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ABSTRACT 

This study employed both ecological and ethnobotanical approaches to document information 

about the diversity, distribution and potential values of vegetable plant species at Mgori 

Division of Singida Rural District, in Central Tanzania. The plant species diversity and 

distribution in Mgori Forest Reserve (MOF) have been described. A total of 304 plant species 

were collected and identified representing 53 families. Of these 56 species belonging to 21 

families were identified by the local people important for use as vegetables. This accounts for 

18.4% of all the identified plant species in the area. About 35.7% of the plant species 

recognised as vegetables having medicinal values. Such plants with both food and medicinal 

values are called nutraceutical plants. It was therefore found out that, 90% % of these 

nutraceuticals are used as remedies of human ailments and only 5.3% are used for the 

treatment of animal diseases. Adansonia digifata, Solanlllll nigrulIl and Mukia lIladeraspatana 

are used for the treatment of both human and livestock ailments. Amaranthaceae, 

Euphorbiaceae and Tiliaceae each contributed 4% to the total vegetables. Of the identified 

vegetable plant species, 3.6% were trees, 8.9% were sillubs, 32% were climbers and 53.6% 

were herbs. Further analysis revealed that, plant species belonging to the Family 

Cucurbitaceae contributed more species for use as vegetables by the indigenous people 

accounting for 17.9% of the vegetable species in the area. Environmental factors such as % 

slope, altitude, and fire (the most promincnt disturbance in the area, especially during the dry 

season) were collccted. Plant species for both dry and wet seasons were classified into 4 and 5 

community types respectively, using SYNTAX computer program. The vegetation results 

revealed instability of plant communities. Fire incidences in the area and the effect of climate 

were responsible for manifestation of two sets of communities. Thus, the dry season 
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community types are the vegetation types of Mgori Forest Reserve. The distribution of plant 

species and sample plots in relation to environmental variables were subjected into analysis of 

variance (ANOVA). Species diversity, richness and evenness were generally found to be high 

in sample plots belonging to wet season community types and generally low in dly season 

community types. Plant species diversity and richness decreased with distance from the 

homesteads. The woodlands and shrub lands had high plant species than the grasslands. 

Drought and over-harvesting are repolied to be the main cause for the scarcity of some 

vegetable plant species. However, no vegetable plant species in the IUeN red list of 

threatened species was identified. A number of indigenous practices used by the local people 

have been documented. Most wild and cultivated vegetables were found to grow more on 

disturbed lands, such as farmlands, fallow lands and less in the natural forest. Only 39% of the 

identified vegetables in the area were found to grow in the natural forest. Their density and 

cover abundance values recorded higher during the wet season community types and lower in 

dry season, which means more of these vegetables are annuals. Their density and cover 

abundance values also decreased as one moved from the villages towards the forest. 

Recommendations towards the conservation of vegetable plant species in the area are put 

forward .. 
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1 INTRODUCTION 

1.1 Background 

Many developing countries are endowed with rich and diverse biological resources provided by 

the biological diversity found in their territories. Biodiversity is the total variability between 

and within all living organisms (Friis-Hansen and Sthapit, 2000), Biodiversity or genetic 

variability is vital to well-being of the living things on earth, It secures food supply, provides a 

source of medicine and helps regulate global climate, Today much of the world's biodiversity 

is concentrated in remote areas, where it furnishes life's necessities to local communities and 

indigenons peoples (GoT, 2002). Biodiversity is disappearing at an ever-qnick rate becanse of 

varied forces of environmental destrnction and globalization, redncing the wealth of nations 

(FAO, 1996b). 

Wild and cultivated vegetables constitnte an important and unexplored biological resource in 

many countries. Before the introdnction of exotic species to Africa, the traditional species of 

vegetables were widely consumed, particularly during famine or natural disasters (FAO, 1988), 

While most of them are gathered or are grown in home gardens as intercrops with staples, they 

may find their way to urban markets (Mnzava, 1997), The diversity in traditional vegetables 

offers varieties in family diet and helps ensure household food security (Mingochi and Luchen, 

1997). 



Throughout the world, at least 75,000 plant species are believed to be edible, yet humans 

depend on just a few species as our major sources of food and more than 90% of the world's 

nutritional needs are provided by a mere 30 plant species, and only about 150 species are 

commercially cultivated (FAO, 1996a & b; FAO, 2003). Based on this information, Bukenya 

(1997) argued that the human plant food base is limited to a few plant species and thus does not 

offer adequate food security. 

Public institutions and seed compames in African countries tend to spend more funds and 

efforts in the introduction of international exotic vegetable specIes and cultivars thereby 

neglecting the use of local vegetables (Gruben & Almekinders, 1997). Indigenous vegetables 

serve many people as famine food, as it takes much less time for the leaves and young shoots of 

these plants to become ready for eating compared to grains (Zemede Asfaw, 1997). According 

to this source, vegetable consumption also serves as a means of coping. Generally, indigenous 

vegetables are usually cheaper than exotic ones. Therefore, they are especially important for 

people with low income in both mral and urban communities (FAO, 1990). 

Vegetables playa very vital part in supplementing the diet of the people of Tanzania (GoT, 

1998). The degree of dependence on indigenous vegetables has gradually decreased as 

vegetables that are more exotic are being introduced (Mnzava, 1997; Swai, 1997). Although the 

use of indigenous vegetables has recently decreased, many people in rural areas still use them 

extensively as a supplement to their basic food requirements. Some are preserved for use during 

periods of scarcity and they are sometimes sold in the urban markets and in competition with 
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crops of exotic origin (Manyafu, 1971). Although the popularity of these indigenous vegetables 

has declined, it is considered that special attention should be paid to them in order to maintain 

and improve this important food source (Manyafu, 1971). The botanical, nutritional and social 

science literature document the use of such plants in providing important micronutrients and 

energy under a broad range of conditions (Chweya, 1997; Mnzava, 1997; Swai, 1997). Still 

researchers and health professionals interested in traditional medicines frequently neglect the 

important roles of indigenous foods in traditional health-care systems and focus only on 

bioactive industrial substances. This approach is all inappropriate since many species are both 

medicine and food. 

Literature has continued to stress the importance of edible traditional plants as part of human 

diet in many African countries, yet indigenous vegetables are commonly dismissed by 

agricultural planners, who stress on the production of more domesticated field crops (Okigbo, 

1977). What is needed is better understanding of traditional farming practices especially 

customs that protect and manage indigenous food resources since farmers regularly diversify 

their diets by using such plants. 

The manner in which certain traditional vegetable species are exploited makes them vulnerable 

to extinction. This is especially tme of the root and fmit vegetable species whose harvesting 

involves destroying the entire plant by uprooting. There are threats of extinction due to land 

clearing for agriculture, popUlation growth, urbanization and overgrazing, unfavourable 

weather conditions such as droughts, and extreme temperatures have been experienced in recent 
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years. In Zambia, for example, the association of these vegetables in people's minds with 

backwardness and feeding habits has been undermining their use in favour of exotic vegetables 

(Mingochi and Luchen, 1997). Similar trend also exists in Tanzania. There is generally 

inadequate knowledge on the nutritional importance of indigenous vegetables leading to neglect 

(Mnzava, 1997). Most traditional vegetables are specific to areas and ethnic groups and are 

highly seasonal (Mingochi & Luchen, 1997). All these attributes discourage their development 

and conservation. 

Information on both wild and cultivated vegetables in Tanzania is scanty and dispersed 

(Mnzava, 1993). Early studies by Manyafu (1971), Fleuret (l979b) and Gerson (1989), are 

exploratOlY in nature. Despite the wide range of indigenous vegetables found in Tanzania, a 

few have been scientifically documented (Swai, 1997). On the other hand, indigenous 

knowledge of their nutritive values, methods of production, preservation and utilization of 

indigenous vegetables is disappearing with the young people moving to urban centres and as 

systematic transmission of the information from the old generation breaks down (Swai, 1997; 

Ruffo et at., 2000). There is a need to mobilize staff and financial resources at the national level 

to strengthen the activities of inventolY, collection, characterization, evaluation and 

documentation of traditional vegetables. 
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Indigenous vegetables have been largely by-passed by formal research development and 

conservation efforts; hence, local communities are holding much of the expertise about these 

plant genetic resources in the form of indigenous knowledge (Okigbo, 1977; Guarino, 1997). 

Gaining access to that knowledge and using it in a fair and equitable way so that communities 

receive the appropriate recognition and benefits from the use of their knowledge is an important 

issue to address. There is a need to document and support aspects of indigenous knowledge and 

traditional practices that promote the conservation of genetic diversity of vegetables and to 

study the vegetation types in the area, in order to determine the distribution of both wild and 

cultivated vegetables in different vegetation community types. 
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1.2 OBJECTIVES OF THE STUDY 

1.2.1 General objective 

The main objective was to study the diversity, distribution and potential values of 

vegetables at Mgori Division of Singida Region in Tanzania. 

1.2.2 Specific objectives 

(i) To conduct an inventory and compile a list of the important plants used as 

vegetables by the NyatulU tribe. 

(ii) To collect, prepare and document botanical voucher specimens of both wild and 

cultivated vegetables of the study area. 

iii) To assess the extent of household dependency on indigenous vegetables and to see 

how the dependency varies with season. 

(iv) To identify threats to the diversity and availability of vegetables and explore pre­

requisites for domestication of wild vegetables. 

(v) To identify and examine indigenous knowledge / practices used by the Nyaturu 

people to conserve vegetable plants in the study area. 

(vi) To examine the distribution of wild and cultivated vegetables in both local land 

use categories and vegetation types. 
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2 LITERATURE REVIEW 

2.1 Wild and cultivated plants 

The term "wild" when applied to plants or plant species refers to those that grow spontaneously in 

self-maintaining populations in natural or semi natural ecosystems and cxist independently of 

direct human action (FAO, 2003). The tenn is contrastcd with "cultivated" or "domesticated" 

plants or plants species that have arisen through human action, such as selection or breeding and 

that dcpend on management for their continucd existence (FAO, 2003). 

In practice, the distinction is not an easy one to make, as there is a complete spectmm between 

completely wild and completely domesticated species depending on the degree of human 

intervention or management involved. Zemede Asfaw and Mcsfin Tadesse (200 I) discussed on 

this wild-semi-wild-Domesticated continuum and pointed out that, wild plants that are more 

commonly found in human managed landscapes arc regarded as semi wild. These authors 

indicated that in Ethiopia, species such as OplIntia ficlls-indica are in the pipeline of being 

domesticated crops due to their sporadic use, occasional purposeful planting and harvesting, crop 

fields, and proximal growth with gardens and living quarters. They further elaborated that these 

species are consumed regularly in small quantities when food is sufficiently available, but in 

large quantities when food is scarce and are tolerated around cultivated areas, home gardens and 

margins. They are either encouraged or tolerated to grow on fences and fallow lands. Some 

social anthropologists insist that, terms such as "wild" and "domesticated" are culturally specific 

and would, for example, have quite different meanings to a European famler and an African 

farmer (Posey, 1992). In conclusion, it is therefore difficult to maintain a strict separation 
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between "wild" and "cultivated" plants. 

2.2 Wild plants and biodiversity 

Throughout the world, thousands of plant species are used by humans and can be considered 

resources. About 5,000 have been cultivated at one time or another, but of the 250,000 to 300,000 

known higher plant species, only a few hundred species have been fully domesticated and enter 

world trade (FAO, 1996a). 

In Tropical countries, only 103 species of food plants contribute to 90 % of national per capita 

supplies, while 20 to 30 of these species are regarded as the staples that supply most of human 

nutrition needs (FAO, 2003). On the other hand, thousands of species grown locally are scarcely 

or only partially domesticated and thousands more are gathered from the wild. Not surprisingly, 

most of the partially domesticated or wild collected species are found in the tropics. For example, 

the Plant Resources of South East Asia (PROSEA) project records nearly 6,000 species in its 

basic list of species (some of them exotic) used by humankind in that region, and assuming 

similar levels in other tropical regions, a figure of 18,000 to 25,000 species can be extrapolated 

for the tropics as a whole (FAO, 1996b). In addition, several thousands plant species are used in 

human activities in the Mediterranean and temperate regions of the world. These figures exclude 

most of the 25,000 species that are estimated to have been used or are still in use as herbal 

medicines in various parts of the world, especially China, Tropical Asia, the Indian subcontinent, 

Africa and Central and South America, and the many thousands of species grown as omamentals 

in parks and in public and private gardens and in the horticultural trade (FAO, 2003). 
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2.3 Defining vegetables and their classification 

The word vegetable is used to designate an edible, mostly herbaceous plant speCies, or a 

relatively tender part of it, that is consumed fresh, steamed or boiled, salted or unsalted, alone or 

in combination with other foodstuffs and sometimes as an ingredient in soups or stews (Okigbo, 

1980). 

Several criteria are used for classifying vegetables depending on their usefulness. These include, 

botanical criteria, optimum growing temperature, edible part of the plant used for food, salt 

tolerance and tolerance to soil infertility (Berinyuy e/ ai., 1997). According to the edible part 

criterion (which is of much interest to consumers), vegetables can be divided into leafy 

vegetables, fmit vegetables, seed vegetables and root vegetables; grown respectively mainly for 

their green leaves, fresh fmits, dried seeds, and fresh roots or petioles (Tindall, 1974). Wild 

vegetables, for example, are all categories of plants whose leaves, fruits or roots are acceptable 

and used as vegetables by rural and urban communities through custom, habit and tradition 

(F AO, 1988). To define what is and what is not a vegetable was found to be far from easy, so that 

rather than attempting to redefine the meaning of the word, reliance is made on what local people 

considered to be vegetables (Schippers, 2002). According to this source, several leguminous 

crops that are mainly used for their roots or for their seeds rather than their green pods or leaves 

do not qualify as vegetables. Generally, the term vegetable is applied for those horticultural food 

crops, which do not fall into the categOlY of fmits, dry pulses, nuts, spices or large starchy roots 

(Schippers, 2002). 
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2.3.1 Leafy vegetables 

These are vegetables that consist of edible leaves of plants such as the African spinach 

(Amarathlls hybridlls var. crllelltlls), Amarallthlls SpiIlOSIIS, Celocia argelltia, vegetable jute 

(Corhorus olitorills), Lettuce (Lactuca sativa), cabbage (Brassica oleracea var.capitata) and 

Ceratotheca sesamoides (Okigbo, 1978). Most vegetables include not just the leaf blade but also 

their petioles (leaf stalks). 

2.3.2 Fruit vegetables 

These are plants whose fresh edible parts consist mainly of fruits or similar reproductive 

structures. Within this group are okra (Abelmoschus esculelltus), tomatoes (Lycopersicoll 

esculelltlls), the pumpkins and squashes (ClIl'clibita spp.), the eggplant (Soial/limmelol/gel/a), the 

sweet pepper (Capsicllm (III/Ilim var.ji-litescells) and many others (Tindall, 1968). 

2.3.3 Flower vegetables 

This is a group of vegetables whose flowers or flowering structures constitute the edible part of 

the plant. Included here are cauliflower (Brassica oleraceae var. italica) and the cocoyam 

(Colocasia esclilellta) (Okigbo, 1990). 
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2.3.4 Root and tuber vegetables 

These consist of plants that produce underground edible swollen storage organs, which are either 

anatomically, formed from stems, for example yams (Dioscorea spp.), Irish potato (Solal/um 

tuberosum), carrot (Daucus cmTota), or from roots such as beetroot (Beta vulgaris), cassava 

(Mallihot esculel/ta), and sweet potatoes (Ipomoea batatas)(Tindall, 1974; Mnzava, 1990a; 

Okigbo, 1990). 

2.3.5 Stem or shoot vegetables 

These are vegetables that consist of edible portions of stems, vines or twigs made up of succulent 

or young leaves, petioles and the tender apical portions of the shoot to which some leaves are 

attached. Examples of vegetables in this group include asparagus (Asparagus officil/alis), pig 

weeds (Amarallthus spp.), tips of vines of sweet potato, fluted pumpkin and pumpkin (Tindall, 

1974; Okigbo, 1990). 

2.3.6 Other plant parts 

Other plant parts that are used as vegetables include bulbs as in onions and leeks and petioles as 

in celery and rhubarb. In many vegetables, more than one part of the plant may be used as food. 

In the cowpea, the leaves, tender pocts and seeds are used; in okra, the fmits and young leaves; in 

peas, the seeds and pods are used as vegetables; in lima beans, it is mainly the young seeds; in 

onions, the bu Ib is the main vegetable while in spring onions, the leaves and not much of the 

bulbs (Tindall, 1974; Okigbo, 1990). 
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2.4 Comparing indigenous and exotic vegetables 

Indigenous vegetables are comparable to their exotic counterparts in many ways, Many of the 

local vegetables are often far more nutritious than exotics (Mnzava, 1997), Indigenous 

vegetables, both wild and cultivated are already adapted to local environmental conditions, They 

are therefore tolerant to abiotic and biotic stresses found locally (Chweya, 1997; Gruben & 

Amelkinders, 1997), They are already known and popular, hence promoting their consumption in 

both rural and urban areas is logical than promoting the use of exotic types (Chweya, 1997), On 

the other hand, exotic types are expensive to grow or buy, as they require advanced and 

expensive agro techniques, Rural communities are therefore, unable to buy and use the exotic 

vegetables and this may lead to under nourishment (Chweya, 1997), It has been reported from 

many African countries that exotic vegetables are more widely cultivated than indigenous species 

in terms of use and management (Chweya, 1997; Maundu, 1997; Mnzava, 1997), Apart from 

their traditional use as food in many parts of Tanzania, these indigenous vegetables have many 

potential advantages over the exotic types: They are already adapted to the local environment; 

they are often immune to disease; they are less adversely affected by insect than exotic types and' 

they are adapted to withstand competition with other plants and weeds (Chweya, 1997; Mnzava, 

1997; Swai, 1997). 

2.5 Nutritional value of vegetables 

Vegetables remain the cheapest source of important proteins, vitamins, minerals and essential 

amino acids in the diet of many rural communities in Tanzania (FIenret, 1979a) and in Africa at 

large. In their diversity of species, forms and texture, vegetables can supplement the diet with 

12 



,. 

nutrients in a way that cannot be achieved with any other major energy-providing food (Altere, 

1990). However, it should be noted that the nutritional value of indigenous vegetables is 

comparable to that of the exotic vegetables (Chweya, 1985; Mnzava, 1997). Unlike the past, 

present researches are carried out on some nutritional values of indigenous vegetables (Tables 

1 &2). In Tanzania, wild food plants have been analysed for their nutritional contents and 

available data indicate that many local vegetables have a higher nutrivive value than the exotic 

vegetables commonly sold in markerts (Mnzava, 1990a & b; Ruffo et al., 2002). For example, 

Amarallthlls spinoslIs, Bidel/S pilosa and Sesallllllll al/golense are the local vegetables that are 

high in protein, fats and minerals (calcium and iron). Other local vegetables have calcium 

contents of 1.5-3.2 times higher than those of the cabbage family species whose calcium content 

is the highest of all the exotic vegetables (Ruffo el al., 2002). There have also been some 

comparative studies on the nutritive value of indigenous wild vegetables to those of exotic 

vegetables (Table 3). 

Table 1: Dry matter, protein, and total ash, vitamin A and vitamin C contents of vegetables 

Dry mater Crude Total Vitanlin A Vitamin C 
Vel(etables % protein % ash % (mg/lOOg) (lI1g/100g) 
Amaral/thlls sjJjJ. 14.2 4.3 3.3 5.3 102 
Cleollle gynal/dra 15.3 5.7 2.1 10.8 139 
(Gynalldropsis 
J?,Ylwndra) 
Corchorlls olitorills 16.3 4.7 2.6 9.2 125 
ViJ?,lIa IIIIJ?,uiclilata 12.6 4.6 2.0 5.5 87 
Solalllllll lIigl'/lll/ 13.6- 4.4 1.4 4.9 112 
Curcllbita spp. 15.3 5.1 2.0 7.1 172 
Crotalaria brevidells 13.5 4.9 1.4 4.3 190 
African kale 11.7 4.5 1.8 4.6 122 
Source: Altere (1990) 
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Tablc 2: Fatty acid composition (% of total fatty acids) in seeds of c1come (Cieome 
gYllalldra) selections 

Selections 
Fattyachls Purple stem NIRS-2 NIRS-3 Grccn stem Mean 
Palmitic (16:1) 1l.5 10.7 1l.2 1l.7 11.2 
Palmitoteic (18:0) 0.3 0.4 0.3 0.3 0.3 
Stearic {l8: 1) 6.4 7.6 6.1 6.1 6.6 
Oleic (18:1) 19.6 23.9 21.5 22.2 21.8 
Linoneic (18:3) 61.1 59.3 59.7 58.6 58.9 
Arachidic (20:0) 0.1 0.2 0.2 0.2 0.2 
Eicosenoic (20: I) 0.1 0.1 0.1 0.1 0.1 
Sourcc: Mnzava (I 990a, b) 

Indigenous vegetable species are therefore, known to contain varying concentrations of nutrients, 

according to variety, stage of maturity, conditions of storage, methods of processing and 

sometimes origin (Attere, 1990). 

Table 3: Nutrient content of some Kcnyan indigenous and exotic vegctables 

(PCI' IOOg edible portions) 
Vcgctable (English) Vitamin A (mg Vitamin C Protein Calciu Iron 
name carotene) RDA) (mg)RDA (g) RDA m (mg) (mg) 

RDA RDA 
C!eollle gYllalldra 6.7 - 18.9 127 -177 5.4 - 7.7 434 11 
(Cat's whiskers) 
SoiallullllliJ!.rlllIl 2.7 - 7.9 37 - 141 3.2 - 4.6 215 4.2 
AlIlarmltlzus spp. (Pig 5.3 - 8.7 92 - 159 4.0 - 4.3 800 4.1 
weed) 
Crolaiaria brevidells 2.9 - 8.7 115 -129 4.2 - 4.9 270 7.7 
Corclzorlls o!i/orious 3.9 - 5.4 170 - 204 4.5 - 5.5 270 3.8 
Curcubila spp. 2.4 - 5.3 170-172 3.1 - 4.2 40 2.1 
African kale 3.7 - 5.7 102 - 142 3.6 - 3.8 520 6 
Spinach 2.8 - 7.4 I - 59 2.3-3.1 60 - 595 0.8 - 4.5 
Cabbage (white) Trace - -4.8 20 - 220 1.4-3.3 30 - 204 0.5 - 1.9 
Cauliflower Trace - -0.4 8 - 114 1.8-3.4 13 - 43 0.2 - 1.9 
Lettuce 0.15-7.8 3 - 33 0.8 - 1.6 17 - 107 0.5 - 4.0 
French beans 0.02 - 0.6 5 - 28 l.l - 2.4 30 - 65 0.5 - 3.2 
Source: AWlllo (1989) 
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It can be observed in Table 3 that most indigenous vegetables such as cucurbits and SolallulII 

Iligrulll contain ascorbic acid as high as about 160mgll OOg and 240mgll OOg. Some of the exotic 

vegetables such as kale and spinach contain abont 190mg/l ~Og and 50mgliOOg respectively 

(Awino,1989). 

