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Abstract: The natural habitats of wild edible plants are continuously being eroded by conversion into land for
agriculture or other uses before appropriate soil fertility management practices are established for their
productivity. A study was conducted between 2009  and  2011  in  the  central  semi-arid   lands   of   Uganda,
to assess the possibility of domesticating prospective wild edible plants supplementing household income,
nutritional and medicinal requirements through evaluating their germination and growth performance under
managed on-farm soil fertility conditions. Selected wild edible plants were established on-farm under application
of kitchen wood ash or calcium oxide as liming materials and application of farmyard manure in form of dry cow
dung as a source of organic matter and nutrients. The experiment was designed in randomized complete block
design (RCBD), during the first rainy season (long rains) of 2010. Four treatments consisting of farmyard manure
(FYM) + calcium oxide (CaO), FYM only, FYM + kitchen ash and no FYM, CaO or wood ash (control) were
administered by band application to the experimental units at the time of planting using hands. Each treatment
was replicated three times. Germination ratios and dry matter weights of the wild edible plants were significantly
(p<0.05) higher under on-farm application of kitchen ash and or farmyard manure. Using kitchen ash and
farmyard manure for on-farm conservation of wild edible plants will be an inexpensive venture as these soil
amendment materials are locally available.
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INTRODUCTION species are protected either by safeguarding the

Uganda is well endowed with a diversity of for the wild edible plant species that remain.
indigenous and exotic wild edible plants. There are about In Uganda, the study of wild food plants is just at its
200 plant species, non-cultivated, with known potential infancy [4]. Information on use and preparation of wild
commercial, medicinal and nutritional values [1, 2]. edible plants is available [2,5,6] but lacking, is the
However, domestication of these valuable resources is established information on the appropriate soil fertility
very limited due to inadequate knowledge about their management practices that favor efficient germination and
agronomy [3]. Currently, wild edible plants are being lost growth of existing wild edible plants, to support
due to land degradation through cultivation, overgrazing investment in their development and conservation for
and deforestation. As the population grows and land use wider and sustainable use. Germination and growth of
pressures intensify, it is important that the vanishing plants   are    affected  by  soil  conditions  including  the

remaining fragments in the natural areas or create habitats
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climate, salinity, drainage and fertility. Stress conditions of Uganda on Bombo-Gulu Highway, 114 Km north of
such as extreme temperatures, high soil salinity and water Kampala. It is bordered by Amolatar and Apac Districts to
deficit   may  delay  or  completely  inhibit  germination the north, Masindi to the north-east, Luwero to the south,
depending on their intensity and duration and the genetic Nakaseke to the  south-east  and  Kayunga  to  the  east.
background   of  the  seed   [6].   The   result   is   poor The annual mean daily maximum temperature is 30°C.
stand  establishment  and  low  crop  yield.  Additionally, Rainfall ranges between 500 to 1000 mm per annum and
the diversity of naturally occurring plants in an area is there are two rain seasons [12]. The main rain season
determined by the soil conditions of that area [7]. occurs from March-April to June-July while the second

However, not all the wild edible plant species of an rain season follows from August to October-November.
area may naturally grow in all the different types of A long dry season occurs from December to February
habitats  of  that  area  or  all  over   the   same   habitat. while  a  short  dry  spell   comes   around   July-August.
Different wild edible plant species have preference to The soils of Nakasongola are relatively homogeneous and
different micro climatic and soil fertility conditions within strongly    weathered   with   high   sesquioxide  content
their habitats [7]. This is why wild edible plants such as and    therefore   referred   to   as  haplic ferralsols  [13].
Capsicum frutescens grows well only under shade while The soils in the area are sandy, well drained and
Dioscorea bulbifera prefers sites with high fertility and characterized by low water holding capacity and low
organic matter levels and Ocimum gratissimum occur in organic matter which intensify nutrient and water deficit
clusters [7,8]. But through soil fertility management challenges.
practices it is possible to amend soils to conditions
appropriate for efficient germination and development of Assessment of On-farm Germination and Growth
any plant species outside its natural habitat. Performance of Wild Edible Plants: On-farm trials of

