Leaflet No.28/2017

The Republic of the Union of Myanmar
Ministry of Natural Resources and Environmental Conservation

Forest Department

| FOREST|
\/

y/

Traditional Knowledge of Wild Edible Plants in Southern Shan
State, Myanmar

Thant Shin, Assistant Director
Aung Zaw Moe, Research Assistant
Fujikawa Kazumi, Japan
Uchiyama Hiroshi, Japan

December, 2017



Contents
C C
@O006:IPOYD:
Abstract
1. Background
2. Study Area
3. Method

4. DNA extraction

5. DNA sequencing for specific chloroplast region

6. Identification by comparing nucleotide
Specimens

7. Results and Discussion

8. Conclusion

9. Acknowledgement
10.  References

11.  Appendices

sequence

and Voucher

il

10



@$m$§é| ﬂé:@égﬁcm&‘é&(ﬁ moe%cczcay)

Q [y < [y S (75 < o} [ <
00022035: OC I VC QYD EGVOIV N30 eswsn:speu?a?mquccgm@c:ooooe:
oo%,ﬂézl emée@;)fézl Fijikawa Kazumi Uchiyama Hiroshi

< <
®2026:PMYP:

Gq’ooséaoe[ésac? - @$eo$ééoaé 80%{:0}4%{:(@@(5033@?%56@0:035 ooo%e?sao']
3305@5@: Qﬂé@%go 03:03(73%@:1)0 é@pe&o‘%é:@éméq@é&wéu @$m$§ésﬁ
sao&%lzogcrgqp:e%&p 00G0D20§Q:0 saeq:m@:eaooégcrscﬁ C\%saf)cs@w@cf ©2500;
%éeooo oaooooogzoém:oésaoéqp:sw: oa<b@oooo>oq§: Gmocrgo]?@c?:@cf: 200200
sgoésaqg::sg[ég)eao:§cf: oo%ooo%:né oaoof::sgeﬂcﬁ mésgoo&ﬂo: eﬁ%&eé @36] oaéu

o?cmm§§é:m5: - 20Es¢ Gsooe(j:qooo?o?ooqp:a%&p ooooé:sgqlcﬁsgmcﬁ Sleczat
6§0058326(5326§60HPS00PS e Q) gaogccz Joo9 9§06 00N 9§0632A0
©6)C:6000050330l00p51 00E:38|05TBLABYP: G0:&C0R WM 0J|AS (o) Bi3w0:
3Comy)|:6800gad(ac:6¢  coqigp(pdoncnmoel o:eolt:olocgles mmolqpiel $08o
letczat cgé:aoé:emoo%oiogeaoo&@&(ﬁ Gaooéacrge‘gcﬂooéu 0006 aeﬁ:oéssogcc::
320C50§060IC: 09 08a0: eamndungesnnd: &3S qé:sgoéqp:ob? 089 oSen
m:o%:%éeay) eooo%é:saoéqp: @5@@38: eogﬁm(ﬂoaéu Molecular Analysis
emégcrgq$sacgcr3 08$::38§: géooo:oaé saoésagcﬁzagogsgc%équzsao: Basic Local
Alignment Search Tool (BLAST) 3a0: :arao?:@[@: DNA barcode qp:sg[goé §[§o§
oqooéu sgoéqll 005§[§0 [:5 390: o§ c}o")[g)o?(f)ﬁ 3305§?§0qp:§é: 093059:35 00630z
[§5:| mq]03§.cfoqé %éco?ej; sgocem ooocm@qlcrgqp:?cf: c%cﬁac%éoéeeo:mo sgooé[g)l
qo5qop3cloopSi
qco§q|o:- 0§:966a00m0EG|:qC: GG éf” 3POC éi” :805 00 §j:30: ©2:09:8C6000
20020098:0Co0: oéqp 33@03 90’30043 ¢ cﬂoa I Araceael Leguminosae §c°°:
Moraceae em qc: qP:¢» sgooocge ef 16000 3 03 [5903[9: e‘{ll:qézmoge?o%ogé e‘ill:o%ors 9
[aq? ol occﬂoogu sgocem onoosgqpoB (G éijll 5§) ¢ 338(6396‘?@5 m:o;?:%é@:
2Yq:d05qr: R qre3) 9o @Brofenoyigtean q:dodqp: [soeloC:e0pq
cloopSi

$Q: - m:o@:%éeooo eme‘ﬁé:oéqp:ooé esoaé@éaaoao?«sﬁ oo:oorgeg?eq: 330305
3266030000 @esin@e cloegoloopdi eapandeornesnncyd @adul @molqp:iad
00500050005 iePOLINOgP:a:  coEolqpiqp:  copfaoloopdi  BaocqP0pd
6300Q:qPe2:03:q§30305  §|:§:8en)(0:[8C:30:  03:(gCeo0nal  @menimengp:olg
Gooogh cfiqiifiag wocoocdmogeorfieps: scpfiackopdy omiop§Senno
com§c:olgpen eq:ologp:a3 @éoioaoqsaogc Qféoggﬁo cop_ocooeosﬁ G@OOCQ_OO
[5S:(s¢ esood(gpbopopapel giqpovpogongpr Gf Bg:088icomigCag  cpgiaico:
[§8:c0p5: [BconupS(asaloopS

O



Traditional Knowledge of Wild Edible Plants in Southern Shan State, Myanmar
Thant Shin'?, Aung Zaw Moe™ Fujikawa Kazumi®, , Uchiyama Hiroshi'

Nihon University, Colleague of Bioresource Science, 1866 Kameino, Fujisawa, Kanagawa,
252-080 Japan
’Dryzone Greening Department, Ministry of Natural Resource and Environmental
Conservation.
® Forest Research Institute, Forest Department
* Kochi Prefectural Makino Botanical Garden, 4200-6, Godaisan, Kochi, 781-8125 Japan

Abstracts
Background: Myanmar is one of the hot spots of biodiversity and rapidly developing country.
Floral research of Myanmar is urgent issues, and inventory of wild edible plants (WEPS)
provides us new information on natural plant resources.