2.6 Role of vegetables in food security and income generation 

The virtue and need for vegetables for human nutrition and food security points of view is well 

known. In addition, vegetables can add varicty and nutritive value of diets. The contribution of 

vegetables to household income and creation of employment needs not be further emphasized. In 

most developing countries, there are excellent examples of individual farmers and farming 

communities who are successfully engaged in vegetable production, distribution and processing. 

Because of the higher incomes obtained from vegetables, fanners tend to be more prosperous 

than those who grow cereals and other staples. In contrast to the conventional vegetables that can 

be raised or purchased from the local markets, the wild vegetable plants involve no cash outlay 

and little efforts to gather. However, some of these are found in the markets when they have been 

gathered for sale. In this case, the potential of indigenous vegetables in income generation is 

realized. Parts of these plants can be made into many palatable dishes such as stews and salads. 

The leaves can make a material contribution to the vitamin intake when they are eaten. The 

vitamin content in some exotic and indigenous vegetables is given in Table 3. This food 

preference has increased the emphasis of growing exotic vegetable species at the expense of local 

or indigenous species. 
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2.7 Concept of species diversity 

A biological community has an attribute that we call species diversity and many different ways 

have been suggested for measuring it. Recent interest in conservation has generated a strong 

focus on how to measure species diversity in both plant and animal communities by using 

different diversity indices. MagulTan (1988) provided a unified framework for the study of 

species diversity. Although biodiversity has a broader meaning than species diversity as it 

includes genetic, ecosystem and cultural diversity, species diversity is still a large part of the 

focus of biodiversity at the local and rcgional scale (Kent & Coker, 1992; Krebs, 1998). Early 

naturalists observed more species of both plants and animals in tropical areas than in temperate 

regions. According to Krebs (1998), as ecological ideas matured and ideas of quantitative 

measurement were introduced it became clear that the idea of diversity involved two distinct 

components, i.e. species richness and evenness. 

2.7.1 Species richness 

This is the oldest, simplest and the basic measure of species diversity (Whittaker, 1970; Krebs, 

1998). It refers to the number of species in the community. The telm "species richness" was 

coined by McIntosh (1967) to describe this concept. However, the basic measurement problem of 

this concept as observed by Krebs (1998) is that, it is often impossible to enumerate all the 

species in a natural community. Whittaker (1970), described this measure as a number of species 

"S", in a sample of standard size, which can be called "richness in species" or "species density" in 

distinction from population density and expressed it as follows: 

d = S / log A, or S / log N. Where: 
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S is the nnmber of species in a sample (of standard size), 

A is the sample area (usually in square metres), 

N is the total number of individuals in the sample. 

The numbers of species in different-sized-samples from a given community are approximately 

proportional to the logarithms of the areas of the samples. Hence, in this mathematical relation, 

the measure "d" can be used to compare diversities of samples that differ in size, but are not too 

widely different in size (Whittaker, 1975). 

2.7.2 Evenness 

Lloyd and Ghelardi (1964) were the first to suggest this concept. Since heterogeneity contains 

two separate ideas-species richness and evenness, then they tried to measure the evenness 

component separately. Whittaker (1973), on the other hand considers this concept as equitability. 

Its base is on the fact that most communities of plants and animals contain a few dominant 

species and many species that are relatively uncommon. Evenness measure attempts to quantify 

this unique representation against a hypothetical community in whieh all species are equally 

common, such that when all species have equal abundances in the community, evenncss is 

maximal. 

Many different measures of evenness or equitability have been proposed. The literature is more 

confusing about which measure is the best. Smith and Wilson (1996) have recently reviewed 14 

indices of evenness with respect to the criterion that evenness measures must be independent of 

species richness. According to Krebs (1998), the most common approach has been to scale one of 
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the heterogeneity measures relative to its maximal value when each species in the sample is 

represented by the same number of individuals. In this case, two formulations are available: 

Evenness = DIDmax 

Evenness = D-Dmin 1 Dmax- Dmin, 

Where: 0 = Observed index of species diversity. 

Dmax= Maximum possible index of diversity, given "S" species and "N" individuals. 

Many evenness measures should range from 0 to I (Krebs, 1998). 

Equitability can also be given by Simpson's measure of Evenness. For Simpson's measure of 

heterogeneity, maximum diversity is obtained when all abundances are equal to (P= 1IS), so in a 

very large population: DMAX=I/ S where: DMAX= Maximum possible value for Simpson's 

index, 

S= Number of species in the sample. 

It follows from this that; the maximum possible value for the reciprocal of Simpson's index (lID) 

is always equal to the number of species observed in the sample. This leads to a simple definition 

of Simpson's index of evenness: 

EIID= I/D/S where: 

EI/D= Simpson's measure of Evenness, 

D= Simpson index, 

S= Number of species 111 the sample. Again the index ranges from 0 to I and IS relatively 

unaffected by the rare species in the sample (Krebs, 1998). 

Species diversity is a dual concept that includes the number of species in the community and 
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evenness with which the individuals are divided in among the species. Many ways of measuring 

species diversity exist to date, and there is much controversy about which indices of diversity are 

best. 

2.8 Heterogeneity 

This concept was brought up by Simpson (1949), who proposed a second measure of species 

diversity that combines two separate ideas: "specics richness" and "evenness". The tenll 

heterogeneity was first applied by (Good, 1953; cited in Krebs, 1998), which many ecologists 

consider synonymous with diversity (Hurbert, 1971; cited in Krebs, 1998). Heterogeneity 

remams a popular concept in ecology partly because it is relatively easy to measure (Krebs, 

1998). 

2.9 Species richness measures 

Some communities are simple enough to permit complete count of the number of species present. 

Species richness is easy to determine only in easily censured communities with few species 

(06sting, 1965). In all other cases, the larger the sample size the longer the species list. 

2.10 Heterogeneity measures 

Heterogeneity measures confound species richness and evenness in a single index of diversity. 

Two statistical distributions have been fitted to species-abundance data: the logarithmic series 

and the lognormal distribution. Peet (1974), recognised two categories of diversity indices i.e. 

Type I indices and II. Type I indices are most sensitive to changes in the rare species in the 
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community sample. The Shannon-Wiener index is an example of Type I index. Type II indices 

are most sensitive to changes in the more abundant species. Simpson index is an example of Type 

II index. The choice of what heterogeneity measure to use should be made on this basis: whether 

the interest is to emphasize the dominant or the rare species of the community in question. 

However, in most community works both data types I & II are obtained. In the present study, 

Shannon-Wiener index was adopted (Shannon & Wiener, 1949). This is because, Shannon­

Wiener function stands the most popular measure of species diversity, which combines species 

richness and evenness, yet not affected by sample size (Kent and Coker, \992). It is given by the 

Shannon-Wiener equation: H' = I (Pi) log2 Pi), where: H'= Information content of sample 

(individuals) or Index of species diversity, 

S= Number of species and Pi = Proportion of total sample belonging to ith species. 

Based on this relationship, two types of data can be collected: The number of species and the 

number of individuals in each place. 

Margalef (1958) argued that, the Shannon-Wiener function enables one to escape some of the 

difficulties of the lognormal curves and the logarithmic series. Information content is a measure 

of the amount of uncertainty so that the larger the value of H' the greater the uncertainty. The 

Shannon-Wiener measure H', increases with the number of species in the community and in 

practice, H' does not exceed 5.0 (Washington, 1984). 
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3 DESCRIPTION OF STUDY AREA 

3.1 Geographical location 

Mgori Division, covering over 50,000 ha is situated in Singida District, which is one of the three 

districts in Singida Region. The Division, which is mainly covered by Mgori Forest Reserve is 

situated approximately 50km east of Sing ida town. Geographically, the Division is located 

between longitudes 35° 05' E and 350 22'E and 4° 45' Sand 4° 58' S (Fig. I). It borders Kondoa 

and Hanang Districts to the eastem and northem parts respectively. Within the Division is a 

forest reserve managed by five villages. These are Mughunga (7,270 hal; Unyampanda (7250 

hal; Nduamughanga (16,709 hal; Pohama (10,856 hal and Ngimu (1,966). Pohama and 

Nduamughanga Wards cover more than three-quarters of the total area and Ngimu has the 

smallest coverage (Ikakukidua, 2002). 

3.2 Topography 

The major part of the Mgori Division is a plateau with gentle slopes having non-specific 

directions of inclination. There are occasional outcrops. Altitude ranges between 1400-1600 m 

a.s.! (Ikakukidua, 2002). Geologically, the area has a number of rocky outcrops forming hilly 

formations, which are spectacularly looking. Two such areas, one is in the north and another in 

the south, form easily identifiable points for tracing the forest reserve borderline. Some elevated 

parts of the forest reserve provide spectacular scenes into the rift valley, which are not far away 

(Water Source Ltd, 1996). There are no permanent rivers in the Division. However, the area has a 

number of seasonal streams, such as Masiriva and Lyongwambinc!o, which do not have water 
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during the dry seasons. Occasional small marshes and swamps locally known as "Mbuga" are 

also apparent (e.g. at Mbuga ya Daa, Kinyampimbi, Handa, Kwa Tingatinga, etc.). These serve as 

sources for drinking water for both wildlife and livestock (Water Source Ltd, 1996). 

3.3 Geology and soils 

The Geology of the study area is typical of the whole Singida Region. The dominant rock is 

granite batholith, which occasionally has been modified by basalt flows from old volcanoes 

(Water Source Ltd, 1996). The tops of the volcanic plateau comprise sandy loam soils of a fair 

fertility status and adequate depth for plant growth. In the valleys and lowlands, there are deposits 

of clays and loams (De Pauw, 1984 cited in Water Source Ltd, 1996). Erosion is pronounced on 

slopes and gullies are eminent where the vegetation cover is poor. 

In respect to hydrology, most of Mgori Division falls within the Mgori forest catchments and has 

an optimal value as rainwater sink (Water Source Ltd, 1996). Due to the presence of dense 

woodland thicket canopies, little of rainwater is being lost as run-off in most of the forest area. 

However, in areas where sandy loams are the dominating soil types, little of the precipitation is 

dispersing and percolating to paretic and intemlediary water tables as standing water available for 

both humans and animals (Water Source Ltd, 1996). 
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3.4 Climate 

A large part of Singida Region is arid and semi arid. The average annual rainfall ranges between 

500-800 (Opole, 1994 cited in Ikakukidua, 2002). However, the rainfall data collected by the 

meteorological station -located at Nduamughanga Primary School near Mgori Forest Reserve 

shows that the study area receives an average annual rainfall of 790mm (Ikakukidua, 2002). The 

wet season is from December to the end of April, with a dry spell in January. The dry season is 

from May to October. Temperatures vary within a range of 15° C to 30° C depending on the 

season and altitude (Fig. 2). The coldest month in the year is July while the hottest period is in 

October and November. On the other hand, the relative humidity (R.H) at noon rises from 36% in 

the driest months to 58% during the wet season. The higher rainfall amount of Mgori Forest 

Reserve and the nearby areas relative to that of Singida Region may be attributed to the presence 

of the forest. The forest lllay have influenced a favourable microclimate within the area, 

consequently increasing the amount of rainfall. Evaporation in the study area is almost the same 

to that of the whole Region and averages close to 200mlll annually. It is lowest in April where it 

goes down to zero mm and highest in October reaching 2200mm. Wind speed is usually high 

during the dry season, which is between may and October. 
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Fig. 2: Climatic diagram showing mean annual temperature and mean annual rainfall for 
the last 20 years (1980-2000) of Singida Rural District. 

Constructcd following Walter (1985). 

Source: Data obtained from Tanzania Meteorological Agency compiled for the station at 
Nduamughanga Primary School. 

3.5 The people 

The Nyatutu people or Arimi arc the main inhabitants in Mgori Division. They also occupy a 

large part of the Singida District and the n011hern portion of the Manyoni District. They belong 

to Bantu group of tribes and are supposedly a mixture of various people who entered this area 

some 250 years ago (Jerald, 1936; Moffett, 1958). Many elders in the area claim to have 

migrated from Ethiopia (Personal communications with the elders, 2004). The area was by then 
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sparsely populated by the Tatum ("wild dwellers") a nomadic or Semi-nomadic branch of the 

Tatoga tribe (Moffett, 1958). A few of the Taturu people still exist in Mgori forest reserve. There 

are two explanations of the origin of the name Singida. One is that it comes from the local 

vernacular name of tree, "Msingida" used for the blocks of wood, locally known as "singida" that 

were traditionally inserted in the ears of the people of the area (Mungwe Majcngo-the elder: 

Personal communication, 2004). Another explanation is that, the place was named after 

"Singieda", a Barbaig war chief who once lived there. This name in the Barbaig vemacular, 

means "zebra" and was given to the chief because on the day he was bom, a zebra was killed to 

provide pal1icular medicines to her mother (Moffett, 1958). The Arimi may be described as cattle 

keeping agriculturists. 

3.6 Population 

There has been a significant increase in the human populations of the Division in the past. For 

instance, in 1988 the Wards of Ngimu, Nduamughanga, Pohama, Unyampanda and Mughunga 

had a total population of3200, 1089,253 I, 1345 and 1140 people respectively (Opole, 1994 cited 

in Ikakukidua, 2002). According to the survey conducted by Singida Water Source Ltd (1996), 

the population size was estimated to 3738, 2991, 1663, 1362, and 1382 people for Ngimu, 

Nduamughanga, Pohama, Unyampanda and Mughunga wards respectively. 

3.7 Land use and economy 

Cropping in combination with livestock rearing is a major land use in the Division. The forest 

reserve in the area covering about 45,000ha is relied upon for fuel wood, building materials and a 
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number of other forest products, all largely at a subsistence level (lkakukidua, 2002). The major 

food crops grown are sorgl:u.un, sweet potatoes, millet and maize. Cash crops include: sunflower 

and groundnut. Cotton used to be one of the most important cash crops but recently has lost 

ground due to a number of reasons, the major one being low market prices. In the villages, 

women are involved in basketry and pottery. However, marketing of thesc and other products 

remain a problem, pat1icularly for remote meas like Nduamugimng,L In these aIC<lS, roads are 

inaecc8sible especially during the rainy season (sec Plate I). 

Plate 1: Inaccessible road toward Nduamugh:mga Village. 
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3.8 Vegetation 

Physiognomically, the whole area is typical of savannah woodland. Based on its location and its 

vegetation type, it lies entirely within the Somalia-Maasai Regional Centre of Endemism (White, 

1983). According to Attebring (1995; cited in Water Source Limited 1996), the vegetation cover 

and distribution is mainly composed of Jllbemardia globiflora (69.3%), Brachyslegia 

speciformis (10.3), Combrellllll zeyheri (3.7), Lannea schill/peri (2.2%), COlI/mipJwra 

II/ossalllbicensis (1.6%), PrelocmplIs angolensis (1.5%), Combrelllm molle (1.5%) and 

LonchocmplIs bllssei (1.4%). The commercial forest species are few and far between with only 

about 70 trees/ha and a total of standing volume of less than 20m3/ha (Attebring, 1995; cited in 

Water Source Limited, 1996). According to the above source, the valuable tree species found in 

the forest include PrefocmplIs ango/ensis, AlJenzia qllaensis, Dalbergia II/e/anoxy/on and 

Brachyslegia species. During this shldy, late fires seriollsly affected the dry season vegetation 

and most herbaceous and under storey plant species were burnt (see plate 2). 
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Plate1: Burnin~ of vegetation: A common practice in the area 
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4 MATERIALS AND METHODS 

During Participatory Rural Appraisal (PRA), data were obtained through field inventory, 

interviews using both stl11ctured and semi-structured questionnaires (Appendix 5). The study sites 

for the social survey were the 5 villages, which surround the forest reserve in the Division. These 

are Unyampanda, Mughunga, Nduamughanga, Ngimu and Pohama villages (see Fig. 2 and 

Appendix 6). 

4.1 Informants selection 

183 informants with general ethnobotanical knowledge on both wild and cultivated vegetables 

were interviewed in the present study. Of these, 50 (ten from each village) with specific 

knowlegde were identified as key infolmants (see Appendix 9). Selection was done using 

systematic sampling procedures from all the five villages, which surround the forest area in 

collaboration with the local administrators, elders and other community members. Each village 

constituted a minimum of five sub-villages; hence, about 8 informants were selected from each 

sub-village. The respondents from each village who were reached were: Unyampanda 41 

(22.4%), Mughunga 31 (6.9%), Nduamuhanga 35 (19.1%), Ngimu 34 (18.6%) and Pohama 42 

(23%). The response rate was generally good despite the serious problem of food crises that 

existed in the area. All these were informed about the study objectives and aims to make them 

more open and co-operative. 

In this study more women (70%) were involved because of the cultural division of labour of the 

Nyatul11 women that makes them more responsible in the collection, production, marketing and 
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preparation (cooking) of vegetables. The assumption here was that, women were more 

knowledgeable on food plants than men. 

4.2 Ethnobotanical data collection 

Ethnobotanical data collection was based on ParticipatOly Rural Appraisal (PRA) techniques, as 

described by Maundu (1995), Grenier (1998) and Coe ef al. (1999). The PRA techniques 

employed are presented below: 

4.2.1 Participant observation 

This involved direct observation in the field during the study period. The principal researcher 

stayed with the people in the study area for about five months that is from 1'1 September to 161h 

February and shared with them the many facets of their life from subsistence activities such as 

farming or gathering of vegetables to attending their ritual occasions such as matTiages, burial 

ceremonies, religious celebrations or initiation rites. 

4.2.2 Semi-structured interviews and listening techniques 

This was the main method of data collection. Semi-stmctured interviews were administered to the 

selected respondents with general ethnobotanical knowledge on vegetables based on the 

description by Martin (1995) and Cotton (1996).50 key informants (about 10 from each village) 

with outstanding knowledge on vegetable plant species responded to key questions. A checklist 

of topics or main questions was prepared before hand as per the attached schedule in Appendix 5. 

Most of the interviews and discussions were conducted in Swahili as the national language and 
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occasionally in Nyatum as the vernacular language of the local people in the study area. There 

was no need of translation because the principal researcher was quite familiar with both 

languages. During the interview, information sets concerning gathering, preparation and use of 

vegetables were recorded. Data about diversity (abundance), number of species (density), 

cultivation practices, status and marketability of the vegetables in the area were also collected. 

Each informant was visited for at least three times in order to crosscheck on the validity and 

reliability of the infOtmation given. Repeated visits also helped to get information that might have 

been left out during the previous interviews. 

4.2.3 Informant consensus and group discnssions 

The value or the relative importance of each plant was evaluated based on the proportion of 

infornlants who independently reported its use as a vegetable in accordance to the approach used 

by Adu-Tulu e/ al., (1979) and Trolter and Logan (1986). According to these authors, the 

fi'equency of usage of each plant species, as reported by informants indicated the use value 

(popularity) of the species. Responses from the interviewees were recorded in a field notebook. 

Some photographs were taken to supplement the written and the recorded information. Group 

discussions were done for reaching an agreement among the respondents on the various aspects 

of the collected plants such as names and physical variations. Meetings of a few selected 

respondents from each village were convened. These were so helpful in the discussion and 

thereafter consensus on the use and the associated indigenous knowledge on the plants. 
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4.2.4 Open-ended conversation and unstructured interviews 

The open-ended conversation techniques as described by Martin (1995) and Cotton (1996) were 

used to gather indigenous knowledge of NyatulU people related to conservation and use of 

vegetables including their habitats. Using these techniques, respondents gave extensive responses 

to a series of general questions, some of which were prepared in advance (Appendix 5), and some 

of which raised naturally in the cause of the conversation. These techniques werc followed to 

ensure successful data collection. Unstructured interviews were made to collect information in 

places such as markets. Through this, information related to plants used as vegetables was 

collected. 

4.2.5 Guided field walks 

Guided field walks (Maundu, 1995) were used to supplement the information obtained through 

semi-stlUctured interviews. A group of selected key infOimants; 3 women and I man from each 

village accompanied the researcher to the field to document important plant species used as 

vegetables and their habitats along the laid down belt transect. As the key informants identified 

the plants, they explained how it was being used, harvested and eventually prepared. Information 

was considered valid and reliable if at least three or more key informants/interviewees at different 

sessions gave the same information. During this approach, specimens of plants identified as 

vegetables were collected for identification purposes as described in section 4.3. 
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Plate~: Research team at one of the sample plots in Pohama village forest reserve 

4.2.6 Preference ranking 

The preference ranking technique was used to rank some selected vegetable plants according to 

the degree of preference and scarcity. Preference ranking is one of the analytical tools that 

involve asking people to think of some five to ten items and arrange them according to a given 

criterion (Martin, 1995). In the course of this study, vegetable plants were ranked according to 

the degree of preference and scarcity. In a group of five items, each rank was given an integer 

value of I to 5, whercas in a group of ten items each Tank was given an integer value of 1 to 10. 

In this case, the most preferred and or the scm·cesl vegctable plant species, was given the highest 

value, willie 1he least important (fhc least prefencd and or 111C less scarce vegetable plant species), 
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was assigned the least value (i.e. I). Figures for all the respondents were summed up to obtain the 

overall ranking for the items by the selected group of the respondents. For this purpose, 10 

individuals were randomly selected among the key informants. Each of these was provided with 

fresh specimens of 10 indigenous vegetable species, reported as being most liked and was asked 

to rank them using the above-mentioned criterion. The same procedure was carried out for the 

scarce spccies. The selected species for this purpose was based on the information that was 

obtained from the key informants, vegetation study, species and family use reports, observations 

and other attributes. The most valuable and commonly used vegetable plant species were also 

determined by this technique. 

4.3 Botanical data 

Specimens were collected based on ethnobotanical infomlation that was provided by the 

informants. The voucher specimens for wild, cultivated vegetables and other plant species were 

collected and identified, first on site and later the identification was confirmed using taxonomic 

keys and botanically authentified specimens in the herbarium in collaboration with the plant 

taxonomists from the Herbarium of the University of Dar es Salaam. Plants collected were 

numbered, pressed, dried and mounted for identification. The identification was based on the 

works of Haines and Lyke (1983), Brummitt (1992) and Kokwaro (1994). Collected and 

identified specimens were kept at the Herbarium of the University of Dar es Salaam for future 

reference (see Appendix I). 
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4.4 Vegetation data 

Data on vegetation types and distribution were collected. The landscape was stratified based on 

measurable parameters such as, cultivated lands, natural forest, slope and disturbance that existcd 

in the area such as fire and grazed areas as described by Mueller-Dumbois and Ellenberg (1974). 

