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DIVERSITY, KNOWLEDGE AND USE OF LEAFY VEGETABLES
IN NORTHERN THAILAND —MAINTENANCE AND
TRANSMISSION OF ETHNOBOTANICAL KNOWLEDGE
DURING URBANISATION

Nerea Turreira-Garcia,Anna M. Vilkamaa', Anja Byg’ and Ida Theilade'

ABSTRACT

More than half of the world’s population is now living in urban areas, yet little is known on the
transmission of traditional plant knowledge during urbanisation. This study assesses the diversity
of leafy vegetables in urban markets and the current level of knowledge and use in Chiang Mai
Province, Thailand. The leafy vegetables collected from fresh food markets included 55 species,
six of them with a total of 13 cultivars, belonging to 32 families. Structured interviews were
made with 49 vegetable sellers. Semi-structured interviews were made with three Thai medicine
practitioners and 100 residents of Chiang Mai city. The residents participated in a knowledge
test using photographs of six species widely used in dishes and six species specific to traditional
homemade dishes. The diversity of leafy vegetables in urban areas of Chiang Mai Province has
remained the same in the past decade. Leaty vegetable knowledge and use was mainly maintained
and transmitted by middle-aged and older residents. Knowledge and use of leafy vegetables was
determined by age and level of education; gender, income and ownership of agricultural land were
unrelated. The availability and use of exotic leafy vegetables in markets and dishes was prominent
and the knowledge on exotic leafy vegetables was well-integrated in the local knowledge. Leafy
vegetables were considered as healthy, quick to prepare and a praised source of food and medicine.
However, differences in knowledge between younger and older generations could indicate some
knowledge loss about leafy vegetables.

Keywords: acculturation, edible plants, ethnobotany, food plants, knowledge loss, local
ethnobotanical knowledge (LEK), medicinal plants, traditional ecological knowledge (TEK)

INTRODUCTION

“Sweet taste brings disease, bitter taste brings health”
—Thai folklore

More than half of the global population is now living in urban areas (UNITED NATIONS,
2014), yet little is known about the transmission of traditional knowledge during urbanisa-
tion. Urbanisation is typically linked to other changes such as shifts towards more sedentary
lifestyle and processed foods (HawkEes, 2006) which are drivers for obesity, diabetes and
cardiovascular diseases (CHOPRA ET AL., 2002; Lim ET AL., 2009). In Asia traditional diets are
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changing to contain higher amounts of wheat, fat and meat. Dairy and temperate fruit and
vegetable consumption are growing (Kosurwar, 2002; PinGaL1, 2007). In Thailand, fast food
is replacing homemade meals (Kosurwar, 2002) and vitamin and mineral deficiencies have
been reported in spite of economic growth (Marsubpa-INOGUCHI ET AL., 2000; JOHNSON ET AL.,
2008). Consumption of leafy vegetables can be a cost-effective way to improve nutrition
among low income groups (BARMINAS ET AL., 1998) and lower the risk of many diet related
diseases (JOHNSON ET AL., 2008) as they contain high amounts of antioxidants, retinol, beta-
carotene and other micronutrients (SUNGPUAG ET AL., 1999; THALANG ET AL.,2001). In addition,
many studies have reported the medicinal properties of wild food plants (OGLE ET aL., 2003;
Cruz-GARCIA & PricE,2011; Marovi, 2011; TURREIRA-GARCIA ET AL.,2015). While urban fresh
food markets do provide a wide variety of leafy vegetables, there is a discrepancy between
the variety of vegetables available in markets compared to the diversity and amount included
in people’s daily diet (AwoBaJo ET AL.,2010), and it is assumed that knowledge loss may lead
to under utilisation of valuable species.

Several studies have documented the knowledge and use of wild and semi-wild leafy
vegetables with a focus on rural areas around the world (DoGaN Er AL., 2004; JANSEN VAN
RENSBURG ET AL., 2007; ACHIGAN-DAKO ET AL., 2011; KIDANE ET AL., 2014; POWELL ET AL., 2014,
AHMAD & PiEronI, 2016; AMmBROsIO & Puri, 2016). Less attention has been paid to leafy
vegetables found and used in urban areas with a few exceptions (e.g. Kimiywe 1 aL. [2007]
and AyopeLE [2005]).

This pattern is also found in Thailand where most ethnobotanical research has focused
on rural areas and has documented the knowledge, use and availability of wild foods and
medicinal plants (ANDERSON, 1993; WESTER, 1997; SOMNASANC ET AL., 2000; SETALAPHRUK &
Pricg, 2007; SritHI £T AL., 2009; CrUzZ-GARCIA & PRICE, 2011). For example, ANDERSON (1993)
recorded more than 1,000 plant species used by the hill tribes of northern Thailand. In one of
the few urban ethnobotanical studies available, JacQuar (1990) described 241 species from the
markets of Thailand including ornamentals, algae, mushrooms, palms and bamboos. The rich
diversity of plant species in fresh food markets reflects the bio-cultural diversity of Thailand.
The majority of the studies point to the loss of plant knowledge among younger generations.
Similar concerns have been reported from other parts of the world (SiGNORINI ET AL., 2009;
AKBAR ET AL.,2011; DWEBA & MEARNS, 2011; CHEN & Q1u, 2012). Loss of knowledge is often
linked to many of the same processes characterising urbanisation, such as changes in lifestyle
and dietary preferences. However, little is known about changes in knowledge and use of
plants amongst urban residents.

