditiolealfy
vegetables were found to contain vitamin A (99 4AQg retinol equivalent), ascorbic acid (2 — 198),m
riboflavin (0.1 — 0.6 mg) and folate (16 — 457 IQj)(Uusikuet al., 2010). Minerals such as iron ranged from 3
—16.2 mg/100g, zinc (0.7 — 1.0 mg/100g), magnes{@s5 — 141 mg/100g) and calcium (151 — 586 n@g) 0
[10] (Schonfeldt and Pretorius 2011).

Tuber roots are also good sources of energy wémca or cassave leaves provide protein, vitamins
minerals. Tapioca roots can provide up to 150 k8d, g protein and 3.7 g fiber /100g. Vitamins sash
Vitamin A (5.0 — 35.0 pg), thiamin (0.03-0.28 mghoflavin (0.03-0.06 mg), niacin (0.6-1.09) and@bic
acid (14.9-50 mg) can be found in roots [11, 1Xjdfleset al., 2005; Montagnaet al. 2009). Tapioca can be
found in the wild or grown as food reserve and neaicbe harvested if domestic food supplies aretifig [13]
(FAO 1990). Temiar households can opt to cultivata crops as one of the hunger mitigation strathgyng
flood season.

Nutritious plants and tubers can be utilised #arigtive food, especially during flood seasonslué to
inaccessible routes. However, in order to enstme Idcal communities are aware of the types ofledgitants
and tubers, the plants should be re-introduceteaadmmunity — particularly to the young (ages 1¥-years)
and middle-aged adults (age 36 — 55 years). Thesage groups are significant as they play a mlenisuring
household food security, contribute to livelihoagstainability of the village decision-making rolétence it is
the objective of this study to identify potentiddpts and tuber which can be utilised as alteredtiod sources
during periods of food insecurity or emergencyatitns.

Methodol ogy:
| dentification of sites affected by 2014 floodwaters:

Affected villages (Kg. Jedip, Pos Brook; Kg. TezknKuala Betis and Kg. Gob, Pos Gob) were seleased
the main sites of study (Figure 1). There are @ wit2388 Temiar family households in Gua Musarguding
some Medriqg tribes (60 households) in Pos Kuala hatdering Gua Musang and Kuala Krai [14] (JAKOA
2014). The villages were selected based on whdther villages were affected by the monsoon flood,
accessibility (sedentary areas) and recommendafions Jabatan Kemajuan Orang Asli (JAKOA). Pernoissi
to conduct sampling at the selected villages weétained from JAKOA and village heads.

Sampling of indigenous plants and tubers used as alter native food sources during the flood:

Field trips were conducted at the hill sites wherls collected the plant food they consumedrduthe
flood. All plant species cited for food purposesraveollected from the field. Names of local plaobd and
tubers, their utilized parts and preparation methedre recorded. The following table was used tonethe
plant information. In depth interviews with thelaije representatives (head of tribesmen) and nmedioien /
women were conducted.
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Fig. 2: Selected villages affected by the flood

Herborization:

Samples were dried, and identified taxonomicatigdd on literature. Each herbarium specimen should
include important parts such as leaves, stems,efisvand fruits whenever available. For small hexbas
plants, the whole plant should be collected [1gni®nya and Maroyi 2012). Unidentified plants wesst g0
Bioscience Institute, Universiti Putra Malaysia fdentification and verification.

RESULTS AND DISCUSSION

| dentification of indigenous plants and tubers as alternative food sources during flood:

A total of 14 plant samples were identified inthllee sites. Local Temiar and Malay names wererdec.
Parts used and preparation methods were documdraseld on the interviews with the village head of
tribesman. Table 1 shows the demographic charatsrief the respondent who participated in the épit
interview while Table 2 reveals the types of ptamilised as alternative food sources.

Some of the indigenous, edible wild plants wes® dbund elsewhere. For exampieyicularia auricula-
judae (jelly ear fungi) are consumed in the forests akaca, Mexico [16] (). In Malaysia, macrofungi swash
Auricularia sp., Clavulina sp., Schizophyllum commune, Termitomyces microcarpus and Termitomyces sp. are
considered edible by 5 sub-tribes: namely Semanubsn, Che Wong, Bateq and Jakun. Based onetak
[17], S commune was the most widely consumed fungus but mostdriiseferClavulina sp.

During the flood, the affected villagers were atsieaccess wild fruits growing in the forests. Thets of
S. torvum are edible and commonly found in local Malay arthiTcuisines. It is considered an important
medicinal plant in tropical and subtropical couggr[18]. On the other hand, there has been vélgy léport on
the consumption o€. megacarpa. A study conducted by Yasudhal. [19] revealed that this prickly fruit is
consumed by frugivorous mammals of Malaysia (eegf imonkey, squirrels). MeanwhilBubus sorbifolius
from the Rosaceae family are usually eaten raw by the Hmongs [20] &fien [21] tribes of Thailand. In fact
the leaves and stems Bf sorbifolius are used to treat severe cough and tuberculosin@time Mien ethnic
group. In the Philippines, the Kalanguya tribe ubesextracts oM. capitulata as shampoo and body care [22]
while the species was used for medicinal purpas®alaysia [23].