The levels of disturbance recorded were assessed on a subjective scale of 0-3, detailed as follows: 

(O)-nil; (I)-moderate; (2)-heavy; (3) (Kumlachew and Yeshtla and Tamrat Bekele, 2002). 60 

representative reI eves measuring 20m x 20m were established in each stratum using random 

selection methods as proposed by Braun-Blanquet, 1965). 5m x 5m quadrats were established 

within the layer plots for sampling herbaceous species (Kent & Coker, 1992). All vascular plants 

encountered were listed and their cover abundance estimated by using percentage scales, which 

were then convetted to a 1-9 Braun-Blanquet (1932) scale using the modified Van der Maarel 

(1979) method, cited in Zerihun (1985). 

The relative plant cover I abundance matrix was analyzed usmg multivariate numerical 

classification methods and vegetation types were identified. The OCCUlTence and percentage 

(relative) abundance of vegetable plant species was established and compared between the 

different vegetation types. In addition, during the wet season a 5tlLxl000m transect was laid from 

the house site to the margins of the gardens or fallow lands towards the forest in each village. 

Within transects, the type of vegetables found, number of individuals of each type and habitats of 

plants were recorded. Data were collected from 60 plots, by taking 12 plots from each transect. 
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4.5 Data analysis 

• Ethnobotanical and vegetation data were analyzed usmg a Statistical Package for Social 

Sciences (SPSS) and Microsoft Excel and summarized in the form of tables and graphs. 

• Descriptive statistical methods such as percentages were employed to analyse and summarize 

the ethnobotanical data from the interviews on repOited vegetable plants and associated 

knowledge. 

• Preference ranking was used for comparison of the most preferred, least preferred and scarce 

vegetable plant species in the study area. 

For vegetation data analysis, matrices for cover abundance values for both dry and wet seasons 

were produced. These were subjected to multivariate numerical analyses as described by Digby 

& Kempton (1987). According to Pod ani (2000), the dendrograms produced by SYNTAX 

software are based on the type of division that is agglomerative and hierarchical. This analysis 

shows the different sample sites forming the distinct community types against the similarity 

scale ranging between 0-1. According to Pod ani (2000), to minimize variation, the values were 

standardized using 10glO. The similarity ratio was calculated using the following matrix notation: 

SRI,] = IX kd * Xkj, f (Ix\'l+ IX\,j -IXk,! *Xk,j) 

Where: SRi!, j, is the similarity ratio between vegetation samples i and j, mu for the presence 

absence data; where Xk is the value of the klh variable in the ilh and/, samples and mu is the value 

of the mlh variable in the ilh and jlh samples. 
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After the fusion of the ith and jth samples on the basis of their high similarity, a new sample, by 

species (n*m) matrix is established with the average of the kth (quantitative data) or mth (presence­

absence data) variables or the previously combined ith and j'h samples. In this analysis, the species 

association was recognized and then categorized into groups. 

4.5.1 Species diversity 

Species diversity was determined using Shannon-Wiener diversity index (Fowler and Cohen, 

1992) as follows: 

H' = Shannon-Wiener diversity index 

Pi = Proportion of a particular species in a sample 

In = Natural logarithm 

Species richness index of the study site corresponds to the total number of species present in it 

and thUS indicated the relative wealth of species in the study site. 
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5 RESULTS 

5.1 Diversity of plant species used as vegetables by the indigenons people 

Information about 56 species used as vegetables by the Nyaturu people in the study area was 

recorded from a total of 180 sample plots and through interviews, These species represent 

~! ramilies and 39 genera (Table 4), All these fall in a broad spectrum that ranges from being 

completely wild, semi-wild, domesticated Icultivated, exotic or naturalised, Most of the vegetable 

plant species in Mgori Division are wild in nature and still collected from the wild, disturbed 

areas, fallow lands and I or arable lands, 

Table 4: The list of different vegetable plant species IIsed by the indigenous people 

(L= Tender leaves, F= Fruits, B= Bulbs, Ts= Tender shoots, Fw= Flowers, Tp= Tender pods and 
S= Seeds) 

SIN Species name* Nyaturu name Family name Status Habit Parts 
used 

I Abeimonelills Mbamia Malvaceae Cultivated H L,F 
esclIientus 

2 Adansonia Muandu Bombacaceae Wild, T L, F 
di5dtata nurtured 

3 Adenia glll1lnifera Itindimburi Passifloraceae Wild, S L 
nurtured 

4 Ageratum Jembo Asteraceaea Narture H L 
conyzoides 

5 Alium cepa Kitunguu Alliaceae Exotic, H I3,L 
nurtured 

6 Amaranthus lvlogha Amaranthaceae Wild, H L,Ts 
dubius nurtured 

7 A, hyb/'idlls Muchicah-ni- Amaranthaceae Exotic, H L, Ts 
ukuu/nyambu cultivated 

8 A, iividus Muchicha -ni- Amaranthaceae Wild, H L,Ts 
ukhoku nurtured 

9 A, spinoslls Mogha-wa Amaranthaceae Wild, H L, Ts 
maghuya nurtured 

JO Asystasia Mukhombi Acanthaceae Wild, H L, Ts 
?,angelica gathered 
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Table 4 cOlllilllled 

11 A. mysorellsis MufuufNdui-ya- Acanthaceae Wild, H L 
mbui gathered 

12 Azanza Mutogho Malvaceae Wild, T F 
f{arckealla nurtured 

13 Barleria Kilombelombe Acanthaceae Wild, H L 
acallihoides gathered 

14 Cajanlls cajall Mbaasi Fabaceae Exotic, S S 
cultivated, 
naturalised 

15 Capsiclim Firifiri-a-ariko Solanaceae Exotic, H F 
alllllllllli cultivated, 

naturalised 
16 Ceralolheca Mbata Pedaliaceae Wild, H L, Ts 

sesamoides nurtured 
17 Cleome hirla Ghasira Capparidaceae Wild, H L, Ts 

gathered 
18 Coccillia Maimbe-a- Cucurbitaceae Wild, C L,F, 

adoel/sis ng'ughuya gathered 
19 C. grandis Maimbe Cucurbitaceae Wild, C L.F 

domesticated 
20 Corchorus Ikhonda-ra- Tiliaceae Wild, H L 

capslliaris. anyabi gathered 
21 C. olitorills Muundi Tiliaceae Wild, H L 

-_.-. gathered 
22 C. 'riclllm'is Ahungu Tiliaceae Wild, H L, I 

collected 
23 Crotalaria Mukukuru Fabaceae Wild, H L, Ts 

cylilldrostachYlis collected 
24 C. polysperma Songa Fabaceae Wild, H L 

collected 
25 ClIccllmis Mahanjo-a- Cucurbitaceae Wild, C L, F, 

dipsacells nghughuYJl gathered Fw, 
26 C. aClileatlis Mung'ang'aa Cucurbitaceae Wild, C L,F, 

gathered Fw 
27 C. figarei Mahukuma-o- Cucurbitaceae Wild, C L, F, 

mufumbu collected Fw 
28 C. melD Ghunga Cucurbitaceae Exotic, C L, F, 

cultivated, Fw 
naturalised I I , 

29 ClIclirbita Muhukuma Cucurbitaceae Exotic, C L,F, 
maxima cultivated, Fw 

naturalised 
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Table 4 continued 
30 C. pepo Munyungu Cucurbitaceae Exotic, C L,F, 

cultivated, Fw 
naturalised 

31 EIJIIIlI'ococca Gutinti Euphorbiaccac Wild, S L 
bOl/gel/sis collected 

32 Filllbrisilyis Sasa-o-makuja Cyperaceae Wild, Sg L 
{errllgil/ea collected 

33 GOl/grol/eullla Nduta Asclepidaceae Wild, C L 
al/golellse gathered 

34 Cleollle gynalldra Mung'ang'i Capparidaceae Wild, H L, Ts 
nurtured 

35 Hygrophila Nkokomea Acanthaceae Wild, H L 
schulli gathered 

36 Ipomoea balatas Mudoro Convolvulaceae Exotic, C L 
cultivated, 
naturalised 

37 1. cairica Maghanja-a- Convolvulaceae Wild, C L 
wambu collected 

38 1. sinensis Mungudungudu Convolvulaceae Wild, C L 
gathered 

39 Laul/aea comuta Gahunga Asteraceae Wild, H L 
gathered 

40 Lycopersicoll Munyanya Solanaceae Exotic, H L,F 
esculel/ills cultivated, 

naturalised 
41 ManillOt Muhogo Euphorbiaceae Exotic, S L 

esclllellta cultivated, 
naturalised 

42 M. glaziovii Muhogomufira Euphorbiaceae Exotic, S L 
cultivated, 
naturalised 

43 Momordica Mahanjo-o- Cucurbitaceae Wild, C L 
{oetida mufumbu gathered 

44 Mukia Mung'ang'aa Cucurbitaceae Wild gathered C L 
maderaspatana 

45 OXygOIlUIII Mbighii Polygonaceae Wild, H L 
sinuatulII gathered 

46 Pel/ ta rrh i 1/ 11111 Makutwi-a-njou Asclepidaceae Wild, C L 
il/sipidiulII gathered 

47 Phaseolus Muharage Fabaceae Exotic, H L, S, 
vulgaris cultivated Tp 
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Table 4 continued 
48 Pipper nigrum Mufirifiri Piperaceae Exotic, H F 

cultivated 

49 Pyrenacantha Nduta-ni-nkuu Icacinaceae Wild, C L 
kuarabassana cultivated 

50 SesalllulII Ikhonga Pedaliaceae Wild, H L 
angus ti/oliulll gathered, 

nurtured 

51 S. indicuIII Ikhugha Pedaliaceae Wild, H L 
gathered, 
nurtured 

52 SolanuIII nigruIII Muntomolankuku Solanaceae Wild, H L 
gathered, 
lllutured 

53 Spermacoce Ndisia Rubiaceae Wild, H L 
senensis gathered 

54 Tragia brevi pes Urambi Euphorbiaceae Wild, C L 
gathered 

55 TriulIlpheta Kifou Tiliaceae Wild, H L 
rhomboidea gathered 

56 Vigna Mukusa Fabaceae Exotic, C L, S, 
unguiculata cultivated, Tp 

naturalised 

* For names oj authorities, see Append/x 1. 

Of all the identified vegetable plant species, 2 (3.6%) were trees,S (8.9%), shrubs, 18 (32%) 

climbers and 30 (53.6%) herbs (Fig. 3). This suggests that herbs have a significant contribution to 

vegetables than trees and shrubs. Further analysis revealed that, plant species belonging to the 

Family Cucurbitaceae contributes more species for use as vegetables by the indigenous people in 

the area, accounting for 17.9%. The distribution of vegetable plant species among the Families is 

shown in Table 5. 
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. Fig. 3: Habits and status of vegetable plant species 

Table 5: Plant Families and the number of species 

SIN Family name No. of species % of the total 

I Acanthaceae 4 7.14 
2 Alliaceae I 1.78 
3 Amaranthaceae 4 7.14 
4 Asclepidaceae 2 3.57 
5 Asteraceae 2 3.57 
6 Bombacaceae I 1.78 
7 Capparidaceae 2 3.57 
8 Convolvulaceae 3 5.35 
9 Cucurbitaceae 10 17.85 
10 Cyperaceae I 1.78 
II Euphorbiaceae 4 7.14 
12 Fabaceae 5 8.93 
13 Icacinaceae I 1.78 
14 Malvaceae 2 1.78 
15 Passifloraceae I 1.78 
16 Pedaliaceae 3 5.35 
17 Piperaceae I 1.78 
18 Polygonaceae I 1.78 
19 Rubiaceae I 1.78 
20 Solanaceae 3 5.35 
21 Tiliaceae 4 7.14 

Total 56 100% 
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5.1.1 Species prefcrcnces 

Summary results for ranking scores of vegetable plant species reported as being most preferred, 

least preferred and most valuable as perceived by the respondents from all the five villages are 

presented in Tables 6 to 9. Rankings slightly varied from village to village. However, since the 

interest was to show the overall ranks by villages, then the preference scores from each village 

were combined together. For example, the analysis of data given in Table 6 shows the rank order 

of plant species based on their popularity as vegetables. Only the 10 most preferred wild 

vegetables were considered and Coccinia gral/dis was the overall most preferred vegetable in the 

five villages. 

Table 6: Aggregate preference ranking scores for 10 most liked wild vegctables 

Species name Aggregate scores by 
villages (Coded V,-Vs) Total Avc- Rank 

Nyaturu BotaniCal name rage 
name V, V2 V3 V. Vs 

Mogha Amaral/thlls spil/oslls 79 81 78 75 72 385 77 4'" 

Mbata Ceralotheca 84 76 79 78 75 392 78.4 3rd 

sesanlOides 
Mungudungudu Ipomea sil/ensis 22 19 23 30 39 184 37 7'" 
Mukukuru Crotolaria 53 42 42 48 41 226 45.2 6'" 

cylindroslachYlis 
Ikhonda Sesallllllll 54 51 62 60 51 278 56 5'" 

anglls lifoli 1111/ 

Maimbe Coccinia "ral/dis 91 91 93 79 88 442 88.4 1" 
Mahukuma ClIclirbita pepo 76 79 83 83 77 401 80.2 2nd 

Mung'ang'i Cleome fOlI/al/dra 27 38 29 21 27 142 28.4 10'" 
Jimboankuku Solmlllllllligl'lllll 24 23 28 28 47 ISO 30 9'" 

Kilombelombe Barleria acallihoides 36 44 32 33 36 181 36.2 8'" 

Note: For villages: V,= Unyampanda, V2=Mughanga, V3= Nduamughanga, V.= Ngimu and 
V5= Pohama 
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Prefened vegetables are due to their widely appreeiated taste, sweetness (palatability), storage 

ability (could be store in dry places for over a year), ease of availability, ease of collection as 

they nOimally grow near homestead and above all, they may be sold in cash or bartered with 

food commodities such as cereals and legumes or other household items. Nearly in all the five 

villages, CocciJlia graJldis ranked the first, whereas Sesallllllll aJlgllslijolilllll ranked the 5th
. 

However, SeSalllllll/ aJlgllslijo/iulI/ is highly consumed during the dry seasons when other 

preferred wild vegetables were off-season. SeSallllllJl aJlgllslijolilill/ is usually collected fresh all 

the year round. Of all the wild vegetables in the area, CocciJlia grell/dis is the most preferred due 

to its sweet (palatable) taste, ability to cook fast and easy availability (naturalized and cultivated 

around the homes). It may also be stored when dried or in the foml of dry cakes or powder and 

above all, it is one of their cultural vegetable sauces. Likewise, SesamuIII allgllstijolilllll is one of 

the most prefened and commonly used vegetables in the area, among other reasons, is its use 

value as both food and medicine. Its leaves and roots are being used to cure stomachaches and 

eye diseases, which are prevalent in both cattle and human beings (Table II). Further analyses 

as indicated in Tables 7 and 8 revealed more interest on the indigenous vegetable species than on 

the exotic species. For example, in Table 8 the first three most prefelTed vegetables are wild. 

Exotic species are ranked high, which shows low preference by the communities toward these 

species. 
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Table 11 continued 

11 Cleome Mung'ang'i Capparidaceae H L&R Earache (wounds in the ears), For earache leaves are crushed and Orall 

gynandra Constipation & backbone ache squeezed. The juice applied into the Skin 

Intestinal wonns, ear(s), Surface 

Severe headache, For constipation and backbone ache Depend 

Body inflammations , the crushed leaves are inserted into mgon 

the rectum. the 

For the relief of severe headache, nature 

the crushed leaves are inhaled or of the 

smelled. ailment 

For stomachaches & body 

inflammation the half cooked leaves 
-

eaten without salt and take a wann 

shower with the leaves infusion 

added in water. 

12 Jpomea Mudoro Convolvulaceae C L Intestinal worms, The juice from boiled leaves and or Oral 

balalas Induces vomiting after the half cooked leaves are given to 

ingestion of poison and snake the patient 

bite 
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Table II continued 

13 1. sinensis Mungudungudu Convolvulaceae C R Headache, Roots boiled and decoction given Oral 

to the patient 

14 Launnea Gahunga Asteraceae H L Stomach pains, Leaves are half cooked and eaten Oral 

cornuta Anti-worms, without adding salt 

Measles 

15 Momordica Mahanjo-o- Cucurbitaceae C R Treatment of bloody diarrhoea Roots boiled and decoction given to Oral 

foetida mufumbu the patient 

16 Mukia Ingtangtaa Cucurbiraceae C F Treatment of foot and mouth The cut pieces of the fruit are External 

maderaspatan disease of cattle and goats rubbed on the affected parts 

17 Sesamum Ikhugha Pedaliaceae H R Eye disorders in both humans Roots are chewed and extract! External 

angustifolium & livestock solution is spit into the affected 

eye(s) 

18 S. indicum Ikhonda Pedaliaceae H R Treatment oflumbago Roots boiled and decoction given to Oral 

the patient 
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Table II continued 

19 Solanum Muntomol- Solanaceae H B,F Fungal skin infections. Infusion from barks and fiuits is Skin 

nigrum ankuku &L Treatment of jaundice and mixed witb animal/milk butterfat surface 

rectal prolapse in humans and rubbed on the skin. 

Drinking the infusion from the 

boiled leaves 

20 Tragia Urambi Euphorbiaceae H R, Coughing, Roots or the whole plant is boiled Oral 

brevipes Wp Waist pains in women, and concoction given by the patient 

Tonsils, 

Haemorrhoids 
I 
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5.2 Extent of household dependency on indigenous vegetables 

Based on the opinions by the respondents, several reasons for use / reliance on wild 

vegetables over their exotic counterparts were solicited. These factors are also 

associated with the scarcity of the vegetable plant species. They are summarized in 

Appendix 6 and depicted in Fig. 5. 
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Fig. 5: Reasons associated with popularity of indigenous vegetables over the 
exotic ones 

The analysis of data given in Fig. 5 shows that, indigenous vegetables are preferred 

because they are cheap, scoring highest (18.7%) in Nduamughanga village, easily 

available with highest score in Mughunga and Nduamughanga villages of about 11.5% 

and due to their palatability, appreciated by most respondents (14.3% in 

Ndual11ughanga village). Other factors associated with dependency are culture, 

famine, ease of preparation, income generation and ease of processing. 
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In line with dependency, further analysis in Fig. 6 showed that household's 

consumption of vegetables varied considerably. The minimum consumption being 

250g and the maximum was 1750 g. Minimum consumption was recorded in 

hoseholds with about two family members wheareas the highest consumption was 

recorded in households with 8 or more family members. 
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Fig. 6: Household's collection/consumption of vegetables per meal by villages 

The weekly income gained from sales of vegetables in the area varies from less than 1500 Tsh 

«IUS$) up to 5000 Tsh (>5 US$) depending on the efforts (Fig. 7). However, the average 

income as indicated in Fig. 7 ranged from 4500-5000Tsh (4.5-5 US$). A pile of fresh 

vegetables that was equivalent to half a kilogram was sold at 100 Tsh (0.1 US$) and could go 

up to 200 Tsh (0.2US$) during famine. An individual vendor was capable of selling 250 piles 

of fresh vegetables in a season generating a minimum of 36,000 Tsh (36 US$). It can be 
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observed in Fig. 7 that, more incomes were generated in Ngimu and Unyampandil villages, 

which means that vegetable sales was more active in these villages that in others. 

70 

60 

50 

20 

10 

o 

Villages 

0<1$ 
III 1-2.5$ 
02.5-3$ 
Q3.5-4.5$ 
Gl4.5-5$ 
III >5$ 

Fig. 7: Household's income accrued from sales of vegetables 

5.2.1 Trends of availability of wild vegetables 

As observed in Fig. 8, most wild vegetables have peak availability between December and 

April i.e. during the rainy season. Vegetation surveys also indicated that, vegetables were 

abundant during the wet seasons of the year and velY scarce during the dlY seasons. This is 

because most of the plant species used as vegetables in the area are annuals, except a few 

species such as Sesallllllll angllsti/o/illl1l, Adansonia digitata, EI)'tilrococca bOllgensis, which 

are being collected all the year round (see Plate 4). A few respondents (1-4%) indicBted that 

the annuals, vegetable plant species were available all the year round. Sesallllllll anglisti/o/illlll 
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was reported by over 50% of the respondents to be available throughout the year. This trend 

coincides with the rainy season in the area, which nOlmally begins late in November and ends 

in April or May. The trend is also in line with the statistics that, (76.7%) of all the wild 

vegetables were being collected during the wet season, (7.5%) during the dry season and 

(15.9%) all the year round. When vegetables are scarce or absent, over (50%) of the local 

people buy from the neighbours who had collected enough during the wet season or from the 

local markets. The dried forms of all the annual wild and cultivated vegetable plants are 

mainly used during the dty season instead. 

100 

90 

80 

70 
~ 

.1:>' 
;.:;::l 

60 

..D 
,l) 

50 

'@ !O 

~ 3D 

:: 0 20 

10 

0 
Jal Feb l.Iar .~pr 1.13y In J11 Alg Sep Oct t!)U [~c 

MonU'S 

Fig. 8: Seasonal/monthly availability of vegetable plant species 
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Plate 4: Collection of Sesallllllll allgllstifolilllll during the dry season in Nduamughanga 
village 

5.3 Threats to the diversity and availability of vegetable plant species 

Several factors are associated with less availability of vegetable plant species in the study 

area. In this study, several approaches were applied to identifY the potential threats to the 

diversity and availability of vegetable plant species and thus point out those species that are 

threatened or under pressure. They include questionnaires, preference ranking and vegetation 

survey both in the natural forest and from the laid down belt transects. 

The questionnaire method that was canied out to solicit infom1ation on the factors associated 

with less availability of vegetable plant species in the area resulted into multiple responses 

that required cross tabulation analysis (Appendix 6) and summarised further in Fig. 9. Based 
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on these results, of all the indicators of scarcity, drought has the highest score of up to 97.1% 

in Ngimu Village and next is over-harvesting, which scored 94.1 % in the same village. 

Collection and sales of vegetable plant species such as SeSGlIllll1l allgllstijo/illlll, Ceratotheca 

sesamoides and many others was more pronounced in Ngimu village than in other villages. 

The third most important factors are wild animals and insects, which were reported by 77.1 % 

of all the respondents in Nduamughanga village. Fires had the least contribution of about 
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31 % in Nduamughanga village to the scarcity of wild vegetables. 