This study aims to help fill the knowledge gap regarding plant use and knowledge in
urban areas. The focus is on knowledge and use of leafy vegetables available at markets in
the city of Chiang Mai, northern Thailand. We 1) document the number of leafy vegetables
found in urban markets and their edible and medicinal uses; 2) identify socio-economic fac-
tors that determine knowledge and use of leafy vegetables; 3) investigate changes in how
use and knowledge is transmitted; and 4) explore people’s perception of leafy vegetables.
Perceptions include social status associated with consumption of leafy vegetables, barriers
to use and perceived health benefits and risks associated with their use.

We hypothesise that knowledge and use of leafy vegetables will be determined by wealth,
land ownership, gender, education, ethnicity and age. Both income and land ownership are
often used as indicators of wealth that have been related to people’s use, reliance and knowl-
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edge on environmental resources (e.g. REYES-GARciA ET aL., 2006). We expected that people
who owned land and had the opportunity to grow their own vegetables would know more.
Higher income and education is often related to less reliance on natural resources (OHMAGARI
& BERKES, 1997). In addition, ethnicity and cultural values have been shown to play a role
in urban areas (Kimiywe £t aL., 2007). Evidence on the effect of gender is mixed as women
are often expected to have better practical skills than men identifying edible plants linked to
gendered division of household labor, but this is not always the case (GHORBANI ET AL., 2012;
TURREIRA-GARCIA ET AL., 2015). Several studies have shown that higher age is usually related
to greater knowledge of natural resources (ZARGER & STEPP, 2004; REYES-GARCIA ET AL., 2006;
ARraUIO & LopEs, 2011), including edible plants (TURREIRA-GARCIA ET AL., 2015).

METHODS

Thailand has a population of 67 million of which 50% live in cities (WoRLD PopuLATION
REvVIEW,2017). The field study took place in Chiang Mai city (= Mueang Chiang Mai District)
and Mae Rim District which both are in Chiang Mai Province, northern Thailand. Chiang
Mai city, the largest city in northern Thailand, is influenced by hill-tribe peoples and is known
for the variety of leafy vegetables in fresh food markets. Both tropical and temperate leafy
vegetables are produced around Chiang Mai city.

Data collection took place from September to December 2012 and included collection
and identification of leafy vegetables in six fresh food markets (Fig. 1), interviews with veg-
etable stall keepers (n = 49), Thai traditional medicine practitioners (n = 3) and residents of
Chiang Mai city (n = 100). Leafy vegetables were defined as plants having edible leaves or
leaves used in the cooking process.

Interviews at Local Markets and Specimen Collections

Six fresh food markets were surveyed, five of them located within Chiang Mai city and
one in Mae Rim District 10 km outside Chiang Mai city. The biggest vegetable markets were
selected to provide a high variety of raw leafy vegetables and number of sellers. In the largest
market (Mueang Mai) almost all permanent stalls were visited. Vegetable stalls in other markets
were included if they sold vegetable species that were not collected before. The completeness
of the inventory was evaluated using a species accumulation curve. After the 47 stall, no
new species were found. In total, 49 vegetables stalls were examined.

Stall keepers were interviewed using a structured questionnaire, and leafy vegetables new
to the study were collected. The structured questionnaire included the local plant name(s),
origin, habitat, growth habit, plant parts used, preparation, medicinal qualities, other uses
and price.

Specimens of collected leafy vegetables were identified by J. F. Maxwell at the herbarium
of Department of Biology, Faculty of Science, Chiang Mai University (CMUB). Flora of
Thailand (Forest HERBARIUM, RoyaL FoReEST DEPARTMENT, 1984), CMUB herbarium list,
species in generic order (MAaXweLL, 2011) and the book Plants from the Markets of Thailand
(Jacquar, 1990) were used for identification and determination of origin as native or exotic.
The specimens were deposited at the University of Copenhagen (KU).
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Figure 1. Maps showing locations of rich (dotted gray ellipses), medium (lined gray ellipses), and
poor (plain gray ellipses) neighborhoods visited in Chiang Mai city (left map) and markets
surveyed (gh) within Chiang Mai Province, northern Thailand (A, Mae Rim; B, Siri Watana;
C, Mueang Mai; D, Suthep [Ton Phayom]; E, Warorot; F, Thipnet [Thipphanet]).

Key Informant Interviews

Food and health are intimately linked in traditional Thai cuisine. Thus, three Thai tra-
ditional medicine practitioners were interviewed to obtain in-depth knowledge about the
medicinal uses of the leafy vegetables. The medicinal uses were considered to explore the
additional benefits that the consumption of leafy vegetables can provide. The key informants
were shown photographs of leafy vegetables collected in the fresh food markets and were
asked to select the plants they knew; then their knowledge on medicinal uses of those plants
was recorded. Literature providing a categorization of the uses of leafy vegetables is lacking.
Hence an emic food classification was developed according to the answers received (Table 1).

The medicinal qualities were categorized using the disease classification in HEINRICH ET
AL. (1998) (Table 2). This classification is widely used in ethnobotanical studies and compared
well to the emic disease classifications by the three key-informants. Finally, the key informants
were asked whether they perceived a change in diet in Northern Thailand.
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Table 1. Emic food categories of plant uses in the study.