Nakasongola in Uganda is among the poorest three most  highly  ranked   wild  edible  plants  with
districts of Uganda having had great economic and social growth and maturity period of one year including
decline due to the political turmoil of 1980-1986 and the Dioscorea   bulbifera,   Ocimum    gratissimum   and
impact of HIV AIDS epidemic during the same period [9]. Physalis peruviana were conducted to investigate effect
Presently its population is at 141,000 people with an of application of kitchen wood ash or calcium oxide (CaO)
annual increase of 2.6% is dominated by children thus as liming material and dry cow dung as source of organic
further stagnating economic development of the district. matter and nutrients, on germination and dry matter
In the district, 80% are orphans without fathers while 18% production of the plants with time of growth. This was
are without mothers [9] and expected to use the wild after findings of a previous study [14] which indicated
edible  plants  either  as  snacks  or  for  the  major  meals. that, in Nakasongola district, soil conditions on farmers’
In other studies, children have been reported to be the gardens    were   significantly   (p<0.05)  strongly  acidic
majority of wild edible plants collectors [10]. (pH 4.9 top soil; 4.5 sub soil), lower in K (81.5 mg kg  top

The major economic activities in the district are crop soil; 47.14 mg kg  sub soil) and Zn (1.50 mg kg  top soil;
production, animal husbandry and charcoal production 0.90 mg kg  subsoil) and more compacted (BD 2.11 g
for sale in Kampala with devastating effect on the cm  top soil; 1.61 g cm  sub soil). Whereas, in the wild
savannah woodland, thus causing low food production edible plants natural habitats, soil pH was 5.4 for top soil;
[11] and extinction of wild edible plants in Nakasongola 4.8 sub soil, K was 122.54 mg kg  for top soil; 99.18 mg
district. Therefore, establishing the soil fertility kg  sub soil, Zn was 1.79 mg kg  for top soil; 1.21 mg
management practices that are suitable for on-farm kg  for sub soil, bulk density 1.50g cm for top soil; 1.56g
conservation of the wild edible plants can save the cm  sub soil.
vanishing plants which have been supplementing Germination and dry matter were considered as
household diet in the district. factors for assessment of wild edible plants performance

MATERIALS AND METHODS normal seedling development are determining features for

Description of the Study Area: The study was conducted ecological importance. Kitchen wood ash and FYM are
in Wabinyonyi and Nabiswera sub-counties of locally available in the study area and could be cheaper
Nakasongola district, Uganda. Nakasongola district lies alternatives to costly calcium lime and inorganic fertilizers
between latitudes: 0° 57' North and 1° 41' North and for a population of low economic status such as that of
longitudes: 31° 57’ East and 32° 48' East in the central part Nakasongola district. 
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Determination of CaO Lime Requirement: The pH on Land Preparation and Field Management: The land was
farmers’ gardens was considered for liming to the level of prepared using hand hoes to create raised seed beds that
5.5 only; pH level suitable for most plants (Owen, 1998). encourage water infiltration. Artificial irrigation and
CaO lime requirement for on-farm soil was then estimated shades constructed of spear grass were raised to supply
by the method of direct addition of a base to a soil sample enough water and reduce on evaporation respectively.
in the laboratory. This was to enable proper seed germination and

Experimental Design and Treatments: Two sub-counties; that prevails in the study area. After seedling full
Wabinyonyi and Nabiswera and their parishes and emergence, the plants were weeded once using hand hoes
villages    were   purposively  selected   for   the   study. and then mulched using dry spear grass placed in
The three wild edible plants selected for the experiment between rows and 5 cm away from the crops to further
were grown on-farm in a randomized complete block reduce on the maximum midday temperatures, evaporation
design (RCBD), during the first rainy season (long rains) and hence conserve soil water from the little rains for
of 2010. Four treatments consisting of farmyard manure continued growth of the plants. Dioscorea plants were
(FYM) + calcium oxide( CaO), FYM only, FYM + kitchen staked on 2m branched poles to raise them off the ground
ash and no FYM, CaO or wood ash (control) were for better growth. The subsequent weeding was carried
administered by band application to the experimental units out by uprooting only the few large weeds that emerged
at the time of planting using hands. Each treatment was through the mulch.
replicated three times. Each experimental unit was 2 m x 2
m separated by I m gap. Assessing Germination and Growth Performance of Wild