Method: Ethnobotanical data were collected in three villages with different historical
background from 2015 to 2017. Total of 17 key informants were interviewed and specimens
were collected in the fields with participation of villagers. 875 plant samples were collected in
the first trip. Among them, 153 plants were used as WEPs. The leaf fragments preserved for
molecular analysis were identified with chloroplast DNA region (rbcl) as DNA barcode using
Basic Local Alignment Search Tool (BLAST). The species identification is confirmed by
comparing with already identified voucher specimens in herbarium and descriptions in Flora of
China and Flora of Thailand

Results: Total of 83 species from 44 families of angiosperms was documented as wild edible
plants. Araceae, leguminosae and Moraceae are dominant families with 5 WEPs species in
each family. Most of the species are used as wild vegetables (47 species) followed by the fruits
(31 species).

Conclusion: WEPs play important role in the livelihood of local communities. Traditional
knowledge on the wild edible plants is noticeable in the study area. WEPs could help to
increase genetic diversity of local food consumption and addressing the demand of food
scarcity. Increasing awareness on the importance of WEPs will encourage the conservation of
traditional knowledge of indigenous population.

Keywords: Wild Edible Plants, DNA barcode, Basic local Alignment Search Tool, Myanmar



Traditional Knowledge of Wild Edible Plants in Southern Shan State, Myanmar

Background

Wild edible plants (WEPs) are defined as plant species collected in the wild to be
consumed as food or drink (Reyes-garcia et. al 2015). Wild edible plants have been part of the
main diet since time immemorial and it is argued that past societies made more use of the wild
plants (Leonti et.al 2006 and Luczaj et.al 2013). Due to their remarkable nutrient values as
well as being excellent source of minerals, fiber, vitamins and fatty acids that add flavour and
colour to the diet, WEPs play a key role in complementing staple food (Ahmad and Pieroni,
2016). WEPs are especially important during the time of conflict and famine when normal
food supply was disrupted (Balemie and Kebebew, 2006 and Ong and Jeong, 2016). The study
of WEPs is important not only for identifying potential sources of alternative but also for
selecting promising type for domestication Das. G et.al 2017). In recent centuries, humans
have focused on relatively few plant species for food. 80% of total dietary energy intake,
globally, is obtained from twelve domesticated species (Grivetti et.al 2000). Some of the WEPs
are crop wild relatives and could provide useful genes for crop improvement which may have
potential for global food security (Zhou et.al 2013). WEPs have potential for development of
new crop through domestication (Ali-Shtayeh et.al 2008).

The modernization of rural societies was characterized by a shift from subsistence farming
to a market oriented economy and considerable improvement in healthcare resulted in a major
change of attitude in the local population (Abbet et.al 2014). Serious impact to decreasing use
of traditional food has been the loss of cultural identity and cultural pride (Turner, 2008).
However, the cultural association of plant and people is rarely studied, recorded or poorly
understood and appreciated (Jain, 2000). It would be tragic if in the rush to become 'modern’,
humans lost the ability to identify and use wild species available to them (Grivetti et.al 2000).

Myanmar is one of the hotspots of biodiversity and rapidly developing country (Myer et.al
2000). Floral research of Myanmar is urgent issues. Inventory of useful plants will provide us
new information on natural plant resources. 135 ethnic groups are officially recognized in
Myanmar (Ministry of Immigration and Population, 2014). Because groups of indigenous
people regard natural resources as essential to their culture and well-being (FAO 2010), they
should be given particular attention in any kind of conservation programs. However the
reliance of rural people on ecosystems is rarely examined and thus typically overlooked in
national politics and economics, resulting in inappropriate strategies that do not take into
account the role of the environment Uzuki and No, 2013). Native populations can play an
important role for the environment, maintaining or even increasing its biodiversity (Hanazaki
and Tamashiro, 2000). In Myanmar, quite a few researches have been carried out on
ethnobotany mostly emphasizing on medicinal and financial value (Uzuki and No, 2013:
Thaung Naing Oo et.al 2011).



Study Area

The Shan plateau to the east rises abruptly from the central basin of Myanmar, often in a
single step of 600 m. occupying eastern half of the country, the Shan plateau is deeply
dissected with average elevation of about 900 m (Reyes-garcia et. al 2015). Northward, the
plateau merges into northern mountains, and southward it continues into the Dawna Range and
to the Peninsular Tenasserim Mountains. The Shan plateau, because of its elevation, receives
between 1900 mm and 2000 mm of precipitation annually with average daily temperature of 22
°C (Reyes-garcia et. al 2015). The present study was based on ethnobotanical analysis of WEPSs
in western part of Shan plateau. We conducted field researches in three villages with different
historical background, namely Edin, Myin Ka, and Pin-sein-pin. The ethnic groups residing in
the study area are Danu, Taung-yoe, Shan, Bamar, Pao, Kayan and Kayin. Majority in Myin
Ka and Pin-sein-pin Village are Danu and Taung-yoe. Major ethnic group in Edin village is
Kayan. According to the folklore of the villagers, old Myin Ka village was established in
Bagan Era (9™ -13™ century) one mile away from current place. In late 19 centuries, the old
villages was destroyed because of ethnic conflicts in area and moved to the current place. Pin-
sien-pin village was established in early 19" century. Edin village was established in 1990. The
villagers of Edin village migrated from Kaya State because of civil war in their former area.
So, Myin Ka village is older than other two villages in study area (Annex 1).