Category of use Specifications Acronym
Main dish Plants are eaten fresh, boiled, fried, curried, pickled or in salad ™M)
Seasoning/flavouring/ Plants are used to give flavour or colour to food S)
food colouring
Dessert/sweetener Plants are used to give flavour or sweetness to desserts and drinks D)
Juice/shake Plants are juiced or blended with water into drinks )
Tea Dry plants are boiled in water to make infusions (T)
Container/wrap Plants are used to wrap sweet or salty foods ©
Beauty-spa product Plants are used to make cosmetic or spa products B)
Pesticide/insecticide Plant are used to make pesticides or insecticides P)
Animal food or Plants are given to animals as fodder or as medicine (A)
veterinary medicine
Ornamental/decoration  Plants are used as pot plants or as decorative objects O)
Utensil Plants are made into toys or cooking equipment )

Table 2. Categories of the medicinal qualities (HEINRICH ET AL., 1998).

Medicinal quality category Acronym
Gastrointestinal (GAS)
Dermatological (DER)
Respiratory (RES)
Gynaecological/andrological (GYN)
Culture bound syndromes (CUL)
Pain/febrile diseases (PAI)
Fever (incl. malaria) (FEV)
Skeleton-muscular (SKE)
Ophthalmological (OPH)
Urological (URO)
Poisonous animal bites (POD
Cardiovascular (CAR)

Other (detoxification, cancer, diabetes, releases saliva or mucus, creates appetite, tonic) (OTH)

Household Interviews

A stratified random sampling was used to sample households in different neighborhoods
of Chiang Mai city according to wealth, i.e., rich, medium and poor (Fig. 1). The wealth of the
neighborhoods was determined by house types: cement houses with fences were considered
rich, modest cement houses as medium, and wooden houses were considered poor. A total of
three rich, three medium, and three poor neighborhoods were visited. Within each neighbor-
hood, every other household was visited along randomly selected streets. If nobody was at
home, the next house on the same side of the street was selected, and the person from the
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household who agreed to participate was interviewed. A total of 100 household interviews
were conducted with residents. The interview consisted of four parts. Firstly, demographic
data were collected. Secondly, a knowledge test was conducted using photographs of six
species commonly found in dishes available at Chiang Mai city’s food stalls and six species
specific to homemade traditional dishes (Table 3). The six species widely used in street food
were used as a proxy for general knowledge on leafy vegetables, while the six species specific
to homemade traditional dishes were used as a proxy for traditional knowledge. The species
were selected with the help of the translator, a local Thai who at the time was an M.Sc. student
in Botany at Chiang Mai University. Respondents were asked if they knew the name of the
plant, growth habit, plant part(s) used, preparation, medicinal qualities, last time of consump-
tion and taste. Thirdly, respondents were asked how they learned about the leafy vegetable,
and finally, about their perception of leafy vegetables, frequency of use, place purchased, and
changes in their consumption of leafy vegetables over the last ten years.

Table 3. Species used in the knowledge test. Species were classified as widely used in dishes sold at
the market or specific to homemade traditional dishes.

Scientific name Family Origin

Widely used in dishes sold at market

Acacia pennata subsp. insuavis (Lace) 1. C. Nielsen Fabaceae Native
Coriandrum sativum L. Apiaceae Exotic
Eleutherococcus trifoliatus (L..) Hu Araliaceae Exotic
Houttuynia cordata Thunb. Saururaceae Native
Mangifera indica L. Anacardiaceae Exotic
Tamarindus indica L. Caesalpiniaceae Exotic

Specific to homemade traditional dishes

Azadirachta indica A. Juss. Meliaceae Native

Diplazium esculentum (Retz.) Sw Athyriaceae Native

Marsilea crenata Presl Marsileaceae Native

Neptunia oleracea Lour. Fabaceae Native

Polyscias fruticosa (L.) Harms. Araliaceae Exotic

Spilanthes paniculata Wall. ex DC. Asteraceae Native
Data Analysis

The results of the knowledge test were analysed with the Kruskal-Wallis test as well as
with the Mann-Whitney U test using SPSS 21.0.0 to test if income, gender, land ownership,
education or age affected knowledge of leafy vegetables. As most (97%) of the respondents
belonged to the Thai ethnic groups, it was not possible to test the relation of ethnicity with
knowledge. The respondents were grouped according to age, income level, education, gen-
der, and whether their household owned agricultural land or not. Each individual obtained a
knowledge score based on the answers in the plant recognition test. One point was given for
each valid answer regarding the following five areas: recognition as edible, knowledge of use
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in dishes, knowledge of preparation, recognised as medicinal and knowledge on medicinal
use. Thus, each individual could obtain a maximum of 60 points (5 points per species, n = 12
species). The answers were validated with the information provided by vegetable sellers and
Thai traditional medicine practitioners, and the books by ANDERSON (1993), JacqQuart (1990)
and THIANGBURANATHAM (2005).

RESULTS
Market Supply

The leafy vegetables collected from fresh food markets included 55 species, six of them
with a total of 13 cultivars, belonging to 32 families (Table 4). The largest number of species
and cultivars belonged to Apiaceae (five species, each with three cultivars), and Brassicaceae
(three species, each with two cultivars). Cultivars were considered as separate taxa in the
calculations below.