Leaves ofE. valerianifolia also known as gipun in Sarawak, Malaysia are usedlants for food.
[24].Alternative drinking water can be extractednrC. sappan, a type of heartwood which is used in Kerala,
India as herbal drinking water to quench thirstjfgiblood and to improve complexion [25]. A detion of
Sappan heartwood is commonly used to treat aghj@26] and as a traditional drink or jamu mateiial
Indonesia [27]. Bamboo shoots such @s asper were found to contain high nutritive content suah
carbohydrate (2.90 g/100 g), protein (25.80 g/1afg weight), vitamins C and E (3.20 and 0.91 mg/hiy
fresh weight) [28]. In factD. asper is reported as one of Thailand’'s favourite edéfeots [29]. Other wild
plants consumed during the flood incl@iielemia hirta, a type of invasive perennial shrub. The fruits of
Clidemiahirtaare edible and are also consumed in certain paiadagascar [30]. Based on Stygeal. [30]
studies, the existence of wild fruits representggortant supplement to the daily diet. Peoplaligiconsume
the fruits while traveling through the forest anek aollected during shortage of food period. Saglax
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(Pentaphragmabegoniifolium)consumed in Kuala Betishas been reported as aarateodd perennial herb that
grows in the lowland rainforests of Malaysia [3Lhere are limited published reports on this herb.

Table 1: Demographics of village representatives and TdiinBanedicine men / women).

Demographics N=6
Gender
Male 5
Female 1
Role in village
Head of tribesman 3
Assistant to head of tribesman 1
Medicine man 1
Medicine woman 1
Others (please state): 0
Villages inundated with water 0
Yes 2
No 0
Connecting roads / bridges affected by floodwaters?
Yes 4
No 0
Experience difficulty in receiving food aid duritige flood?
Yes 6
No 0
Searched for alternative food sources in the juhblés during the flood
Yes 6
No 0
Total types of wild, indigenous plants consumedrdythe flood
Below 3 types 4
4-6 types
7-9 types 2
More than 9 types
Did you consume other types of food (besides viiidigenous plants)?
Yes 6
No 0
Types of other food consumed
Rice 6
Canned food 6
Crackers 6
Tea, coffee, milk or beverages 6
Others (please state): Bread, candies, cooked dishes (at relief centreg)
Did you hunt for animals such as squirrels, biwd#d boars or monkeys during the flood?
Yes 0
No 6

Meanwhile, stems / shoots Afengaobtusifoliaare used as traditional food of the Adi tribe idinduring
droughts and for preparing their local beverag@$. [8lternative food such as cassaih €sculenta) andupland
rice(O. glaberrima) are essential sources of carbohydrate and providech needed energy for the villagers
during the flood period. The starchy roots of caasa a well-known major diet in Africa, Asia asbuth
America [33]. Even though upland rice variety proelsi lower yield, it features good characteristiosshsas
fragrance, size, shape and colour. Additionallyanglrice is able to survive on hilly areas withlditaccess to
water [34].Eryngium foetidum is a pungently smeliropical herb and is used as food, flavouringragnd
ethnomedicine [35].

The Temiar communities (i.e. Temiar villages ats FRrooke) are heavily dependent on rice and are
consuming more processed food compared to thegstmris. Additionally, villages situated near to tie main
road (Jalan Cameron Highlands-Gua Musang) commam\yable to purchase food items. However, durieg th
flood which wiped out some of the villages connagtibridges and roads, the Temiar communities were
affected as food aid were slow to reach their géla During the flood, the villagers from Kg. Jedtms Brook
and Kg. Teranek, Kuala Betis sought for shelter saféty in the nearby hills. Food aid were slowdach the
villages as access to the villagers were inundayefioodwaters. Meanwhile, there were shortagerotessed
food in Kg. Gob, Pos Gob during the flood. Kg. Gelsituated in the interior of Kelantan jungle benidg with
Perak state. Roads were too treacherous (norrgalveather will take 5 hours of travelling in a fowheel
drive) and connecting bridges and roads were datindigeng the flood as well.

The villagers resorted to harvesting wild, indiges plants for consumption. In total 14 types aind and
tubers were utilised heavily during the flood amddpe the villagers were evacuated to relief cantfféne head
of tribesmen and Tok Batins assisted in identifytimg edible plants (i.e. monggoi, betek, kelag)etu(ubi) and
source of clean drinking water (i.e. water from esyv However, the villagers did not hunt for wildiraals
during the flood. Based on the in-depth intervi¢lvg respondents stated that there were very feltisgs of
wild animals and they prefer to conserve their gnavhilst waiting for evacuation. Additionally, nmosf the
villagers left their blowpipes when seeking higgssund.

