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Abstract

Tillage methods as a soil management practice improves crop quality and yield. An experiment was conducted in the 2019 dry

season-farming, to evaluate the effect of tillage methods on soil properties and the yield of watermelon (Citrullus lanatus) in the

department of Agricultural science education, student demonstration farm; of the Federal College of Education (Technical), Umunze,

Anambra State. Nigeria. The experiment consisted of three tillage methods (Ridge, Flat and Bed) with three replicatesina (3 x 1) fac-

torial experiment. Tillage effects of plots under the flat (F) method performed significantly (p < 0.05), with a total number of 40friuts.

The Flat (F) tillage method equally produced the highest mean fruit size of (18cm) as compared to bed (B) and the ridge (R) tillage

method. Consequently, watermelon fruits under the bed (B) method of tillage had the highest mean fruit weight of (6.2kg), which

was significantly different from mean weight obtained under the flat (F) and the ridge (R) methods of tillage. Planting on the flat (F)

produced significantly higher number of fruits and size compared to planting on the bed and ridge. Therefore, both the flat and the

bed methods of tillage has the potential for watermelon production in terms of number of fruits, fruit size and weight respectively

in the study area.
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Introduction

Watermelon (Citrullus lanatus) belongs to the family Cucurbita-
ceae which includes squash, pumpkin and cucumber. It is a popular
dessert vegetable, with year-round availability. Watermelons vary
in shape, from globular to oblong. External rind colour varies from
light to dark green and may be solid, striped or marbled. The pulp
colour of most commercial varieties is red. The fruit is generally

eaten raw. Watermelon has very high-water content (93ml/100g

edible portion). It is rich source of carbohydrates, minerals and vi-
tamins. It contains carbohydrates (5mg), calcium (8mg), phospho-
rous (9 mg), ascorbic acid (8 mg) and vitamins (0.64 g) per 100 g of
edible portion. Watermelons grow best on non-saline sandy loam
soils. Light-textured fields warm up faster in the spring and are
therefore favored for early production. Therefore, sandy and loamy
soil is suitable for growing watermelons. Ideal to grow in neutral to
slightly acidic soil (soil pH is around 6-6.8) Avoid compact, clayey

soils [1].
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Soil tillage is among the important factors affecting soil physical
properties such as temperature, moisture, bulk density, aggrega-
tion, organic matter content, and plant morphology such as root
density. Among the crop production factors, tillage contributes up
to 20% [2]. Tillage method affects the sustainable use of soil re-
sources through its influence on soil properties [3]. The proper use
of tillage can improve soil related constrains, while improper till-
age may cause a range of undesirable processes, e.g. destruction of
soil structure, accelerated erosion, depletion of organic matter and
fertility, and disruption in cycles of water, organic carbon and plant
nutrient [4]. Use of excessive and unnecessary tillage operations is
often harmful to soil. Therefore, currently there is a significance in-
terest and emphasis on the shift to the conservation and no-tillage

methods for the purpose of controlling erosion process [5].

Conventional tillage practices modify soil structure by changing
its physical properties such as soil bulk density, soil penetration re-
sistance and soil moisture content [6]. Annual disturbance and pul-
verizing caused by conventional tillage produce a finer and loose
soil structure as compared to conservation and no-tillage method
which leaves the soil intact [7,8]. Therefore, conservation tillage
may reduce disruption of continues pores. Whereas, conventional
tillage decreases soil penetration resistance and soil bulk density
[8]. Tillage method affects the sustainable use of soil resources
through its influence on soil properties as it improves porosity and
water holding capacity of the soil. Continuity of pore network is also
interrupted by conventional tillage, which increases the tortuosity
of soil. This all leads to a favourable environment for crop growth

and nutrient utilization for the optimal productivity of crops.
Statement of problem

The effect of tillage methods on soil properties’ change the way
in which crops respond to nutrition and fertility management prac-
tices. Therefore, the present evaluation and assessment, was car-
ried out to ascertain the effect of tillage methods on soil properties
and the yield of watermelon (Citrullus lantatus), in the department
of Agricultural science education, student demonstration farm, of
the Federal College of Education (Technical), Umunze, Anambra

State. Nigeria.
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Objectives

The objectives of the study:

e To evaluate the effect of tillage methods on the number of

water melon fruits.

e To investigate the effect of tillage methods on the fruit size

(circumference) of watermelon fruits.

e To asses the weight of watermelon fruits as affected by till-

age methods.