Seven categories were used to classify the growth habits of the species; these were listed
by the vegetable sellers and later confirmed by J. F. Maxwell. The majority of the species
were terrestrial herbs (60%), followed by trees (13%), vines (9.5%), climbers (6%), aquatic
herbs (5%), shrubs (5%) and aquatic or terrestrial herbs (1.5%). A total of 41% of all species
grew in homegardens, 22% in fields, 13% in homegardens and fields, 8% in wetlands, 5%
in homegardens and forests, 5% in forests, 3% in homegardens and disturbed areas, and 3%
only in disturbed areas. According to the vegetable sellers, some species were difficult to get,
mostly due to seasonal availability or high prices.

The vegetable sellers identified the plant parts used for each species. These identifica-
tions were confirmed by the key informants, i.e., the Thai traditional medicine practitioners,
who added some additional useful plant parts. The leaves were used in all of the plants, as
this was the selection criteria. In 19% of the plants only the leaves were consumed. In the
rest, other parts of the plants were also consumed i.e., stems and young shoots (51%), fruits
(8%), flowers or inflorescences (5%), flowers and seeds (5%), seeds (4%), stems and roots (3),
bark or wood (3%) and pods (2%). Native leafy vegetables accounted for 45% of the species
while 55% were exotic species (determined by J. F. Maxwell) based on Flora of Thailand.

According to the vegetable sellers, 76% of the plants were available throughout the year
and 24% were available only during certain times of the year, either during the warm-rainy
season (May—October) and/or cool-dry season (November—February). A few respondents
mentioned that many seasonal vegetables had become available throughout the year thanks
to modern agriculture. An example of a native and only seasonally available plant was the
Acacia pennata subsp. insuavis. Some species, such as Anethum graveolens and Coriandrum
sativum might be available throughout the year but the price increases during the rainy season.
Species native to Europe were also available in the fresh food markets such as Apium graveo-
lens L. cultivar group Leaf Celery, Mentha xcordifolia and Brassica oleracea (Chinese Kale).

Multiple Uses of Leafy Vegetables

Most leafy vegetables had multiple uses. For example, a species may be used as season-
ing as well as medicine and as an ornamental. Based on the reports of the vegetable sellers,
the three key informants and the respondents of Chiang Mai city, the most common use of
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leafy vegetables was in main dishes (89%) followed by medicinal uses (75%); more than
half of those leafy vegetables were exotic (Fig. 2). There was no apparent pattern in the uses
of the medicinal species except that all the species in the Lamiaceae family were used for
gastrointestinal ailments. Among the most frequently used leafy vegetables, 51% of the re-
spondents mentioned Brassica juncea (broadleaf mustard), 40% Ipomoea aquatica and 33%
B. oleracea (Chinese Kale).

100 4

M Native Exotic
2 90 4
)
& 80+
54
o 70
v
=
= 60|
23
<
@ 50 4
E
§ 40
~
2. 30
1)
B 20
X
10
0 o = . -
> & . g 1 5 > > o) A% NS
SHC S S S S
Sy UG A I
@‘} ,\\}\ &5 Oé‘ <F ~ ) &e\ @Q
& L &
& L <
< "

Use categories

Figure 2. Percentages of native and exotic species and cultivars per use category.

Distribution of Knowledge of Leafy Vegetables

Of the100 respondents living in Chiang Mai city, 97 were Thai and three were Akha, Mon
and Thai Yai. Mean knowledge scores increased with age (Fig. 3). None of the respondents
reached the maximum possible score (60).

Results of pairwise comparisons show that knowledge scores were significantly different
between age groups 18-30 and 31-45 (p<0.001), and among 18-30 and 46-60 (p<0.001).
No significant difference was found between males (mean+SD: 34.69+14.67; n=39) and
females (36.80+13.50; n=61; p=0.445). Knowledge about leafy vegetables differed signifi-
cantly among education levels (p<0.001) and decreases with formal higher education (Fig. 4).
Pairwise comparisons showed that knowledge is significantly different between high school
and polytechnic or university students (p<0.001).

There was no significant difference in knowledge scores between different income levels
(»=0.520). Likewise, knowledge scores did not differ significantly between respondents whose
household owned agricultural land (mean+SD: 36.55+14.44; n=48) and those who did not
(37.24+13.56; n=52; p=0.636). Recognition of studied plants as vegetable and medicine by
the respondents is shown in Figure 5.
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There was little consensus on the medicinal uses except that Tamarindus indica was
often mentioned to be used for gastrointestinal ailments and Houttuynia cordata for cancer.

On average, more respondents recognized species used in dishes sold at markets as ed-
ible than they did for species specific to homemade traditional dishes (mean+SEM: 81+9
and 69+5 respectively; n=100) with medicinal properties (mean+SEM: 32+4 and 24+4
respectively; n=100).
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Figure 3. Means and standard deviations of knowledge scores for each age group.
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Figure 4. Means and standard deviations of knowledge scores for each education level.
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Figure 5. Number of respondents who recognised the species used in the knowledge test as being edible
(grey) and as medicinal (black). Species widely used in dishes sold at markets (M). Species
used in homemade, traditional dishes (H).

Consumption and Perceptions of Leafy Vegetables

Ninety percent of the respondents bought leafy vegetables in fresh food markets, while
8% shopped both in the fresh food market and supermarket. One respondent (1%) shopped
exclusively in supermarkets and one respondent (1%) collected leafy vegetables from her own
homegarden. The main determinants for purchase of leafy vegetables were freshness (65%),
appearance (26%), price (23%) and taste (22%). Furthermore, 5% mentioned farm cleanness
and safety and 4% bought organic leafy vegetables or produce with irregularities and bugs
indicating low pesticide content.

