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ABSTRACT

The study on the effect of rates of poultry dropping on the growth and yield of Cucumber (Cucumis
sativus L.) was conducted at the Teaching and Research Farm of the Federal College of Education
(Technical) Omoku, Rivers State, Nigeria. The school is located at latitude 5°2’N and longitude
6°40’'E with elevation of 200 m above sea level. The area is characterized with rainfall range of
2000 m to 3500 m with high relative humidity and maximum annual temperature varying between
27.3°c and 35°c. Experimental design used in this study is the Randomized Complete Block Design
(RCBD). The treatment, Poultry dropping was applied at the rates of Ot, 5t, 10t, and 15t per hectare
and replicated three (3) times. Analysis of variance (ANOVA) was used to determine degree of
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cucumber production.

variability at 5% probability level. Result obtained from data analysis shows that Cucumber growth,
yields and yield components were enhanced with the incorporation of Poultry droppings across
various treatment rates. This is evident in the significant difference in germination %, growth and
yield and yield components recorded during the assessment period at 5% level of probability
(P<0.05). Further work is necessary to determine the optimum level of applying the manure for

Keywords: Cucumber; poultry manure; yield; growth; inorganic fertilizer; Omoku; Niger Delta.

1. INTRODUCTION

Cucumber (Cucumis sativus L.) is an important
vegetable crop, one of the most popular
members of the cucurbitaceae family and the
oldest vegetables cultivated by prehistoric man. It
is believed to have originated from tropical Asia
and Africa [1]. Though it is cultivated in
commercial quantity in Northern Nigeria, it is
largely consumed in various parts of the country
and relished across various ethnic groups.
Cucumber is a herbaceous plant used for various
culinary purposes and plays vital role in
maintaining good health owing to the presence of
mineral elements and vitamins [2]. The minerals
and vitamins contained in cucumber helps in
building up our bone, teeth, protects the human
body and helps to promote vital metabolic
processes in the body and is known to enhance
vitality and good health. Aside these, the crop
has a weed suppressing ability especially in
Panicum millaceum and Brasica hirta by
allelopathic means through its possession of
benzoic and cinnamic acids [3,4]. Its huge
biomass helps in increasing the organic matter
status of the soil.

Cucumber grows best under conditions of high
temperature, with an optimum temperature of
between 20 to 25°c, low humidity, moderate light
intensity, good soil structure with an
uninterrupted supply of water and nutrients [5].
Fertile soils are used for the production of
cucumber as infertile soils result in lower quality
of fruits which are not often accepted by
consumers [6]. Today such fertile soils are hard
to come by in most parts of the Niger Delta Zone
of Nigeria and this is due mainly to decline in
adoption of sustainable farming system practices
that hitherto ensured maintenance of soil fertility
in the area. Shifting cultivation, bush fallow and
reuse of crop residues which was one of the
most efficient methods practiced by small holder
farmers in maintaining soil productivity and
restoration in various parts of the region have
been abandoned [6]. This is not just only

because of increase in human population leading
to pressure on available land and oil
exploration/exploitation activities, but also due to
scarcity and high cost of farm labour arising from
economic recession. The effect of this is loss in
soil fertility status and poor crop yield [7].Though
inorganic fertilizers have much higher nutrient
concentration and is an important source of
nitrogen, the greatest criticism against its use in
crop production is that it could also lead to heavy
vegetative growth especially when wrongly
applied and that it lacks soil binding and soil
improving ability or potentials [8]. Extensive use
of inorganic fertilizers has depressing effects on
yield of cucurbits as it causes reduction in
number of fruits, delay and reduced fruit setting
and delay in fruit ripening [9]. In view of the
forgoing criticisms therefore, the use of farm
inputs in the form of organic manures in the
production of cucurbits becomes the best
alternative strategy.