Fig. 9: Factors associated with scarcity (threats) of vegetable plant species in the al'ea 

Preference ranking that was performed to identify the potential practices! uses that can be 

considered as major threats to vegetable plant species in the study area as perceived by the 

key infommnts revealed the same trend. The analysis of preference ranking matrix indicates 

similar results to those ones by the households (Table 12). Analysis of data in Table 12 shows 

that drought still scored the highest (20.1 %) and ranked the first, followed by over harvesting 
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16.6%, and the third most importlmt indJcator is population gJow(lJ (15.9). Population growth 
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Table 12: Preference ranking scores of factors for scarcity "threats" of vegetables as 
perceived by the key informants 

(Scores: 5 highest; 3 medium and I least score) 

Scores by respondents (Coded R1-RIO) 
Indicators 
of threats Rl Rz RJ RJ Rs R6 R7 Rs R9 RIO Total % Rank 

Drought 5 3 3 2 2 I 4 4 5 5 34 20.1 1 

Livestock 3 I 2 2 3 4 3 3 2 I 24 14.2 5 

Bush 4 3 3 2 5 I 2 I 2 3 26 15.4 4 
clearing 
Over- 3 4 3 3 4 5 I 2 2 I 28 16.6 2 
harvesting 
Wild 2 I I 2 I 2 I I 2 3 16 9.5 6 
animals 
Population 2 4 I 5 2 3 3 4 1 2 27 15.9 3 
Growth 
Fires I I 2 I I 2 3 2 1 I 15 8.9 7 

Cluster analysis that was performed to crosscheck the similarity of responses among the 

informants is shown in Fig. 10. The clustering results depicted in the dendrogram (Fig. 10), 

exhibited a clear separation of respondents at the lower cluster levels. 
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Fig. 10: Dendrogram showing the similarity of responses on factors associated with 
scarcity of vegetables 

Further analysis in Table 13 indicates that the scarce vegetables ranked 1 & 2, i.c. Morlllodica 

foetida and CliclIlllis jigarei respectively, are mostly obtained in the natural forest, which is 

now a reserved area in which hnman activities are strictly restricted including collection of 

wild vegetables. 
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Table 13: Aggregate preference-ranking scores for the scarce vegetables in Mgori 
Division by villages. (For village codes. see Table 6.) 

Species names Aggregate scores by 
villages (Coded Vt-Vs) 

Nyaturu Botanical Vt V2 V3 V4 Vs Total Average Rank 
name name 
Ikbonda SesalllulIl 23 28 29 28 29 137 27.4 3rd 

angus lifo/ i IIIn 

Mbata Ceratollieca 29 23 25 30 27 134 26.8 4th 

sesallloides 
Mahanjo-o- Morlllodica 42 40 37 40 36 195 39 1st 

mufumbu (oelida 
limbo-a- So/anulIl 22 18 16 18 23 97 19.4 Sill 

nkuku lIigrulll 
Mahukuma- CuculIlis 36 41 37 39 36 189 37.8 2nd 

o-mufumbu figarei 

The variations in responses given in Table 13, as observed in the cluster analysis showed in 

Fig. 11, suggests different perceptions among the respondents on the actual meaning of 

"scarcity" due to threats. For example, when asked to mention and / or to rank the scarce 

vegetables, respondents from village Ngimu village (V4) gave more scores on the two species 

that are found abundantly in the reserved area. 

Villages 

V2 

V3 
V4 
VI 
V5 

Q lQ lQ 
+-- ---- ---+--- --- ---+--- --- ---+--- ------+--- ------+ 

Dis similaJ:ity 

Fig. 11: Dendrogram showing the similarity of responses in Table i3 most scarce 
vegetables using Complete Linkage method 
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5.4 Indigenons practices by the local people to conserve vegetable plant species 

Based on the information obtained from the respondents and observations, five major 

practices for conserving vegetable plant specIes m the area are commonly in use. These 

include domestication/cultivation, seed storage, application of kraal manures, home gardening 

and nurturing (Fig. 12). Of all these, application of manures and nurturing are the most 

common practices in the area accounting to over 75% in all the villages. Domestication and 

storage of seeds are relatively at a much lower levels (less than 45%) across all the villagcs. 

Gardening is least practiced «25%) across all the five villages (Fig. 12). This is because of 

drought in the area coupled with lack of permanent water sources to enable irrigation during 

the dry season. 
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Fig. 12: Common indigenous practices for conserving vegetable plant species 
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5.5 Vegetation classification and distribution of vegetables into community types 

304 plant species that belongs to 53 families were collected and identified from the study area. 

The dendrograms for both dry and wet season vegetation analyses are given in Fig. 13 and 14 

respectively. 

The dendrograms produced by SYNTAX software shows the different sample sites fonning the 

distinct community types against the similarity scale ranging between 0-1. From this analysis, 

species association was recognized and then categorized into 4 groups at a dissimilarity level 

of 0-1, during the dry season and 5 groups at a dissimilarity level of 0-0.95 during the wet 

season. Apparently, 9 groups were formed during both seasons. However, it should be noted 

that since vegetation data were collected from the same plots monitored in both seasons, then 

some factors are responsible for the instability of the communities. Such factors are discussed 

in section 6.5 of chapter 6. Despite such factors, the wet season community types still 

correspond to the dry season community types. For example, Community I & II of the wet 

season correspond to community I of the dry season. Likewise, community III of the wet 

season correspond to community II of the dry season, and community V of the wet season 

correspond to community IV ofthe dry season. 

Based on the dendrogams, the distinct groups were named community types and were 

designated as I, II, III and IV, (Fig. 13) for the dry season and I, II, III, IV and V (Fig. 14) for 

the wet season. Plant community types have been named by use of dominant plant species 

within each group (Appendices 3 & 4). One or more plant species with the highest mean 

cover abundance value have been used in naming the plant communities (Whittaker, 1970). 
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To get the mean cover abundance value, the average cover/abundance scale of each ·species in 

every community where they occur was calculated. According to Whittaker (1975), more than 

one species nOlmally dominate one particular plant community. 

Dry season Plant Community type include: 

Community type I: JlIbe/'l/lldill globijlora-Lollc!toc([rplIs erioc([lyx community 

Jube/'lladia globijlora is the dominant tree layer in this community. This community occurs in 

the village forest reserves (VFRs) or zones II and III, which belong to Nduamughanga, 

Pohama and Mughunga villages. This area occurs at altitudes of about 1436 m a.s.!, 1468 III 

a.s.! and 1445 m a.s.!, for Nduamughanga, Pohama and Mughunga village forest reserves 

respectively. Vegetable plants that are common in this area include Sesal/lum IlllgustifolillJll 

and Elythrococca bOllgellsis. Other woody species associated with this community include 

Pteroc([}pus ([Ilgolensis, COJllllliphora moss([}nbicensis, Brachystegia spiciformis and 

Combretum molle. The herbacious layer constitute mainly of Panicul/l I/laximum, indigo/era 

volkensii and Eragrostis aspera. 

COIlllllunity type II: Albizia J/([rveyi-Acacfa drepallolobillm-Lolldetia simple.x 
cOllllllunity 

Albizia harveyi-Acacia and drepallolobiulll-Loudetia simplex are the typical characteristics 

features of this community. The plots describing this community type occur mainly in 

Masiriva area in Pohama part of forest reserve. The average altitude of this area is 1523 11l 

a.s.l. Woody species such as Commiphora tronthae and Brachystegia spicifoJ'mis are also 

common in this community. Other non-woody species common in this community are 

Hyparrhenia I'll/a, Panicul/l maximum and Tridax procumbens. The vegetable species that 
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occur in this area include Ely/Izrococca bongensis and SesalllulII angus/i/oiilllll. 

Community type III: Boscia al/gllslijolia-JlIslicia saivadois community 

Boscia aglis/i/oiilllll, JlIsticia saivadois are characteristic species of this community. This 

community type occurs in zone III of Mug hung a village forest reserve. It exist as an outlier of 

community type II and constitute the least area or plots. Other woody species that are part of 

this community include Boscia lIIossalllbicensis, Vi/ex keniensis, COlllllliplzora lIlolle, Grewia 

bicoior and COlllbre/1I11l lIlolle. Other common non-woody species in this community are 

Tridax proclllllbells and RynclzeiY/rlIlIl repens. The average altitude in which this plant 

community type was found to occur is 1445 m a.s. 1. None of vegetable plant species were 

recorded in this community type. 

Community type IV: Ficlls slllltlll/al/ii-Tricaiysia mal/riel/sis community 

This community cOlTesponds to the community V of the wet season. Ficlls slllhllllanii and 

Tricaiysia I'l/andellsis are the characteristic features of this community. This plant community 

type is mainly located in zone III ofNgimu village forest reserve and partly in zone II of the 

same area at an average altitude of 1458 m a.s.l. In respect to the vegetable plant species 

available in this community type, Adansonia digi/a/a was the most common followed by 

Ely/lzrocacca bongensis. Other common vegetable plant species include Gongranel/Illa 

angoiense and Sesallllllll anglis/i/oiilllll. 
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The five wet season plant community types are: 

Community type I: Juber1ladia globijlora-Bmchystegia specijormis community 

This community corresponds to community I of the dlY season. Jllbe/'lladia globiflora 

dominates this community type. Brachystegia speci/ormis is the next dominant species. 

LOlldetia simplex and Pal/icll/n maximum constitute the ground cover. Another plant species 

that is closely associated with this community type is PterocarplIs al/golel/sis. The average 

altitude for which this community type occurs is 1437 m a.s.!, located in Nduamughanga 

village forest reserve and 1468 m a.s. l. in Pohama village. The presence of grasses as 

dominant under storey species suppressed the growth of herbs and shrubs that were observed 

to be rare. Climbers, most of which are useful as vegetables by the local people are common 

in this community type. These include Ipomoea sinensis, Cucumis jigarei and Momordica 

/oetida. The lower canopy layer is composed of species such as Catul/aregulll spinosa, 

Cantlliulll burtu;;, Comllliphara lIlossabicensis and Lallliea humi/is. 

Community type II: Juberlladia globijlom-Digitaria pel'rottetii community 

This community type also corresponds to community I of the dry season. It is characterised by 

Jubemadia globijlora as a dominant tree layer, while Digitaria perrottetii forms the ground 

layer. Cleome hirta is a common edible herb in this community. Grass species such as 

Loudetia simplex and Pallicum lIlaximum were also available. Other woody species associated 

with this plant community type are Pterocmpus (fngo/ellsis, Schrebera trichoclada, Xeroderis 

stuhlmal/ii, Strophanthus em in ii, and Combretum zeyheri. CuclIlIlis jigarei is the common 

vegetable species in this community. 
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Community type III: Bracltystegia specijol'lIlis-Digital'ia pel'l'ottetii community 

This community cOlTesponds to community II of the dry season. This community is mostly 

dominated by Brachystegia spicijormis in the tree layer and Digitaria perl'ottetii in the under 

storey layer. Other non-woody plant species in the ground layer include Tridax procumbells, 

Bidells pilosa, Justicia salvadois and Aspilia mosambicellsis. Other associated woody plant 

species are Pseudovigl1a argelltae, Boscia mosambicellsis, Commiphora aji-icalla, Daldergia 

stllh/mallii, Pselldolachllostylis maprollllifolia and RhYllchelytrllm repells. ClIcllmis figare; is 

the abundant edible climbing herb in this community type. This community seems to be an 

outlier of community type II and constitute the least number of sample plots. This community 

type is located in zone III of Mughunga village forest reserve. This area has an average 

altitude of 1445 m a.s.l and generally dominated by sandy- loamy soils. 

Comm unity type IV: LOIlc!lOcarpl/s bllssei-Eragrostis cylilldrijlora community 

This community corresponds to community III of the dry season. This type of community is 

dominated by LOllchocarplls bl/ssei in the tree layer and Eragrostis cylilldriflora in the ground 

layer. Many of acacia plant species exist in this community type. They include: Acacia seyal 

val seyal, A. drep{/}/O/obium, A. tallgallyikellsis and A. torlilis. Other woody species in this 

community type include Albizia harveyi, Catllrallegllm spillosa, Commiphora trolll/we and 

Capparis tomelltosa. The associated grass species include Hyparrhellia mfa, Pallicllm 

maximum and Tridax proculllbells. This plant community type is located in Pohama village 

forest reserve, sub-village Mash·iva, at an average altitude of 1523 m a.s.l, and partly 

dominated with sandy-loamy soils and clay (black) soils. 
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Community type V: Adallsollia digitata-FiclIs stllll/mallii community 

This community corresponds to community IV of the dry season. This plant community type 

is more or less equally dominated by Adonsollia digilata and Ficus sluhilllallii in the tree 

layer. The next dominant tree species is Tricaiysia malldellsis. Other woody species in this 

community include Terlllillalia sericea, T brown ii, Prell/na sinensis, Euphorbia gralltii, E. 

lIlatabeiensis and Capparis tomelltosa. The ground cover constitutes grass species such as 

Eragroslis racemosa, Digitaria abyssillica, D. perrolletii and Brachyslegia brizalltha. 

Adallsollia digitala, Sesalllum allguslifoiia and Elythrococca bOllgellsis are the most common 

wild vegetable plant species in this plant community type. This community type is found in 

Ngimu village forest reserve, at an average altitude of 1458 m a. s. 1. 
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Fig. 14: Dendrogram of vegetation community types for the wet season 
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5.5.1 Species diversity and their distribution among families 

The study area was found to have diverse species composition that was represented by 53 

families (Table 14). The plant species were identified from 120 plots sampled over both 

seasons in the forest reserve (Appendices I, 3 & 4). More than 50% of the plant species 

encountered belonged to 8 families only. 

Table 14: Distribution of species among Families 

SIN Family No. of % of SIN Family No. of % of 
species the species the 

total total 
1 Acanthaceae 11 3.6 28 lcacinaceae 1 0.3 
2 Aizoaceae 1 OJ 29 Lallliaceae 7 2.3 
3 Alliaceae 1 OJ 30 Liliaceae 4 1.3 
4 Aloaceae 2 0.7 31 Loganiaceae 2 0.7 
5 Alllaranthaceae 6 2.0 32 Malvaceae 7 2J 
6 Anacardiaceae 7 2J 33 Meliaceae 1 0.3 
7 Antharicaceae 1 0.3 34 Moraceae I OJ 
8 Apocynaceae 3 1.0 35 Ochnaceae 1 0.3 
9 Asclepidaceae 3 1.0 36 01acaceae 2 0.7 
10 Asteraceae 9 3.0 37 Passifloraceae 1 OJ 
11 Balanitaceae 1 OJ 38 Pedaliaceae 3 1.0 
12 Bignoniaceae 3 1.0 39 Piperaceae 1 0.3 
13 Bombacaceae 1 0.3 40 Poaceae 42 13.8* 
14 Boraginaceae 4 1.3 41 Polygonaceae 1 OJ 
15 Burseraceae 5 1.6 42 Rhizophoraceae 1 0.3 
16 Fabaceae 56 18.42 * 43 Rubiaceae 13 4.3* 
17 Capparidaceae 8 2.6 44 Santalaceae 1 0.3 
18 COlllbretaceae 10 3.3 45 Scropholariaceae 2 0.7 
19 Commelinaceae 4 1.3 46 Solanaceae 5 1.6 
20 Compositae I 0.3 47 Sterculiaceae 1 0.3 
21 Convolvulaceae 7 2.3 48 Tiliaceae 8 2.6 
22 Cucurbitaceae II 3.6 49 Umbelliferae 1 0.3 
23 Cyperaceae 10 3.3 50 Verbenaceae 3 1.0 
24 Ebenaceae 1 0.3 51 Vitaceae 5 1.6 
25 Euphorbiaceae 20 6.6* 52 Zingiberaceae 0.3 
26 Flacourtiaceae 1 0.3 53 Zygophoraceae 1 0.3 
27 Gensinaniaceae 1 0.3 

77 



The family Poaceae had the highest contribution of species with 42 (13.8%) of the total number 

of species. Next to it are the families Fabaceae 56 (18.42%), Euphorbiaceae 20 (6.6%), 

Rubiaceae 13 (4.3%) and Cucurbitaceae II (3.6). Others include Combretaceae 10 (3.3%), 

Cyperaceae 10 (3.3%), Capparidaceaea 8 (2.6%) and Tiliaceae 8 (2.6%). 

Data on plant species diversity (H'), evenness (E) and richness (N) of all the plant communities 

for both seasons are indicated in Tables 15 and 16. Dry season plant comlllunity types I, has the 

highest species diversity and richness, followed by plant cOlllmunity type II and IV. Plant 

community type 111 had the least species diversity and richness. 

Table 15: Comparison of plant species diversity, evenness and richness between the 4 
community types for the dry season 

Dry season plant community types 

I II III IV 

Species diversity (R') 4.1 3.85 2.41 3.64 

Species evenness (E) 0.84 0.85 0.87 0.86 

Species richness (N) 130 95 16 69 

Table 16: Comparison of plant species diversity, evenness and richness between the 5 
community types for the wet season 

Wet season plant community types 

I II III IV V 

Species diversity (R') 4.63 4.08 3.22 3.9 3.96 

Species evenness (E) 0.91 0.85 0.89 0.84 0.88 

Species richness (N) 164 121 37 106 90 
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In order to determine which group is different from the other and if the environmental factors 

contributed to the existing differences, both the groups and the environmental factors were 

sUbjected to multiple comparison tests. In this case, one-way ANOVA was used. In the dry 

season, vegetation clusters did not show any significant difference from each other, but the effect 

of fire was highly significant (Table 17). In the wet season clusters, fire and slope were 

significantly different (Table 18). 

Table 17: Analysis of variance (ANOVA) for dry season clusters 

Attribute Variables SS df F Sig. 

Community Altihlde 9990.82 3 0.21 0.89 * 

Slope 14.06 3 1.91 0.14 * 

Fire 28.73 3 5.08 0.004 *** 
-~, -----~.- -" 

Table 18: Analysis of variance (ANOV A) for wet season clusters 

---- ._-_.-----_. - -~--------.- .----~---~--

Attribute Variables 

Community Altitude 

* 
** 
*** 

Slope 

Fire 

Non-significant 
Significant 
Highly significant 

SS df 

----

16175.44 4 

27.86 4 

6.47 4 

F Sig. 

~~-

0.25 0.91 * 

3.12 0.02 ** 

9.68 0.00 *** 
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Further more when the environmental factors (altitude, slope and fire) were considered for all the 

,. vegetation communities and subjected to Duncan's Multiple Range test in which only fire was 

significantly different in all the vegetation groups for both seasons (Tables 19 & 20). 

Table 19: Duncan's Multiple Range Tests for dry season community types 

Community Types (No. of plots) 

Factors I (31) .II (2) III (12) IV (15) 

Altitude l445.096b 1448.00b l458.92b l47G.13b 

Slope 5.03b 5.83b 6.20b 5.7Gb 

Fire 3.39b 3.00ab 1.58a 2.67ab 

Harmonic mean sample 5.863, Alpha = 0.05 
Dijferenllelter /lolations in each column indicate significance difference at p<0.05 

Table 20: Duncan's Multiple Range tests for wet season community types 

Community Types (No. of plots) 

Factors 1(14) II (19) III (3) IV (12) V (12) 

Altitude 1439.00b 1447.2lb l455.00b 1458.92b 1485.67b 

Slope 4.37a 5Alab 6.11b 6.20b 5.97b 

Fire l.50b 1.74b 1.00a 1.00a 1.00a 

Harmonic mean sample 8.012, Alpha = 0.05 
Different leiter /lotations in each column indicate significance dijference at p<0.05 
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6 DISCUSSION 

6.1 Household dependency on indigenous vegetables 

This study indicated extensive use of indigenous vegetables by the local communities in the area. 

Of the 56 plant species that were identified for use as vegetables only 15 (25.9%) were cultivated 

mostly exotic and naturalised. The rest, 43 (74.1 %) were non-cultivated, traditional wild, semi­

wild species (see Table 4). Some 21 species identified during this study were also reported by 

Hamza and Kitula (2003) in their previous inventory of non-timber forest products for Mgori 

Forest Reserve, although the present study provides a more comprehensive list. Based on the 

opinions of the respondents several reasons for use / reliance on wild vegetables over the exotic 

species were solicited. They are summarized in Appedix 6 and shown in Fig. 5. 

Preference ranking for both exotic and wild vegetables in one of the villages explains that 

indigenous vegetables are more popular in the area and most liked than the exotic ones (Table, 7). 

The most commonly vegetables are leafy vegetables. In her dietmy study in the Usambara 

Mountains of Tanzania, Fleuret (1979a) concluded that, indigenous vegetables leafy accounted 

for 80 percent of allleafy vegetables consumed. 

Based on tbe analysis of responses in the preference ranking shown in Fig. 4, respondents R6 

and R9 seem to have given to the exotic species relatively higher scores, which means their 

preference is more on exotic species. They are both leaders in the local government of the village 

and somehow educated and with relatively higher income to afford the exotic ones. Perhaps, their 

education levels might have also influenced their attitudes towards wild vegetables. 
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Based on these analyses, the study establishes that, majority of the people of the area prefers 

indigenous vegetables to the exotic ones. These results are in line with those reported by Fleuret 

(l979a) and Mwasumbi el ai., (1997), in the Sambaa people of East Usambara Mountains in 

Tanzania. According to the respondents, wild vegetables were also used more often than the 

exotic ones in the households' meals. Ole el ai., (200 I) observed similar trend in Burkina 

Faso.They are regarded as being cheap, easily obtainable, easily cooked, more palatable than the 

exotic species, their cultural heritage foods, easily processed and stored, income generating and 

useful during the time of food scarcity (famine) in all the five villages in the study area 

(Appendix 6 and Fig. 5). 

Another important reason for dependency on the indigenous vegetable species is the fact that 

their traditional preparation of vegetable sauce "mlenda" (as described earlier) requires much 

fewer additives i.e. water and salt. Cooking oil, tomatoes, onions and spices, which are costly and 

seem to be important in other sauces, are not part of this preparation. Majority of the local people 

are low-income eamers and thus can poorly afford the additives necessary for the cooking of 

most exotic vegetables. In line with this is the fact that, even their production requires more agro­

inputs and skills. 

According to their opinions and despite their preferences on traditional species over their 

counterparts, collection of wild vegetables is troublesome due to their seasonal occurrence 

(mostly during wet season) and man)' other constraints (Appendix 8). However, one of the most 

impOltant reasons that was not mentioned by the respondents but might have contributed to their 
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shifted interest on the traditional species of vegetables is the fact that there are no permanent 

water sources for them to be able to engage themselves in gardening through irrigation during the 

dry seasons. This would have made the exotic species of vegetables much more available and 

affordable by the majority. However, their preference on the indigenous vegetables deserves to be 

appreciated for it contributes to domestication of such species and hence their conservation. From 

these findings, it can be concluded that, indigenous species of vegetables will remain to be 

important source of minerals and vitamins to the local people for a much longer time than their 

exotic counterparts. 