Compared to 10 years ago, 35% of the respondents reported to consume more leafy
vegetables, 32% less and 33% consumed the same as before (Fig. 6). People above 30 years
consumed more vegetables than 10 years ago reportedly due to health reasons.

The main constraint for consumption of leafy vegetables was seasonal availability
(51%). Other reasons were little time for cooking (13%), difficulties in preparation (11%),
taste (7%, price (7%) and pesticides (3%). In general, mid- and older generations perceived
leafy vegetables as healthy whereas younger people mentioned this less often. High vitamin
content and medicinal qualities were mentioned often. The majority of respondents would
serve leafy vegetables for guests or at special occasions and celebrations indicating that leafy
vegetables are still revered in the culture.

According to the Thai traditional doctors the traditional food culture is changing as
people have less time for home-cooking and food stalls offer less traditional foods than before.
Hence, the traditional doctors reported that traditional vegetables are used less frequently
and especially young people prefer to eat introduced vegetables such as carrots and broccoli
instead of traditional leafy vegetables.
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Figure 6. Self-reports on changes in leafy vegetable consumption in the last 10 years by age group,
consumed less (white), same (grey) and more (black).

Transmission of Traditional Knowledge

Knowledge transmission took place within the family in most cases (81%). Rarely,
knowledge was transmitted from neighbours or friends (8%), from vegetable sellers (8%),
from school (7%), from books or magazines (7%), from internet or television (6%) and from
the temple (1%). Some respondents indicated more than one source of knowledge. Most of
the respondents (83%) commented that the knowledge was passed orally while preparing
dishes and during family meals.

DISCUSSION

Diversity of Leafy Vegetables in Urban Markets

A total of 62 taxa including 55 species and 13 cultivars in six of the species were found
to be sold in the fresh food markets. This is similar to the species richness reported in earlier
studies (WESTER, 1997; SHIRAI & RamBO, 2008). This study found 45% native and 55% exotic
species. The number of exotic species reflects that Thailand has been part of the international
crop exchange for a long time (WESTER, 1997). Despite their popularity and nutritional value
many of the leafy vegetables are considered under-utilised (FAO, 1999). Examples of under-
utilised species included in the list provided by FAO and found in the fresh food markets were
Coccinia grandis, Morinda citrifolia, Neptunia oleracea and Centella asiatica. According
to FAO (1999), improved varieties and cultivation techniques could increase yields and con-
sumption of many under-utilised vegetables in Thailand.

Use and Knowledge of Leafy Vegetables

Food plants often have multiple uses (Marovyi, 2011; UPRETY £T AL., 2012). Leafy veg-
etables not only provide nourishment but the majority of them also possess multiple me-
dicinal qualities (OGLE ET AL., 2003; TURREIRA-GARCIA ET AL., 2015). The majority (75%) of
the leafy vegetables found in urban markets in Chiang Mai city had medicinal uses. Similar
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percentages of medicinal edibles were found in in Zimbabwe (69%) (MaRrovi, 2011) and in
Northeast Thailand (60%) (Cruz-Garcia & PRrICE, 2011). Perceptions of the healthiness of
leafy vegetables seemed to play a role in maintaining their use. However, health concerns
in relation to for example pesticide contents may act as a deterrent for some. Perceptions
of leafy vegetables as healthy was linked to general notions of their healthiness rather than
to knowledge of specific medicinal uses, despite the fact that many of leafy vegetables had
specific medicinal uses according to the Thai traditional medicine practitioners.

We hypothesised that people who had access to land may grow their own vegetables, and
hence would have a higher knowledge following REYES-GARcia £T AL. (2006) and ArRAUIO &
LopEes (2011) who showed that being in contact with natural resources help maintain ethno-
botanical knowledge. However, we found no relationship between these two aspects in the
urban setting of Chiang Mai city. We did not find a significant relationship between income
and knowledge. Values such as healthiness might have been a more influential determinant
of knowledge level. Kimiywe £7 AL. (2007) found ethnicity to be the main determinant for
vegetable consumption. As 97% of the respondents in our study belonged to the Thai ethnic
group, we were not able to test the influence of ethnicity on knowledge. Women are commonly
expected to have more knowledge of edible plants than men because they are responsible
for preparing household meals in many cultures (NESHEIM ET AL., 2006; ARAUIO & LOPES,
2011), but we did not find a significant difference between the knowledge of women and
men which corresponds with the findings of GONZALEZ £T AL. (2010), GHORBANI ET AL. (2012),
and TUrRREIRA-GARCIA ET AL. (2015). The knowledge test showed that older people were more
knowledgeable on leafy vegetables. This has also been shown in other studies (e.g. ZARGER
& StEPP, 2004; REYES-GARCIA ET AL., 2006; ARAUTO & LOPES, 2011; TURREIRA-GARCIA ET AL.,
2015), and has been explained by elder people having had more time to use and accumulate
knowledge in a setting where the resources were still available.

