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ABSTRACT

Field experiments were conducted to study the effects of a synthetic foliar fertilizer (Super gro) and varieties on growth
and yield of maize during 2013 cropping season. The experiments were carried out at Dumne in Song Local
Government Area, and the Teaching and Research farm of the Department of Crop Production and Horticulture,
Modibbo Adama University of Technology, Yola, Nigeria. The experimental design was a split-plot with the synthetic
foliar fertilizer (Super gro) applied at 6 different rates (0, 100, 150, 200, 250, and 300 milliliters (mls) per hectare) in
the main plot and three varieties of maize (Sammaiz 15, Sammaiz 17, and Sammaiz 26) planted in the sub-plots,
replicated three times. Data were collected on physical and chemical properties of the soils of the experimental sites,
rainfall conditions of the two areas, and the plant growth and yield parameters of the maize crop. Data collected were
analyzed statistically using analysis of variance (ANOVA) and Duncan’s Multiple Range Test was used to separate
the means at 5% level of probability. The results showed that the textural class of the soils of the two sites were loamy
sand at both depths at Dumne location and sand and sandy loam at the depths of 0-20 and 20-40cm respectively at
Yola location. Similarly, the total amount of rainfall and the number of rain days at Dumne were higher compared to
those of Yola area. The combined mean effects of the synthetic foliar fertilizer (Super gro) was not significant on
growth and yield of maize. Also, the combined mean effects of variety on growth and yield parameters of maize did
not significantly vary, but differed numerically with Sammaz 17 recording the highest grain yield of 3782.8 kg/ha It
could be concluded that the synthetic foliar fertilizer (Super gro) had no influence on growth and yield of maize.
Secondly, since variety differed numerically with Sammaz 17 producing the highest grain yield than the other two
varieties, farmers may adopt the use of the variety as an alternative to the in availability of other high yielding varieties
of maize. Thirdly, with the results of the physico-chemical properties of the soils of experimental sites and rainfall
conditions of the two areas, it could be stated that Dumne location possessed a more suitable environmental conditions
for maize production than Yola location.
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INTRODUCTION

Maize (Zea mays L.) also known as corn is an important
grain crop of the world, and it is considered by many
authorities to have originated from Central America and
Mexico (Onwueme et al. [1]. It further added that, in
previous years, maize was ranked second to wheat in the
world of cereal crop production but in recent years, it
has taken the lead. Chidda et al. [2], also noted that
maize is the leading crop cultivated over an area of 139
million hectares, with the total production of over 600
metric tons of grain. Food and Agriculture Organization
[FAQ] [3], confirmed that maize rank first in cereal crop
production followed by wheat and rice. It further
reported that in 2009, World maize, wheat and rice
productions stood at 817 million tons, 682 million tons
and 678 million tons respectively. In 2013/14, World
Cereal Market stood at 2525.2 million metric tons, out
of which 1315.1 metric tons is coarse grain that is made
up of 70% maize. It is followed by wheat with 715.6

metric tons and rice, 494.5 metric tons [FAO] [4]. In
2012/13, United States of America rank first among
world maize producers with a total maize production of
872,791,397 metric tons while Nigeria was the eleventh
World and second African largest producer. Nigeria
produced 9,410,000 metric tons while South Africa
produced 11,890 metric tons of maize. [FAO] [5].
International Institute of Tropical Agriculture [IITA] [6]
revealed that maize is grown widely throughout the
world in range of agro-ecological environments. It also
explained that more maize is produced annually than
any other grain crop and the World leading producers
includes USA, China, Brazil Mexico and India, with
U.S.A producing 42%, and Africa 6.5% of which
Nigeria is the second largest producer in Africa. Africa
imports 28% of its maize requirements from Countries
outside the Continent. Institute for Agricultural
Research [IAR] [7], stated that Maize is grown in almost
all parts of the country ranging from wet evergreen
forest zone to the dry ecological zones of the Sudan

Nigerian Journal of Scientific Research, 22: 2023; journal.abu.edu.ng; ISSN-0794-0378 85


mailto:AKEWETA@GMAIL.COM

Koroma and Kapsiya (2023); Effect of a synthetic foliar fertilizer (Super gro) on growth and yield of maize

savanna of Nigeria. However, it noted that highest grain
yield per unit area were recorded in the savanna zones.