6.1.1 Economic significance for dependency on wild vegetables 

Certain households expend considerable efforts to derive some income from the sales of 

vegetable plant species. Many do not simply collect for sales, but first nurture the important wild 

vegetables within or near their homesteads and croplands, then dry and store them for sale later 

on. The business is at its peak during the dry season when most of the herbs for use as vegetables 

are off-season. It is important that such activities are encouraged further, especially within and 

outside the study area because they can increase some form of informal employment and income 

generation among the local people. The widespread popularity of traditional vegetables in the 

area, suggests that people in the area might respond to interventions promoting the usage and thus 

conservation of such species through cultivation or domestication. Hence, indigenous vegetable 

plant species may potentially be used as economic solutions to increase the incomes of the small 

scale fanning in rural poor communities such as the ones in Mgori Division. The potential 

indigenous vegetable plant species for promotion based on their market potential (income 
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generation) are listed and ranked in Table 9. In this table, Sesallllllll allgllstijolilllll ranks the first 

in its potentiality as a tool for income generation in Mgori mral communities. 

These findings are slightly different from those by Hamza and Kitula (2003) in the same area in 

which 190 piles of fresh vegetables were being sold and income of 31,000 Tsh (31 US$) was 

generated. It was further argued that the amount was about 3.8% of the total income earned per 

year per individual vendor. The money accmed from the sales of vegetables was used to buy 

some additional food and other household requirements. It is therefore evident that, there are 

some economic justifications in favour of wild vegetable plant species and intervention would 

promote use, domestication/cultivation and consequently conservation of such species, which are 

now under pressure. Likewise, the amount collected and or consumed per household ranges from 

250gm to 1750gm, depending on the size of the family. Based on respondents and personal 

observations, the average amount consumed per meal in most households varies from O.75-lkg 

(Fig. 6). Data on monthly, yearly consumption and income levels were difficult to obtain because 

oflack of records. 

6.2 Threats to the diversity and availability of vegetables 

The local people of the area are quite knowledgeable on their surroundings and the importance of 

natural environment for their survival and wellbeing. The National campaigns through the media 

and a number of visits by National, Regional or District leaders in the area have heightened their 

understanding on the factors that can make them loose the natural vegetation and other resources 

available on their land. 
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In respect to the information in Table 12, the factors that are associated with scarcity of 

vegetables in the study area include drought, livestock which can feed on them, bush clearing for 

agricultural purposes, over-harvesting mostly for stocking /preserving for use during the times of 

scarcity (especially during the dty season), wild animals and occasionally insect pests, population 

growth which translates. to increased demand on this resource and fires. Drought is the main 

contributing factor to the scarcity in all the five villages followed by over-harvesting, which is 

highest in Ngimu village. Ngimu village was observed to be the place where most local people 

are engaged in collection and sales of vegetable plants species, within the village and some even 

transport the dried forms of vegetables such as Sesallllllll (Jnglistijolilllll, S. indiclilIl and 

Ceratotheca sesallloides to distant villages and exchange with cereals. Some people/ households 

were reported to spend much of their time during the wet season in collecting wild vegetables 

than in cropping. Such households do obtain their food by exchanging the dried/processed forms 

of vegetables with cereals. Further results indicated more consumption level in Ngimu village 

(Fig. 6) and more income accmed from sale of vegetables in the same village (Fig. 7). Hamza 

and Kitula (2003) also reported on active butter trade that exists in the area. The cash obtained 

froUl the sales of vegetables is used to buy food and other households' items. This translates to 

the existence of a considerable pressure on vegetable plant species in the area due to 

overharvesting. 

Nduamughanga village whose respondents associated wild animals and insects to the scarcity of 

vegetables is located in the remote part of the Division and in which a larger population of wild 

games do exist. There has been an outbreak of armyworms in the previous year (Spodoptera 
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exelllpla), which have devastating effects on vegetation and field crops. The least contribution of 

fires to the scarcity of wild vegetables in all the five villages in the Division is probably because 

such a factor usually occurs in the dty season when most edible herbs such as vegetables are off­

season. The relatively high score of fires in Nduamughanga village is probably because fire 

incidences were more in this village than in other villages. 

The clustering results depicted in the dendrogram (Fig. 10), indicated more consistency III 

responses at the higher level of the tree and some dissimilarity at the lower levels. It separated the 

two respondents (RI & R6) from the rest. Further, the tree shows the presence of similarities 

between informants-locality (village), age, and gender and knowledge on local wild vegetables. 

Highest similarity exists between informants R7, R8, R9 and RIO. These are women aged 34, 38, 

55, and 58 respectively, from different villages. Informants R2, R3 and R5 are women under 30 

years old, whereas Rl is a man under 30 and R5 and R6 are men over 50. Women who are the 

main collectors of vegetables were generally more consistent in their responses than is the case 

with men whose responses were generally different. Some respondents like R3 & R5, R7 and 

RIO, were from the same villages and thus, their responses were influenced by the most 

pronounced indicators of threat that existed in their localities. Hence, the analysis reveals that 

age, gender, and localities influence knowledge about factors for scarcity of some vegetables and 

that some factors are location specific e.g. wild animals, insects like army worms and fires were 

of major concem in Nduamughanga village than in other villages. This finding agrees with that 

by Pieroni (1999), in which the collection of vegetables is still a ritual for many women of 

Gallicano village in Ccntral Italy. 
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6.2.1 Scarce vegetables 

The identified, most scarce vegetables are SesamulIl anguslijoliulIl, Ceratotheca sesamoides, 

MOlllordica foetida, Solal/ulIl I/igrulll, and Cuclllllis jigarei (Table 13 and Fig. II). Arranged in 

the order of decreasing level of scarcity MOlllordica foetida ranked the first whereas Soial/uill 

I/igruill ranked the fifth: MOlllordica foetida > Cuclllllis jigarei > SesamulIl al/gustijo!ium 

>Ceratotlzeca sesallloides > Solal/u/ll nigrulI/. According to the respondents, the scarcity was 

associated with many factors, such as drought (in relation to Sesall/ulI/ angllislijoliulIl and 

Ceratollzeca sesall/oides); livestock, especially chickens which feed heavily on both the leaves 

and fmits of jimbo-a-nkunku (Solal/l/ln I/igrum) , as the name reflects: "Jilllbo-a-nkuku" i.e. " 

favourite food for chicken", and hence its scarcity even during the wet seasons. The scarcity of 

MOlllordica foedita and Cucllmis aCllleatlls is attributed to the fact that, the two species are only 

gathered in the forest "Mufumbu" i.e. "Miombo woodland." as the name reflects, which is a 

restricted zone from which people are not allowed to harvest anything. Table 12, summarizes the 

percentage contribution of factors that are considered as threats to the wild vegetables in the 

study area. However, it can be argued that, their scarcity cannot be considered as a threat to their 

availability because the species could still be harvested in plenty if these factors never existed, 

although prolonged drought would threaten the disappearance of most species of wild vegetables. 

It can therefore be concluded that, the local people's perception about "threats" is different from 

that of scientific context. To them, threat means unavailability or inaccessibility of plant species 

in question in their vicinity. In this case, shOlt supply or distant collection, is considered as 

scarcity. The scientific context of the term threat means any causal factor that has a negative 

impact on the survival of species and that the existence of a species is unlikely if the causal factor 
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continue operating. According to the IUCN red data list (1997), threats may be any factors that 

can reduce the taxa or their habitats drastically to a critical level and place them in a danger of 

extinction. Although vegetable plant species such as }v/olllol'dica foe/ida and CuculIlis figarei are 

mentioned to be scarce in Table 13, they were found to be abundant in the natural forest. Since 

the protected and the species that are in the forest are no longer accessible to the local people. 

During this study, no potential factors that can be considered as threats to the existing vegetable 

plant species were pointed out, although such plants are under pressure due to multiple use, over­

harvesting and environmental factors such as drought. 

The respondents proposed some solutions or measures, which can be used to ensure the 

availability of vegetables in their localities. They include ill-situ conservation (25.8%), 

Cultivation (29.2%), domestication (37.3%), seed collection and storage (7.7%). However, the 

actual practices in the localities as observed during vegetation survey revealed that, (25.3%) of 

the local people had the initiatives to nurse/tend the wild vegetable plant species that grew in 

their fields or around their homesteads that were not deliberately planted, (52.25%) of the local 

people cultivated or domesticated the wild vegetables and (22.2%) had the initiatives to store 

wild vegetable seeds and later on broadcast them in their fields at the beginning of rain the 

seasons (Fig. 12). 
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6.3 Indigenous practices used by the Nyaturu pcople to conserve vegetable plant specics 

This study established that, generally, most people of the area have a considerable knowledge on 

vegetable plant species, about their biological characteristics and their habitats. On average, every 

respondent could mention a minimum of 10 plant species for use as vegetables available in their 

localities. The people know where and in what season to find certain vegetable plant species and 

they know how to harvest and cook the plants and they are aware of the medicinal value of some 

vegetable plant species. However, women are generally more knowledgeable on various aspects 

of vegetables. than men and children. The reason for this is the cultural division of labour in 

which the indigenous women are responsible for cooking the household meals. Hence, collection 

and cooking of vegetables is one of women's core responsibilities. These findings are in line with 

arguments by Howard (2002) that; "In many contexts and cultures around the world women are 

the primarily managers and users of plant resources and are thus the principal bearers and 

repositories of ethnobotanical knowledge". This author further claims; "Over much of the world, 

it is women who are wild gatherers and managers, home gardeners and plant domesticators, 

herbalists and healers, as well as seed custodians. On the other hand, the medicinal value of 

some vegetable plant species is clearer and well explained by elders especially the traditional 

healers in the area (Table 4). The medicinal value of some vegetable plant species contributes to 

their increased use value and hence their potentials for being domesticated. 

It was also noted that, people understand their dcpendency on ecosystem for survival, and the 

ecosystem, in tum, is affected by their activities. They even utilize different lands such as 

"mbuga" that is black soils, permanent dry lands, and home gardens and they know types of 
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vegetable plant species and other crops that best suit such areas. They know which part(s) of 

plant(s) are edible (for use as vegetables), which vegetables can be used as medicines. In 

addition, they have learned that some vegetable plant species are annuals, biannual/perennials 

and those that are also food to their livestock and wild games. Annual vegetable plant species are 

therefore being collected in large quantities during the wet season, processed, dried and 

preserved for use in the times of scarcity mostly during the dry seasons of the year. Shackleton et 

ai, (1998) rep0l1ed similar knowledge by the indigenous people of Central Lowveld Savanna 

Region in South Africa and Rubaihayo (1994) reported the same in, Uganda. 

Based on the infornlation obtained from the respondents and observations, five main practices for 

conserving vegetable plant species in the area are commonly in use. These include 

domestication/cultivation, seed storage, application of kraal manures, and gardening nurturing 

(Fig. 12). 

Although most vegetable plant species are also feed to the livestock, it was noted that there was 

no concern about this, not even taking necessary precautions like avoiding grazing in landscapes, 

which are rich in vegetable plant species. Their explanation behind this phenomena is that, 

livestock, though can feed on some species of vegetables such as Ceratotheca sesallloides (sheep 

and cattle), Sesamlllll anglistifoiilllll (sheep and cattle), most members of Cucurbitaceae and 

Convolvulaceae (goats, sheep and cattle) Adansonia digitata and Elythrococca bOllgensis (goats), 

Soialllllllnigrlllll (chicken and goats) etc, and cause a considerable scarcity, they contribute a lot 

in bringing them closer to their homes (i.e. domestication) through their droppings, which could 
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still contain viable seeds of some vegetable plant species. The vegetable scarcity due to livestock 

is therefore not taken as a threat but considered beneficial. Based on this knowledge and perhaps 

many other reasons, the NyatulU homestead is usually built in such a way that the cattle "boma"­

the stall is just next to the residence, which is also located in the middle of the farm. The main 

house where people sleep is pmtitioned to accommodate chicken, young animals, sheep and goats 

at night. The whole compound is fenced using carefully selected plant species some of which are 

used as vegetables. In the morning all the droppings from the animals in the house are usually 

swept out and collected at one point to undergo futther decomposition and later on, usually 

before the sowing season, such heaps of kraal manure are dispersed on the home gardens and 

croplands near homesteads. The most preferred vegetable plant species that germinate during the 

wet season are being tended or nurtured in croplands during weeding. In this case, the livestock 

bring at home vegetable species from far landscapes and natural forest. Households with no 

livestock do request for manure from their neighbours for them to apply on their croplands to 

fertilise their fields and to have the vegetables growing near homes. This indigenous knowledge 

has been passed from generation to generation and has enabled these people to obtain plant 

species for use as vegetables closer to their surroundings for so long. Thus, livestock contributes 

to the domestication of such species. 

In addition, the people of the area do cultivate/domesticate some prefetTed indigenous vegetables. 

Nearly all households cultivate small areas around the homesteads during the rainy season and 

harvest several different kinds of resources from them, including vegetables. The most commonly 

cultivated or nurtured wild vegetables are Amaranthlls spinosa, A. dllbillS, A. lividllS, Ipomoea 
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batalas, Solan 11m nigrum, Cleome gyn{//uiru, Coccinia grall(/is, Adenia gllmlli/ora (nurtured in 

fences), Sesamllm angusti/olia, Ceratotheca sesamoides, local varieties of tomatoes, piper and 

trees species such as Adallsonia digilala and Azallza garckealla. Kajuju al al. (2000) repOlied 

similar practices by the Nduuri communityofEmbu in Kenya. Exotic vegetable plant species that 

are being cultivated include, Abelmonelllls escllientlls, Lycopersicoll escllientlls, Solallllm nigrum 

and Phaseollius vlIIgaris. The naturalized alien species include, Cllrcllrbila me/o, C. pepo, C. 

maxima, Manillot esculelllus, M. glaviozii, Ipomoea balalas and Amaranthus hybridlls. Related to 

this, the pure stands of indigenous vegetables that germinated spontaneously during the wet 

season are being fenced to restrict livestock that may feed on them. Some perennial vegetable 

plant species, especially the climbers and a few climbing herbs, are included in live fences around 

the homesteads or animal stalls. Examples include species such as Adenia gumni/era, Curcubita 

spp. and some local varieties of tomatoes that can remain green for an extended time in the dry 

season. 

Apart from conserving the vegetable plant species by cultivating, tending/nurhlring them in the 

fields, the methods of harvesting reflect their awareness in conserving this resource. 100 (94.8%) 

of respondents in all the five' villages reported harvesting of only useful parts whereas harvesting 

by uprooting was heing practiced by only 6 (5.3%) of the respondents. In this shldy, no myths, 

rihmls and taboos that are specifically related to the conservation of both wild and cultivated 

vegetable plant species were brought fOlih. 
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9 APPENDICES 

Appendix 1: List of304 p\antspecies collected and identified [rom l\igori Division 

SIN Species name Family name Habit Voucher 
No. 

\ Abelolllonchus esculentus L. Ma\vaceae H RJS-294 
2 Abrus precatorills L. Fabaceae L RJS-061 
3 Acacia hockii De Wild. Fabaceae T RJS-13\ 
4 A. senegal (L.) Willd Fabaceae T RJS-002 
5 A. seyal var seyal De!. Fabaceae S RJS-\44 
6 A. brevispica Harms Fabaceae C RJS-\56 
7 A. drepanolobiul1l Sjost. Fabaceae S RJS-122 
8 A. nilotica (L.) De!. Fabaceae T RJS-148 
9 A. stullll/Illanii Taubert Fabaceae S RJS-130 
10 A. tanganyikensis Eng!. Fabaceae T RJS-129 
II A.tortlis (Forsskfll) Hayne Fabaceae T RJS-137 
12 Acalypha indica L. Euphorbiaceae H RJS-255 
13 Achyrantlles aspera L. Amaranthaceae H RJS-254 
14 Achyrospermul1l pervijlonllli S. Moore Lamiaceae S RJS-202 
15 Adallsollia digitata L. . Bombacaceae T RJS-164 
16 Adellia gUl1lnijera L. Passifloraceae S RJS-068 
17 Ael1'a lanata (L.) Schultes Amaranthaceae S RJS-196 
18 AescilJ'llOl1lene abyssinica (A. Rich.) Vatke Fabaceae S RJS-206 
19 Aji-amol1lulIl allgustijoliulII R.E.Fr. Zingiberaceae H RJS-222 
20 Agasithanthemulll bojeri Bridson Rubiaceae H RJS-201 
21 Ageratul1l conyzoides L. Asteraceae H RJS-050 
22 Albizia antlillesialla Hanus Fabaceae T RJS-135 
23 A. I/Orveyi F oum Fabaceae T RJS-065 
24 A. pelersiana (Boile) Olivo Fabaceae T RJS-070 
25 A. versicolor Oliver Fabaceae T RJS-141 
26 Aijezia quallzellsis Welw. Fabaceae T RJS-096 
27 AlliulII cepa L. Alliaceae H RJS 304 
28 Aloe seculldijlora L. Aloaceae H RJS-238 
29 Alllaranthlis spinosus L. Amaranthaceae H RJS-233 
30 A. dllbius L. Amaranthaceae H RJS-276 
31 A. hybridlls Eng!. Amaranthaceae H RJS-246 
32 A. lividus (L.) Theil. Amaranthaeeae H RJS-281 
33 AllthericulIl l1lonophyllulIl Baker. Antharicaceae H RJS-210 
34 Arislida adoellsisHochst. Poaceae G RJS-198 
35 Asparagus aji-icallus (Lam.) Brown & Massey Asparagaceae S RJS-081 
36 A.falcalus L. Asparagaceae S RJS-080 
37 A. suave L. Asparagaceae S RJS-228 
38 Aspi/ia aji-icalla L. Asteraceae H RJS-OIO 
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Appelldix 1 cOlllilllled 

39 A. lIIosalllbicellsis (Oliv.) Willd Asteraceae H RJS-090 
40 ASlrIpollloea lIIalvacea (Klotzsch) Meas Convolvulaceae S RJS-149 
41 Asyslasia gallgetica (L.) T. Anders Acanthaceae H RJS-219 
42 A. lIIysorellsis (Roth.) T. Anders Acanthaceae H RJS-264 
43 Azallza garckealla DC. Malvaceae T RJS-132 
44 Balalliles aegypliaca (L.) Del. Balanitaceae T RJS-182 

45 Bar/eria acalllllOides Vahl Acanthaceae H RJS-257 
46 Becilllll allgllslijolilllll (Benth) N.Br. Lamiaceae H RJS-051 
47 Bidens lilleari/oba Olivo Asteraceae H RJS-153 
48 B. pi/osa L. Asteraceae H RJS-057 
49 Bleplzaris affillis Juss. Acanthaceae H RJS-074 
50 B. madespspalellsis (L.) Roth Acanthaceae H RJS-063 
51 Boscia angllslijolia A.Rich. Capparidaceae T RJS-022 
52 B. lIIossalllbicellsis Klotzsch Capparidaceae T RJS-087 
53 B. salicijolia Oliv Capparidaceae T RJS-071 
54 Brachiaria brizallIha (A. Rich.) Stapf Poaceae G RJS-106 
55 B. pllrrllrance(A. Rich.) Steud. Poaceae G RJS-301 
56 Brachyslegia lIIicrophylla Harm Fabaceae T RJS-115 
57 B. specijor/llis Benth Fabaceae T RJS-046 
58 Bridelhl amoella Pax & Vatke Euphorbiaceae S RJS-241 
59 B. callzartica Bertol.f. Euphorbiaceae S RJS-176 
60 Blliboslylis bllchallallii c.B.CI. Cyperaceae Sg RJS-027 
61 Cajanlls cajan L. Fabaceae S RJS-293 
62 Call1izillm bllr/ii ssp. BlIrlii S.Moore Rubiaceae T RJS-043 
63 Capparis lomelliosa Lawi Capparidaceae S RJS-121 
64 Capsicllm anlllllllll L. Solanaceae H RJS-304 
65 Cassia abbreviala Olivo Fabaceae S RJS-118 
66 Cassipollrea /IIollis (R.E.Fries) Alston Rhizophoraceae T RJS-039 
67 Call1llareglllll spinosa (Thumb) Tirvengadum Rubiaceae S RJS-008 
68 CeraloliIeca sesallloides Eng!. Pedaliaceae H RJS-295 
69 Chloris gayalla Kunth. Poaceae G RJS-134 
70 C. pycnoliIrix Trin Poaceae G RJS-186 
71 C. roxbollrghiana Schult. Poaceae G RJS-151 
72 C. virgala Sw. Poaceae G RJS-147 
73 CiSSIlS cOl'llijolia L. Vitaceae H RJS-136 
74 C. rubigillosa (Bak.) Planch Vitaceae S RJS-217 
75 C. lrollihae Eng!. Vitaceae S RJS-032 
76 Cieollle hirla (Klotzsch) Olivo Capparidaceae H RJS-208 
77 Coccinia adoellsis (A.Rich.) Cogn Cucurbitaceae C RJS-283 
78 C. grandis (L.) Voight. Cucurbitaceae C RJS-296 
79 COli/belli/II pelliagolllllll SondeI' Combretaceae T RJS-III 
80 C. apicliiallllll Sonder Combretaceae C RJS-150 
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81 C. collinllm Fresen Combretaceae T RJS-IIO 
82 C. mol/e R.Br. ex.G.Don. Combretaceac T RJS-014 
83 C. obovatlll1l F.Hoffm Combretaceac T RJS-159 
84 C. zeyheri Sonder Combretaccae T RJS-OIO 
85 Commelina aji'icana L. Commelinaceae H RJS-171 
86 C. bengllGlellsis L. Commelinaceae H RJS-028 
87 COl1lmipilora aji'icana (A. Rich.) Engl Burscraceae S RJS-013 
88 C. merkeri Eng!. Burseraceae S RJS-184 
89 C. mollis (Oliv.) Eng!. Burseraceae T RJS-037 
90 C. mossambicensis (Oliv.) Eng!. Burseraceae T RJS-007 
91 C. IIgongellsis Eng!. Burseraceae T RJS-069 
92 CorcllOrlls capslliaris L. Tiliaceae H RJS-227 
93 C. olitorills L. Tiliaceae H RJS-218 
94 C. triclliaris Eng!. Tiliaceac H RJS-216 
95 Cordia ovalis DC. Boraginaceae H RJS-175 
96 Crabbea veilltilla S. Moore Acanthaceae H RJS-207 
97 Craterosligma hirsllllllll Hochst. Scropholariaceae C RJS-26 I 
98 Crolalaria cylindrostacizYlls Baker Fabaceae H RJS-215 
99 C. goreellsis Guil & Perrot Fabaceae H RJS-243 
100 C. greelllvayi Eng!. Fabaceae H RJS-258 
101 C. labll/'llifolia L. Fabaceae H RJS-259 
102 C. polysperl1la Kotz. Fabaceae H RJS-253 
103 Croton lIiloticllS Hochst. Euphorbiaccae S RJS-267 
104 ClIclIlllis dipsacells Ehreb. Ex. Spach Cucurbitaccae C RJS-278 
lOS C. aCllleallls Cogn. Cucurbitaceae C RJS-279 
106 C. jigarei Naud. Cucurbitaceae C RJS-273 
107 C. melD L. Cucurbitaceae C RJS-209 
108 ClIclIrbita maxillla L. Cucurbitaceae C RJS-275 
109 C. pepo L. Cucurbitaccae C RJS-260 
110 Cycnilllll IlIbllroslllll (L. F.) Eng!. Scropholariaceac H RJS-263 
III CYllodon dactylon (L) Pers Poaceae G RJS-178 
112 Cynotis joecllllda Hassk Commelinaceae H RJS-265 
113 Cypel'lls articlIlatlis L. Cyperaceac Sg RJS-268 
114 C. diJJlIslls Vahl Cyperaceae Sg RJS-235 
lIS C. latifolills L. Poik Cypcraceae Sg RJS-277 
116 C. obtllsijlorlls Vahl Cyperaceae Sg RJS-229 
117 C. otllndlls L. subsp.rotundus Cyperaceae Sg RJS-240 
118 Cypizoslema gigantopizyl/l1l11 Planch Vitaceae C RJS-22 I 
119 C. adenocallie (A.Rich) Willd & Dmm Vitaceae C RJS-093 
120 Dactyleciellilllll aegyptilll1l (L) Willd. Poaceae G RJS-152 
121 D. gelllinatllm Hark Poaceae G RJS-287 
122 Dalbergia lIIelalloxylon Guil!. & Perro Fabaceae S RJS-IOO 
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123 D. lIilidula Baker Fabaceae S RJS-120 
124 D. slllhimallii (Taub.) Tussac. Fabaceae T RJS-020 
125 Dicallihillm alllllllaillm (Forsk) Stapf Poaceae G RJS-220 
126 D. rivae (Chiov) Stapf Poaceae G RJS-145 
127 Dichroslachys cillerea (L) \OVight.Arns Fabaceae S RJS-003 
128 Digilaria abyssillica (A. Rich) Stapf Poaceae G RJS-138 
129 D. macroblephara (Hack) Stapf Poaceae G RJS-168 
130 D. perrollelii (Kanty) Stapf Poaceae G RJS-146 
131 D. scalal'llm L. Poaceae G RJS-124 
132 Diospyros IIsambarellsis F.White Ebenaceae T RJS-I08 
133 DiplorhYllchos 