Materials and Methods

Experimental location

The field were carried out during 2019 dry season. at the stu-
dent demonstration farm, federal college of Education (Technical),
Permanent-site Umunze, Orumba south Local Government area of
Anambra State. The area lies between latitude 5° 33' 46" N and lon-
gitude 7° 15' 78"E. South east of Nigeria is at Latitude 5° 34' N and

Longitude 7° 54' E east of the Greenwich meridian.

The area falls within the semi-deciduous (derived savanna) for-
est zone of Nigeria [9]. This zone is characterized by two rainy sea-
sons and two dry seasons in a year; federal ministry of agriculture
and rural development (FMARD (2010), the major rainy season
starts from March to July and the minor rainy season starts from
September to November. There is a short dry period in August. The
major dry season occurs between the end of the minor wet season
and the next major wet season (November to March). Rainfall dis-
tribution is bimodal with peaks in June and September. The mean
annual precipitation exceeds 2000mm. Temperatures are generally
low and uniform throughout the year. The mean monthly tempera-
tures range from 21.3 - 30 °C. Relative humidity is generally high in
the mornings being about 90 % at 600 hours and falling to between
60 and 75 % in the afternoon (1500 hours). Generally, in the wet
season relative humidity is high (about 95 %) while it is low (about
40 %) in the dry season [10].

The vegetation in the study area is derived savannah, which is
characterised by grasses such as elephant grass (Pennisetum pur-

pureum), guinea grass (Pannicum maximum), spear grass (Impe-
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rata cylindrical), etc. The soil of the area is an Alfisol, and classified
under soil series [9,11]. Alfisol are soil orders in the USDA (United
States Department of Agriculture) soil taxonomy. In the FAO clas-
sification, most Alf refers to Aluminium (Al) and Iron (Fe). They
are soils formed in semi-arid to humid areas, typically under a
hardwood forest cover. They are mineral soils with surface horizon
which is too thin or too light coloured (Ochric epipedon) to be clas-
sified as a Mollic epipedon (thick dark coloured not highly leached

surface horizon) [12].
Plot size

Watermelon (Citrullus lanatus) seeds were sown on the field at
2seed per drill. Each plot size measured 4.0 m x 3.0 m (12 m?),
while plant spacing was 20 cm x 30 cm with plant population of
144 plants/ha.

Treatments combination

The treatments comprised of three tillage methods (Ridge, Bed
and Flat).

e R:Ridge
e B:Bed
e F:Flat

Soil sampling and preparation

Soil samples were taken across the experimental field to a
depth of 30 cm randomly and bulked for laboratory analysis. The
soil samples were air dried under ambient temperature at the soil
science laboratory. The soils were crushed using a mortar and pes-
tle and then sieved through a 2 mm mesh. The sieved samples were
stored in polythene bags and taken to the laboratory for chemical
and physical analysis at the Department of Agronomy University of

Ibadan. Ibadan Nigeria.

e Experimental design and layout: Three treatments (3x1)
Tillage by fertilizer combination was laid out in a Random-

ized Complete Block design (RCBD) with three replications.
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e Data collection: Plant vine length were taken at 3weeks after

sowing, while number of fresh fruits, weight and circumfer-

ence of fruits were determined using 10 fruits per plot.

e  Statistical analysis: The data collected were subjected to
analysis of variance (ANOVA) using SAS edition 8.2 and sig-
nificant differences among the treatment means were sepa-
rated using least significance difference (LSD) at 5% level of

probability.

Results

Soil properties Soil test value

pH (H,0) (1:2:5h 6.3

Organic Carbon (%) 9.5

Total Nitrogen (g kg!) 1.5

Available Phosphorus (mg kg?) 9.0
Exchangeable Cations (cmol kg!)

Ca 1.8

Mg 1.5

K 0.1

Na 0.4

Exchangeable Acidity (cmol kg?) 0.5

Effective C.E.C (cmol kg?) 4.2

Mechanical analysis (g kg?)

Sand 709

Silt 181

Clay 110

Textural Class (USDA) Sandy Loam

Table 1: Chemical Properties of soil and particle size distribution.

Table 1 shows the result of the pre-cropping soil physio-chem-
ical properties.

Means with the same letter along the columns indicates no sig-

nificant difference at 5% Probability level.
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Tillage Number of | Mean fruit Mean fruit
Methods fruits size (cm) weight (kg)
Ridge (R) 26b 12¢ 5.8b

Bed (B) 29b 16b 6.2a

Flat (F) 40a 18a 5.8b

Table 2: Effect of tillage methods and yield of
watermelon at total harvest.