Maize has numerous uses; where in
industrialized countries, maize is used for livestock
feeds and raw materials for industrial products.
According to Erenstein [8] maize compared to wheat
and rice, is a more versatile multi-purpose crop used in
the developed economies primarily as a livestock feed
crop with a varied role as an industrial and energy crop.
In Africa, it accounts for 30 — 50% of low-income
household expenditures Makurira [9] reported that in
Nigeria, over 85% of maize is used for human food. It
provides high quantities of carbohydrates, vitamins A, C
and E. Maize grain contains about protein 10%,
aluminizes 10.4%, carbohydrate 70%, 2.3% crude fiber,
ash 1.4% and oil 4% Vinod et al. [10]. Several industries
rely on maize for raw materials, such as flour mill,
livestock feeds, fuel and corn meal, bioethanol, starch
and cellulosic (Stover) material [11, 12]. Maize fodder
is also used for feeding cattle [13].

Maize crop is an important annual plant that
belongs to the family-graminae, with a remarkable
adaptability to a wide range of environmental conditions
and has a high demand for nutrients (especially
nitrogen), which is often considered to be a factor which
limits its production [14]. According to Pedro [15], over
decades, small scale farmers have exhausted high
quantities of nutrients from their soils without using
sufficient quantities of manures or fertilizers to replenish
the soil. This has resulted in a very high annual average
depletion rate of 22 kg of Nitrogen, 25 kg of phosphorus
and 15 kg of Potassium per hectare of cultivated land in
37 African Countries, over the last 30 years. He further
explained that the traditional way to overcome nutrient
depletion is the use of mineral fertilizers. But fertilizers
in Africa cost two to six times as much as those in
Europe, North America and Asia. Due to these
difficulties, farmers tend to use any material that they
feel it can improve their crop yields such as Super gro (a
synthetic foliar fertilizer). However, the
recommendation for use of this chemical does not state
clearly its rate of application per unit area of land in
terms of chemical concentration of the foliar fertilizer.
The only instruction written on the label of the container
by the manufacturer was for the farmer to add one
milliliter of the liquid fertilizer in one liter of water and
apply. This direction for use of the fertilizer does not
take into consideration, the concentration of the active
ingredients of the Super gro to be applied, the type of
sprayer to be used, the speed of travel of the operator
and the nozzle size etc., which could result to either
higher or lower dose of the fertilizer.

The fast rate of nutrient depletion in tropical
soils, unavailability and high cost of farm inputs
(especially inorganic fertilizers), incapability of farmers
to acquire these inputs, and above all ignorance and

illiteracy of most farmers collectively brought about
decrease in crop yield per unit area of land. Due to the
high cost of soil applied fertilizers in the study area,
most farmers were alternatively forced to use foliar
fertilizers which relatively cost cheaper than
conventional fertilizers. But the influence of the foliar
fertilizers on the growth and yield of crops grown by the
farmers is not known and hence the objectives of this
study was to determine the effect of synthetic foliar
fertilizer (Super gro) and variety on the growth and yield
of maize.

MATERIALS AND METHODS

Experimental site

The experiment was conducted at two locations —
Dumne in Song Local Government Area (LGA) of
Adamawa State and the Teaching and Research farm of
the Department of Crop Production and Horticulture,
Modibbo Adama University of Technology, Yola. The
Experimental site at Dumne, Song (LGA) is located
between latitude 09°46'32" and 09°46'33"; and longitude
12028'43" and 12°28'48" Anonymous [16]. The LGA lies
in Sudan savannah ecological zone of Nigeria with short
grasses intermingled with short trees. It has a mean
annual temperature of between 21°C and 34.5°C and
mean annual rainfall between 850 mm and 1400 mm.
The hottest periods fall between March and April while
the coldest periods are between November and
February. The site of the experiment at the Research and
Teaching farm of the Department of Crop Production
and Horticulture, Modibbo Adama University of
Technology (MAUTECH), Yola which lies between
Latitude 12°30'13.8"and 12°30'14.0" and longitude
09921'14.3"and 09°21'16.3" and located at altitude 200 m
above sea level within the Sudan savannah ecological
zone. It has an annual mean rain fall of 900 mm to 1100
mm Adebayo and Tukur [17]

Sources of super gro
The Synthetic Foliar applied fertilizer (Super gro) used
for the experiment was obtained from a known GNLD
SUPER GRO registered dealer in Yola, Adamawa state
for quality assurance.