cOlldylocarpoll (Muell-Arg) Pichon Apocynaceae T RJS-I72 
134 Dolicizos kilimandscharicaTaub. Fabaceae S RJS-079 
135 D. oliveri Schweinf Fabaceae L RJS-119 
136 Eizrelia amoella DC. Boraginaceae S RJS-174 
137 Emilia javallica (Bunn.F) MelT Asteraceae H RJS-185 
138 Ellieropogon macroslacizys (A.Rich.) Benth Poaceae G RJS-I77 
139 Eragroslis sllperba Peyrs Poaceae G RJS-048 
140 E. cylindriflora Hocizsl. Poaceae G RJS-112 
141 E. racemosa (Thunb) Steud Poaeeae G RJS-170 
142 Eragrolis aelhiopica Chiov Poaceae G RJS-181 
143 E. aspera (Jack) Nees Poaceae G RJS-193 
144 E. palells Oliv. Poaceae G RJS-077 
145 Erlhyrilla abyssillica DC. Fabaceae T RJS-064 
146 Erylhrococca bOllgellsis Pax Euphorbiaceae S RJS-280 
147 Euphorbia calldelabrllm L. Euphorbiaceae T RJS-123 
148 E. gran Iii Pax Euphorbiaceae S RJS-041 
149 E. hirla L. Euphorbiaceae H RJS-165 
150 E. malabelellsis Pax Euphorbiaceae T RJS-189 
151 E. lirllcali L. Euphorbiaceae T RJS-157 
152 Fadogia obovala Benth Rubiaceae H RJS-211 
153 FiclIs slllhimallllii Warb Moraceae T RJS-160 
154 Fimbrisllyis jerl'lIgillea (L.) Chiov. Cyperaceae Sg RJS-288 
155 FlacolIl'lia illdica (Bllrmj) Merrill Flacourtiaceae S RJS-270 
156 Fllerilla IImbel/ala Rottb. Cyperaceae Sg RJS-230 
157 Gloriosa sllperba L. Liliaceae H RJS-075 
158 Gomphoc(JIlJIIS slemophylus Oliv. Asclepidaceae S RJS-290 
159 GOllgrollellma allgolellsis (N.E.Br) Bullock AsCiepidaceae C RJS-162 
160 Grewia hicolol' Juss Tiliaceae S RJS-083 
161 G.fallax DC. Tiliaceae S RJS-092 
162 G. mollis Wi lid Tiliaceae S RJS-030 
163 Cleome gYllalldra (L) Brig Capparidaceae H RJS-245 
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164 Harpac//lle schimperi (HochsL) ex. A. Rich. Poaceae G RJS-076 
165 Heliotropilllll ova/!fo/illlll Forsk Boraginaceae H RJS-244 
166 Heteropogon cOlltortlls (L.) Roem Poaceae G RJS-291 
167 Hibiscus cannabin liS L. Malvaceae H RJS-223 
168 H. lIlicranthlis LJ. Malvaceae H RJS-284 
169 H. viti/o/ills (L.f.) Lat Malvaceae H RJS-292 
170 Hilpicilllll d!fJlIslIIII (O.Hoffm) Roess Asteraceae H RJS-191 
171 Hos/llndia opposita Vahl Lamiaceae S RJS-143 
172 Hygrophila sclllllIi (HamilL) Almeida &Almeida Acanthaceae H RJS-161 
173 Hymenodictyon parv!fo/illlll (HochsL) Stapf Rubiaceae T RJS-024 
174 Hyparrhelliaji/ipelldilia (HochsL) Stapf Poaceae G RJS-078 
175 H. nifa (Nees) Stapf Poaceae G RJS-016 
176 Hypoestes forskao/ii (Vahl) R. Br. Acanthaceae G RJS-082 
177 Indigofera m'J'ecta A.Rich. Fabaceae H RJS-I05 
178 I. CIIlleata Olivo Fabaceae H RJS-194 
179 I. hirsuta A.Rich. Fabaceae H RJS-214 
180 J. rhYllchocmlJa Baker Fabaceae S RJS-094 
181 J. vo/kensii Tallb Fabaceae H RJS-026 
182 Ipomoea baba tas (L) Lam Convo1vulaceae C RJS-250 
183 I. cairica (L.) Sweet Convolvulaceae C RJS-139 
184 J. obscllrea (L.) Kel-Gawel Convolvulaceae C RJS-133 
185 I. rllbens Choeist. Convolvulaceae C RJS-242 
186 J. sinellsis (Derv.) Choissy Convo1vu1aceae C RJS-140 
187 Jllbemadia g/obiflora (Benth) Troupin Fabaceae T RJS-006 
188 Jilsticia anse/lialla (Nees) T. Anders. Acanthaceae H RJS-114 
189 J. salvadois(Nees) T. Anders. Acanthaceae H RJS-I92 
190 Kigelia aFicalla (Lam) Benth. Bignoniaceae T RJS-IOI 
191 Ky/inga alata Nees Cyperaceae Sg RJS-056 
192 K. cristatlls (Kuuth) Mart. Cyperaceae Sg RJS-269 
193 Lando/phia kirkii Beauv Apocynaceae C RJS-155 
194 Lanllea fit/va (Engl.) Eng!. Anacardiaceae S RJS-I04 
195 L. hlllllillis (Oliv) Eng!. Anacardiaceae T RJS-086 
196 L. schimperi (Hochst.ex.A.Rich.) Eng!. Anacardiaceae T RJS-015 
197 Lal/l/llaea corllllta (Oliv.Hiern) C.Jeffrey Asteraceae H RJS-098 
198 Lellcas diflexa L. Lamiaceae H RJS-226 
199 LOIlc!lOcmplis capassa Rolle Fabaceae T RJS-045 
200 L. bllssei Harnls Fabaceae T RJS-009 
201 L. eriocarlyx Harms Fabaceae T RJS-005 
202 LOlldetia silllp/ex (Nees) C.E.Hulbbard Poaceae G RJS-OOI 
203 LycopersiCOII esclilelltus L. Solanaceae H RJS-285 
204 Macroty/ollla axillare Benth Fabaceae C RJS-247 
205 MaeJ'/la allgolellsis DC Capparidaceae S RJS-095 

118 



Appendix J continlled 

206 M. edllfis (Gilg & Baned.) De Wolf Capparidaceae S RJS-097 
207 A1allifIOt escllientus Crantz Euphorbiaceae S RJS-299 
208 M. glaziovii Mllell. Arg Euphorbiaceae S RJS-183 
209 MaprO/lI/ea africalla Muell.Arg Euphorbiaceae T RJS-107 
210 Margaritaria disco idea (Baill.) Webster Euphorbiaceae T RJS-173 
211 Markhamia lutea (Benth.) K. Schum Bignoniaceae S RJS-I03 
212 M. obtusifolia (Benth.) K.Schum Bignoniaceae S RJS-O 19 
213 Microchfoa kllnthii Derv. Fabaceae G RJS-049 
214 MOlllordicafoetida Schumach. Cucurbitaceae C RJS-237 
215 M. spinosa (Gilg) Chioy. Cucurbitaceae C RJS-203 
216 MOllsallia allgllslifolia A.Rich Gensinaniaceae H RJS-234 
217 Mllkia maderaspalana (L.) M. J. Roem Cucurbitaceae C RJS-298 
218 MlIlldulea sericea (Willd) A.Chey. Fabaceae S RJS-142 
219 Murdallia silllplex (Vahl) Brenan Commelinaceae H RJS-232 
220 Oelllla auiroplllpurea DC. Ochnaceae S RJS-089 
221 Ocilllllm bassiliclllll Lamiaceae H RJS-205 
222 O. cirlicifolilllll Lamiaceae H RJS-004 
223 OrmOCiIrplllll IrichocmpulI/ (Taub) Engl. Fabaceae T RJS-059 
224 Osyris quadriparlila Decn. Santalaceae S RJS-262 
225 O>.ygomml sinllalllill (Meisn.) Dammer. Polygonaceae H RJS-190 
226 Ozoroa ins ignis Del. Anacardiaceae T RJS-067 
227 Panicum aslrosangllena A. Rich. Poaceae G RJS-180 
228 P. coloratlllll L. Poaceae G RJS-047 
229 P. manmlllll Jacq. Poaceae G RJS-042 
230 Pavetta gardeniifolia A.Rich. Rubiaceae S RJS-163 
231 P. sluhlmanii K.Schul1l. Rubiaceae S RJS-040 
232 Pavollia zeylanica Cay. Malyaceae S RJS-251 
233 Penllisetllllllyphoides (Bunn.) Stapf &C.Hubb Poaceae G RJS-029 
234 Penta"hinu11l insipidilllll E. Mey Asclepidaceae C RJS-297 
235 Perotis palens Gond Poaceae G RJS-200 
236 Phasoo/us vlIlgaris L. Fabaceae H RJS-289 
237 Phyllanthlls englerii Pax Euphorbiaceae S RJS-187 
238 Pipper nigrulll L. Piperaceae H RJS-286 
239 Plectrantfrus barbaills Anders. Lamiaceae S RJS-179 
240 Prelllna sinensis L. Euphorbiaceae S RJS-084 
241 Pselldo/ac!l1lostylis maprounifolia Pax. Euphorbiaceae T RJS-034 
242 Pselldoligna argenlae (Willd) Verde Euphorbiaceae C RJS-300 
243 Psychotria kirkii Hiern Ruoiaceae H RJS-167 
244 Pterocarpus angolensis DC. Fabaceae T RJS-O II 
245 Pyl/anthllS amarus Schum. Thon Euphorbiaceae H RJS-272 
246 Pyrenaamtira kuarabassana Baill Incanacenaceae C RJS-099 
247 Rhus noJaiensis Benth Anacardiaceae S RJS-128 
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248 R. vulgaris Meikle Anacardiaceae S RJS-236 
249 Rlzynclzosia minima (L.) DC. Fabaceae H RJS-116 
250 R. resinosa Hochst. Fabaceae S RJS-058 
251 Ruellia palu/a Jacg. Acanthaceae H RJS-195 
252 Ryncllely/rum repens (Willd) C.B.Hnbb Poaceae G RJS-I09 
253 Sclzrebera /ricl/Oclada Welw. Oleaceae T RJS-035 
254 Sclerocariya bi""ea (A. Rich) Hachst. Anacardiaceae T RJS-038 
255 Senna singueana De!. Fabaceae S RJS-125 
256 Sesalllum angus/i/oliulll (Oliv.) Eng!. Pedaliaceae H RJS-066 
257 S. indicl/ll/ L. Pedaliaceae H RJS-252 
258 Setaria spll(Jcela/a Beanv. Poaceae G RJS-091 
259 S. vexila/a Beauv. Poaceae G RJS-302 
260 Sida alba L. Malvaceae H RJS-249 
261 Solanum incanulll L. Solanaceae H RJS-126 
262 S. nigrulll Vatke Solanaceae H RJS-166 
263 Spermacoce senensis (Klotszch) Hieu Rubiaceae H RJS-225 
264 Spiros/acllYs africalla Sond. Poaceae G RJS-169 
265 Sporoboills fimbriatlls (Trin) Nees Poaceae G RJS-073 
266 S. panico ides A.Rich Poaceae G RJS-088 
267 S. s/apfianus Gand. Poaceae G RJS-017 
268 S/egna/aellia araliacea Hochst. Ulllbelliferae S RJS-239 
269 S/ropll(Jnthlls eminii Aschers Apocynaceae S RJS-062 
270 S/I)JcI/Onos madagascariensis Gilg. Loganiaceae T RJS-023 
271 S. po/atorum L.f. Loganiaceae T RJS-044 
272 Tarrellna groveolenis (S.Moore) Brem Rubiaceae S RJS-266 
273 Tephrosia pumila (Lam) Pers. Fabaceae H RJS-018 
274 T. virgata H.M. Forb Fabaceae H RJS-117 
275 Termillalia brownii Duels. Combretaceae T RJS-158 
276 T. mollis C. Law. COlllbretaceae T RJS-053 
277 T. sericea Burch.ex DC. COlllbretaceae T RJS-060 
279 T. kilimandjarica Eng!. COlllbretaceae T RJS-127 
280 TllIlIlbergia ala/a Bojer ex Sims. Acanthaceae H RJS-224 
281 Tragia brevipes Pax. Euphorbiaceae C RJS-154 
282 Tragus berteroniacus Schult. Poaceae G RJS-197 
283 Tribllius /erres/ris L. Zygophoraceae H RJS-199 
284 Tricalysia mandellsis Brelllek. Rubiaceae T RJS-036 
285 Triclzodesllla zeylanicIIIll (L) Rr.Br. Boraginaceae H RJS-23 1 
286 Tridax proCUIll bens L. Asieraceae H RJS-213 
287 Trium/etfa deck-deckiana Tiliaceae H RJS-204 
288 Trilllll/etta rlzomboidea Jacq. Tiliaceae H RJS-054 
289 Tllraea robusta L. Meliaceae S RJS-274 
290 Vanglleria in/allsta Burell. Rubiaceae S RJS-072 
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291 V. madagascariensis Gme!. Rubiaceae S RJS-021 
292 Vernonia perrottii Walp Asteraceae H RJS-256 
293 Vigna reticulata Hook.f. Fabaceae C RJS-282 
294 V. unguiculata L. Fabaceae H RJS-248 
295 Vilex doniana Sweet Verbenaceae T RJS-025 
296 V. keniensis TulTill Verbenaceae T RJS-085 
297 V. mombassae Vatke. Verbenaceae T RJS-I13 
298 Walilleria indica L. Sterculiaceae H RJS-102 
299 Witllania somnijera (I.) Dunal Solanaceae H RJS-055 
300 Xeroderris sluh!manii (Taub) Eng!. Fabaceae T RJS-033 
301 XimeJlia caji-a L. Olacaceae S RJS-031 
302 X. americana L. Olacaceae T RJS-052 
303 Zaleya penlandra (L.) Jeffrey Aizoaceae S RJS-27I 
304 Zornia selosa I. Fabaceae S RJS-212 
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Appendix 2: List ofvcgctable plant specics collectcd and identified from Mgori Division 

SIN Spccics name Nyaturlln3mc Family naIllc Habit Vouchcr 
and Authority No. 

I Abelmonchlls Mbamia Malvaceae H RJS-294 
esclilentus 

2 Adansonia Muandu Bombacaceae T RJS-164 
digitata 

3 Adenia Itindimburi Passifioraceae S RJS-068 
gUlllnijera 

4 AgeratulIl Jembo Compositae H RJS-050 
conyzoides 

5 Alil//II cepa KitulIguu Alliaceae H RJS 304 
6 Amaranthus Mogha Amarallthaceae H RJS-276 

dubius 
7 A. hybridus Muchicah-ni- Amarallthaceae H RJS-246 

ukuu/nyambu 
8 A. lividus. Muchicha -ni- Amarallthaceae H RJS-28I 

ukhoku 
9 A. spinosus Mogha-wa Amarallthaceae H RJS-233 

maghuya 
10 Asystasia Mukhombi Acallthaceae H RJS-219 

gangetica 
II A. lIlysorensis Mufuu/Ndui-ya- Acallthaceae H RJS-264 

mbui 
12 Azanza Mutogho Malvaceae T RJS-132 

garckeana 
13 Barleria Kilombelombe Acanthaceae H RJS-257 

acanthoides 
14 Cajanus cajan Mbaasi Fabaceae S RJS-293 
15 Capsicum annum Firifiri-a-ariko Solanaceae H RJS-303 
16 Ceratotheca Mbata Pedaliaceae H RJS-295 

sessallloides 
17 Cleollle hirta Ghasira Capparidaceae H RJS-20S 
IS Coccinia Maimbe-a-lIg'ughu~ Cucurbitaceae C RJS-2S3 

adoensis 
19 C. grandis. Maimbe Cucurbitaceae C RJS-296 
20 Corc1lOrliS Ikhollda-ra-allyabi Tiliaceae H RJS-227 

capsularis 
21 C. olitorius Muulldi Tiliaceae H RJS-2IS 
22 C. tricularis Ahullgu Tiliaceae H RJS-216 
23 C. Mukukuru Fabaceae H RJS-215 

cylindrostac/tyus 
24 C. polvsperllla SOllga Fabaceae H RJS-253 
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Appendix 2 continued 

25 Cuccumis Cucurbitaceae C RJS-278 
dipsaceus 

26 C. aculeatus Mung'ang'aa Cucurbitaceae C RJS-279 
27 C.jigarei Mahukull1a-o- Cucurbitaceae C RJS-273 

mufull1bu 
28 C. melD Ghunga Cucurbitaceae C RJS-209 
29 Cucurbita Muhukuma Cucurbitaceae C RJS-275 

maxima 
30 C. pepo Munyungu Cucurbitaceae C RJS-260 
31 Elythrococca Gutinti Euphorbiaceae S RJS-280 

bongensis 
32 Fimbrist/yis Sasa-o-ll1akuja Cyperaceae Sg RJS-288 

jerruginea 
33 Gongronell/I/a Nduta Asc1epidaceae C RJS-162 

angolense 
34 Cleollle gynandra Mung'ang'i Capparidaceae H RJS-245 
35 Hygrophila Nkokomea Acanthaceae H RJS-161 

schulli 
36 Ipollloea babatas Mudoro Convolvulaceae C RJS-250 
37 I, cairica Maghanja-a- Convolvulaceae C RJS-139 

wall1bu 
38 I sinensis Mungudungudu Convolvulaceae C RJS-140 
39 Launaea cOl'lluta Gahunga Asteraceae H RJS-098 
40 Lycopersicon Munyanya Solanaceae H RJS-285 

esculentus 
41 Mmzihot Muhogo Euphorbiaceae S RJS-299 

esculenta 
42 M. glaziovii Muhogoll1ufira Euphorbiaceae S RJS-183 
43 MOlllordica Mahanjo-o- Cucurbitaceae C RJS-237 

joetida ll1ufull1bu 
44 Mukia Mung'ang'aa Cucurbitaceae C RJS-298 

maderaspatana 
45 Oxygonulll Mbighii Polygonaceae H RJS-190 

sinuatum 
46 Pen tal'l'h inum Makutwi-a-njou Asciepidaceae C RJS-297 

insipidiulll 
47 Plzaseolus Muharage Fabaceae H RJS-289 

vulgaris 
48 Pipper nigrulll Mufirifiri Piperaceae H RJS-286 
49 Pyrenacantha Nduta-ni-nkuu Icacinaceae C RJS-099 

kuarabassana 
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Appendix 2 cOI//il/lled 

25 Clicclimis Cucurbitaceae C RJS-278 
dipsaceus 

26 C. acu/ea/lis Mung'ang'aa Cucurbitaceae C RJS-279 
27 C.jigarei Mahukuma-o- Cucurbitaceae C RJS-273 

mufumbu 
28 C. me/o Ghunga Cucurbitaceae C RJS-209 
29 Clicurbita Muhukuma Cucurbitaceae C RJS-275 

maxima 
30 C. pepo Munyungu Cucurbitaceae C RJS-260 
31 EI)'thrococca Gutinti Euphorbiaceae S RJS-280 

bOllgellsis 
32 Fimbrist/yis Sasa-o-makuja Cyperaceae Sg RJS-288 

jerrugillea 
33 GOlIgrol/eulI/a Nduta Asc1epidaceae C RJS-162 

allgo/ellse 
34 C/eome gYllalldra Mung'ang'i Capparidaceae H RJS-245 
35 Hygrophila Nkokomea Acanthaceae H RJS-161 

schulli 
36 Ipomoea babatas Mudoro Convolvulaceae C RJS-250 
37 I. cairica Maghanja-a- Convolvulaceae C RJS-139 

wambu 
38 I. sillellsis Mungudungudu Convolvulaceae C RJS-140 
39 Lalillaea corn uta Gahunga Asteraceae H RJS-098 
40 Lycopersicon Munyanya Solanaceae H RJS-285 

esculentus 
41 Mal/ihot Muhogo Euphorbiaceae S RJS-299 

escll/el/ta 
42 M. g/aziovii Muhogomufira Euphorbiaceae S RJS-183 
43 Momordica Mahanjo-o- Cucurbitaceae C RJS-237 

joetida mufumbu 
44 Mlikia Mung'ang'aa Cucurbitaceae C RJS-298 

II/aderaspatalla 
45 Oxygol/ um Mbighii Polygonaceae H RJS-190 

sil/llatum 
46 Pell t arrh il/ u m Makutwi-a-njou Asc1epidaceae C RJS-297 

illsipidiulI/ 
47 PllOseo/us Muharage Fabaceae H RJS-289 

vulgaris 
48 Pipper II igrum Mufirifiri Piperaceae H RJS-286 
49 Pyrelllicoll/ha Nduta-ni-nkuu Icacinaceae C RJS-099 

kllarabassal/a 
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Appendix 2 con tin lied 