Transmission of Traditional Knowledge

Knowledge transmission has mainly been studied in rural communities where the number
of factors that affect knowledge transmission is limited. To study knowledge transmission in
an urban area is difficult as the exposure of an individual to external sources of information
is greater than for persons living in a remote village. At the same time, urbanisation itself
is regarded as one of the factors potentially disrupting knowledge transmission. Regardless
the external influences, most respondents claimed to have learned about the use of leafy
vegetables from their family. Few people mentioned other local people or friends similar to
the rural studies by Yares & Ramirez-Sosa (2004) and TurREIRA-GARCIA ET AL. (2015). The
knowledge was transmitted orally which is similar to knowledge transmission in rural areas
(Lapio & Lozapa,2001; ZARGER & STEPP, 2004; TURREIRA-GARCIA ET AL.,2015). Preparing and
sharing meals with the family seems to be crucial for knowledge transmission of traditional
leafy vegetables. Despite the perceptions of the traditional practitioners (and some household
respondents) and the observed lower knowledge levels amongst younger generations, the self-
reported changes in leafy vegetable consumption did not indicate a clear trend of declining
use of leafy vegetables at the level of individuals. The observed knowledge distribution may
thus either be due to generational differences in relation to knowledge and consumption (i.e.,
younger generations use less than older, but within each generation consumption remains
stable), or may indicate increased consumption levels with age.
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Perceptions of Leafy Vegetables in Urban Areas

Several studies from Africa have shown that leafy vegetables were considered as poor
peoples’ food and avoided by more wealthy and urban populations due to the negative stigma
(JANSEN ET AL., 2007; DWEBA & MEARNS, 2011). The residents of Chiang Mai city generally
favored leafy vegetables as easy to prepare and healthy as also shown in Guissou e7 AL. (2015).
Leafy vegetables were widely served for guests also at special occasions showing that the
residents of Chiang Mai city still revered leafy vegetables as part of the food culture.

CONCLUSIONS

The comparison of our results to those of WESTER (1997) and SHIRAI & RamBo (2008)
indicates that the availability (measured as presence/absence) and variety (measured as species
richness) of leafy vegetables in fresh food markets of Chiang Mai city has been maintained
over the last two decades. Hence the possible changes in consumption are not due to lack of
availability or variety of leafy vegetables. Knowledge of leafy vegetables was mainly deter-
mined by age and level of education; whereas gender, income and ownership of agricultural
land did not affect knowledge. Knowledge on leafy vegetables and their use was maintained
mainly by older residents who are considered to be the main transmitters of knowledge within
the family. The younger generation had less knowledge about traditional leafy vegetables, but
self-reported changes in consumption did not show clear evidence of declining consumption
and many respondents were conscious of health issues and saw vegetable consumption as
part of maintaining their health in a modern city. While changes in lifestyle associated with
urbanisation may indeed have led to some loss of knowledge, our study shows that traditional
channels of knowledge transmission and interest in the traditional use of leafy vegetables can
be maintained in an urban setting.

ACKNOWLEDGEMENTS

This work is dedicated to the memory of J. F. Maxwell who was always ready to give
his time and knowledge at the herbarium of Chiang Mai University. The botanical part of this
study would not have been possible without his valuable help.

Authors are grateful to the interpreters Ms. Janchay Jeena, Mr. Rassamee Kheawkhunnern
and Mr. Nong Wongvanich and to the National Research Council of Thailand that permitted
the research.

REFERENCES

AcHican-Dako, E.G.,S.N’Danikou, F. AssoGBa-KomLaN, B. AMBROSE-OI1, A. AHANCHEDE, AND M. W. PasqQuint. 2011.
Diversity, geographical, and consumption patterns of traditional vegetables in sociolinguistic communities
in Benin: implications for domestication and utilization. Econ. Bot. 65: 129-145.

AnMAD, K., AND A. PiEroNI. 2016. Folk knowledge of wild food plants among the tribal communities of Thakht-e-
Sulaiman Hills, North-West Pakistan. J. Ethnobiol. Ethnomed. 12: 17.

AKBAR, 1., P. JAHANGEER, A. BaBa, A. R. MaLIK, aND K. Lamo. 2011. Traditional and underutilized vegetables of
western Himalayan region of India. Inz. J. Curr. Agric. Sci. 1: 15-18.



104 NEREA TURREIRA-GARCIA, ANNA M. VILKAMAA, ANJA BYG AND IDA THEILADE

AwmBrosio, U. D., anp R. K. Purt. 2016. Foodways in transition: food plants, diet and local perceptions of change in
a Costa Rican Ngidbe community. J. Ethnobiol. Ethnomed. 12: 1-32.

ANDERSON, E. 1993. Plants and People of the Golden Triangle. Ethnobotany of the Hill Tribes of Northern Thailand.
Dioscorides Press, Portland, Oregon. 279 pp.

ArauJo, F. R., AND M. A. Lopes. 2011. Diversity of use and local knowledge of palms (Arecaceae) in eastern Ama-
zonia. Biodivers. Conserv.21: 487-501.

AwosaJo, F. O., I. I. Oratuni-BeLLo, T. T. OBILADE, AND T. O. Opucsemi. 2010. Knowledge of the nutritional and
medicinal use of some vegetables among a cross section of market women in two major food markets in
Lagos State, South West Nigeria. Pakistan J. Nutr. 9: 216-221.

AYODELE, A. E. 2005. The medicinally important leafy vegetables of south western Nigeria. Ethnobot. Leafl. 2005:
Article 16. Available from: http://www.ethnoleaflets.com/leaflets/ayodele.htm (accessed 16 Nov. 2015)

BarMINas, J. T., M. CHARLES, AND D. EMMANUEL. 1998. Mineral composition of non-conventional leafy vegetables.
Plant Foods Hum. Nutr. 53: 29-36.