Source of maize seeds

The three varieties of maize seeds (Sammaz 15, Sammaz
17 and Sammaz 26) were obtained from Adamawa
Agricultural Development and Investment Limited
(AADIL), Yola. All varieties are white in color, except
that Sammaz 15 is medium maturity, good seed quality,
high yielding and resistant to Striga hermonthica; The
seeds of Sammaz 17 are large and the plants attain a
height of 220 cm, tolerant to Striga hermonthica and a
Quality Protein Maize (QPM) with a potential yield of
5.0 tons per hectare while Sammaz 26 is highly tolerant
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to drought with resistance to streak and tolerance to low
soil nitrogen.

Experimental treatments and design

The treatments consisted of six rates of the synthetic
foliar fertilizer (Super gro) applied at 0, 100, 150, 200,
250 and 300 mls/ha and three maize varieties (Sammaz
15, 17 and 26). The treatments were laid out in a Split
plot design with the synthetic fertilizer (the Super gro
rates) allocated to the main plot whereas the variety was
placed in the sub plots and replicated three times. The
synthetic foliar fertilizer (Super gro) was applied three
times at the designated rates, commencing from ten days
after sowing (DAS) and repeated at intervals of ten days.
The size of the experimental plots was 3 m x 5 m (15
m?) laid at 1.0 m distance within plots and 2.0 m
between replicated blocks, and its buffer was 2.0 m to
separate the experimental site from other farms. The
provision of such spaces in the design was to avoid
fertilizer drifts within plots and blocks during spraying.

Agronomic practices

Land preparation

The land was cleared with axe, ploughed with a tractor
and leveled with a hoe. This was done to provide a fine
tilth for the experimental lay out.

Sowing

The sowing of the plots followed the pattern of the
experimental design with varieties planted as soon as the
rain was well established in June at the spacing of 25 cm
X 75 cm of intra- and inter-row. Two seeds were sown at
the depth of 3-5 cm per stand and was later thinned to
one plant per stand at 2 weeks after crop emergence.
Weeding

Atrazine and paraquat were applied as pre-emergence
immediately the seed was sown. The purpose was to
control pre-emergence and existing weeds. Later at 6-7
weeks after sowing (WAS), supplementary weeding was
done with a hoe to remove weeds that survived.
Fertilization

All plots except the control plots, were treated with
Super gro at the designated levels. The foliar fertilizer
was applied three times at intervals of 10 days
commencing from 10 days of seedling emergence. No
other conventional fertilizer was used in the experiment.
Pests and diseases control

Pests and diseases control measures adopted to ensure
crop health included seed treatment with Apron plus
during seed packaging, prompt weeding and harvesting.

Harvesting

Harvesting was promptly carried out as soon as the
moisture content of the grain has reached physiological
stage. Maize plants within the net plot area were
harvested to represent the plots in the experiment.

Soil analysis

Soil samples were collected at the depths of 0-20 and 20-
40cm from the study sites and analyzed to determine the
physicochemical properties of the soils at the Sail
Science Laboratory of the Department of Soil Science,
Modibbo Adama University of Technology, Yola

Crop establishment counts

Establishment count of maize was taken at 2 WAS to
determine plant population.

Plant height per plant (cm)

Plant height was obtained by measuring 10 randomly
sampled plants from each plot. The height was
measured from the base of the plant to the base of the
last well-developed leaf of the shoot at vegetative stage
and from the base of the plant to the tip of the tassel at
reproductive stage using graduated meter rule at
intervals of three weeks and at 12 weeks after sowing
(WAS). The average height for the 10 sampled plants in
each plot was then calculated and recorded.

Number of leaves per plant

The total number of leaves per plant was obtained by
counting the leaves of 10 randomly sampled plants and
average number of leaves per plant determined and
recorded. Number of leaves per plant for each plot was
determined at 12WAS

Leaf area per plant (cm?)

