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Abstract

Foliar fertilization is the most convenient and effective method of fertilizer application. This study was
conducted to determine the effects of different fertilizers on the growth of glutinous corn in terms of
plant height, 15, 30, 45 and 60 DAP, number of days from emergence to tasseling, number of glutinous
corn per plot, number of marketable and non-marketable corn per plot, weight of corn per plot, and
weight of corn ear per hectare; and to find out the cost and return analysis of glutinous corn
supplemented with different liquid fertilizer. The experiment was conducted in a Randomized
Complete Block Design (RCBD) with four treatments replicated three times. Treatment includes three
different liquid foliar fertilizers and a control. The analysis of variance for RCBD was used to test the
significant difference on the data gathered among treatments at 5% and 1% level. Findings revealed
that the height a corn 15, 30, 45 and 60 days after planting and on the number days from seed
emergence to flowering were not significantly affected by the supplementation of different liquid
fertilizers. No significant difference among treatment means was observed between the number of
marketable and non-marketable corn ears per plot. The number of glutinous corn per plot, weight of
glutinous corn in kilogram per plot, and weight of glutinous corn in tons per hectare were significantly
affected by the different liquid fertilizers. In terms of cost and return, Nutriplant AG also gave the
highest profit. Thus, application of Nutriplant AG can increase growth and yield and can increase
profits of the farmer.
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1. Introduction

Corn (Zea mays L.) is the second most important crop in the Philippines after rice with
approximately one-third of Filipino farmers (~1.8 million) depending on this crop as their
major source of livelihood (Mutuc et al. 2011). It has been claimed that corn is more
nutritious than rice and a better source of energy. In times of rice scarcity, milled corn or
corn grits combination with rice is used as staple food.

Maize is staple food in most part of the world and has third position after wheat and rice
(Zamir et al. 2013). It is a basic staple food grain for large parts of world including Africa,
Latin America, and Asia (Yaouba et al. 2012). Recently, there is a worldwide interest in
green corn production. Growing green corn requires a relatively shorter period ranging from
60 to 70 days from planting to harvesting to enable the farmers to have three to four cycles
resulting to higher annual income among enterprising Filipino farmers especially those living
near commercial food centers.

Sweet and glutinous corn are the most commonly grown variety for “green corn production”
because of its short growing period and they are more nutritious and delicious compared with
other varieties (Bacanto, 2004).

The use of foliar fertilizer is more economical and effective than the granulated form of
fertilizer, which can be attributed to the presence of micronutrients such as manganese, zinc,
iron and magnesium which make foliar fertilizers more advantageous than any other fertilizer
containing no trace elements. Recognizing the necessity of advanced and appropriate
technology to increase farm income and promote information the use of foliar fertilizers as
supplement, hence, this study was conducted to determine the effect of different liquid foliar
fertilizers on the growth and yield of glutinous corn and evaluate the productivity and
profitability of glutinous green corn supplemented with different liquid fertilizers.
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2. Materials and methods

2.1. Experimental treatments and design: The
experimental field was prepared and laid out using the
Randomized Complete Block Design (RCBD) with four
treatments replicated three times. The treatments were
consisting of four foliar fertilizers. The experimental area
was divided into twelve plots including the borders. Each
plot measures 5 x 4 meters. Pathways, measuring fifty
centimeters (50 cm) wide was provided between plots which
served as drainage.

2.2. Procurement of seeds and treatment: One kilogram of
glutinous corn seeds was purchased from a reliable source at
Bailan, Pontevedra, Capiz. All the seeds that were used in the
study were treated with Nutriplant SD using slurry method
before planting

2.3. Basal application.

Basal fertilizer application was done at planting time using
964 grams of complete fertilizers (14-14-14) per plot or
22.97 grams per hill.

2.4. Planting of corn: Glutinous corn was planted at a
distance of 75 centimeters between furrows and 50
centimeters between hills with four seeds per hill. There
were five rows in a plot and seventeen hills of corn in a row,
hence, a total of 85 hills per plot.

2.5. Thinning: Ten days after planting, thinning was
undertaken. One plant was retained per hill.

2.6. Foliar application: The application of fertilizers was
done two weeks after planting at the following recommended
rates: Nitrofert 10 tablespoons per 16 liters of water per tank
load, Nutriplant AG 8 tablespoons per 16 liters of water and
Crop Giant 6 tablespoons per 16 liters of water tank load.
The rate of application was lliter for Nitrofert, lliter for
Nutriplant AG and two kilograms of Crop Giant per hectare.
The second, third and fourth application intervals were done
at 15 days interval.