CHEN, B.,AND Z. Q1u. 2012. Consumers’ attitudes towards edible wild plants: a case study of Noto Peninsula, Ishikawa
Prefecture, Japan. Int. J. For. Res. 2012: 1-16.

CHOPRA, M., S. GALBRAITH, AND I. DARNTON-HILL. 2002. A global response to a global problem: the epidemic of
overnutrition. Bull. World Health Org. 80: 952-958.

Cruz-GARciA, G. S., anp L. L. Price. 2011. Ethnobotanical investigation of “wild” food plants used by rice farmers
in Kalasin, Northeast Thailand. J. Ethnobiol. Ethnomed. 7: 33.

DocaN, Y., S. BasLAR, G. Ay, H. H. MEerT, Y. U. D. OcaN, S. U. B. AsLAR, G. A. Y. UNGOR, AND H. A. H. U. M.
Ert. 2004. The use of wild edible plants in western and central Anatolia (Turkey). Econ. Bot. 58: 684—690.

DweBa, T. P., aND M. A. MEARNs. 2011. Conserving indigenous knowledge as the key to the current and future use
of traditional vegetables. Int. J. Inf. Manage. 31: 564-571.

FAO. 1999. The vegetable sector in Thailand. A review. RAP Publ. 1999/38. Available from: http://www.fao.org/
docrep/004/ac145¢/AC145E09.htm (accessed 22 Oct. 2015)

ForestT HERBARIUM—ROYAL FOREST DEPARTMENT. 1984. Flora of Thailand. Royal Forest Department, Bangkok, Thai-
land. Volumes 4, 5, 8,9, 10, 11.

GHORBANI, A., G. LANGENBERGER, AND J. SAUERBORN. 2012. A comparison of the wild food plant use knowledge of
ethnic minorities in Naban River Watershed National Nature Reserve, Yunnan, SW China. J. Ethnobiol.
Ethnomed. 8: 17.

GONZALEZ, J. A., M. GARCIA-BARRIUSO, AND F. AmicH. 2010. The consumption of wild and semi-domesticated edible
plants in the Arribes del Duero (Salamanca-Zamora, Spain): an analysis of traditional knowledge. Genet.
Resour. Crop Evol. 58: 991-1006.

Guissou, K. M. L., T. KRISTIANSEN, AND A. M. LYKKE. 2015. Local perceptions of food plants in eastern Burkina Faso.
Ethnobot. Res. Appl. 14: 199-209.

Hawkes, C. 2006. Uneven dietary development: linking the policies and processes of globalization with the nutrition
transition, obesity and diet-related chronic diseases. Global. Health 2: 1-18.

HeinricH, M., A. ANkLI, B. Frer, C. WEIMANN, AND O. STicHER. 1998. Medicinal plants in Mexico: healers’ consensus
and cultural importance. Soc. Sci. Med. 47: 1859-1871.

Jacquar, C. 1990. Plants from the Markets of Thailand. Book House, Bangkok, Thailand. 251 pp.

JANSEN VAN RENSBURG, W. S., W. VAN AVERBEKE, R. SLABBERT, M. FABER, P. VAN JAARSVELD, I. VAN HEERDEN, F.
'WENHOLD, AND A. OELOFSE. 2007. African leafy vegetables in South Africa. Water SA. 33: 317-326.
JonnsoN, G. I., K. WEINBERGER, AND M. Wu. 2008. The Vegetable Industry in Tropical Asia: Thailand. Pages 43-44

in AVRDC — The World Vegetable Center (ed.), An overview of production and trade. Shanhua, Taiwan.

KipANE, B., L. J. G. VAN DER MAESEN, Z. Asfaw, M. S. M. SoskeF, AND T. vaN ANDEL. 2014. Wild and semi-wild leafy
vegetables used by the Maale and Ari ethnic communities in southern Ethiopia. Genet. Resour. Crop Evol.
66: 221-234.

Kimiywe, J., J. Waupo, D. MBITHE, AND P. Maunbu. 2007. Utilization and medicinal value of indigenous leafy veg-
etables consumed in urban and peri-urban Nairobi. African J. Food Agric. Nutr. Dev. 7: 1-15.

Kosurwar, V. 2002. The nutrition and health transition in Thailand. Public Health Nutr. 5: 183—-189.

Labio,A. H.,M. Lozapa. 2001. Nontimber forest product use in two human populations from Northwest Patagonia:
a quantitative approach. Hum. Ecol. 29: 367-380.

Lm,L.L.-Y., T. KiELLSTROM, A. SLEIGH, S. KHAMMAN, S .-A. SEUBSMAN, J. DIxON, AND C. BANWELL. 2009. Associations
between urbanisation and components of the health-risk transition in Thailand. A descriptive study of 87,000
Thai adults. Glob. Health Action 2: 1-16.



DIVERSITY, KNOWLEDGE AND USE OF LEAFY VEGETABLES 105

Marovi,A.2011. The gathering and consumption of wild edible plants in Nhema communal area, Midlands Province,
Zimbabwe. Ecol. Food Nutr. 50: 506-25.