The wuse of organic manures has been
recommended for long term cropping in the
tropics as slow mineralization of these manures
is known to promote crop yield for a long period
of time. Though organic manures are usually
very bulky and the costs of transportation from
one location to another very high, they are not
only safer sources of plant nutrients but are also
environmentally friendly [6,8]. They release their
nutrients in a slow and steady manner to crops in
the field thereby activating soil microbial activities
[6]. Again, they sustain cropping systems through
better nutrient recycling and improvement in soil
physical, chemical and biological properties
[10,11].

Poultry manure have long been used by ancient
farmers as a source of nutrition and its benefits
have been fully realized because it is cheap and
readily available [12]. With increase in poultry
production annually, there is a large quantity of
poultry refuse which can be an alternative to
chemical fertilizer. Poultry manure supplies
macronutrients (N, P, K, and micronutrients). The
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nutrients included in poultry manure can support
crop production and enhance the physical and
chemical properties of the soil organic matter,
improve the moisture holding capacity of the soil
and promote lateral water movement thereby
supporting the irrigation, efficiency and reducing
the general droughtiness of sandy soils
[13,14,15]. It also helps to improve soil retention
and uptake of plant nutrients, raises the varieties
of soil microorganisms especially in sandy soils.
This outcome improves crop health by increasing
the water and nutrient availability, as well as
suppressing harmful levels of plant parasitic
nematodes, fungi and bacteria. Despite all these,
there are challenges of its use such as storage,
emission of ammonia, water pollution, flies,
manure gases, etc [14]. Scientists in Zaria,
Nigeria revealed that poultry manure has the
following soil characteristics: pH (in H,O) = 4.70,
organic materials (g kg'? = 15, organic carbon (g
kg') = 11.14, N (g kg') = 4.11, Ca (g kg") =
40.24, Mg (g kg™") = 3.21, Available P (cmol Kg™)
= 48.42 and ECEC (cmol kg™') = 1.90 [16].

However, the chemical composition of poultry
manure is a function of several factors such as
source of manure, feed of the animal, storage
and managing of manure and litter, age and
condition of animal, etc [17]. Improvement in
environmental conditions with respect to public
health has been observed as some of the major
reasons for the need to adopt organic farming by
farmers in the world [6].

Some authors have advocated on the
combination of farmyard manure and inorganic
fertilizers for vegetable production. The work in
Nigeria showed that application of 10 t ha” of
farmyard manure and 400 kg ha' of inorganic
fertilizer produced the highest weight of
cucumber per plant and yield per hectare. In a
similar vein [18,19] suggested that combining
organic and inorganic fertilizers increased the
yield performance of cabbage and tomato in
Bangladesh.

Though the usefulness of poultry dropping and
other animal manure does not just end with the
benefits stated above for optimum plant growth,
it's use in vegetable crop production in various
parts of the Niger Delta of Nigeria is very
minimal, resulting in low output amidst steady
rise in consumption rate. The aim of this study
therefore is to determine the extent to which
application of rates of poultry dropping can
enhance cucumber growth and yield in Niger
Delta Region of Nigeria.

2. MATERIALS AND METHODS

2.1 Location of the Experiment

The field experiment was conducted at the
Teaching and Research Farm of the Federal
College of Education (Technical), Omoku, which
lies on latitude 5°21’N and longitude 6°40’E with
elevation of 200 m above sea level. The climate
is of the humid tropical ecological zone of Nigeria
with an average rainfall range of 2000 mm to
3500 mm with high relative humidity. Annual
maximum temperatures vary between 27.3°C
and 35°C. The vegetation is mostly secondary
forest.

The plot of land used for this experimentation
was earlier cropped with cassava and maize with
alternating short fallow period. Dominant herbs
and shrubs found before clearing the land were

Panicum maximum, Chromolaena odorata,
Emelia species, Boerhivia diffusa, Alchornia
cordifolia, Anthonata macrophylla, etc. The

overriding soil in Omoku is classified as Typic
Kandiudult derived from the Alluvial Plain of the
Upper Delta (Sombrieiro-Warri). The top soil
texture of the experimental site is sandy loam.

