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ARTICLE INFO ABSTRACT
Received: 25.03.2021 In order to improve crop productivity and profitability, practices such as tillage and fertilization are vital. The study was
Accepted: 15.04.2021 conducted to evaluate finger pepper as affected by bio fertilizers under different tillage methods. It was done from May to

October 2020 at the BASC Palayamanan Site on San Ildefonso, Bulacan. Three commercially available bio fertilizers, Biozim,
BioGroe, and Mykoplus were tested for finger pepper in the study. No-tillage, strip tillage and conventional tillage were the
tillage methods adopted for this study. The experiment adopted the Split Plot Design in RCBD with four replications; the tillage
was as main plots while biofertilizers as sub-plots. Findings revealed that conventionally provided the highest plant height and
heavy fruit, but no-tillage obtained the highest root dry weight. BioGroe attained the earliest flowering days, highest fruit set, the
highest number of fruits per plant, longest fruit length, heavy fruit weight, and highest total fruit yield. In terms of economic
analysis, strip-tillage achieved a good financial attribute as a result of high net income (Php 35,895.00) and ROI (36.46%).
BioGroe® influenced profitability which generated positive responses on Net Income (Php44, 134.83) and Return on Investment
(41.76%). BioGroe and conventional tillage improved finger pepper productivity and profitability but a further study must be
conducted to generate verifiable findings.
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labor expenses as stated by Kladivko (2001). Modern agriculture adopts
Introduction the conventional way of soil cultivation to thorough crushing of massive

. . . . . soil clods, deeply expand the soil, incorporate crop stubbles, and
Pepper (Capsicum sp.) is considered an economically valuable spice crop
o . . o . . effortlessly remove the weeds. According to Prasad, Pathak, Patra, and
due to its integral part in many cuisines with its fruit botanically ] o N o N )
» . . Shivay (2014), application of fertilizers satisfies nutritional requirements
classified as a berry and part of the Solanaceae or Nightshade family
. . . . . of crops. Due to immobilization, soil nutrients are no longer readily
(Zhigilaet al., 2014). The crop is prolific due to its production of ) ] -
) . ) . . available for absorption, but released after decomposition. Furthermore,
many long, tapering fruits as adaptation to the tropical conditions. The
. . . . o with the current scarcity of petroleum-based products, synthetic
fruits are usually sold in bundles of five to six. The Philippines produces N ) ) ) )
. . fertilizers are available at constantly high costs. Despite the high fee of
around 15 MIT/ ha peppers (DA-RFO2, 2017). Major pepper producing
. . . . . . chemical fertilizers and the bad effect of long-term use of artificial
regions in the country are Cordillera Administrative Region (45%), N ) o B
. . . . fertilizer, farmers still count on the use of artificial fertilizer to
Northern Mindanao (17%) and llocos Region (13%). Soil conditions that
. . . . . . manipulate crop nutritional needs.
are expressed in terms of soil looseness, the soil layer density, friable soil o ) - )
. o . o The concept of minimizing the use of synthetic fertilizers is gradually
structure and moisture content are vital in crop production. Soil tillage
. . . o . becoming a reality due to the introduction of soil microorganisms that
provides a high quality soil situation critical for crop emergence, root ] ] )
o . . can serve the same function or perform even better. The depletion of soil
growth, and development. Soil tillage alters the soil's physical and
. . . . . . . nutrients by leaching into the waterways and causing pollution is one of
chemical properties by using either machinery or tools to provide optimal ) ) o o
o o . . the negative effects of chemical fertilizers which impelled the need for
tilth, increased germination and subsequent crop growth. Additionally, it
. . . . . . appropriate alternatives and led to the idea of using microbes, which can
contributes benefits such as promoting root growth by using growing soil
. . . o . be produced for use as biological fertilizers (or biofertilizers). They are
quality, introducing organic matter and fertilizer into the soil, minimizing
. . . . environmentally friendly since they are natural living organisms that, in
weeds and various pests through plowing, and enabling to proper drain
o developing countries, help to increase crop yield and production, and are
and distribution.
. . L o cheaper than chemical fertilizers (Olanrewajuet al., 2017).
Intensive soil cultivation, which is a common method among vegetable
. . . . . . The use of biofertilizers offers an ecological advantage in finding
farmers, is capable of breaking soil clods, incorporating crop residues,
L . . . o alternative ways to increase the yield of pepper fingers. Their utilization
eliminating weeds, and providing convenience in building up beds.
. . L . . . is gaining momentum due to increased emphasis on soil health safety,
Although tillage is good for the soil, intensive tillage can lead to soil
. . . . reduced air pollution and mitigated use of chemical inputs in agriculture.
structure destruction and may restrict crop production due to additional
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Biofertilizers are used as one of the key components of nutrient
management compared with artificial fertilizers, and are easily
sustainable and cost-effective (Akram, Cheena, Wagas Bilal, and Saeed,
2020). Finger pepper as the most cultivated spice in the Philippines, like
other vegetable crops, requires sustainable agricultural practices such as
proper tillage and application of biofertilizer. This study intended to
evaluate the effect of biofertilizers and tillage on methods to finger
pepper production. Moreover, the study provided opportunity to
investigate their potential as a long-term agricultural practice among