Martsuba-INocucHl, N., S. SHIMBO, Z.W. ZHANG, S. SRIANUJATA, O. BANJONG, C. CHITCHUMROONCHOKCHAI, T. WATAN-
ABE, H. Nakarsuka, K. HicasHIkAwA, AND M. IkEDA. 2000. Nutrient intake of working women in Bangkok,
Thailand, as studied by total food duplicates method. Eur. J. Clin. Nutr. 54: 187-194.

MAaXWELL, J. 2011. CMUB herbarium list, species list in generic order. CMUB Herbarium, Chiang Mai University.
Updated 13 April 2013. 73 pp. (Unpublished work)

NESHEIM, I.,S. S. DHILLION, AND K. ST@LEN. 2006. What happens to traditional knowledge and use of natural resources
when people migrate? Hum Ecol. 34: 99-131.

OcLE, B. M., H. T. Tuver, H. N. Duyer, anp N. N. X. Dung. 2003. Food, feed or medicine: the multiple functions
of edible wild plants in Vietnam. Econ. Bot. 57: 103—117.

OHMAGARIL K., AND F. BERKES. 1997. Transmission of indigenous knowledge and bush skills among the western James
Bay Cree women of Subarctic Canada. Hum. Ecol. 25: 197-222.

PiNGaLL, P. 2007. Westernisation of Asian diets and the transformation of food systems: implications for research
and policy. Food Policy 32: 281-298.

PowELL, B., A. OuarGHIDI, T. JouNs, M. IBN TarTou, AND P. EyZacuUIRrE. 2014. Wild leafy vegetable use and knowl-
edge across multiple sites in Morocco: a case study for transmission of local knowledge? J. Ethnobiol.
Ethnomed. 10: 34.

REYES-GARCIA, V., V. Vapez, T. Huanca, W. R. LEONARD, AND T. McDaDE. 2006. Economic development and local
ecological knowledge: a deadlock? Quantitative research from a native Amazonian society. Hum. Ecol. 35:
371-3717.

SETALAPHRUK, C., AND L. L. Price. 2007. Children’s traditional ecological knowledge of wild food resources: a case
study in a rural village in northeast Thailand. J. Ethnobiol. Ethnomed. 3: 1-11.

SHIRAL Y., AND A. T. RamBo. 2008. The economic value of edible wild and semi-domesticated species sold in an urban
market in Khon Kaen municipality in northeast Thailand. Khon Kaen Agric. J. 36: 69-78.

SIGNORINI, M. A., M. PIREDDA, AND P. BRuscHI. 2009. Plants and traditional knowledge: an ethnobotanical investiga-
tion on Monte Ortobene (Nuoro, Sardinia). J. Ethnobiol. Ethnomed. 5: 1-14.

SomNasanc, P., K. KAeLL, AND G. MoreNo-BLack. 2000. Knowing, gathering and eating: knowledge and attitudes
about wild food in an Isan Village in northeastern Thailand. J. Ethnobiol. 20: 197-216.

SritHI, K., H. BALSLEV, P. WANGPAKAPATTANAWONG, P. SRISANGA, AND C. TrisoNTHI. 2009. Medicinal plant knowledge
and its erosion among the Mien (Yao) in northern Thailand. J. Ethnopharmacol. 123: 335-342.

SUNGPUAG, P., S. TANGCHITPIANVIT, U. CHITTCHANG, AND E. WaAsaNTWISUT. 1999. Retinol and beta carotene content of
indigenous raw and home-prepared foods in Northeast Thailand. Food Chem. 64: 163-167.

THALANG, V. N. A., G. TRAKOONTIVAKORN, AND K. NakaHARA. 2001. Determination of antioxidant activity of some
commonly consumed leafy vegetables in Thailand. JIRCAS J. 9: 39-46.

THIANGBURANATHAM, W. 2005. Thai Herbal Dictionary (In Thai), 6th ed. Bangkok, Thailand.

TURREIRA-GARCiA, N.,I. THEILADE, H. MEILBY, AND M. S@RENSEN. 2015. Wild edible plant knowledge, distribution and
transmission: a case study of the Achi Mayans of Guatemala. J. Ethnobiol. Ethnomed. 11: 52.

UNITED NATIONS. 2014. World Urbanization Prospects: The 2014 Revision. Highlights (ST/ESA/SER.A/352). United
Nations, New York. 1 p.

UPrETY, Y., R. C. PoupEL, K. K. SHRESTHA, S. RAIBHANDARY, N. N. TiwaR1, U. B. SHRESTHA, AND H. ASSELIN. 2012.
Diversity of use and local knowledge of wild edible plant resources in Nepal. J. Ethnobiol. Ethnomed. 8: 16.

WESTER, L. 1997. Knowledge of traditional food plants in northeast Thailand. Pages 1-15 in S. Sikwong (ed.),
Tropical Forestry in the 21st Century : FORTROP’96. Faculty of Forestry, Kasetsart University, Bangkok.

‘WorLD PopuLaTION REVIEW. 2017. Population of Cities in Thailand. Available from: http://worldpopulationreview.
com/countries/thailand-population/cities (accessed 11 May 2017)

Yates, S., AND C. R. RamireZ-Sosa. 2004. Ethnobotanical knowledge of Brosimum alicastrum (Moraceae) among
urban and rural El Salvadorian adolescents. Econ. Bot. 58: 72-77.

ZARGER, R., AND J. STEPP. 2004. Persistence of botanical knowledge among Tzeltal Maya children. Curr. Anthropol.
45:413-418.