2.2 Land Preparation

The site where this trial was carried out was first
ploughed with a ftractor, mapped out and
thereafter pulverized with a hand hoe and
seedbeds were constructed and smoothened to
produce suitable seedbed for easy germination
and establishment of the crop. Soil samples were
randomly collected from the field at a soil depth
of 0-15 cm for physico-chemical analysis.

2.3 Experimental Design/Treatment

The experiment was laid out in a Randomised
Complete Block Design (RCBD) covering an
area of 96 m” Treatment given was poultry
dropping (PD) at the rates of 0, 5, 10 and 15 tons
per hectare, replicated three times to give a total
of twelve treatment units. The poultry droppings
were applied to the soil two weeks before
planting in order to enable proper decomposition
and release of nutrients that would serve as
starter dose for the crop. Each seed bed (plot)
size was 3.75 m x 3.75 m with a 1.5 m pathway.

2.4 Cultural Details

The planting material (Cucumber seeds) used for
this study was obtained from a fruit market in
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Omoku in the Niger Delta Region of Nigeria.
Seeds were planted on the 9th of October 2014.
Planting was done by dibbling four seeds per
hole at a spacing of 75 cm x 75 cm each way
which were later thinned to two seeds per stand
two weeks after planting.

2.5 Measurement

Growth parameters determined were germination
percentage, vine length per plant while yield and
yield components such as number of fruits per
plant, fruit Iength (cm), fruit girth (cm) and fruit
yield (k gha') were equally determined at
harvest. Emergence rate was determined by
counting number of emerged seedlings against
number of sown seeds per treatment unit while
length and girth of fruits were determined with
the use of Veneer calliper across harvested
fruits. Fruit yield was determined with the use of
weighing balance and results obtained were
recorded. Data collected were subjected to
statistical analysis of variance and response
trends are presented in line graphs [20].

Table 1. Physio-chemical characteristics of
the soil before planting and chemical
composition of poultry manure

Parameters Soil Poultry
sample manure
Particle size
distribution
Sand (%) 83.0
Clay (%) 5.0
Silt (%) 12.0
Textural class Sandy
loam
pH (in H,O) 5.2 6.40
Organic carbon (%)  0.68 10.98 (g Kg™)
Organic matter (%) 1.36 14.85 (g Kg1 "

Total N(%) 008  4.03(gKg")

Available P (cmoIKg'1) 8.9 48.34 (g Kg™')
Exchangeable bases

Ca (cmolKg™) 2.32 39.23 (g Kg™)
Mg (cmolKg™) 1.30 3.40 (g Kg™)
K (cmolKg™) 0.19  2.86(gKg™")
Na (cmolKg™) 098  3.10(gKg™")
CEC (cmolKg™) 9.6

2.6 Soil Analysis

Samples of top soil at a depth of 0 to 15 cm from
the experimental site prior to planting were
collected for analysis. Particle size distribution
was carried out using the hydrometer method
[21]. Soil pH was determined with a pH meter
using 1:2.5 soil to water ratio according to [22],

organic carbon using the Walkey and Black
digestion method [23] while soil organic matter
content was obtained by multiplying the value
of organic carbon by 1.724. Total Nitrogen
determination was by the Micro-Kjeldahl
procedure, [24] available P as determined by [25]
and exchangeable Potassium as described by
[26]. Calcium and Magnesium were measured as
outlined by [27]. Cation exchange capacity was
determined by the method of [28]. Chemical
composition of the poultry manure applied was
also determined. The results presented in Table
1.

3. RESULTS PRESENTATION

The result of PD on germination percentage
(emergence), yield and vyield components of
cucumber is as shown in the graphs presented
herein. Lowest and highest mean seed
germination (shoot emergence) of 53.3% and
90.0% were obtained across control treatments
at Iowest and hlghest PD application rates of Ot
ha-' and 15t ha” respectively. The observed
linear increase was significant at P< 0.05 (Fig.

1).