This study focused on the local communities of southern Shan State to document their
traditional knowledge and practices on WEPs. The specific aims of this study are to document
traditional knowledge of WEPs in study area and to compile a checklist of plants used by local
communities as WEPs. In the present study, DNA barcoding technique was used to facilitate
species identification. DNA barcoding is an aid to taxonomic identification using a short,
standard DNA region that is universally present in the target lineages and has sufficient
sequence variation to identify species and assign unidentified individuals to their correct
species Kress and Erickson, 2007 and Hebert et.al 2003). The chloroplast rbcL gene was
selected because it is useful for surveying the flora of a region where flora is poorly known
(Hiroshi et.al 2010). We have documented 83 species from 44 families of angiosperm as wild
edible plants. The indigenous societies, who were living in an area for a long time, could have
much more traditional knowledge of WEPs.

Table 1. Basic data and information about Studied Villages

Particulars Pin-sein-pin Myin Ka Edin
Establishment Early 19" Century Late 19" Century 1990
Above Sea Level (m) 1736 1422 353
Forest Type Eveeergreen Forest Evergreen Forest Deciduous Forest,

Semi-evergreen Forest

Linear distance
to nearest town

5 miles to Pindaya

6 miles to Kalaw

25 miles to Tatkon

Population/household

535/127

563/140

410/68

Ethnic Group Majority: Danu, Majority: Taung-yoe, Danu, Majority: Kayan,
Minority: Bamar, Pao Minority: Bamar, shan Minority Kayin, Bamar
Religion Buddhism Buddhism Christian and Buddhism

Home Garden Product

Tea leaves, Allium, Pea,
Cabbage, Potato

Ginger, cabbage,
Cauliflower,

Eggplant, Tomato, Chili,
Chayote, Carrot, Orange,

Mango, Banana, Jack fruit




Avocado, pear
Main Subsistence Tea leaf Plantation, Orange Plantation, Cabbage, Turmeric , Banana Plantation
Vegetables Cauliflowers
Live Stock Cow, Chicken Buffalo, Cow, Chicken, Pig Pig, Chicken
Drinking Water Rain Water Natural Spring Natural Spring
Electricity No Electric Supply Supply from National Grid Small hydropower
generator on the stream

Methods

We made interviews with a number of villagers about traditional use of WEPs, such as
wild vegetable, edible fruits and nuts, spices and condiments, vegetable oil and fat. First, we
organized group meetings with villagers and explained the objectives of our research. Consent
was taken before carrying out ethnobotanical survey. The ethical guidelines of the international
society of ethnobiology were strictly obeyed (Leonti et.al 2006). Total of 19 key informants
were selected for interviews and fieldwork. Ages of informants ranged from 30 to 57 years
with only one female informant. Although there are numerous dimensions to make assessment
of knowledge about plant uses, the following two indices are significant to these purposes
((luczaj et.al 2006). The average number of species recognized as useful by a sample of
informants is an effective mean to measure overall community knowledge. The total number of
informants that recognized each species as useful is another effective measure because it
measured amount of share knowledge among informants and it assigns relative important of
each species.

We made field visits to the study area in June-July 2015, February-March 2016 and
November-January 2016. We collected the plant samples in the fields with the participation of
the villagers and collected totally 875 specimens in the first trip. Voucher specimens were
deposited in the herbaria of Makino Botanical Garden, Japan, and Forest Research Institute,
Myanmar.

DNA extraction

DNA was extracted from dried leaf sample with 2 x CTAB Method [4]. Approximately 20
mg of dried leaf samples are pulverized by using TissueLyser from QUAGEN. 650ul 2 x
CTAB and 50ul 20% DTT were mixed and added into the tube of DNA sample. The mixture
was incubated at 65°C in water bulb for 30 min and stirred thoroughly for every 5 min. After
adding 650l of Chloroform (CIA 24:1), the mixture is placed into shaker at rate of 30 min ™
for 30 min. And then, the mixture was centrifuged for 10 min at 3000 rpm. 500 pl of
supernatant was transfer to 1.5ml microcentrifuge tube and mixed with 1000 ul of Ethanol
99.9%. The tube was then stored at -20°C for 20 min. The mixture is centrifuged again at
12000 rpm for 15 min. The upper aqueous layer is completely discarded and DNA is deposited
at the bottom of centrifuge tube. 100 pl of TE buffer is added to the visible sample and 50 pl of
TE buffer is added to invisible sample.

DNA sequencing for specific chloroplast region

Amplification of rbcl region was performed by Polymerase Chain Reaction (PCR)
(Balemie and Kebebew, 2006) using the following program: 95°C for 5 min, 30 cycles of 95°C
for 30 sec, 55°C, 72°C for 1 min, final extension 72°C for 5 min and hold at 4°C. PCR is
performed with a volume of 20 ul which contain 10 pl of Go Taq, 2 ul rbcl forward primer, 2




ul rbcl backward primer, 5 pl of H,O, 1 ul of genomic DNA. Success of PCR amplification is
checked by electrophoresis with 1% agarose gel using 3 pl of PCR product.