In Wabinyonyi soil pH was raise pH from 5.2 to 5.5, Edible Plants: On-farm germination ratios of the selected
using 0.12 t ha CaO in the form of 29–30% P O , 38-40% wild edible plants were determined by physically counting1

2 5

CaO). In Nabiswera soil pH was raised from 4.5 to 5.5 only once, the number of drills with seedlings that had
using   20  t  ha   of    the    CaO.    Wood    ash    was emerged by the 21  day after planting. The seedlings that1

applied  at  the  general  rate  of  2.5  t  ha   [15]   to   raise emerged were taken to represent the wild edible plants’1

soil pH levels from 5.2 in Wabinyonyi and 4.0 in seeds that were able to germinate. The three weeks after
Nabiswera, respectively to pH 5.5. FYM was also applied planting of seeds, was to allow time for the various wild
at the general rate of 40 t ha  [16] to raise levels of K and edible plants’ seeds to break dormancy, germinate and1

Zn    nutrients   as   well   as  the   organic   matter   levels emerge out of the soil. 
for the improvement of soil structure and other benefits The   ability  of  wild  edible  plants  to  grow  under
including soil water holding capacity and cation exchange on-farm soil condition and wild edible plant soil
capacity. conditions on-farm were assessed by determining

Processing and Placement of the Planting Materials: on-farm starting from 30 days after full seedling
Seeds of Physalis peruviana were picked from ripe fruits, emergence then at the intervals of 14 days up to the
squeezed in cool water, strained and then sun dried. initiation    of   flower  buds  or  formation   of   fruits   for
Ocimum gratissimum seeds were extracted from dry the case of non-flowering wild edible plants like
inflorescences then further dried under the sun. Dioscorea bulbifera. Initiation of flower buds or fruit
Dioscorea bulbifera sets of medium size were selected formation marks end of vegetative growth in plants life
among the bulbs that had fallen on the ground then dried cycle. Four samples, each of fully expanded five lower
under the sun for three days for the purpose of warming leaves, free from herbivore/pathogen damage were
and   breaking   dormancy.   Physalis  peruviana  and randomly collected from the inner plants in an
Ocimum gratissimum seeds were mixed with sand before experimental unit and separately packed. The mass of
planting in order to reduce the seeding rate. The seeds fresh samples were recorded before placing samples to
were planted in drills of 3 cm depth separated by 30 cm dry in forced air oven at 100°C for 24 hours [17]. 
then covered with a thin layer of soil. In total, 20 drills The dry matter mass was then expressed as a
were made per experimental unit for Physalis peruviana percentage of the fresh matter mass.
and Ocimum gratissimum. Each drill was assumed to The determinations were carried out three times
represent a seed. Dioscorea bulbifera was planted 10 cm beginning from 30 days after seedling emergence, then at
deep using whole aerial tubers (setts), in mounds 44 days and lastly at 58 days when the plants started
separated by 1m giving each experimental unit a total of flowering    or   setting    bulbs    for   the   case of
four plants. Dioscorea bulbifera.

emergence under the high mean daily temperature (30°C)

st

percentage   dry  matter  of  the  selected  plants   grown



Am-Euras. J. Agric. & Environ. Sci., 16 (7): 1399-1405, 2016

1402

Data Analysis: Microsoft Excel Software was used to of soils hence creating suitable condition for seed
handle data for cleanup then GenStat 13.3 was used for germination [15]. Ocimum gratissimum can grow in most
generation of Aanalysis of Variance (ANOVA) to types of soils and can also do well in nutritional poor
determine means at P=0.05 of the different study soils, therefore, having a wide adaptability and can be
parameters. The means were then separated using least successfully grown in tropical habitats [20]. It however
significant differences (LSD). prefers sandy-silt loam, loamy and clay soils which are