2.7. Weeding cultivation: Two weeks after planting hand
weeding was done using the hand trowel. Cultivation with
the use of garden hoe followed after each weeding to loosen
the soil and promote aeration. Second weeding was done at
two weeks intervals to suppress the growth of weeds.

2.8. Pest management: Clean and sanitation culture was
adopted to get rid of the crop from pest’s infestation. Fifteen
days after planting, spraying with Cymbush was done at the
rate of one (1) tablespoon per liter of water to control the
possible infestation of aphids, corn borers and whorl
maggots, after which infestation was minimized.

2.9. Harvesting: Harvesting for the glutinous corn started
when the plants were 65 days old and ended at 70 days after
planting. This was done by picking the corn ears and removal
of its cover and classifies the ears according to sizes.
Removal of the marketable fruits was done immediately.

Marketable fruits were separated and weighed and ready for
disposal.

2.10. Data Collection

2.10.1 Agronomic Characteristics

2.10.1.1 Plant height.

The sample plants were measured from the ground surface to
the tip of the tassel of the corn at maturity.

2.10.1.2 Days from seedlings emergence to tasseling.

This was done by recording the number of days from
planting up to the time when 90% of the plants in each plot
produced tassels.

2.10.2  Yield and Yield Component

2.10.2.1 Number of marketable corn ears/plot.

All marketable corn ears were counted in each plot or

treatment.

2.10.2.2 Weight of marketable corn ears in kilograms per
plot.

This was determined by weighing the green corn ears

produced in every plot.

2.10.2.3 Weight of marketable corn ears (tons per hectare).

Yield was determined by weighing the green corn taken from

each plot. The weight of corn ears per plot was used as basis

for the computation of plot yield. Yield per plot was

converted to tons per hectare using the formula:

Yield (kq) k 10 000 m*
Area/plot x 100 kg/ton

Yield (tons per hectare) _

2.10.3 Financial Profitability

2.10.3.1 Gross income was taken from the sales of glutinous
corn. Gross income computation was based on the prevailing
market price at the time the crops were harvested.

2.10.3.2 Cost of production. The cost of production covered
all expenses that were incurred in the conduct of the study.
These include input such as seeds, fertilizers, chemical and
labor cost which includes land preparation, planting, weeding
and cultivation, spraying, harvesting and processing of the
farm products. Other expenses covered land rental and farm
implements.

2.10.3.3 Net income. Net income was obtained by deducting
all the expenses from the total gross income.

2.10.3.4 Return on investment. The return on investment was
obtained by the following formula:

Net Income
Return on Investment =

Cost of production x 100

2.11. Data analysis

All data collected was statistically analyzed using the F test
for RCBD. The result was tested both at 5 % and 1 % levels
of significance. Significant differences among treatments
were tested using Least Significant Mean Difference
(LSMD) Test.

3. Results & Discussion

A. Planting Height 15, 30, 45 and 60 Days after Planting
(DAP)

Table 1 presents the height of corn 15, 30, 45 and 60 days

after planting. Plants that were supplemented with Nutriplant

AG produced the tallest plant with a mean of 28.93, 74.17,

123.6 and 144, 7 cm. in all stages respectively. Treatment A-
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Control or plants not applied with different liquid fertilizer
had the shortest plants of 32.13, 70.9, 105.1 and 127.03 cm.
in all stages. Analysis of variance however revealed that
supplementation of different liquid fertilizers has no
significant effects on the height of corn 15, 30, 45, and 60
days after planting.

B. Average Number of Days from Emergence to
Tasseling

Table 2 presents the data on the flowering period of corn
plant. The data revealed that Treatment A had the shortest
period from emergence to tasseling which was 45 days from
planting. This was followed by Treatment B and C with 49.0
and 51.0 days, respectively. The longest duration was
obtained by Treatment D which was 45 days. Statistical
Analysis revealed no significant differences were observed
among treatment means at both 1% and 5% levels of
profitability.