50 SeSa11l1111l Ikhonga Pedaliaceae H RJS-066 
al/glls tifoli 11111 

51 S. indicll11l Ikhugha Pedaliaceae H RJS-2S2 
52 Solan 11m I/ig/'llm Muntomolankuku Solanaceae H RJS-166 
53 Spermacoce Ndisia Rubiaceae H RJS-225 

senel/sis 
54 Tragia brevi pes Urambi Euphorbiaceae C RJS-IS4 
55 Trillmpizeta Kifou Tiliaceae H RJS-054 

rhomboidea 
56 Vigna Mukusa Fabaceae C RJS-248 

IInf{lIiclilata 
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Appcndix 3: 'Vet seasonmcan cover abundance values of each species in every plant 
community 

SIN Species Name Community 

Habi I II III IV V 
t 

I Abrus precalorills L 0.00 0.36 0.00 0.25 0.00 
2 A. brevispica C 0.00 0.00 0.00 0.00 0.42 
3 A. drepanolobiulIl S 0.00 0.00 0.00 8.33 0.00 
4 A. IIOCkii T 0.00 0.00 0.00 2.50 0.00 
5 A. nilolica T 0.00 0.00 0.00 2.92 0.00 
6 A. senegal T 0.00 0.00 0.00 3.33 0.00 
7 A. seyal val seyal S 0.00 0.71 0.00 7.08 0.00 
8 A. slulhumanii S 0.00 0.00 0.00 1.67 0.00 
9 A. Imlganyikensis T 0.00 0.00 0.00 5.00 0.00 
10 A. tor/lis T 0.00 0.00 0.00 4.58 0.00 
II AcizyrosperJnulIl S 0.26 0.00 0.00 0.00 0.00 

perviflorum 
12 Adansonia digilala T 0.00 0.36 0.00 0.00 14.58 
13 Aerva lanala S 0.26 0.00 0.00 0.00 0.17 
14 Aescizynolllene abyssinica S 0.26 0.00 0.00 0.00 0.00 
15 Aji"alllolllulIl mlguslifoliulIl H 0.11 0.36 0.00 0.00 0.00 
16 Agalhisan/izelllulIl bojen' H 0.26 0.00 0.00 2.50 0.00 
17 AgeralulIl conyzoides H 0.00 0.00 0.00 0.00 0.00 
18 Albizia anlwlesiana T 0.00 0.00 0.00 0.83 0.00 
19 A. izarveyi T 0.26 0.71 0.00 9.58 0.00 
20 A. pelersiana T 0.47 0.29 0.00 1.25 0.00 
21 A. versicolor T 0.00 0.00 0.00 2.08 0.00 
22 A!fezia quanzensis T 1.05 0.14 0.00 1.67 0.00 
23 Aloe secllndiflora H 0.26 0.00 0.00 0.00 0.00 
24· Anlizericlllll lIlonophyllulIl H 0.53 0.71 0.00 0.25 0.00 
25 Aristida adoensis G 0.95 0.00 0.00 0.00 0.00 
26 Asparagus aji"icanlls S 0.79 0.71 0.00 0.00 1.25 
27 A. faicaills S 0.00 0.00 0.00 0.83 0.00 
28 A. sllave S 0.00 0.00 0.00 0.00 0.00 
29 Aspilia aji"icmza G 0.00 1.79 0.00 0.00 0.00 
30 A. lIlosambicensis G 1.84 1.00 3.33 0.83 0.08 
31 As/ripollloea malvacea S 0.00 0.00 0.00 0.83 0.00 
32 Awnza garckeana T 0.00 0.00 0.00 1.25 0.00 
33 Balaniles aegypliaca T 1.42 0.71 0.00 0.00 2.08 
34 Beciwn anf!IISlifoliulIl H 0.53 0.71 0.00 0.00 0.00 
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35 Bidens lillei/oba H 0.79 0.36 0.00 0.00 0.75 
36 B. pilosa H 2.37 1.14 6.67 2.08 1.50 
37 Blepizaris affillis H 3.63 0.86 0.00 0.00 0.00 
38 Boscia {[Izguslifolia T 0.79 4.64 3.33 2.08 0.00 
39 B. lIlossalllbicellsis T 0.00 1.43 5.00 1.67 0.00 
40 B. salicifolia T 1.58 1.79 0.00 0.83 0.00 
41 Braclziaria brizalll/za G 0.00 0.43 0.00 0.08 0.00 
42 B. pUrl'llrallce G 0.53 0.00 0.00 0.00 2.92 
43 Brac/zslegia lIlicl'Op/zylia T 2.11 0.00 0.00 0.83 0.00 
44 B. speciforlllis T 8.95 3.93 23.33 0.00 0.00 
45 Bridelia allloella S 0.53 0.00 0.00 0.00 0.00 
46 B. carl/zelica S 1.05 0.00 0.00 0.00 0.83 
47 Bulboslylis bucizanallii Sg 0.79 0.36 0.00 0.00 0.00 
48 Call1/ziulll burlii ssp. Burlii T 4.05 1.21 0.00 0.00 0.00 
49 Capparis IOlllenlosa S 1.21 2.50 0.00 3.08 6.25 
50 Cassia abbreviala S 0.53 0.14 0.00 1.67 0.00 
51 Cassipourea lIloliis T 2.11 2.00 0.00 0.00 0.00 
52 Calunaregulll spinosa S 4.21 1.79 0.00 3.42 0.00 
53 Chloris gayalla G 0.00 0.00 0.00 0.00 1.00 
54 C. Pycllol/zrill G 0.00 0.00 0.00 0.00 3.58 
55 C. roxbourghialla G 2.37 1.36 0.00 0.00 1.50 
56 C. virgata G 0.68 0.00 0.00 0.00 0.58 
57 Cissus comifolia H 2.11 2.14 0.00 0.17 0.00 
58 C.rubigillosa S 3.95 0.71 1.33 0.50 0.00 
59 C. Tronl/we S 0.53 1.79 1.67 0.83 0.00 
60 Cleome lzirla H 2.89 3.57 0.00 0.58 0.92 
61 COlllbelulll pelllagOllulll T 0.00 0.00 1.67 0.00 0.00 
62 C. apiculalulll C 0.53 0.14 0.00 0.42 0.00 
63 C. collillum T 0.47 2.79 1.67 0.42 0.00 
64 C. molle T 3.05 2.29 3.33 0.83 0.00 
65 C. obovalum T 0.79 1.07 0.00 0.17 0.00 
66 C. zey/zeri T 3.00 3.57 0.00 0.00 0.00 
67 C. afi'icalla H 0.26 0.64 0.00 0.00 0.00 
68 Commelilla bellg/wlellsis H 1.05 2.57 0.00 1.83 0.00 
69 C. Imp/we S 0.53 0.00 0.00 5.83 0.00 
70 COllllllip/lOra afi'icalla S 2.79 2.36 3.33 0.83 0.00 
71 C. mollis T 0.00 0.00 0.00 0.00 0.00 
71 C. lIlossalllbicellsis T 3.32 2.00 0.00 1.25 0.00 
73 C. ugollgellsis T 2.37 1.29 3.33 1.67 0.00 
74 Corc/zorus capsularis H 0.11 0.00 0.00 0.00 0.25 
75 C. olilorius H 0.26 0.00 0.00 1.83 0.42 
76 Crabbea velulilla H 2.21 0.50 0.00 0.00 0.00 
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77 Creterostigllla ilirslltllm C 0.26 0.00 0.00 0.00 0.00 
78 Crota/aria H 0.21 0.71 0.00 0.00 0.92 

cy/illdrostacizYlls 
79 C. greellwayi H 0.53 0.64 0.00 0.00 0.00 
80 Crotoll lIi10ticliS H 0.11 0.29 0.00 0.00 0.00 
81 CliclIlllis aCIi/eallis C 1.11 0.71 0.00 0.00 0.00 
82 C. dipsacells C 0.63 0.00 0.00 0.00 0.00 
83 C.jigarei C 0.84 3.86 6.00 1.17 1.08 
84 Cycllilllll IllbliloSlllll H 0.26 0.00 0.00 0.00 0.00 
85 Cynadoll dactyloll G 0.68 0.36 0.00 0.00 1.00 
86 Cyperus articlilatlis Sg 0.26 0.14 0.00 0.00 0.00 
87 C. dijJilSIlS Sg 0.26 0.00 0.00 0.00 0.00 
88 C. obtllsiflorus Sg 0.00 0.00 0.00 0.00 0.00 
89 C. rotlilldliS ssp.rotlil/dlis Sg 0.00 0.29 1.67 0.00 0.00 
90 CYP/lOstellla gigal/tells C 0.53 0.00 0.00 0.42 0.00 
91 C. adel/ocalile C 2.11 0.71 0.00 0.00 0.00 
92 Dactylectel/illlll aegyptililll G 0.79 0.00 0.00 0.00 2.92 
93 D. gelllillatlllll H 0.26 0.00 0.00 0.00 0.67 
94 Da/bergia lIlelal/oxyloll H 1.84 1.07 0.00 1.42 0.00 
95 D. lIitidlila S 0.26 0.71 1.67 1.67 0.00 
96 D. stuhilllallii T 1.58 1.07 3.33 1.25 3.92 
97 Dichal/thilllll rivae G 2.11 0.00 0.00 0.33 0.83 
98 Dichrostachys cinerea D 1.68 0.00 0.00 3.33 0.83 
99 Digitaria abyssil/ica G 0.00 0.00 0.00 0.42 1.83 
100 D. macrob/ephara G 0.53 0.00 0.00 0.00 0.50 
101 D. perrolletii G 0.00 23.21 23.33 0.17 2.67 
102 D. scalarulIl G 0.79 0.00 0.00 0.75 3.75 
103 Diospyros IIsambarel/sis T 0.00 0.93 0.00 0.00 1.67 
104 Diplorhyl/cllOs T 0.00 0.00 0.00 0.00 2.92 

cOlldylocO/polI 
105 Dolichos kilimal/dsc/zarica S 1.05 1.43 0.00 0.00 0.00 
106 D. oliveri L 0.00 0.71 1.67 0.42 0.00 
107 Ehretia allloella S 0.00 0.00 0.00 0.00 2.50 
108 Emilia javallica H 3.16 0.71 0.00 0.00 0.00 
109 Enteropogollmacrostac!tys G 0.00 0.00 0.00 0.00 0.83 
110 Eragrostis cyliildriflora G 1.05 1.57 0.00 26.75 0.33 
111 E. racemosa G 0.26 0.00 0.00 0.17 4.42 
112 E. superba G 0.53 1.29 '2.67 0.00 0.42 
113 Eragrotis aethiopica G 0.00 0.00 0.00 0.83 0.58 
114 E. asp era G 0.00 0.00 0.00 0.00 1.25 
115 E. patells G 0.53 0.00 0.00 0.00 0.00 
116 Ert/zyrilla abyssillica T 0.00 1.43 0.00 0.00 0.83 
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117 Elythriccoca bOl/gel/sis S 0.00 0.00 0.00 0.00 0.42 
118 Euphorbia candelabrum T 0.00 0.00 0.00 2.08 0.00 
119 E. gralltii S 2.63 0.00 0.00 2.92 5.42 
120 E. ltirta H 0.00 0.00 0.00 0.00 0.83 
121 E. matabalensis T 0.37 0.50 0.00 0.00 6.67 
122 E. tirucali T 0.00 0.00 0.00 0.00 8.75 
123 Fadogia obovata H 0.95 0.50 0.00 0.00 0.00 
124 Ficus stuhll1lannii T 0.00 0.00 0.00 0.00 13.75 
125 Fuerilla IIl11bellata Sg 0.00 0.00 0.00 0.00 0.00 
126 Gloriosa sllperba H 1.26 0.00 0.00 0.00 0.00 
127 GOllgrollelll1la allgolellsis C 0.00 0.71 0.00 0.00 2.25 
128 Grell'ia bicolor S 0.00 0.43 1.67 2.08 0.00 
129 G·fallax S 0.00 0.71 0.00 0.83 3.75 
130 G.lIlo11is S 1.05 0.36 0.00 0.83 3.75 
131 Hmpachlle schill1peri G 1.16 0.00 0.00 0.58 0.00 
132 Heliotl'Opillll1 oval!folilllll H 1.05 1.00 0.00 0.00 0.00 
133 Heteropogoll cOlltortlls G 3.42 1.79 0.00 0.00 0.83 
134 Hibiscus call1labilllls H 0.00 0.00 0.00 0.00 0.00 
135 H. microllthlls H 0.00 0.00 0.00 0.00 0.00 
136 Hilpiciwll dijJlISll11l H 1.32 0.00 0.00 0.00 0.00 
137 Hosltmdia opposita S 0.00 0.00 0.00 0.83 1.67 
138 Hygrophila schlilli H 0.00 0.00 0.00 0.00 0.08 
139 Hymellodictyol/ parvifoliulll T 0.42 0.00 0.00 1.67 0.00 
140 Hypoestes forskaolii G 1.95 0.00 0.00 0.00 0.00 
141 Hyparrilenia jilipelldliia G 0.00 1.43 0.00 0.42 0.00 
142 H mfa G 2.37 0.00 2.67 10.75 1.17 
143 Illdigofera arrecta H 0.26 0.00 0.00 0.42 0.42 
144 I.culleata H 0.00 0.57 0.00 0.00 0.50 
145 I. hirsuta H 1.26 0.71 0.00 0.00 0.83 
146 1. rilYllcllOc{[ljJa S 1.21 0.57 0.00 0.42 2.08 
147 1. volkells ii H 0.53 0.00 0.00 0.00 1.33 
148 Ipomoea cairica C 0.00 0.00 0.00 0.42 0.33 
149 1. obscurea C 0.00 4.14 2.67 2.17 1.50 
150 I. rubells C 0.21 0.14 0.00 0.17 0.58 
151 1. sillellsis C 0.00 0.00 0.00 0.58 0.58 
152 Jubemadia globiflora T 16.58 24.29 0.00 0.00 0.00 
153 JlIsticia anselial/a H 1.05 0.00 0.00 0.00 0.00 
154 J. salvadois H 0.00 0.00 . 10.0 0.00 0.00 

0 
155 Kigelia aji'icalla T 0.53 0.00 0.00 0.83 3.33 
156 Ky/il/ga alata Sg 016 0.00 0.00 0.17 0.00 
157 K. cristatlls Sg 0.00 0.00 0.00 0.00 0.00 
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158 Lalldolpilia kirkii C 0.00 0.00 0.00 0.00 0.42 
159 Lamlea fiilva S 0.26 0.00 0.00 0.67 1.25 
160 L. hllmillis T 4.47 0.00 0.00 2.92 2.08 
161 L. sciIimperi T 3.42 0.71 0.00 1.25 3.33 
162 Laullllea cornula H 3.68 1.79 0.00 0.67 0.17 
163 Leucas diflexa H 0.26 0.50 0.67 0.00 0.00 
164 LOllellOcarpus bllssei T 0.79 0.36 0.00 23.33 0.00 
165 L. capassa T 0.00 0.00 0.00 2.92 0.00 
166 L.eriocarlyx T 0.95 0.00 0.00 0.00 0.00 
167 Loudetia simplex G 5.26 7.14 0.00 0.00 0.00 
168 Macrotyloma axillare C 0.58 0.00 0.00 0.00 0.00 
169 Maerua allgolellsis S 0.79 0.00 0.00 0.00 0.00 
170 M. edulis S 0.89 0.00 0.00 0.00 0.00 
171 Maproullea aji-icalla T 0.00 0.71 0.00 0.00 0.00 
172 Margaritaria discoidea T 0.00 0.00 0.00 0.00 3.75 
173 Markhamia lulea S 0.00 0.36 0.00 0.00 0.00 
174 M. obtusijolia S 3.32 1.43 0.00 0.42 0.00 
175 Microchloa kunlhii G 1.68 1.57 0.00 0.00 0.00 
176 Momordica foetida C 1.21 1.71 0.00 0.00 0.00 
177 M. spinosa C 0.68 1.79 0.00 0.00 0.00 
178 Monsallia angustijolia H 1.84 0.43 0.00 0.00 0.00 
179 Mundulea sericea H 0.00 0.00 0.00 0.42 0.00 
180 Murdallia simplex H 0.00 0.14 0.00 0.17 0.00 
181 Oelma mossambicensis S 0.53 0.36 1.67 0.00 0.00 
182 Ocimllm bassilicu/1l H 0.42 0.00 0.00 0.00 0.00 
183 0. cirlicijolium H 0.26 0.71 0.00 0.00 0.00 
184 Ormocmpum friellOcmpum T 4.05 0.57 0.00 0.42 0.00 
185 Oxygonum silluafum H 2.16 0.00 0.00 0.00 1.17 
186 Ozoroa insignis T 0.42 0.00 0.00 0.17 0.00 
187 Panicu/1l asfrosanguella G 0.00 0.00 0.00 0.00 0.67 
188 P. c%ratlllll G 1.95 0.64 2.67 0:42 0.00 
189 P. maximum G 4.74 5.07 0.00 6.67 0.00 
190 Pavetta gardeniijolia S 0.26 0.00 0.00 0.00 2.08 
191 P. stuhlmanii S 1.32 0.00 0.00 0.00 0.83 
192 Pavonia zeylanica S 0.53 0.00 0.00 0.00 0.00 
193 Pennisetllm lyp/lOides G 0.74 0.86 1.67 1.17 0.00 
194 Perotis patells G 0.26 0.00 0.00 0.00 0.00 
195 PhyllalltiIus englerii S l.ll 0.00 0.00 0.00 0.83 
196 Plectranthus barbatus S 0.00 0.00 0.00 0.00 2.50 
197 Prellllla sillellsis S 0.26 0.00 0.00 0.42 7.08 
198 Pseudol ac hllos t yl is T 0.53 0.00 5.00 0.00 0.00 

maprolllli(olia 
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199 Pselldovigna argentae C 0.53 1.21 10.00 0.17 0.00 
200 Psychotria kirkii C 0.00 0.00 0.00 0.00 0.17 
201 Pterocarplls angolensis T 5.79 5.36 0.00 0.00 0.00 
202 Pyrenacantha C 0.53 0.00 0.00 0.83 0.00 

kllarabassana 
203 Rhus vlligaris S 0.26 0.36 0.00 0.00 0.00 
204 RIzYllclzosia minima H 0.00 1.07 0.00 0.00 0.00 
205 R. resinosa S 1.32 5.00 0.00 1.25 0.00 
206 Rliellia pailita H 0.79 0.00 0.00 0.00 0.00 
207 Rynchelytrum repells G 0.00 0.36 6.67 0.00 0.00 
208 Schrebera trichoclada T 1.58 6.07 0.00 0.00 0.00 
209 Sclerocariya birrea T 2.89 0.00 0.00 0.00 0.00 
210 Senna sillglleana S 1.21 0.00 0.00 2.42 2.08 
211 Sesamllm allgllstljolilllll H 2.16 2.71 0.00 0.83 3.08 
212 S. indicllm H 0.00 0.00 0.00 0.00 0.42 
213 Setaria sphacelata G 1.32 0.00 0.00 1.00 0.00 
214 S. vexilata G 0.00 1.50 0.00 0.25 0.00 
215 SolallulIl incalllllll H 0.00 0.36 5.33 0.67 0.42 
216 Spirostachys aji"icalla G 0.00 0.00 0.00 0.00 0.83 
217 Sporoboilis panicoides G 1.32 0.00 0.00 0.00 0.00 
218 S. stapjialllls G 1.84 0.00 2.00 0.00 0.00 
219 Stegnataenia araliacea S 0.00 0.71 0.00 0.00 0.00 
220 Strophantlllls elllillii S 0.26 4.50 0.00 0.83 0.00 
221 SflYc!IOIlOS T 1.05 1.07 0.00 0.00 0.00 

lIladagascariensis 
222 S. potatorulII T 1.47 1.79 0.00 0.00 0.00 
223 Tephrosia pllmila H 1.84 0.00 0.00 0.00 0.00 
224 T. virgata H 0.00 0.36 0.00 0.00 0.42 
225 Terminalia brolVnii T 0.00 0.00 0.00 1.25 5.42 
226 T.kilillladscharica T 0.26 0.00 0.00 0.00 0:00 
227 T. lIIollis T 0.00 0.00 0.00 0.83 2.08 
228 T. sericea T 4.21 0.36 0.00 1.25 7.92 
229 Tllllllbergia alala H 0.42 1.43 0.00 0.00 0.00 
230 Tragia brevipens C 0.00 0.00 0.00 0.00 0.42 
231 Traglls berterolliaclls G 2.42 0.00 1.67 0.00 0.00 
232 Tribllllls terrestris H 0.26 0.00 0.00 0.00 0.00 
233 Tricalysia mandensis T 0.53 0.00 0.00 0.00 11.67 
234 Trid(L, procllmbells T 0.53 0.71 . 6.67 4.92 0.00 
235 Trilllllfetta deck-deckialla H 0.11 0.00 0.00 0.00 0.00 
236 T. rhomboidea H 0.00 0.00 0.00 0.42 0.00 
237 Vallgueria infausta S 2.74 1.07 0.00 0.00 0.00 
238 V madagascariensis S 3.16 0.36 3.33 0.00 0.00 
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Appendix 3 continued 