The excess Go Taq and primers, the PCR products were purified with Wizard®SV Gel and
PCR Clean-up System according to manufacturer instruction (Promega, USA). Equal volume
of Membrane Binding Solution was added the PCR product and then transfer to minicolumn
inserted into the collection tube. After the incubation at room temperature for 1 min, the
assembly was centrifuged at 16000 g, for 1 min. The liquid flowed through into the collection
tube was discarded and the minicolumn was reinserted. 700 pl of Membrane Wash Solution
was added again and the assembly was centrifuged at 16000 g for 1 min. The liquid flowed
through into collection was discarded and minicolumn was reinserted. The last step was
repeated with 500 pl of Membrane Wash Solution. After discarding the liquid flowed through
into the collection tube, the assembly was centrifuged again for 1 min. Minicolumn was then
transfer to 1.5 ml microcentrifuge tube. After adding 50 pl of Nuclease-Free Water to
minicolumn, it was allowed to incubate at room temperature for 1 min. The assembly was then
centrifuged 16000 g for 1 min. PCR was then quantified with Nano Drop (HD 1000, V 38.1)
by using 2 pl purified PCR product.

Cycle sequencing was performed by using BigDye® Terminator Cycle Sequencing Kit
(Applied Biosystem) as follow: 96°C for 1 min, 30 cycles of 96°C 10 sec, 50 °C for 5 sec, 60
°C for 4 min and final hold at 16 °C. Cycle sequencing was performed with 10.5 pl which
contained ABI Dye Terminator Ready-Re action Sequencing Premix 1 pl, 1.5 pl of 5x
sequencing buffer, 5.4 ul of H,O, 1 pl of 20 ng purified PCR product.

To remove the excess dye terminators, PCR products were transferred to new 1.5 ml tube.
2.5 pl of 125 ml EDTA and 30 pl of 100% EtOH were added. The mixture was centrifuged at 4
°C, 15000 rpm for 15 min. The supernatant was carefully removed with pipette. 80 pl of 70%
EtOH was added and centrifuged again at 4 °C, 15000 rpm for 10 min. The supernatant was
removed carefully with pipette. 15 pl of Hi-Di"™ and loaded into Applied Biosystem Hitachi
(Model 3130 x1) Gene Analyzer according to the manufacturer instruction.

Identification by comparing nucleotide sequence and Voucher Specimens

Sequence Scanner Software 2 (Applied Biosystem) was used for editing sequence. The Basic
Local Alignment Search (Blast) program was used as a tool for searching for the similar DNA
sequence from the data base of National Center for Biotechnological Information (NCBI) for
sequence similarities (ong and Jeong, 2016). Among the compared sequences, the species with
most similar sequences were used for the species identification. Identification of specimens
was confirmed by comparing with specimens from the herbarium of Makino Botanical Garden,
online Herbarium catalog of Kew Royal Botanic Garden and also with the descriptions in the
Flora of China and Flora of Thailand. The species names are assigned in accordance with Plant
List (Das et.al 2016).



Results and Discussion

Total of 153 samples were collected from plants that the villagers used as WEPs. We have
successfully sequenced 122 WEP samples and identified 115 samples to the species level. 24
samples, which had no DNA sequences, were identified based on the morphological
characters. Altogether, 139 (91%) of WEPs samples had been identified. Ethnobotanical data
such as vernacular names, places of collection, folk food uses, parts used and mode of
consumption are listed in Table 2.

Table 2. WEPs Species were collected from study area

Number of
Number of collected
Item um. er of coflecte Idendified %
Specimen .
specimens
Sequenced specimen | 122 115 94%
Specimens with no | 31 24 T7%
DNA sequence
Total 153 139 91%

Diversity of Wild Edible Plants

We have recorded 83 species from 44 families of angiosperm as wild edible plants.
Araceae, leguminosae and Moraceae are the dominant families with largest number of WEPS
species (5 species). Zingiberaceae, Compositae, Myrtaceae and Rutaceae are second dominant
families with 4 WEPs species from each family, whereas 26 families contain only one WEP
species in each Figure 1 and Annex 1 (Table 1).

B Araceae(6.02%%) Type of Food No. F)f
8 Leguminosne(6.029%) Species
& Moraceae(6.02%)
H Compositae(4.82%) N
8 Mytaceae(4 8200) Wild Vegetables 47
& Rutaceae(4.82%)
M Zingiberaceae(3.61%) . N
= Amaranthaceae(3.61%6) Edible Fruits and Nuts 31
& Phy llanthaceae(3.61%)
M Rubiaceae(3.61%) . .
a5 i seaR(a 6196) Spices and condiments 4
u Solanaceae(3.61%)
M Cucurbitaceae(2.41%) .
mis ezl Vegetable oil and fat 1
wBignoniaceae(2.41%)
M Elacocarpaceae(2.41% -
i Snack for children 1
W Theaceae(2.41%)
Fig.3 Family distribution of wild edible plants M Others (31.33%) 83

Figure 1. 83 species from 44 families of angiosperms used as WEPs



Different parts of plants are used for wild food for various purposes. Fruits, seeds and
leaves are most consumed as food. Villagers collected WEPs mostly for their own
consumption. Some species such as Lasia spinosa and Cheilocostus speciosus were also
collected for selling at local market.

Villagers also used WEPs other than food such as construction (12 species) and medical
plants (14 species). The ripe fruits of Syzygium pycnanthum were edible and its trunk was also
used for construction timber. Rotheca serrata and Phyllanthus emblica are most common
species for medicinal uses.

Wild Edible Plant used in each village

In total, 26, 48 and 27 species are documented as WEPs in Edin, Myin Ka and Pin-sein-
pin Villages, respectively. We observed differences in use of WEPs between the communities
of 3 villages. Myin Ka village used comparatively large number of WEPs than other two
villages. Villagers from Myin Ka village reported more WEPSs species by single informant
(average of 11 species) than Edin and Pin-sien-pin village (average of 5 specicies each).