The length and width of the leaf of 10 randomly sampled
plants were measured with a meter rule at 122WAS and
the leaf area determined using the formula: - L x W x Q.
Where L is the length of the leaf; W is the width of the
leaf, and Q (0.75) is a constant. The mean leaf area for
each plant was then calculated and recorded.

Cob weight per plot (g)

The cob weight of 10 randomly sampled cobs per plot
was measured using a weighing scale (Model PN-999)
and the average obtained and recorded.

Weight of 100 grains per cob (g)

One hundred (100) grains weight of the 10 randomly
sampled cobs per plot were counted and weighed with a
sensitive electrical digital weighing balance in the
laboratory, and average obtained and recorded.

Grain yield per plot (g) and per hectare (kg)

The grain yield per plot was obtained from the interior
net plot area measuring 2.5m by 3.5m. The output was
then used to compute grain yield per plot and
subsequently the yield per hectare.

Data analysis

All data collected were analyzed statistically using
analysis of variance (ANOVA) for a split plot design.
The difference between means was used to test the
significant effects of all the treatments at 5% level of
significance using Duncan Multiple Range Test at 5%
level of probability [18].

RESULTS AND DICUSSION
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Table 1 shows the chemical and physical properties of
the soils of the experimental sites at Dumne and Yola
locations at the depths of 0-20 and 20 40cm. Using the
ratings and interpretation of soil test results by Pam and
Brian[ [19], the physical and chemical properties of the
soil at Dumne location at the depth of 0-20cm were: Soil
pH 6.10 (slightly acidic), cation exchange capacity
(CEC) 0.15 Cmol/kg (very low), texture class - loamy
sand, Organic carbon 1.59% (moderate M3), Total
Nitrogen (N) 0.103% (very low), available Phosphorus
(P) 8.13 Cmol/kg (low), exchange cations Cmol/kg
were: Mg 0.19 (very low), Ca 4.23 (low), Na 0.57 (very
low) and K 1.43 (high). The Base saturation was high
(76.51). At the depth of 20-40cm, Soil pH was 6.13
(slightly acidic), CEC 0.14 (very low), texture class -
loamy sand, Organic carbon 1.48 (moderate M3), Total
Nitrogen 0.096% (low), available P 7.10 (low), the
exchangeable cations were: Mg 0.19 (very low), Ca 5.20
(moderate), Na 0.56 (very low) and K 1.29 (high). The
Base saturation was also high (75.90). On the other
hand, the soil analysis results at Yola location at the
depths of 0-20cm were: Soil pH was 5.70 (moderately
acidic), cation exchange capacity (CEC) 0.13 Cmol/kg
(very low), texture class - sand, Organic carbon 1.51%
(moderate M3), Total Nitrogen 0.068% (low), available
Phosphorus 7.45 Cmol/kg (low), exchange cations
(Cmol/kg) were: Mg 0.64 (low), Ca 3.90 (low), Na 0.62
(very low) and K 1.21 (high). The Base saturation was
high (74.87). At of 20-40cm depth, the physico-
chemical properties were: Soil pH 5.83 (moderately
acidic), CEC 0.15 (very low), texture class - loamy sand,
Organic carbon 1.31 (moderate M3), Total Nitrogen
0.107% (low), available P 6.95 (low), and the
exchangeable cations were: Mg 0.27 (very low), Ca
3.77 (low), Na 0.53 (very low) and K 1.24 (high). The
Base saturation was also high (72.12).

Based on the results of the physico-chemical
properties of the two experimental sites, it was observed
that some properties such as the soil pH, texture, organic
carbon and available K were suitable for maize
production whereas properties including available
Nitrogen and Phosphorus were low and therefore need
to be amended. According to Onwueme and Sinha [1],
maize can be grown on soils with wide reactions
between soil pH of 5.5-8.0, but the optimum range is
5.5-7.0. and Manpreet et al. [20 [ stated that maize can
be cultivated successfully in loamy sand to heavy clay
that is well drained, but highly sensitive to water
stagnation especially during early period of growth.
Toungos et al. [21] made it clear that maize is a heavy
feeder crop due to its large nutrient requirement. In
general, the fertility status of both the sites has been
considered low. The soil fertility status of Dumne
location was considered slightly higher compared to
Yola location. Maize being a crop with high nutrient

demand, there is a need to apply fertilizer to ensure good
yield.