Table 1: Plant height (cm.) at 15, 30, 45, and 60 days after planting and number of days from emergence to tasseling

TREATMENT Plant Height (cm) Days from emergence to tasseling
I5DAP | 30DAP | 45DAP | 60 DAP
A— Control 32.13 70.9 105.1 127.03 54
B— Nitrofert 33.13 74.84 121.4 138.1 49
C-Crop Giant 32.9 70.94 119.8 143.87 51
D—Nutriplant AG 28.93 74.17 123.6 144.7 54
CV (%) 12.63 29.82 4.57 7.41 4.59

C. Average Number of Corn Ears per Plot

According to Cheema et al. (2010), that number of grain per
ear is an important yield determining factor in maize. Table 3
presents the data on the average number of glutinous corn
ears per plot. The data revealed that Treatment D gave the
highest number with 81. 33 per/plot; next was Treatment C
with a mean of 78.67 per/plot and followed by Treatment B
with a mean of 77.67 per/plot. The least harvested number of
corn ears was obtained by Treatment A with a mean of 76.67
per/plot. The analysis of variance indicated that the number
of glutinous corn ear per plot was significantly affected by
the supplementation of different liquid fertilizer. According
to the study of Stevens et al. (2002) he conduct foliar
application of nitrogen, phosphorus, potassium and sulfur
fertilizers after pollination in 2 cultivars of early maturing
and late maturing. Base to their findings, foliar application of
fertilizers caused decline of grain number in late maturing
cultivar in some cases. However, according to SadaPhah and
Das (2006) that significant increase of grain number in wheat
spike after foliar application of urea. According to the results
of this study, that increasing grain number in wheat spike is
resulted from improved condition of feeding for spikes
regarding to nitrogen presence in the first phase of growth.
MacNeal and Davis (2004) study using nitrogen fertilizers
and indicated that yield improved is primarily based on
increase of tillering, grain number in spike and weight of
grain.

D. Number of Marketable Corn Ear per Plot

Table 4 shows the data on the number of marketable corn
ears per plot. It was found out that Treatment D got the most
number of marketable ears per plot with a mean of 75.33,
followed by Treatment C and B with average mean of 71.3
and 70.0 ears respectively. Treatment A got the lowest
number of corn ear with an average mean of 68.0. Analysis
of variance revealed that there was no significant difference
on the number of marketable corn ear per plot as affected by
the supplementation of different liquid fertilizer.

E. Number of Non — Marketable Ears per Plot

The number of non — marketable corn ears per plot is
presented in table 5. It was observed that treatment D got less
number of non — marketable corn ears with an average of 60/
per plot. It was followed by treatment C and B with an
average mean of 7.33 and 7.67/ plot treatment A got the most
number of non — marketable corn ears with 9.67 fruits per
plot. Analysis indicated that there were no significant
differences observed among treatments. This indicated that
the different liquid fertilizer had no influence on the
production on the number of non — marketable of glutinous
corn.

F. Weight of Corn Ears per Plot

The data on the weight of corn ears in kilograms per plot are
reflected in Table 6. The highest weight of corn ears from the
harvested corn was obtained from Treatment D with a mean
of 9.4 1kg. This was followed by Treatments C and D with a
mean of 8.74 and 8.03, respectively while the lightest weight
was obtained from Treatment A with 1.01 kg per plot.
Analysis of Variance revealed that the weights of corn ears
were significantly (that the weight of corn ears were
significantly) affected by the supplementation of different
liquid fertilizer both at 5% and 1% levels of significance.
Supplementation of liquid fertilizers was significantly higher
over Control. Zeidan et al. (2010) stated that the maximum
grain and straw yields (kg/fed) were attained with Zn Foliar
application on wheat plants. Garcia and Honway (1987)
described that foliar application on soybean in grain filling
period with a composition of nitrogen, phosphorus,
potassium and sulfur rises the yield from 500 to 1500 kg/ha,
but Boote et al. (1998) perceived that by applying nitrogen,
phosphorus, potassium and sulfur composition with foliar
application in grain filling period has no significant effect on
yield. Foliar application of nitrogen fertilizer rise little
nutrition application and cause the leaves to absorb nutrition,
and disturb harvest amount (Stevens et al. 2002). According
to Gebeyehou et al. (2002), that there is a strong association
between final grain weight and grain filling period.
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According to Yuncai et al. (2008) that application of foliar
fertilization increase plant growth as fresh and dry weight

even though there was a decline in evapotranspiration, and
improved the uptake of K, Ca, Mg and P elements.

Table 2: Yield parameters of glutinous corn as affected by the different liquid fertilizer.