Although Danu people are major ethnic groups in both of Myin Ka and Pin-sein-pin
Villages, only 7 common species of WEPs are used in both of the villages. Historical
backgrounds and land use system may contribute such kind of difference. Myin Ka village has
120 hectares common land for watershed conservation, whilst most of land areas around Pin-
sein-pin village are privately own. In case of Myin Ka village, all villagers are accessible to
common land for collection of WEPs. So, Land use and Land ownership system could have
effects on the variation of uses of WEPs. These two villages also have different historical
backgrounds. Myin Ka Villages established earlier than Pin-sein-pin village. The indigenous
society, who were living in an area for a long time could have much more traditional
knowledge of WEPs.

Edin, Myin ka,

Edin, Pin-sein-pin, Pin-sein-pin, 1
2 \

Figure 2. WEPs Used in Each Village



We also observed difference in number of informants that report each species as WEPSs.
Myin Ka Village reported more WEPs species which were reorganized by 2 or more
informants than other two villages. The average number of informants per species for Edin,
Myin Ka and Pin-sei-pin villages are 1.04, 1.50, 1.41 respectively. This result indicates more
share knowledge within community of Myinka Village. In case of Edin Village, majority of
WEPs species are reported from single informant. So, share knowledge becomes deteriorated
within migrated community.

Edin village still have practicing shifting cultivation for banana plantation. Shifting
cultivation may have detrimental effects on the environment and uses of WEPs. The
surrounding flora of Edin village is also different to other two villages and it may also
contribute to the variation on the uses of WEPs.

Variation of knowledge was also observed among different groups of age classes in the
study area. The ages of 31-40 year report more species of WEPS per informant. It indicated that
people from the age class of 31-40 may be taking more responsibilities in collection and
processing of WEPs

Only two species, Ficus semicordata Buch.-Ham. ex Sm. And Phyllanthus emblica L.,
were used in all three villages. The villagers also planted Phyllanthus emblica L., in their home
garden for their own consumption.

Wild Vegetables

This group was the largest group of WEPs with 47 species from 25 families. Araceae was
largest family with 5 species as wild vegetable. Compositae and leguminosae contributed 4
species from each as wild vegetables. Amaranthaceae and Phyllanthaceae contributed 3 species
as wild vegetables. According to the inverviews with villagers, the most common species used
as wild vegetables were Docynia indica, Rotheca serrata, Phyllanthus emblica.

Fruits extracts of Docynia indica can reduce body weight and blood lipid concentration
such as cholesterol [8]. Pharmacological studies had provided scientific evidence for the
traditional usages of Rotheca serrata in asthma, inflammatory and infectious disorders ((Patel
et.al 2014). Phyllanthus emblica was used as an ingredient of several medicines of indigenous
Ayuverdic system. It was also used as medicinal plant in Indonesia, Thailand, Malaysia. Lasia
spinosa and Cheilocostus speciosus were important seasonal foods for the cash income of the
local people. The villagers seasonally collected and from the wild and sold in the local market.
The rhizome of Lasia spinosa is a valuable functional food from the viewpoint of its
antioxidant and dietary fiber content (Shefana and Ekanayake, 2009). Rhizome, Stem and leaf
of Cheilocostus speciosus is used as vegetable and also as traditional medicine in India
(Phangchopi and Teron, 2015).



H Araceae(10.64%)

® Compositae(8.51%)

i Leguminosae(8.51%)
® Amaranthaceae(6.38%)
i Phyllanthaceae(6.38%)
i Cucurbitaceae(4.26%)
H Zingiberaceae(4.26%)
M Apiaceae(4.26%)

i Bignoniaceae(4.26%)
@ Moraceae(4.26%)

H Rubiaceae(4.26%)

i Rutaceae(4.26%)

i Theaceae(4.26%)

i Others(25.53%)

Figure 3. Wild vegetables
Edible Fruits and Nuts

This group is second largest group of WEPSs with 31 species from 23 families. Myrtaceae
was the largest family contributing 4 plant species for fruits. Moraceae and Sapindaceae were
second largest families with 3 species from each as fruit plants. The most common fruit plants
are Docynia indica, Ficus semicordata, Ficus auriculata, Myrica esculenta and Archidendron
jiringa. The small scale plantation of Docynia indica was observed not only for fruits but also
for the fuel wood.

The leaves of Ficus auriculata are used as folder and trees are planted as host for lac-
insects in India. Ripe fruits of Myrica esculenta were consumed by locals. Its bark is major
source of tannin in China and India. Boiled seed of Archidendron jiringa was a traditional food
in the area and it was also a source of income for the villagers. Although the boiled seed is
consumed widely in tropic, it was also found to have some toxicological effects on heart,
kidney, liver and pancreas. Removal of djenkolic acid through traditional methods could
probably reduce the toxicity and be beneficial for the management of diabetes (Shukri et.al
2011).

i Myrtaceae(12.5%)
® Moraceae(9.68%)
i Sapindaceae(9.68

%)
M Solanaceae(6.45%)

i Others(61.29%)

Figure 4. 31 species from 23 families used for fruits and nuts



Spices and condiments

Four plants species from 3 families were used as spices and condiments in traditional
curry. The rhizome of Curcuma cf. amada was sliced, dried and made into powder. That
powder was used in various traditional dishes. Freshly pounded rhizome was also used as
spice. An array of phytochemicals of Curcuma cf. amada like phenolics, terpenoids, and other
bioactive constituents were recognized for various biological activities such as antimicrobial,
antioxidant, anticancer, anti-inflammatory, antidepressant, antitubercular and platelet
aggregation inhibitory activities (Policegoudra et.al 2011).