During the peak season of the flood (end of De@n2014), the villagers depended on the edibled wil
plants and tubers to survive. Most of the plantbets and rice provided energy and micronutriemtste the
villagers. Hence by utilising their local knowleddke villagers were able to identify wild, edilgiants during
the flood situation. These indigenous knowledget #nx@ communicated verbally through generations are
important. In fact, the villagers ensure their sumbility during the flood by correctly identifyingdible food
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sources for themselves. Indigenous knowledge sscthese should be documented to prevent the loss of
valuable information.

Table 2: Indigenous plants as alternative food sourcesigdtbod season.

. Preparation " Latitude and
Local Name | Species Name | Parts Used Method Photo ‘ Altitude | Longitude
Pos Brook
Whole fruiting
?.?; ﬁ;‘r))k body (note only
Kularte!inda the brown fungi Harvested and 04° 39'01.7" N
’ Auriculariasp. were identified 866 m
(Malay); . eaten raw. [ "
Ear fungus as alternative 101°29'43.8" E
(English) food source by
the locals)
Monggoi
(Temiar);
Terung pipit Fruits are . ,
D(Mg!ay_); Solanumtorvum Fruits harvestet_l, sliced 729 m 04 39.658N
evil's fig, and boiled / 101°29. 274
turkey berry, cooked. .
wild eggplant
(English)
Geraloh Slice open cupule 04°39'01.7°N
(Temiar); . . to rgveal ’
Berangan’ Castanopsi smegacarpa Fruits brownish nut. 922 m 101°29'43.8'E
(Malay) Nuts can be ’
boiled / roasted.
KeberMoi
(Temiar); Mature fruits are 04°39'01.7"N
Berries Rubussumatranus Fruits harvested and 895 m
(English) eaten raw. 101°29'45.3"E
Fruits are o
. . 04°39'.688"N
Karyiel; palak Molineriacapitulata Fruits harvesteq, sliced 702 m
(Temiar) and boiled / 101°29' 274"
cooked :
Young leaves are 04°38.920'N
Peng Hong . R harvested and
(Temiar) Erechtitesvalerianifolia Leaf cooked / boiled. 828 m 101°29.881E
Branch / stem is
chopped and
Cerwes allow water to
(Temiar); drip into
Sappanwood Caesal piniasappan Stem container. The 04°39.532'N
(English) water extract can
be used as 101°29.573'E
alternative 749m
drinking water.
Shoots are
cleaned, sliced
Rﬁl;nrg:ﬁ?( Dendrocalamusasper Shoots into small pieces 04°39.497'N
and boiled/stir- 761 m
fried. 101°29.572'E
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Cengkarak(Te .
miar); Eé"f:da;d 04°38.664'N
Koster's curse, Clidemiahirta Berries P 891 m
clidemia, soap consumed 101°30".029°E
bush (English) directly. ’
Kuala Betis
Sayurkelap(Te
miar); - Leaves are 04°53'58.6"N
Salangsuar Pentaphroa"gu m oniif Leaves trimmed, washed 231
(Malay) and cooked. 101°46'45.9'E
Stem is sliced to
reveal inner
whitish, soft 04°53'58.6"N
Te-ok (Temiar) Arengaobtusifolia Shoots shoot. Shoot 231
should be cooked 101°46'45.9'E
before
consumption.
Pos Gob
. ) Cassava skin is
Ub'kéy“_ Marihotesculenta peeled, washed 05°44'45.6"N
(Temiar; Cassava roots d d/ 490 opq, .
Malay) an ! r?a;*te 101°51'52.2"E
oiled.
Padihuma /
bukit (Temiar) Paddy is pound
Padibukit Oryzaglaberrima . to remove husk, 05°44'45.6"N
(Malay); Grains washed and 485 101°51'52.2'E
Upland rice boiled.
(English)
Mong(Temiar)
Pokokpijat Leaves are
(Malay); . ) o1y -
Mexican Eryngiumfoetidum Leaves harvested, 502 05°16'07.6"N
coriander mashed and stir- 101°39'10.9'E
spirit weed fried.
(English)
Conclusion:

The recent flood had forced the local Temiar comities to search for alternative food sources. taltof
14 types of plants and tuber were utilised by thlagers who took shelter in the jungle/hills.Wignidance
from the head of tribesman, medicine man/woman elderly communities, the villagers had correctly
identified edible wild plants for consumption. Wilacal plants were readily available and contridutetrients
and energy to the villagers. This benefit the ymingeneration of Temiar communities in identifyiwwidd,
edible plants that can be utilised by the villaged contribute to the food and nutritional secuatythe local
Temiar community. Nutritional properties of themigcould reveal potential usefulness of thesetplan
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