Similarly mean shoot length differed significantly
at P< 0.05 with lowest and highest mean shoot
length of 9.6 and 875 cm across the control
experiment (0t ha™ ) and highest PD (15t ha )
application rates (Fig. 2). Mean number of 1000
fruits were obtained at the control experiment
whereas a mean number of 3000 was obtained
at the highest PD treatment level (Fig. 3). The
observed difference in mean number of fruits
was significant at P< 0.05.
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Fig. 1. Effect of poultry dropping on
germination of cucumber

Again, a linear increase was observed in fruit
weight with application of increasing rate of
poultry droppings as shown in Fig. 4. A mean
fruit weight of 433.3 g per plant was observed at



lyagba and Isirima; IJPSS, 18(4): 1-7, 2017; Article no.IJPSS.34553

the control treatment whereas 15 t ha' PD
treatment level recorded a mean fruit weight of
2.27 kg per plant. There was a significant
increase of mean fruit weight across the
treatment levels at P< 0.05 (Fig. 4).
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Fig. 2. Effects of poultry droppings on shoot
length
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Fig. 3. Effect of PD on number of fruits
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Fig. 4. Effect of poultry dropping on fruit
weight

4. DISCUSSION

The greatest criticism against the use of organic
manure in the production of vegetables is that it
is bulky and costly to transport from location of
production to places of utilization. However,
studies have shown that irrespective of the
criticisms, organic manures are safer sources of
plant nutrients since they are environmentally
friendly and are known to enhance the growth
and yield of most vegetable crops [8,12]. The
observed linear increase in seed
germination/emergence is due to an increase in
soil temperature which is a favourable
environmental condition for seed germination.
The subsequent significance increase in shoot
length, fruit number and fruit weight with
application of increasing level of poultry dropping
is a proof of the potency of the organic manure to
release minerals that are capable of enhancing
growth and vyield of cucumber. Earlier other
workers have recommended the use of organic
manure for long term cropping since according to
them, slow mineralization of the manures
promote crop yield for a longer period of time
[29]. In a separate study, it had been noted that
application of 0 t ha’ poultry  dropping
significantly produced lower values for all growth
and vyield parameters determined during the
period of their study while applying 12 t ha™ of
pig manure produced a significantly higher vine
length of 28.33 cm compared to the application
of 9t ha™ that produced 25.68 cm [16]. Their
work also showed that the trend was similar in
the other growth and vyield parameters
determined in cucumber. Their report is in
accordance with the findings of the present
study. The observed lower rate in vine length and
shoot length at O t ha'PD treatment could be
attributed to low nutrient content of the soil at the
control experiment. The observed increase in
shoot length at the highest PD treatment level
suggest that the slow mineralization of the
organic manure enhanced the release of
nutrients needed by the plant for growth and
yield.

The increase in vine length with application of
higher levels of the organic manure also
translated to increased number of fruits resulting
from increase in degree of photosynthesis which
culminated to higher fruit yield and fruit weight. It
was also earlier observed that organic manure
treatment have the capacity to sustain cropping
system through better nutrient recycling which
ultimately will lead to rise or improvement in both
growth and development as well as number of
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leaves and fruit yield per plant [6,30]. The
observed increase in fruit yield in the study
collaborates the findings of other researchers
who reported that nutrients from mineralization of
organic manure promoted growth in cucumber
[31,32].

Earlier study had reported significant increase in
fruit length and fruit girth following application of
poultry dropping and this is associated with the
increase in fruit weight observed in this study
following increasing application of poultry
dropping. Fruit girth and fruit length sum up to
what is herein recorded as fruit weight [7].
Whatever that supports increase in fruit length
and girth will eventually support total fruit weight.
In similar studies, elsewhere it had been
observed that increasing application of PD
increased cucumber yield, a report that is in
agreement with the finding of this research study
[16,33].

5. CONCLUSION

The results obtained from this study have shown
that substantial increase in fruit yield, growth and
growth components of Cucumber can be
achieved with soil incorporation of poultry
droppings. Further studies therefore are required
to determine the optimum level after which
further addition of PD will be uneconomical and
less rewarding.
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