Table 2 shows the rainfall data of Dumne and
Yola experimental sites during 2013 cropping season.
At Dumne location, the rainfall commenced in March
and ended in December with the total annual rainfall of
1087.9 mm in 92 rainy days, with August having the
highest total monthly rainfall of 317. 5 mm. It also
recorded ten (10) dry spells (each dry spell consisting of
five (5) consecutive days of rainfall break). Most dry
spells (7) occurred between April and June. No dry spell
was recorded in July and September, but one (1) and two
(2) dry spells were experienced in August and October
respectively. On the other hand, Yola location, the
rainfall started in March and terminated in November
with the total annual rainfall of 508.5 mm in 43 rainy
days, with September having the highest total monthly
rainfall of 114.4 mm. It also recorded twelve (12) dry
spell days with 2 days each in June, July, August and
November. The highest dry spell of 3 days was recorded
in May and 2 days was recorded in November. The data
revealed that Dumne location had received the highest
total rainfall of 1087.9 mm compared to Yola location
that got the lowest total rainfall of 508.5 mm. Based on
the rainfall data collected and recommended annual
precipitation required by maize for its good production,
maize can be grown successfully in both locations.
According to Kamara et al. [22] a minimal range of 480-
880mm of well distributed rainfall is adequate for maize
cultivation, depending on variety.

The synthetic foliar fertilizer (Super gro) rates
did not have any significant effect on crop establishment
count of maize possibly due to the available source of
nourishment located in the cotyledon of the seed of the
growing seedling (Table 3). Alison et al. [23] reported
that a developing maize seedling relies on the kernel
endosperm for nourishment until the nodal root system
has fully developed, usually around 6-leaf stage. Thus
mesocotyl acts as the pipeline for the translocation of
nutrients from the kernel and seminal root seedling stalk
and leaf tissues. On the other hand, the effect of variety
on establishment of maize was highly significant at
Dumne and Yola locations (Table 3). At both locations,
Sammaiz 15 recorded the highest establishment
percentage of 85.53% and 85.56%, Sammaiz 17 gave
73.39% and 85.06%, while Sammaiz 26 recorded the
lowest establishment count of 71.61% and 82.22%,
respectively. This shows that Sammaiz 15 has good
germination and seedling establishment qualities
compared to the two other varieties used. The
differences in the establishment percentage could have
occurred due to variation in the genetic composition and
seed quality of the varieties. Maria et al. [24] observed
that a successful emergence and establishment of crops
is a combination of three key factors including
environment (temperature, residue, compactness of the
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soil and water), genetic (stress tolerance and vigor), and
seed quality (harvest moisture, drying, conditioning and
planting). Similarly, Orzolek [25] stated that crop stand
establishment is controlled by biotic (pathogens that
attack plants as parasites), abiotic (soil and planting
requirements) and environmental factors (temperature,
nutrients and water stress).

The non-significant effect of Super gro on plant
height, number of leaves and leaf area of maize 12WAS
in the two locations (Tables 4) was a clear revelation that
Super gro had no influence on growth of maize. This
result is similar to the findings of Asra et al. [26] who
studied the effects of foliar application of Stimurel,
Force 4-L and Dulzee on yield and yield components of
sorghum and reported that foliar fertilization has no
effect on height and thickness of plants. According to
Carl et al. [27], there are many products in the market
that can be used as foliar fertilizer but how beneficial are
they to crops? This question is yet to be answered by
researchers. On the contrary side, Drocelle et al. [28]
studied the effect of foliar application of water-soluble
fertilizers on growth and yield of maize and reported that
foliar  application of water-soluble fertilizers
significantly increased plant height, number of green
leaves, leaf area, leaf area index, chlorophyll content and
dry matter production. According to them, significantly
higher plant height of (231.80, 245.60 and 247.23 cm)
was recorded in treatment of 100% RDF along with
twice foliar spray at 6 leaf growth stage and tasseling
stages at 60, 90 DAS and at harvest respectively as
compared to soil application of RDF whereas the
significantly lower plant height of (184.77, 199.70 and
210.20 cm) was noticed with soil application at 75%
RDF along with one spray of WSF at 0.5%
concentration at 6 leaf growth stage at the aforesaid
stages.