239 Vigna reticulata C 0.00 0.36 0.00 0.00 0.00 
240 Vitex donian(J T 0.53 0.00 0.00 1.25 0.00 
241 r~ keniensis T 0.26 0.00 3.33 2.08 0.00 
242 V mombassae T 0.00 0.36 0.00 0.00 2.92 
243 Xeroderris stuhlmanii T 2.63 6.07 3.33 0.00 2.92 
244 Ximenia caji-a S 2.11 0.71 0.00 0.00 0.00 
245 Zomia setosa S 0.11 0.00 0.00 0.00 0.00 
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Appendix 4: Dry season mean cover abundance values of each species in 

all communities 

No. Species Names Community 

Habit I II III IV 
I Abms precalorills L 0.06 0.00 0.00 0.00 . 
2 A. hockii T 0.39 1.53 0.00 0.00 
3 A. sill/hllmallii S 0.97 1.33 0.00 0.00 
4 A. lallgal/yikensis T 0.00 2.33 0.00 0.00 
5 A. lorllis T 0.16 2.00 0.00 0.00 
6 A. brevispica C 0.00 0.00 0.00 0.17 
7 A. seyal val seya/ S 0.00 2.33 0.00 0.00 
8 A. drepan%billlll S 0.13 5.00 0.00 0.00 

9 A. Ili/otica T 0.26 0040 0.00 0.00 
10 A. sellega/ T 0.23 1.20 0.00 0.00 
11 Adallsollia digitala T 0.77 0.00 0.00 6.08 
12 Adel/ia gUlIlllijera S 0.00 0.67 0.00 0.00 
13 Ageraluill cOllyzoides H 0.00 0.00 0.00 0.00 
14 Albizia al/IIII/esialla T 1.29 1.13 0.00 0.00 
15 A. harveyi T 0.16 6.00 0.00 0.00 

16 A. pelersialla T 0.00 0.67 0.00 0.00 
17 A. vesc%r T 0.23 1.00 0.00 0.00 
18 A. qual/zel/sis T 0.84 0.33 0.00 0.00 
19 Asparagus aji'icalla H 0.32 0.00 0.00 0.17 
20 A. falcalUs S 0.06 0.33 0.00 0.58 
21 Aspilia aji'icalla H 0.13 0.00 0.00 0.00 
22 A. lIIosambicellsis H 0048 0047 0.00 0.00 
23 ASlrlpomoea S 0.10 0.33 0.00 0.00 

lIIa/vacea 
24 Azallza garckeana T 0.00 0.07 0.00 0.00 
25 Ba/al/ites aegypliaca T 0.00 0.00 0.00 0.83 
26 Becilllll allguslijolia H 1.13 0.00 0.00 0.00 
27 Bidens linei/oba H 0.16 0.00 0.00 0.33 
28 B. pi/osa H 1048 0040 1.00 0.17 
29 Ble(aris a[fillis H 1.23 0.00 0.00 0.00 
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Appelldix 4colltilllled 

30 Boscia allgllstifolia T 2.81 1.33 5.00 0.00 

31 B. lIlossalllbicellsis T 0.00 0.00 3.50 0.00 
32 B. salicifolia T 0.71 0.67 0.00 0.00 
33 Brachiaria brizalltiw G 0.39 0.00 0.00 0.00 
34 Bl'achstegia T 0.97 0.00 0.00 0.00 

microphylla 
35 B. speciforlllis T 3.39 3.67 0.00 0.00 
36 Bridelia carthetica S 0.26 0.00 0.00 0.92 
37 BlIlbostylis Sg 0.00 0.00 0.00 0.00 

bllchallallii 
38 Callthilllll bllrtii ssp. S 0.94 1.53 0.00 0.00 

Blirtii 
39 Cap paris tomelltosa S 0.00 1.67 0.00 4.25 
40 Cassia abbreviata S 0.00 1.47 0.00 0.00 
41 Cassipoll1'ea mollis T 1.45 0.00 0.00 0.00 
42 Catullaregllm spillosa S 1.32 1.60 0.00 0.00 
43 Chloris gayana G 0.10 0.00 0.00 0.75 
44 C. pycllothrin G 0.19 0.00 0.00 1.67 
45 Chloris G 0.58 0.00 0.00 0.50 

roxbollrghialla 
46 C. vi/ogata G 0.16 0.00 0.00 0.33 
47 Cissus cOl'llifolia S 0.00 0.33 0.00 0.00 
48 C. rubiginosa S 0.06 0.47 0.00 0.00 
49 C. Tronthae S 0.39 0.27 0.00 0.00 
50 Combetlllll T 0.00 0.00 1.00 0.00 

pentagolllllll 
51 C. apiculatllm C 0.16 0.13 0.00 0.00 
52 C. collillulll T 0.97 0.47 1.00 0.00 
53 C. II/olle T 2.42 0.47 2.00 0.00 
54 C. obovatlllll T 0.06 0.00 0.00 0.00 
55 C. zeyheri T 2.10 1.73 0.00 0.00 
56 COIIIII/elina aji'icalla H 1.03 1.00 0.00 0.00 
57 C. bellghalellsis H 1.00 0.33 0.00 0.00 
58 COIIIII/ipilOra S 1.32 0,33 2.50 0.00 

aji'icana 
59 C. lIIerkeri S 0.00 4.20 0.00 0.00 
60 C. II/ollis S 0.52 0.00 0.00 0.00 
61 C..III ossall/bi cells is T 3.77 1.33 0.00 0.00 
62 C. IIKOllKellsis T 0.23 2.80 0.00 0.00 
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Appendix 4con/inued 

94 E. lirucali T 0.00 0.00 0.00 4.58 
95 Ficus s/uhlll/anii H 0.00 0.00 0.00 9.33 

96 Gloriosa superba H 0.03 0.00 0.00 0.00 
97 Grewia hicolor S 0.13 1.00 2.50 0.42 
98 G·fallax S 0.10 0.33 0.00 1.33 
99 G. mollis S 0.19 1.00 0.00 2.08 
100 Hel]Jaclllle schill/peri G 0.06 0.00 0.00 0.00 
101 He/eropogon G 0.00 0.00 0.00 0.67 

con/or/us 
102 Hoslundia opposi/a S 0.00 0.33 0.00 1.08 
103 Hygrophila schulli H 0.00 0.00 0.00 0.17 
104 Hymenodic/yon T 0.00 1.00 0.00 0.00 

parvifolium 
105 Hyphrrallia G 0.77 0.00 0.00 0.00 

jilipendula 
106 H. mfa G 2.00 8.40 0.00 0.83 
107 Hypoes/es forskaolii G 0.00 0.13 0.00 0.00 
108 Indigofera arrecla G 0.19 0.07 0.00 0.25 
109 1. cunea/a H 2.48 0.00 0.00 0.50 
110 I. rhynchocarpa S 0.13 0.13 0.00 1.50 
III 1. volkensii H 2.94 0.00 0.00 0.58 
112 Ipomoea cairica C 0.00 0.47 0.00 0.00 
113 I. obscurea C 0.00 1.00 0.00 0.00 
114 1. sinensis C 0.00 0.13 0.00 0.00 
115 Jubemadia globiflora T 15.29 0.00 0.00 0.00 

116 Jus/icia salvadois H 0.00 0.00 15.00 0.00 

117 Kige/ia ajricana T 0.16 0.33 0.00 1.67 
118 Kylinga alala Sg 0.81 0.00 0.00 0.00 
119 Landolphia kirkii C 0.81 0.00 0.00 0.17 
120 Lannea fulva T 0.55 0.93 0.00 1.67 
121 L. humillis T 0.03 0.00 0.00 0.00 
122 L. schill/peri T 1.61 0.33 0.00 2.25 
123 La/ll/llea cornu/a H 0.00 0.73 0.00 0.00 
124 Lonc!/Orcmpus T 0.32 0.33 0.00 0.00 

bussei 
125 L. cavassa T 0.74 0.00 0.00 0.00 
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156 R. resillosa S 0.87 1.40 0.00 0.00 
157 Scllrebera T 1.68 0.00 0.00 0.00 

tricl/Oclada 
158 Sclerocariya birrea T 1.61 0.67 0.00 0.00 
159 Selina singueana S 0.32 0.87 0.00 1.25 
160 SesalllulII H 0.58 0.13 0.00 0.00 

angus t ifoli UIII 
161 Setaria sphacelata G 0.16 0.00 0.00 0.00 
162 SolanulII incanUIll H 0.00 1.00 0.00 0.33 
163 Spirostachys africana G 0.00 0.00 0.00 0.42 
164 Sporobolus G 1.13 0.00 0.00 0.00 

panicoides 
165 S.stapjianus G 0.97 0.Q7 0.00 0.00 
166 Strophanthus eminii S 0.42 0.47 0.00 0.00 
167 SfI)'clwnos T 0.97 0.00 0.00 0.00 

madagascariensis 
168 S. potatorum T 1.55 0.00 0.00 0.00 
169 Tep/zrosia pumila H 0.71 0.07 0.00 0.17 
170 T. virgata H 0.06 0.00 0.00 0.00 
171 T. brolVnii T 0.00 0.67 0.00 3.75 
172 T. lIlollis T 0.26 0.67 0.00 0.42 
173 T. sericea T 1.94 1.33 0.00 7.67 
174 Tragia brevipens C 0.00 0.00 0.00 0.17 
175 Tricalysia mandensis G 0.32 0.00 0.00 8.75 

176 Tridax procumbens H 0.00 3.80 4.50 0.00 
177 Triulllfetta H 0.00 0.33 0.00 0.00 

rholllboidea 
178 Vangueria infausta S 1.06 0.13 2.00 0.00 
179 V. lIladagascariellsis S 0.23 0.00 0.00 0.00 
180 Vilex doniana T 0.65 0.67 0.00 0.00 
181 V. keniensis T 0.32 0.67 3.50 0.00 
182 V. mOlIlbassae T 0.06 0.00 0.00 2.08 
183 Xeroderris T 2.13 0.33 0.00 2.08 

stuhilllallIlii 
184 Ximenia c{l/i'a S 0.90 0.00 0.00 0.00 
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Appendix 4continlled 

156 R. resil/osa S 0.87 1.40 0.00 0.00 
157 Schrebera T 1.68 0.00 0.00 0.00 

trichoclada 
158 Sclerocariya birrea T 1.61 0.67 0.00 0.00 
159 Sel/I/a sil/gueal/a S 0.32 0.87 0.00 1.25 
160 Sesamll1J1 H 0.58 0.13 0.00 0.00 

anglls t(foli 11m 
161 Setaria sphacelata G 0.16 0.00 0.00 0.00 
162 So/al/ulll il/cal/um H 0.00 1.00 0.00 0.33 
163 Spirostachys ajrical/a G 0.00 0.00 0.00 0.42 
164 Sporobo/us G 1.13 0.00 0.00 0.00 

panicoides 
165 S.stapjial/us G 0.97 0.07 0.00 0.00 
166 Strop/wI/thus ell/il/ii S 0.42 0.47 0.00 0.00 
167 Stl}'chol/oS T 0.97 0.00 0.00 0.00 

madagascariel/sis 
168 S. potatorum T 1.55 0.00 0.00 0.00 
169 Tep/lrosia pumila H 0.71 0.07 0.00 0.17 
170 T. vilgata H 0.06 0.00 0.00 0.00 
171 T. browl/ii T 0.00 0.67 0.00 3.75 
172 T. mollis T 0.26 0.67 0.00 0.42 
173 T. sericea T 1.94 1.33 0.00 7.67 
174 Tragia brevipens C 0.00 0.00 0.00 0.17 
175 Trica/ysia mal/del/sis G 0.32 0.00 0.00 8.75 

176 Tridax procumbel/s H 0.00 3.80 4.50 0.00 
177 TriumJe/la H 0.00 0.33 0.00 0.00 

rhomboi dea 
178 Val/gueria il(fausta S 1.06 0.13 2.00 0.00 
179 V. II/adagascariel/sis S 0.23 0.00 0.00 0.00 
180 Vilex dOl/imza T 0.65 0.67 0.00 0.00 
181 V. kel/iel/sis T 0.32 0.67 3.50 0.00 
182 V. mombassae T 0.06 0.00 0.00 2.08 
183 Xeroderris T 2.13 0.33 0.00 2.08 

stuh/mal/I/ii 
184 Xill/el/ia ca/i'a S 0.90 0.00 0.00 0.00 
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Appendix 5: A schednle for semi-structured interviews 

A: General infonna tion 

Village ........ . Ward ............ . 

2 Name of the respondent. ............. . 

3 Gender M / F 

4 Age ......... 

5 Level of education IHigher ... 2Middle ... 3Lower ..... None ...... 

Key: 'High (diploma, degree level); 'Middle (Certificate of ordinary secondary school) and 'Lower (up 

to primary level). 

B: Preferred wild vegetables 

Knowledge on wild vegetables: Yes ...... No .. " 

2 Listing of known wild vegetables: 

No. Vegetable Part used No. Vegetables 

I 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 
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4 Harvesting methods: Only useful parts ......... ; Uprooting Other 

methods ........ . 

5 Reasons for using wild vegetables: Famine ........ ; Food scarcity ....... ; Lack of normal 

vegetables ......... Culture ...... ; Other reasons ....... . 

6 Season of collection: Wet season ....... ; Dry season ......... ; All-the-year round ........ . 

7 Vegetable collectors: Women ........ ; Men ...... ; Children ........ ; Others ........ (Specify) 

8 Place of collection: Home gardens ........ ; Fallowed land ......... ; Arable land ...... ; In the 

forest. ...... ; Other places ......... (Specify) 

9 Reasons for collection: Home consumption ....... ; For sale ........ ; medicinal use ..... . 

10 Amount collected: Per meal.. .... ; Per day ....... . 

II Availability as compared the past: More ...... ; Same ...... ; Less ....... . 

12 Less availability: Reasons? (i) ............. ; (ii) ........ ; (iii) ........ ; (iv) ........... ; (v) .......... . 

13 Solutions/ measures: Cultivate ...... ; Domesticate ....... ; Preselve ...... ; Conselve ....... ; 

Seed storage ...... ; Other strategies ........ . 

14 Initiatives to ensure availability: Conserve ....... ; Cultivate/domesticate ...... ; Seed 

storage ...... . 

15 Marketing places: Local.. .... ; Towns ..... ; Other places ...... . 

16 Income: Per day ......... ; Per week ...... ; Per year. ..... . 

17 Other uses apart from food: Medicine ...... ; Cultural values (specify) ........ ; Others ..... . 
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C: Trends 

Easy availability: 

Jan ... Feb ... Mar. .. Apr. .. May ... Jun ... Jul. .. Aug ... Sep ... Oct. .. N ov ... Dec .. . 

2 Constraints to collection: (i) ....... ; (ii) ....... ; (iii) ....... ; (iv) ....... ; (v) ..... . 

3 Threats: (i) ........ ; (ii) ...... ; (iii) ........ ; (iv) ....... (v) ...... . 

4 (a) Cultivated wild vegetables: (i) ....... ; (ii) ..... ; (iii) ..... ; (iv) ........ ; (v) ..... ,. 

(b) Collected in the wild: (i) ......... ; (ii) ....... ; (iii) ...... ; (iv). '" '" .. ; (v) ..... . 

(c) Managed in the fields: (i) ......... ; (ii) ....... ; (iii) ...... ; (iv) ......... ; (v) ..... . 

D: Market survey 

I Local marketplace .............. . 

2 Collector: .......... Collection number: ...... Date: ...... . 

Information on the vendor: 

Name .............................. . 

Type of vendor: Permanent stall.. .... .Temporary stall. ..... Ambulatory ..... . 

Village of vendor: ..... '" '" Gender: Male .... Female ........ Estimate age ..... . 

Frequency of selling: In present market? ..... .In other markets? ...... . 

E: Information on the collection: 

Local name: .......... Life fonn: ...... . 

Village: ................ Vegetation type: ...... . 

Cultivation status: Cultivated ... Managed ... Wild ... 
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Market status: Gathered by vendor. .. Resold ........ . 

Number of species in collection: Single ... Mixture of.. .. plants 

Conditions of plants: Fresh ... Dried ... Preserved in ... . 

Price/ unit: ...... Brought to market: Daily ... Weekly ... On occasion ... . 

Estimated quantity: Vendor. .. Whole market... 

Availability: Jan ... Feb ... Mar ... Apr. .. May ... J un .. .J ul. .. Aug ... Sep ... Oct. .. N ov ... Dec ... 

How much sold now compared to the past: More ... Same ... Less .. . 

Why? Less available for harvest.. ..... Less demand by buyers .... Others ..... 

Use: ....... . 

Plant part used: ..... . 

Preparation: ......... . 

Notes: ........ . 

Herbarium infomlation: 

Botanical family: ......... Scientific name ............. . 

Preparation: Herbarium specimen ........... Spirit collection .. . 

Others ......... Total number of duplicates .. . 

F: Suggestions on how to conserve wild vegetables 
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Appendix 6: Factors associated with scarcity of some vegetable plant species by villages 

Number of respondents by village 

Reasons Pohama Unyampanda Ngimu Mughunga Nduamughanga Total 
Famine 6 (3.3) 5(2.7) 11(6.0) 17(9.3) 17(9.3) 56(30.8) 
Easy 10(5.5) 9(4.9) 15(8.2) 16(8.8) 27(14.8) 77(42.3) 
availability 
Cheap 4(2.2) 17(9.3) 11(6.0) 23(12.6t 34(18.7) 89(48.3) 
Culture 4(2.2) 2( 1.1) 10(5.5) 15(8.2) 11(6.0) 42(23.1) 
Palatability 2(1.1 ) 5(2.7) 12(6.6) 25(13.7) 26(14.3) 70(38.5) 
Easy of 12(6.6) 6(3.3) 15(8.2) 21(11.5) 21(11.5) 75(41.2) 
preparation 
Income 3(1.6) 1(0.5) 7(3.8) 4(2.2) 13(7.1) 28(15.4) 
generation 
Easy 2( 1.1) 1(0.5) 7(3.8) 8(4.4) 189.9) 36(19.8) 
processing & 
storage 

42(23.1) 41(22.5) 33(18.1) 31(17.0) 35(19.2) 182(100) 
Total 

(Figures outside the brackets represent number of mentions/counts and those III brackets 
represent percent of totals on respondents) 
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Appendix 7: A layout of villages involved in the mallagamellt of Mgori Forest Reserve 
(MGF). 

o POHAMA 

o NGIMU 

UNYAMPANDA 

o 
Mgori Forest Reserve 
(MGR) 

MUGHUNGA 
NDUAMUGHANGA 

o o 
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Appendix 8: Constraints to collection of vegetables in Mgori Division 

Reasons Number of respondents by village 
Pohama Unyampanda Ngimu Nduamughanga Total 

Accident, 17(40.5) 18(43.9) 13(38.2) 14(45.2) 78(42.6) 
thorns 
Insects and 25(59.5) 21(51.2) 22(64.7) 21(67.7) 98(53.6) 
snakes 
Storage 12(28.6) 16(39) 8(23.5) 14(45.2) 61 (33.3) 
facilities 
Long distances 28(66.7) 30(73.2) 30(88.2) 29(93.5) 145(79.2) 
Bad weather 36(85.7) 38(92.7) 29(85.3) 27(87.1) 161(88) 

Wild games 11(26.2) 19(46.3) 5(14.7) 9(25.7) 58(31.7) 
Barbaigs 3(7.1 ) 7(17.1) 5(14.7) 5(14.3) 31(16.9) 
(Tatoga 
tribe )(muderers) 
Total 42(23) 41(22.4) 34(18.6) 31(16.9) 183(100) 
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Appendix 9: List of key informants contacted during the study. 

SIN NaJllC Gender Age Marital Educ. Village 
(Years) status Level 

I Adija Seifu F 50 Married Lower Nduamughanga 
2 Amina Hassan F 70 Married Lower Pohama 
3 Amina Mungwabi F 80 Married None Nduamughanga 
4 Andrea Juma M 40 MalTied Lower Unyampanda 
5 Athumani Juma M 40 Married Lower Unyampanda 
6 Berita Makiya F 61 Married None Pohama 
7 Christina Ibrahimu F 32 Married Lower Unyampanda 
8 Costansia Iddi F 53 Married None Pohama 
9 Danford Ibrahim M 53 Married Middle Pohama 
10 Elias Mwangu M 71 Married Lower Pohama 
11 Eliwaja Paulo F 40 Single Middle Ngimu 
12 Estalina S. Kilemwa F 43 Married Lower Pohama 
13 Fatuma Ally F 80 Widowed None Pohama 
14 Flora Athumani F 31 MalTied Lower Ngimu 
15 Grace Njoka F 30 Married Lower N~mu 
16 Grace Selemani F 51 Married Lower Unyampanda 
17 Hadija Athuman F 56 Married Lower Pohama 
18 Hadija Hango F 48 Married Lower U llYamganda 
19 Halima Ally F 50 Married Middle Pohama 
20 Hawa Ramadhani F 43 Married Lower Unyampanda 
21 Helena Bakari F 57 Married Lower Nduamughanga 
22 Jacobo Hili M 63 Married None Pohama 
23 Joyce Raiabu F 45 Married Lower Ngimu 
24 Juma Mangu M 75 Married Lower Pohama 
25 Jumanne Hassan M 58 Married None Nduamughanga 
26 Levina Rajabu F 36 Married Lower Ngimu 
27 Magdalena Monko F 50 Married Lower Pohama 
28 Martha Ntunge F 60 Married Lower Pohama 
29 Mary Nkumbi F 60 Widowed None Pohama 
30 Michael Issango M 75 Married None Pohama 
31 Mustafa Buko M 45 Married Lower Ngimu 
32 Mwajuma Ibrahim F 51 Widowed Lower Pohama 
33 Mwajuma Rajabu F 48 Married None Nduamughanga 
34 Mwanaharusi Shabani F 52 Manied Lower Nduamughanga 
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Appendix 9 continued 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Mwanaidi Lissu F 45 Divorced Lower Unyampanda 
Mwanaidi Saidi F 52 Married Lower Unyampanda 
Mwanaidi Salim F 60 Married Lower Pohama 
Mwasiti Mohamedi F 48 MatTied None NduamughallKa 
Mwiru Ghambeda M 60 Married None Pohama 
Nathali Sulumbi M 54 Married Lower Ngimu 
Raphaeli Ntandu M 58 Married Lower Unyampanda 
RosemalyJuma F 45 Manied Lower Unyampanda 
Saidi Rajabu M 52 Married Lower Nduamughanga 
Samweli Aron M 38 Married Lower Pohama 
Samweli Ghuliko M 65 MatTied None Nduamughanga 
Samwelui Madoro M 45 Married Lower Ngimu 
Sesilia Mariseli F 44 Married Lower Nduamughanga 
Tatu Abedi F 50 Married Lower Ngimu 
Tatu Mantidi F 25 Divorced Lower Ngimu 
Zainabu Sombi F 63 Married None Pohama 

Education level; High (diploma, degree level), Middle (Certificate of ordinalY secondalY 
school) and Lower (lip to primm)' level). 
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