Average Number of Number of non- Average weight of | Average weight of
number ears | marketable corn ears | marketable corn ears | ear in kilograms per ear in tons per
Treatment per plot per plot per plot plot. hectare
A (Control) 76.7a 68.0 9.67 7.01d 4.70d
B (Nitrofert) 77.7Tbc 70.0 9.67 8.0c 5.35¢
€ (Crop 78.7ab 713 7.33 8.74b 5.83b
Giant)
D (Nutriplant
AG) 81.3a 75.33 6.0 9.40a 6.27a
CV (%) 3.7 3.64 16. 51 5.12 5.10

G. Weight of Corn Ears per Hectare

The data in Table 7 presents the average weight of corn ears
in tons/ ha. Treatment D got the highest weight of corn ear
with average mean 6.27 tons/ha, followed by Treatments C
and B with means of 5.83 and 5.35 tons/ ha respectively. The
lowest mean weight was obtained from Treatment A with a
mean of 4.70 tons/ha. Analysis of Variance indicated that the
height in (tons/ha) of glutinous green corn was significantly
affected by the supplementation of different liquid fertilizers.
LSMD result showed that corn supplemented with different
liquid fertilizers has obtained heavier weight compared to
Control. The study is in agreement with the study by Provez
et al. (2009) indicated that foliar application significantly
improved hundred grain weight, biological yield, grain yield
and N uptake by the crop. However, in the study of Abd EL-
Fattah (2012), it was remarked that the best results of ear
weight, 100 grains weight, ear length perceived with foliar
application at 125%, while the best effects of number of rows
and ear yield found with soil application at the similar
recommend rate. Mengel and Kirkby (2001) stated that the
rise in fresh and dry weight could be inferred on the basis of
the role N and K in improving plant metabolism, enhancing
plant meristimatic activity and increasing photosynthesis
rate. Also Yassen et al. (2010) revealed that application of
Fe, Mn and Zn significantly improved grain yield and yield
components of wheat compared with control (Spraying
plants with tap-water). Ziaeian and Malakouti (2010)
described that corn yield improved by using micronutrients.

In this study soil application of Zn and Fe was more effective
that foliar spray but foliar spray for Mn was more efficient
that soil application. Results also indicated that the optimum
use of fertilizer not only improved yield and enhanced the
quality. These results of this study may be attributed that
foliar fertilization increased biological yield and nutrient
absorbed by plant tissues (Provez et al. 2009).

H. Cost and Return Analysis of Glutinous Corn

Table 8 presents the cost and return analysis of glutinous
green corn supplemented with different liquid fertilizers.
Results revealed that corn supplement with Nutriplant AG
had the highest gross income of PhP 62,700.00/ha. This was
followed by Treatment C supplemented with Crop Giant
with Php 58,300.00 per/ha, while the corn plants in
Treatment B supplemented with Nitrofert had a gross income
of Php 53,500.00/ha. Treatment A (Control) realized only a
total Php 47,000.00 net income. Treatment D followed by
Treatment C and B worth Php 25,300.00/ha. and Php 20,
480.00/ha. respectively, and the harvest net income was from
Treatment A with Php 16, 300.00 /ha. With regards to ROI
(Return on Investment) Treatment D had the highest with
86.05 percent, Treatment C and B with 76.66 and 62.02,
respectively. The lowest was obtained by Treatment A with
53.09 percent. Thus, it was found out that application of
different liquid foliar fertilizer greatly reduced that cost of
production and therefore increasing the net income and
percent ROI compared to control.

Table 8. Cost and return analysis of glutinous corn as affected by the supplementations of liquid fertilizers.

COSTOF  LAND CcOSTOF ToTAL SVITOUS FRICE rory,  TET o
rREaTMENT  SUPPLIES  RENTS  LABOR PROJECT o Of : GROSS
A MATERIALS COST o INCOME 7
(PHP) ®PHP)  (PHP)  (PHP)  qcns pupy  BHP) pup (09
A - Control 11,850 6000 12850 30,00 4,700 10 47000 16300 5309
B - Nitrofert 13,520 6000 13500 33020 5350 10 53,500 20,480 62.02
C - Crop Giant 13,500 6000 13500 33000 5850 10 58300 25300  76.66
D-Nutriplant AG 14,200 6000 13500 33700 6270 10 62,700 29,000 86.05
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8. Conclusions

Based on the findings of the study the following conclusions
were drawn: Glutinous corn supplemented with Nutriplant
AG obtained the highest yield in terms of height in
centimeters, number of marketable corn ears and weight of
corn ears in kilograms and in tons per hectare. In terms of
cost and return, Nutriplant AG also gave the highest profit.
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