RESULTS AND DISCUSSION having lots of humus but having good water holding

Germination and Growth Response of Wild Edible Plants although, can tolerate very acidic to very alkaline soils in
to Lime and Organic Matter the range of pH 4.3-8.4 [13]. However, in a growth trial in
Germination Response: Germination and dry matter Colombia, germination of Ocimum gratissimum by seed
percentages of the selected wild edible plants in response was poor; <10%.
to lime and FYM application are indicated in Tables 1 and Germination of Physalis peruviana was significantly
2, respectively. Just as it was expected, that for on-farm higher under the application of FYM with liming using
production of wild edible plants, soil fertility amendment either ash or CaO in both Nabiswera and Wabinyonyi
would be a requirement (Anon. 2013), findings of this than with application of FYM only or no amendment of
study indeed confirmed that. In studies conducted by on-farm soil conditions (Table 1). Similar results were
Kihanda et al. [18] it was found out that application of obtained by Kakudidi et al. [4] during studies of fertilizer
manure   significantly   improved  legume  yield  in  the effect on wild natural herbs in Zimbabwe. The significant
semi-arid areas of Kenya. In Nabiswera sub-county response of FYM in combination with lime could probably
germination of Ocimum gratissimum was significantly be due to their contribution fertility and neutralizing
higher under on-farm application of FYM with liming acidity of the soil respectively. Physalis peruviana does
using either CaO or kitchen wood ash than under well in relatively poor soils [3]. Fertile soils favor
application of FYM only or the use of no input. Bevindo vegetative growth over fruit production [3].
et al. [19] also obtained similar results during studies of Dioscorea bulbifera germination in Nabiswera was
effect of manure, lime and P fertilizer on uptake and yield significantly higher with the application of FYM only or
of Soybean (Glycine max L.) in the central Highlands of FYM with ash as the liming material, while in Wabinyonyi,
Kenya. Where as in Wabinyonyi sub-county, although, its germination was significantly high with any of the
germination of Ocimum gratissimum was significantly amendments of on-farm soil conditions than without
higher   under   all   amended    on-farm    soil    conditions, (Table 1). However, the germination performances of
its  performance    was    best   under   application   of Dioscorea bulbifera under amended on-farm soil
FYM only (Table 1). However, in all, germination of conditions were significantly higher in Wabinyonyi than
Ocimum gratissimum was significantly higher in in Nabiswera. There is an indication that generally,
Wabinyonyi under application of no lime neither in form Dioscorea bulbifera germination in Nakasongola requires
of ash nor CaO than in Nabiswera. This is possibly soil liming and organic matter application. The improved
because FYM helps to improve on the water hold capacity germination of Dioscorea bulbifera in  Nabiswera  under

slightly acidic (pH 6.4) well drained, rich in nutrients and

capacity [20]. It also prefers neutral and alkaline soils [21],

Table 1: Mean germination (%) of selected wild edible plants under on-farm and wild habitat soil conditions in Nakasongola

Soil amendments LSD(5%)
-------------------------------------------------------------------------------------------------- ---------------------------

Farm Site Wild plant spp. Ash + FYM CaO + FYM FYM No Ash, CaO, FYM Trt Trt xSite

Nabiswera Ocimum gratissimum 36.7 33.3 15.0 16.7 11.02 15.59
Physalis peruviana 81.7 83.3 66.7 66.7
Dioscorea bulbifera 73.2 66.7 75.0 58.3

Wabinyonyi Ocimum gratissimum 43.3 41.3 53.3 36.7
Physalis peruviana 73.3 80.0 61.7 61.7
Dioscorea bulbifera 100.0 100.0 91.7 63.3

Key: Column 3-4: FYM- Farm yard manure, CaO- Calcium oxide. Column 7: Trt- Treatment. Column 8: Site- Experimental site
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Table 2: Mean dry matter (%) of selected wild edible plants under managed soil fertility conditions