The effect of variety was significant on mean
plant height, highly significant on mean number of
leaves and not significant on mean leaf area at 12WAS
of maize. Here, Sammaiz 17 variety recorded the tallest
plants and highest number of leaves while Sammaz 26
recorded the largest leaf area. This indicates that
Sammaiz 17 had the highest ability to absorb and
efficiently use nitrogen from the environment including
soil and foliage fertilizer application. Plants that have
the ability to absorb and utilize nitrogen more
efficiently, grow faster and possess the potentials for
better positioning of leaves to capture radiation. Anjorin
[29] studied the comparative growth and yield response
of five maize varieties to nitrogen fertilizer application
and reported a positive and varied response of maize
varieties to nitrogen fertilizer application due to
variation in their genetic composition. Oikeh et al. [30]
also reported that maize genotypes differ in the rate of
nitrogen absorption and utilization.

Generally, variations in growth parameters
(plant height, number of leaves, and leaf area) were
observed in the three varieties of maize due to
differences in the heritable traits in them. The findings
showed that Sammaiz 17 has highest growth ability
followed by Sammaiz 15 and the lowest was recorded
by Sammaiz 26. Research conducted by various
Scholars showed that lots of variability exists among
maize genotypes for different traits. Ihsan et al. [31]
reported  significant  genetic  differences  for
morphological parameters for maize genotypes and
Abayi et al. [32] observed significant variation in
growth traits, especially earliness, to sufficiently justify
for the initiation of selection program.

The yield components of maize considered in
this research include cob weight, 100 grains weight and
grain yield per hectare. The synthetic foliar fertilizer
(Super gro) has not affected any of the three yield
parameters of maize This could be attributed to the poor
performance of super grow on the maize crop.
According to Weinbaum [33], factors that determine the
performance of foliar fertilization are complex and
encompass aspects of physics, chemistry, environment
and economics as well as intangibles such as risk
aversion and ease of management. The result in this
study is similar to that obtained by George [34] who
studied corn yield as affected by foliar fertilization of N,
P,0s, K>O and S, and concluded that foliar fertilizer had
no effect on corn yield. In IOWA, John Sawyer [35]
reported that he has not seen recent university trials of
foliar fertilization that has indicated positive response.

Concerning the effect of varieties on yield
parameters of maize; although there was variation
among varieties on growth traits, the result shows that
the maize varieties produced statistically similar yields.
This is an indication that the three varieties possess
similar growth traits and have no much differences
among them to cause significant variation in terms of the
yield. Possible reasons that could be attributed to the
phenomenon was the low soil fertility status of the
experimental sites and the non-influential effects of the
foliar fertilizer (Super gro) recorded on the growth
parameters. According to Pioneer [36], maize plants
produce high dry matter yield and therefore have high
requirement for nutrients, especially Nitrogen (N),
Phosphorus (P), and Potassium (K). Ross et al. [37]
studied modern corn hybrids’ nutrient uptake patterns
and reported that the maximum rate of nutrients uptake
coincided with the greatest period of dry matter
accumulation during vegetative growth for all observed
nutrients. During VV10-V14 growth stages, corn required
the availability of 7.8 Ib N/day, 2.1 Ib P,Os/day, 5.4 Ib
K.O/day, 0.56 Ib S/day, 0.21 oz Zn/day, and 0.05 oz
B/day. They further explained that -effectively
minimizing nutrient stress requires matching nutrient
supply with the time the plant needs it. For example,
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Nitrogen uptake follows a sigmoid (S- shaped) pattern
with two-third of the total plant uptake acquired by
VT/RI while S accumulation was greater during grain
filling.

Critically viewing the low soil fertility status of
the experimental sites, the non-influential effect of super
gro on growth and vyield parameters and the large
quantity of nutrients that maize requires for its
maximum Yyield, it could be concluded that maize
varieties failed to show significant differences due to
insufficient nutrient supply.

CONCLUSION

Based on the findings, it can be concluded that the
synthetic foliar fertilizer (Super gro) had no significant
influence on growth and yield of maize. There was also
no significant difference among the three varieties of
maize, but Sammaz 17 produced numerically, the
highest mean grain yield/ha than the other two varieties
of maize. As per the fertility status and rainfall
conditions of the study areas, Dumne location could be
considered to possess a more suitable environmental
conditions for maize cultivation than Yola location.