Figure 1: Effects of tillage methods on number
of water melon fruit.
Key: R- Ridge, B- Bed, F- Flat.
Means with the same letter along the bars indicates no

significant difference at 5% Probability level.

Figure 2: Effects of Tillage methods on the % mean

fruit size (cm) of water melon fruits.
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Figure 3: Effects of tillage methods on the

weight (kg) of water melon fruits.
Key: R- Ridge, B- Bed, F- Flat.
Means with the same letter along the bars indicates no

significant difference at 5% Probability level.

Discussion

Physical and chemical properties of soil used for the experi-

ment

The soil of the experimental site is an Alfisol, locally classified
under Iwo soil series [9,13]. The result (Table 1), showed that the
pH of the soil was slightly acidic with a pH value of (6.3). Organic
carbon value of 9.5 g kg was greater than the critical level of 8.7 g
kg for the soil in South-eastern Nigeria (Sobulo and Akamigbo).
The total nitrogen content of 1.5 g kg was at the critical level of 1.5
g kg [14]. While the available P of 9.0 mg kg was below the critical
level of 10 - 16 mg kg [15]. The K status of the soil which was 0.1 ¢
mol kg? also less than the critical level of 0.2 ¢ mol kg [16]. Effec-
tive cation exchange capacity (ECEC) was 4.2 ¢ mol kg'. Mechanical
analysis of the soil revealed a sand fraction of 715 g kg?, silt 182
g kg, and clay 103 g kg™ respectively, classified as sandy loam ac-
cording to the USDA classification.
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Effects of tillage methods on the number of watermelon fruits
depicted in figure 1, table 2: Shows that the flat (F) method of till-
age produced higher number of fruits (40), compared with the bed
(B) and ridge (R) tillage method respectively. The flat (F) method of
tillage produced a significantly (P < 0.05) higher fruit yield, while
the ridge method (R) produced a significantly lower fruit yield.
This maybe due to absence of tillage practice (zero) which induced
close contact of soil particle and equally allows for rapid growth
or spread of vines of the crop on field without any hindrance, as
the soil surface was disturbed minimally as described by Berg-
mann [17]. Babalola and Olaniyi [18] reported significantly lower
number of watermelon fruits, with conventional tillage system
compared to the zero (flat) tillage system in the derived savannah.
Ridge (R) system of tillage is the major types of conventional tillage
methods adopted in Nigeria localities, in these studies, planting on
the flat (F) produced significantly higher number and fruits size

compared to planting on the bed and ridge.

Effects of Tillage methods on mean fruit size (cm) of water-
melon fruits figure 2, table 2 shows that the mean size of water-
melon fruits as expressed in terms of circumference of a circle was
significantly increased in the following order (R-12cm > B-16cm >
F-18cm). It is found that watermelon fruits size under the flat (F)
tillage system had the largest mean fruit size as compared to ridge

and bed methods of tillage.

Effects of tillage methods on the mean weight (kg) of water-
melon fruits, depicted in figure 3, table 2 shows that plots under
the bed (B) method of tillage, had the highest mean fruit weight of
(6.2kg). This was significantly higher at (p = 0.05), compared with
the weight of fruits produced under the flat (F) and ridge (R) tillage
method respectively [19-22].

Conclusion

Effect of tillage methods on soil properties and the yield of wa-
termelon (Citrullus lanatus) experimental results, it is concluded
that the flat (F) method of tillage as a conservational form of till-
age with a minimal soil disturbance, proved superior to the ridge
(R) and bed (B) methods in terms of its effects on number of wa-
ter melon fruits and fruit size. With respect to bed (B) method of

tillage, performed significantly in terms of mean weight of water-
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melon (6.2kg) as compared to flat (F) and the ridge (R) methods.
This shows that both the flat and the bed methods of tillage has the

potential for watermelon production in the study area.
Recommendations

e  For optimal performance of watermelon in the study area,
there is need to augment soil native nutrients with compost
manure as to make up for the level of Phosphorous and Po-
tassium (P and K) which was below critical level for soil of

the south- eastern Nigeria.

e There is need to also check mate the impact of soil erosion
in the study area with the use of compost manure, so as to
build up more stable soil aggregates in combination with
appropriate tillage methods (which should be alternated,
depending on the watermelon production season)

e A soil testing programme is essential before fertilizer appli-
cation and organic matter management is key to the sustain-

able vegetable production in these soils.
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