Wild plant species LSD (5%)
------------------------------------------------------------------------ ----------------------------------

Site Ht Trt O.g Pp Db Trt Site x Trt

Nabiswera Day 30 Ash+FYM 25.50 13.23 18.94 5.472 7.738
CaO+FYM 29.67 11.11 18.03
FYM 36.00 19.93 20.67
No Ash, CaO, FYM 27.75 27.70 19.43

Wabinyonyi Ash+FYM 28.77 17.13 18.07
CaO+FYM 28.57 24.67 18.73
FYM 23.53 17.93 16.37
No Ash, CaO, FYM 29.30 26.83 17.67

Nabiswera Day 44 Ash+FYM 21.85 14.87 24.20 1.733 2.450
CaO+FYM 22.83 13.07 24.33
FYM 25.33 14.47 24.00
No Ash, CaO, FYM 24.97 15.33 24.47

Wabinyonyi Ash+FYM 23.40 14.77 21.75
CaO+FYM 23.40 14.77 16.57
FYM 25.95 14.77 22.57
No Ash, CaO, FYM 24.97 14.67 21.20

Nabiswera Day 58 Ash+FYM 49.1 20.9 21.2 4.230 5.990
CaO+FYM 27.8 17.9 22.2
FYM 27.5 18.0 20.3
No Ash, CaO, FYM 26.6 20.5 27.0

Wabinyonyi Ash+FYM 36.6 15.9 18.1
CaO+FYM 24.8 17.7 26.4
FYM 25.5 17.9 24.0
No Ash, CaO, FYM 42.1 17.4 28.3

Key: Column 1: Site – On-farm trial site, Column 2: Ht – Harvest time. Column 4: Og - Ocimum gratissimum, Pp – Physalis peruviana, Db - Dioscorea
bulbifera

application of FYM alone could probably indicate that the Wabinyonyi.    However     with    time    of   growth,
soil was at normal PH of between 5.6-6.5 which favours Ocimum gratissimum dry matter in Nabiswera turned out
most crops. While, the results obtained in Wabinyonyi to be significantly higher under FYM application with
would be an indication that soils required both fertility liming using either CaO or ash than in Wabinyonyi.
improvement and liming to boost germination and growth On the other hand, dry matter of Physalis peruviana
of the crops [7]. at 30 days after full seedling emergence, in Nabiswera,

Growth   Response:   In    Nabiswera,  dry  matter of application of FYM only. Similarly, in Wabinyonyiits dry
Ocimum gratissimum at day 30 after full seedling matter was also highest under on-farm soil condition but
emergence was significantly higher under on-farm higher under on-farm application of FYM plus liming
application of FYM only than with the other on-farm soil using    CaO.    However    at    later    time;    by   58   days
amendment. Whereas in Wabinyonyi, there were no of  growth  there  were  no   significant  differences in
significant   differences   in   Ocimum  gratissimum  dry Physalis peruviana dry mass with or without on-farm soil
weight   with   or    without   on-farm   soil   amendment. amendment in both Nabiswera and Wabinyonyi.
However,     in     the      district,     dry     matter of Dry matter of Dioscorea bulbifera at 30 days after
Ocimum gratissimum under on-farm application of FYM full seedling emergence did not significantly differ with or
only was significantly higher in Nabiswera than in without on-farm soil amendment both in Nabiswera and
Wabinyonyi. By day 44 after full seedling emergence, Wabinyonyi. However, later from 44-58 days, the dry
Ocimum gratissimum dry matter in Nabiswera continued matter started to significantly decline in Wabinyonyi
to be equally significantly higher under on-farm under on-farm application of FYM plus CaO but
application of FYM only both in Nabiswera and significantly increasing under on-farm soil  condition  and

was highest under on-farm soil and higher under on-farm
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under on-farm application of FYM plus CaO in Nabiswera. Agricultural Production, Makerere University for the
A combination of FYM and lime either in form of CaO or guidance through the identification of the plant species
ash in Nabiswera was a requirement possibly because the and analyses of soil samples. 
soils were very low in organic matter but high in
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