RECOMMENDATIONS

Based on the findings from this study, the following
recommendations could be made: -

i Since the synthetic foliar fertilizer (Super
gro) had no influence on growth and yield
parameters of maize, farmers do not need
to use it in maize production in the area of
study

ii. farmers may use Sammaz 17 variety in the
absence of any other high yielding variety
of maize in the study area.

iii. further investigation is required on effect
of the synthetic foliar fertilizer (Super gro)
on growth and yield of other crops such as
legumes and vegetables.
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Table 1: Physical and chemical properties of the soil of the experimental sites at Dumne and Yola locations in 2013

Dumne location Yola location

Parameter Soil depth Soil depths

0-20cm 20-40cm 0-20cm 20-40cm
Soil Ph 6.10 6.13 5.70 5.83
Cation exchange capacity 0.15 0.14 0.13s 0.15
Sand (%) 85.58 86.0 90.0 86.67
Silt (%) 6.13 7.93 5.13 5.60
Clay (%) 8.01 6.07 4.73 7.73
Texture class Loamy sand Loamy sand Sand Loamy sand
Organic Carbon (%) 1.59 1.48 1.51 1.31
Total N (%) 0.103 00.96 0.068 0.107
Mg (Cmol/kg)) 0.19 0.41 0.64 0.27
Ca (Cmol/kg) 4.23 5.20 3.90 3.77
Na (Cmol/kg) 0.57 0.56 0.62 0.53
K (Cmol/kg) 1.43 1.29 1.21 1.24
H (Cmol/kg) 6.42 7.46 5.94 5.67
Al (Cmol/kg) 6.42 7.46 5.94 5.67
Total exchangeable acids 1.95 2.27 1.93 2.10
ECEC (%) 8.37 9.72 7.87 7.77
Base Saturation (%) 76.51 75.90 74.87 72.12

Source: Field survey 2013
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Table 2: Rainfall record of Dumne and Yola locations in 2013

Dumne Yola
Month Total Number  Number  Number  Total Number  Number  Number
rainfal  of rain of dry of dry rainfall of rain of dry of dry
(mm) days days spell (mm) days days spell
January 0.0 0.0 31 - 0.0 0.0 31 -
February 0.0 0.0 28 - 0.0 0.0 28 -
March 2.3 1.0 30 - 1.8 1.0 30 -
April 15.2 25.0 5 3 2.7 1.0 29 -
May 989.9 10.0 21 1 67.9 6.0 25 3
June 133.6 7.0 23 3 96.4 6.0 24 2
July 213.2 14.0 17 0 85.3 8.0 23 2
August 317.5 13.0 18 1 74.8 7.0 24 2
September  271.6 12.0 18 0 114.4 9.0 21 -
October 89.0 9.0 22 2 55.2 5.0 26 1
November 0.0 0.0 30 - 0.0 0.0 30 -
December 0.0 1.0 30 - 0.0 0.0 31 2
TOTALS 1087.9 92.0 273 10 508.5 43.0 322 12

Source: Ministry of Agriculture, Meteorological Station, Song 2013

Geography and Surveying Department, Modibbo Adama University of Technology, Yola, Nigeria, 2013

Table 3: Effect of a foliar fertilizer (super gro) and variety on establishment counts (%) at 2WAS of maize at Dumne
and Yola locations in in 2013

Establishment counts (%)

Treatment Dumne location Yola location
FFS levels

0 83.132 87.892
100 80.46°2 85.11a
150 79.582 83.44 @
200 79.052 83.78@
250 77.552 86.33°
300 79.512 79.11°
P<F 0.4347 0.0794
SE (3) 3.948 1.337
Variety (V)

Sammaz 15 85.532 85.562
Sammaz 17 79.61° 85.062
Sammaz 26 73.39°¢ 82.222
P<F 0.0001 84.28
SE (1) 2.515 3.001
FFSxV NS *x

Means Tollowed by same letter (s) within treatment group are statistically similar at P < 0.05
WAS = Weeks After Sowing

FFS = Foliar Fertilizer (Super-gro)
NS = Not Significant

Table 4: Effect of a foliar fertilizer (super gro) and variety on plant height, number of leaves and leaf of maize at
12WAS of maize at Dumne and Yola locations in 2013

Treatment  Plant height at 12WAS Number of leaves at 12WAS Leaf area at 12WAS
Dumne Yola Mean Dumne Yola Mean Dumne Yola Mean

FFS levels

0 174.32 140.98? 157.64* 12.55° 11.44%  12.00% 4,672 3.008 3.882

100 171.82 132.56° 152.19¢2  12.428 11.22 11.812@ 4,652 2.55° 3.662

150 180.52 134.28? 157.412  12.72° 11.14% 11,932 4,928 2.85%  3.88?