Leaves of Cinnamomum tamala, Laurus cf. nobilis and Zanthoxylum armatum were also
used in traditional curry for flavour. Zanthoxylum armatum was also used as spice in Yunnan,
nearest Province of China to Myanmar (Geng et.al 2016).

Vegetable Oil and fat

The seed of Elaeocarpus floribundus Blume is used to extract vegetable oil. This plant was
only wild species for the extraction of vegetable oil in the study area. It was used locally and
was not produced for commercial scale. Extract of leaves of Elaeocarpus floribundus Blume
showed significant activities against CEM-SS cancer cells (Zhou et.al 2013).

Snack for Children

Oxalis latifolia was eaten by the children as snack in Myin Ka Village. The whole plant
was edible. The plant was growing naturally in home compounds. It is a unique perennial weed
and its origin is from Central and South America (Holm et.al 1997). The other two villages did
not report any species as children snack.

Conclusion

The rich diversity and traditional knowledge useful wild plants as a source of as a source
of vegetable and fruits have been documented in this study. This study indicates that WEPs
play important role in the livelihood of local communities. Historical background, Land use
systems, surrounding flora could have effects on the variation on the traditional uses of WEPSs.
The indigenous society maintained more traditional knowledge on the wild edible plants. In
addition to the food value, supplementary qualities of WEPs, such as medicinal uses and uses
in construction, make them more important in the livelihood of local people. WEPS care not
only important for subsistence of local communities, but also for the income generation for
them. WEPs could help to increase genetic diversity of local food consumption and addressing
the demand of food scarcity. Further investigation should be carried out on the nutrition value
of WEPs species. Increasing awareness on the importance of WEPs will encourage the
conservation of traditional knowledge of indigenous population.
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Table 1. 83 species from 44 families of angiosperms used as WEPS

Annex 1.

Sr.

Vernacular

. . Growth Parts used and Mode
Taxon Family Location . Uses .
N habbit of consumption
o name
Amorphophallus purpurascens Kurz ex ) o Stem and bulb as
1 Araceae Wa-u Pin-sein-pin Herb Food
Hook f. vegetables
) ) Stem and bulb as
2 | Amorphophallus (ct) muelleri Blume Araceae Wa-u Edin Herb Food
vegetables
) ) Food, Stem and bulb as
3 | Arisaema erubescens (Wall.) Schott Araceae Wa-u-pho Myin Ka Herb o
Medicine vegetables
Petiole fermented;
. Petiole as vegetable;
) ) Myin Ka, .
4 | Colocasia esculenta (L.) Schott Araceae Pai pi L Herb Food Petiole prepared soup
in-sein-pin
P with Kin-pun- chin,
Sue-pote and Zayit
Tender shoot cooked
o ) . i as soup,; Cooked with
5 | Lasia spinosa (L.) Thwaites Araceae Za-yit Edin Herb Food

fish; boiled shoot as
salad with fish paste




Shoot fried with

Cheilocostus speciosus (J.Koenig) Edin, Myin )
6 Costaceae Pha-lan-taung-hwa Herb Food vegetable oil and
C.D.Specht Ka ) )
other ingredients
7 | Smilax gagnepainii T.Koyama Smilacaceae Sue-yit Pin-sein-pin Climber Food Shoot as vegetable
8 | Alpinia nigra(Gaertn.) Burtt Zingiberaceae Gon-min Myin Ka Herb Food Pit as vegetable
food Buds as vegetable;
ood,
9 | Curcuma aromatica Salisb. Zingiberaceae Mar-lar-pu Myin Ka Herb o rhizome for medicinal
Medicine
use
Rhizome for knee
ache, Pounded fresh
Food rhizome as spice in
ood,
10 | Curcuma(ct) amadaRoxb Zingiberaceae Ba-thae-kaw Myin Ka Herb Medici traditional curry.
edicine
Rhizome sliced and
dry and made powder,
used as spice in curry
Alternanthera philoxeroides (Mart.) ) o
11 Griseb Amaranthaceae She-ka-na-phot Pin-sein-pin Herb Food shoot for salad
riseb.
o ) . Tender leaves as
12 | Amaranthus viridisL. Amaranthaceae Hin-nu-nwe Myin Ka Herb Food
vegetable
. . . Shoots and tender
13 | Bassia scoparia(L.) A.J.Scott Amaranthaceae Ta-byat-se Myin Ka Herb Food

leaves as vegetable




Fresh fruits pounded

as salad with other

) ) ) ) Construction, ) ) )
14 | Mangifera sylvatica Roxb. Anacardiaceae Taw-tha-yat Edin Tree ) ingredients, Sliced
Food, Flooring )
fresh fruits for sour
taste
15 | Annona cherimola Mill. Annonaceae Aw-le Myin Ka Tree Food fruits edible
. . . . Food,
16 | Centella asiatica (L.) Urb. Apiaceae Myin-kwar Myin Ka herb o Tender leaves as salad
Medicine
Tender leaves as
17 | Oenanthe (cf) javanica (Blume) DC. Apiaceae Za-lae Myin Ka Herb Food salad; cooked as
traditional curry
) . Tender leaves for
18 | Telosma cordata (Burm. f.) Merr. Apocynaceae Gwe-tauk Myin Ka Climber Food
soup
. . Flooring,
Eleutherococcus(cf) nodiflorus (Dunn) ) Tha-yat-kin, Ka-la- ) o
19 Araliaceae Pin-sein-pin Tree Food, Shoot as vegetable
S.Y.Hu kin
Fuelwood,
) Boiled flower as salad
o ) ) ) Construction, S )
20 | Markhamia stipulata (Wall.) Seem. Bignoniaceae Ma-lwa Edin Tree Food with fish paste; Fried
00
as vegetable
Flowers and fruits as
L . . Edin, Myin Food, ble: Frui
21 | Oroxylum indicum (L.) Kurz Bignoniaceae Kyaung-shar Tree o vegetable; Fruits as
Ka Medicine