farmers.

Literature Review

The common practice of nutrient management is the use of chemical
fertilizers but intensive chemical-based farming has led to degradation in
the quality of the environment and soil systems that makes the practice
unsustainable and with this biofertilizer utilization became one of the
important components in integrated nutrient management. Biofertilizers
are not commonly used agricultural inputs but its nature provides an
ecological way of nourishing the crops needed for growth and
development. They are classified as microbial based-fertilizers that when
applied may increase the availability of plant nutrients by binding to
plant root systems. Aside being an environmentally friendly material, it is
said to be low-cost and can be supplemented by both organic and
inorganic fertilizers (Kumawat, 2017). Due to their potential in
increasing crop production and food health, the use of microbes as bio-
fertilizers distinguish to some degree as an alternative to chemical
fertilizers in agricultural areas. Some microorganisms like plant growth-
promoting bacteria, fungi, cyanobacteria, etc. have been known to have
been reported biofertilizer-like things to do in the agricultural sector.
Extensive research on bio-fertilizers has imprinted their capability of
supplying the crop with the necessary nutrients in adequate quantities
that lead to better crop yields (Mahantyet al., 2016).Improved plant
productivity and seed quality of sunflower was reported in the findings of
Akbariet al. (2011).

Effectiveness of biofertilizer at different concentration influenced
productivity of soybean in which at 50% bio-fertilizer application
improved soybean yield (Sudiartiet al., 2019). The combined application
of the biofertilizer mixture (Azotobacterchrocoocum, AMF, and Bacillus
circulans) with organic fertilizers enhanced maize growth, yield, and
nutrient uptake in the study of Gao, et al. (2020). Various strains of
microorganisms found to boost crop yields for their purpose. Soil
microbes have flexible enzyme systems that perform different nutrient
transformations in the soil that are very necessary for maintaining the
balance and health of the soil. The transformations of nitrogen and
phosphorus are important among the nutrient transformations, since they

are the key plant nutrients derived from the soil.

Plant Growth Promoting Bacteria encourage crop production either as a
bio-protective agent, or as a bio-stimulant. Few PGPB can contribute to
the fine root development and thus result in increased plant "root
absorption. PGPB generates hormones such as indole acetic acid (IAA),
gibberellins, and cytokinins in plants. Free-living PGPR as a bio-
fertilizer results in good plant growth, increased yields, P (phosphorus) or
K (potassium) solubilization, N (nitrogen) absorption, and some other
nutrients (Souza, 2015). Plant Growth Promoting Rhizobacteria Bacillus
M3 either applied solely or in combination with Bacillus OSU-142 can
improved raspberry production, growth and nutrition under organic
conditions as concluded by Orhanet al. (2006).The application of
biofertilizer such as Azotobacter either alone or combined with farmyard
manure resulted in high maize grain yield increased when integrated with
low nitrogen application compared to higher nitrogen application
according to Meena et al. (2012).Two major types of mycorrhiza,
ectomycorrhiza and endomycorrhiza, differ with host plant structure and
physiological relationship. Mycorrhizal fungi often induce plants to
reduce root biomass but, at the same time, increase the absorption
potential of nutrients by spreading well beyond the root surfaces and
proliferating in soil pores that root hairs are difficult to enter. Rhizobia
and mycorrhizalfungi, invade and colonize the legume roots
(Mohammadiet al., 2011).

Methodology

Data Collection
Data were obtained from the ten plants randomly selected via draw lots
in each plot in which growth and yield parameters gathered and
computed were the following:
1.  Plant height (cm). The initial and final height of the sample
plants were measured from the ground level to the tip of the
main stem by a tape measure. Initial height is measured at 14
DAT and final height at 45 DAT.
2. Number of days from transplanting to 1st flowering- This was
obtained achieved by counting the number of days from the
sample plants to the 1st flowering day.