200 177.5% 135.62° 156.552 12.392 11.32¢ 11.86 4,552 3.128% 3832
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250 172.12 149.982  161.04* 12.18%
300 173.6° 136.108  154.86* 12.47°
P<F 0.9046 0.4065 0.8805  0.6507
SE (¢) 571 6.45 12.34 0.2543
Variety (V)

Sammaz 15 175.8° 139.12%  157.44* 12.06°
Sammaz 17 189.0° 135.63%  162.32% 13.43°
Sammaz 26 160.1° 140.01*  150.08" 11.86°
P<F 0.0002 0.7623 0.0549  0.0001
SE (1) 8.72 8.81 431 0.3018
FFSxV NS NS NS NS

11.72*  11.95% 4.53* 3.28% 3.90%
11.63*  12.05% 4.32% 3.073b 3707
0.5922 0.9760 0.7354  0.2503 0.8253
0.273  0.5225 25.7 1769 3517
11.01°> 11.54° 4.61° 2.92° 3.77%
11.51* 12.47% 4.728 2.69¢ 3.71%
11722 11.47% 4.492 3.38% 3.97%
0.035  0.0002 0.6790 0.0120 0.5791
0.376  0.6566 375 28.24  15.60
NS NS NS NS NS

Means followed by same letter (s) within treatment group are statistically similar at P < 0.05

WAS = Weeks After Sowing
FFS = Foliar Fertilizer (Super gro)
NS = Not Significant

Table 5: Effect of a foliar fertilizer (super gro) and variety cob weight (g), 100 seed weight (g) and grain yield (kg/ha)

on of maize at Dumne and Yola locations in 2013

Treatment  Cob weight (g)/cob 100 seed weight (g) Grain yield (kg/ha)

Dumne Yola Mean Dumne Yola Mean Dumne Yola Mean
FFS levels
0 108.64*  55.542 82.092 22.078 19.592 20.832 4168.9%  2359.9%  3264.4°
100 124.412  47.87° 86.14° 23.432 18.142 20.79%  4644.2%  2300.1*  3496.3%
150 129.422 52,582  91.00? 26.512 17.602 22.06% 5000.9* 2348.3*  3654.8°
200 131.40*° 55.75%  93.58? 68.912 19.632 22.302  4701.3%  2446.9*  3574.1°
250 128.23* 63.39%  95.81° 25.692 18.582 22.14%  4621.1*  2674.9*  3648.0°
300 123.972  48.33° 86.15° 23.33¢2 19.532 20.89@  4767.3*  2044.68  3406.0°
P<F 0.4096 0.1672 0.6306 0.1568 0.8123 0.6680 0.5942 0.8154 0.9614
SE (1) 12.61 6.22 20.79 1.562 2,075 1411 493.0 525.5 1260.7
Variety (V)
Sammaz 128.74*  62.79% 95.778 24,432 18.22¢8 21.70%  4804.3%  2238.6* 3521.4°
15
Sammaz 129.458 45,55 85.50%  25.07% 18.75% 21.91%  4881.7¢ 2683.828 3782.8%
17
Sammaz 114.848  53.38° 84.11%  23.51% 18.282 20.89@  4270.2%  2164.9%  3217.5°
26
P<F 0.1389 0.0019 0.1664 0.4762 0.8422 0.5030 0.1273 0.2047 0.2550
SE (3) 10.22 5.87 7.03 1.378 1.465 1.299 421.9 375.9 342.4
FFS x V NS NS NS NS NS NS NS NS NS

Means followed by same letter (s) within treatment group are statistically similar at P < 0.05
WAS = Weeks After Sowing; FFS = Foliar Fertilizer (Super gro); NS = Not Significant
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