salad; farmented fruit;

boiled and pounded




fruits as salad with

other ingredients

) ) ) Construction, ]
22 | Protium serratum (Wall. ex Colebr.) Engl. | Burseraceae Kadi Edin Tree Food Fruits eaten fresh
00
] ) ) ) Food, Tender leaves
23 | Celastrus paniculatus Willd. Celastraceae Taung-bort-lu-lin Myin Ka Small Tree o
Medicine prepared for soup
24 | Terminalia bellirica (Gaertn.) Roxb. Combretaceae Thit-seint Edin Tree Food Seeds eaten fresh
25 | Bidens biternata(Lour.) Merr. & Sherff Compositae Hlan-kwa Pin-sein-pin Herb Food Shoot as vegetable
o Shoot as vegetable.
Crassocephalum rubens (Juss. ex Jacq.) ) ) Edin, Pin-
26 Compositae Nu-su, Taw-bi-zat o Herb Food Tender leaves for
S.Moore sein-pin
salad
) B ] ) ] food, Shoots and tender
27 | Dichrocephala benthamii C.B.Clarke Compositae Sein-zar-myat-lone | Myin Ka Herb o
Medicine leaves for soup
Food Shoots fried with
ood,
28 | Laggera alataNanth. Compositae La-thar-ba-pyin Myin Ka Herb . eggs, good for swollen
Medicine
body
29 | Marah macrocarpa (Greene) Greene Cucurbitaceae Kin-mon-tee Myin Ka Climber Food Fruits as vegetable
) . ) . . Food, Fruits and leaves as
30 | Momordica subangulataBlume Cucurbitaceae Taw-hin-khar Myin Ka Climber . .
Medicine vegetable, Appetizer




31 | Diospyros kakiL.f. Ebenaceae Tae Myin Ka Tree food Ripe fruits edible
32 | Elaeagnus griffithii Servettaz, Elaeagnaceae Mat-lwat, Myat-lu Pin-sein-pin Tree Food Ripe fruits edible
Elaeocarpus ) ) ) ) )
33 . . ) ) ) Elaeocarpaceae Sein-se-ba-lu Myin Ka Tree Food Ripe fruits edible
stipularis var. siamensis(Craib) Coode.
. ) ) Food, Seeds used to extract
34 | Elaeocarpus floribundus Blume Elaeocarpaceae Sein-sar-blue-pan Myin Ka Tree i i
Fuelwood edible oil
Lithocarpus lindleyanus (Wall. ex A. DC.) ) ) ) Construction, ]
35 Fagaceae Thit-al-sein Myin Ka Tree Roasted seed edible
A.Camus Food
root for body swollen,
) ) ) , Abnominal ache
) Yin-byar, Hin-byar, | Myin Ka, Food,
36 | Rotheca serrata (L.) Steane & Mabb. Lamiaceae ) ) o Shrub o Tender leaves and
Hin-khar Pin-sein-pin Medicine
flowers as vegetable
and Salad,
Cinnamomum tamala (Buch.-Ham.) ) ] o Food, Leaf for spice in
37 Lauraceae Thit-kya-poe Pin-sein-pin Tree o o
T.Nees & Eberm. Medicine traditional curry
38 | Laurus (cf) nobilisL. Lauraceae Lae-Iu Pin-sein-pin Tree Food leaves for spices
Fruits for shampoo;
Tender leaves
. . . . . . . , Food, .
39 | Acacia concinna (Willd.) DC. Leguminosae Kin-mon-chin Myin Ka Climber sh prepared soup with
ampoo

bean; Prepared salad;

Fried with fish paste




Tender leaves cooked

40 | Acacia pennatasubsp. kerrii 1.C.Nielsen Leguminosae Sue-pote-kyi Edin Shrub Food as soup: Cooked with
fish
41 | Archidendron jiringa (Jack) I.C. Nielsen Leguminosae Da-nyin Edin Tree food Boiled seeds
Tender leaves as
. ) Edin, Pin- vegetable; Tender
42 | Bauhinia purpureal.. Leguminosae Kha-lat/Swe-daw o Tree Food .
sein-pin leaves as soup with
potato
o ) . ) o Food, Leaves as salad. Seed
43 | Bauhinia variegatal. Leguminosae Kha-la Pin-sein-pin Tree )
Fuelwood edible
) ) Construction, ) )
44 | Duabanga grandifiora (DC.) Walp. Lythraceae Ga-zaw Edin Tree Food Fruits edible
00
45 | Osbeckia nepalensis Hook. f. Melastomataceae Shar-pyar-tee Pin-sein-pin Shrub Food Fruits edible
Ka-ohn, Kaung-oat- ]
. ' Myin Ka, . . .
46 | Ficus auriculata Lour. Moraceae tee, Tha-phan, Pha- ) o Tree Food Ripe fruits edible
Pin-sein-pin
owl
‘ . T Food, . L
47 | Ficus semicordata Buch.-Ham. ex Sm. Moraceae Ka-dut, Tha-phan Pin-sein-pin Tree Ripe fruits edible
Fuelwood
. . . Leaves and Shoots for
48 | Ficus (cf) lacorBuch.-Ham. Moraceae Nyaung-chin Myin Ka Tree Food
soup and salad
49 | Ficus racemosal. Moraceae Tha-phan Myin Ka Tree Food Ripe fruits edible




50 | Maclura fruticosa(Roxb.) Corner Moraceae Sue-sein Pin-sein-pin Shrub Food Shoot as vegetable
. . . Food, . o
51 | Myrica esculentaBuch.-Ham. ex D. Don Myricaceae Kata-pho Myin Ka Tree ripe fruits edible
Fuelwood
52 | Psidium guajaval.. Myrtaceae Mar-la-kar Edin Tree Food Fruits eaten fresh
Construction,
53 | Syzygium cumini (L.) Skeels Myrtaceae Tha-pyay Myin Ka Tree Food, ripe fruits edible
Furniture
) Construction,
Syzygium oblatum (Roxb.) Wall. ex ) ) ) )
54 Myrtaceae Tha-pyay Myin Ka Tree Food, Ripe fruits edible
A.M.Cowan & Cowan ]
Furniture
Construction,
Syzygium pycnanthum Merr. & L.M. ) Food, ) ) )
55 Myrtaceae Tha-pyay Myin Ka Tree Ripe fruits edible
Perry Fuelwood,
Furniture
56 | Anacolosa clarkiiPierre Oleaceae Tay-pin Myin Ka Tree Food fruits edible
o ) ) ) Children eat all parts
57 | Oxalis latifolia Kunth Oxalidaceae Mu-chin Myin Ka Herb Food
of plants
) ) ) ) ) Fruits and leaves as
58 | Antidesma acidum Retz. Phyllanthaceae Kim-ma-lin Edin Small Tree Food
vegetable
59 | Bischofia javanica Blume Phyllanthaceae Yae-pa-done Myin Ka Tree Food Shoots for salad,

young Leaves as




vegetable

Edin, Myin Food, Fruits pounded as
. Zepyu, Se-sar, Se- . .
60 | Phyllanthus emblica L. Phyllanthaceae h Ka, Pin-sein- | Tree Fuelwood, salad, Bark for gum
shar
pin Medicine disease,
. ) A kyaw-baung-tha- ) Food,
61 | Plantago majorL. Plantaginaceae Myin Ka Herb o Tender leaf for salad,
thaung Medicine
Leaves as salad and
o ) ) ) soup; Tender leaves
62 | Embelia ribes Burm.f. Primulaceae Kan-pa-lar Myin Ka Climber Food
and buds boiled and
eaten with fish sauce
63 | Ziziphus incurvaRoxb. Rhamnaceae Sue-kauk Pin-sein-pin Tree Food Fruits edible
Fruits eaten fresh.
o o Myin Ka, Food, Cooked as soup;
64 | Docynia indica (Wall.) Decne. Rosaceae Pin-sein ) o Tree ) o
Pin-sein-pin Fuelwood Pounded with Chili as
side dish
) ) ) o Roasted seed for
65 | Coffea arabical.. Rubiaceae Coffee Pin-sein-pin Tree Food
coffee
Wendlandia budleioides Wall. ex Wight & ) ) ) Construction,
66 Rubiaceae Thit-ne Myin Ka Tree Tender Leaf for salad
Arn. Food
s . . . Food,
67 | Wendlandia tinctoria(Roxb.) DC. Rubiaceae Thit-ni Myin Ka Tree Buds as vegetable

Fuelwood




68 | Casimiroa(cf) edulisLa Llave Rutaceae Tha-gyar-tee Myin Ka Tree Food Fruits edible
. . . Tender leaves as
69 | Clausena excavataBurm.f. Rutaceae Pyin-thaw-sein Myin Ka Small Tree Food
vegetable
o ) ) ) o Tender leaves for
70 | Murraya koenigii (L.) Spreng. Rutaceae Pyin-taw-thein Pin-sein-pin Small Tree Food lad
sala
Tender leaves
71 | Zanthoxylum armatumDC. Rutaceae Mike-cup Myin Ka Herb Food ingredient to beef
curry
) ) ) Food, Posts; Fruits eaten
72 | Casearia graveolens Dalzell Salicaceae Phan-khar Edin Tree )
Construction fresh
Choerospondias axillaris (Roxb.) ) ) ) ) )
73 Sapindaceae Del-cline Edin Tree Food Fruits edible
B.L.Burtt & A.W.Hill
74 | Dimocarpus fumatus (Blume) Leenh. Sapindaceae Taw-kyat-mauk Edin Tree Food Ripe fruits edible
75 | Spondias pinnata (L. f.) Kurz Sapindaceae Gwe Edin Tree Food Fruits eaten fresh
food,
76 | Schoepfia fragrans Wall. Schoepfiaceae Byauk-ole-kyi Pin-sein-pin Tree fuelwood, fruits edible
Medicine,
77 | Physalis angulatal.. Solanaceae Unknown Edin Herb Food Fruits eaten fresh
78 | Physalis pubescensL. Solanaceae Taw-kha-yan-chin Pin-sein-pin Climber Food Fruits eaten fresh
79 | Solanum torvum Sw. Solanaceae Kha-yan-ka-zot Herb Food Fruits vegetable

Edin, Myin




Ka

L Myin Ka, Tender leaves for

80 | Camellia taliensis (W.W.Sm.) Melch. Theaceae Taw-la-phat ) o Small Tree Food
Pin-sein-pin salad
. s . . . Construction,
81 | Schima wallichii Choisy Theaceae Thit-yar Myin Ka Tree Food Shoots as vegetable
00
82 | Dendrocnide basirotunda (C.Y.Wu) Chew | Urticaceae Tha-phan Edin Tree Food Ripe fruits edible
o . o Edin, Myin

83 | Leea indica (Burm. f.) Merr. Vitaceae Pait-chin Small Tree Food Shoot as vegetable

Ka