3. Days to 50% flowering. Days to 50 percent flowering was
determined by recording the number of days following
transplanting (DAT) until 50% of plants in a plot had at least
one open flower.

4. Percent Fruit Set (%). Fifteern flowers were tagged at the
pedicel. The number of fruits was divided by the total number
of blossoms.

o A _ number of set flowers X100
% Fruit set=
total number of marked flowers

5. Number of branches. The number of branches was counted
and recorded 30 DAT

6.  Number of fruits per plant. The fruits harvested from the
sample plants were counted and weighed with a digital
weighing scale including damaged fruits also pierced by
insects or rotted at any point

7. Fruit length (cm). The maximum length of ten fruits harvested
per sample plant was measured using a ruler.
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8.  Fruit weight (g).Fruits in a sample plant was weighed
individually using a digital weighing scale.

9. Weight of harvested fruits (g/plant). All fruits including the
damaged fruits were harvested and weighed in a sample plant.

10. Total Fresh Weight (g/plant). The total fresh weight was
obtained at the last harvest and all collected parts of the plant
except the fruits were weighed.

11. Root dry weight (g). Root dry weight was measured by
weighing air dried roots with the use of a digital weighing
scale.

12. Shoot dry weight (g). Shoot dry weight was measured by
weighing the air dried stems, branches and leaves with the use
of digital weighing scale.

13. Root-Shoot ratio. Root-Shoot ratio was computed by dividing
the root dry mass by the dry mass of the shoot.

Root-Shoot Ratio=  root drv weight
Shoot dry weight

14. Total fruit yield per hectare (kg). All fruits harvested with or
without damage were weighed per plot to
determine the computed yield per hectare.

Yield (kg/ha) = Actual Yield (kg)
Area (m?) /10,000 m?

15. Cost and Return Analysis in Hectare Basis
In terms of economic analysis, the net income and Return on
Investment (ROI) was computed using the following formula:
Net Income (P) = Gross Profit- Total Cost of Production
ROI(%) = Net Income - Cost of Production
Cost of Production

Results
The effect of biofertilizer and tillage methods on the initial plant height is
presented in Table 1. Data show that there were significant differences
among treatments oftillage methods which imply that tillage influenced
plant growth in terms of height as conformed to the findings of
Abrouguiet al. (2014). Tillage method treatments were comparable with
one another regardless of the applied biofertilizers where conventional
tillage attained the highest initial plant height. Similar results the ones
reported by Khan et al. (2017) and Motevaet al. (2017)
As gleaned in Table 1, the mean initial height was obtained by
MykoPlusbiofertilizer but no significant difference among treatments.
Likewise, no significant differences observed on the interaction of tillage
methods and bio-fertilizers within each treatment on the plant height 14
days after transplanting.
Plant height at maturity was significantly affected by the tillage methods
as also observed in Table 1. Regardless of biofertilizers, data also
revealed conventional tillage had the highest plant height at 41.97 cm
while the two tillage methods were not comparable with one another.
This significant reaction confirmed the findings of Amanullah et. al
(2015). The effect of biofetilizers did not significantly affect plant height
at 35 days after transplanting as observed in Table 1. Likewise, no
significant difference was obtained from the interaction of tillage
treatments and bio-fertilizers within the treatments on plant height at

thirty days after transplanting.

Table 1: The average initial height (cm) of finger pepper at 14 DAT applied
With biofertilizers under different tillage method

Plant height (cm)
Initial (14 DAT) Final (35 DAT)

Main Treatment Mean*

Ty-No tillage 18.03b 30.16b
T>-Strip tillage 17.53b 3839
Ts-Conventional tillage 2196a 4197a
Sub-Treatment Mean

Bs-Farmmers Practice 1922 3044
B:- Biozim 1204 3036
Bs- BioGroe® 19.19 4037
Bs-MykoFlus 1934 40.19

*means having the same letter are not significantly different (LSD) at 5% level

Number of Days to 1st Flowering

Table 2 shows no significant differences on the number of days to first
flowering among treatments of tillage methods. The shortest number of
days to flowering was recorded in no tillage at 29 days, while the longest
was in 30 days regardless of biofertilizers. Regardless of tillage method,
there were significant differences on number of days to 1% flowerings
shown in Table 2. Farmers’ practice provided the longest number of
days to flowering at 32 days, while the shortest was observed in BioGroe
at 29 days. This implies that application of bio-fertilizer can reduce the
number of days taken to first flowering as confirmed in the findings of
Kumar et. al, (2006). There is no significant interaction of tillage
methods and bio-fertilizers within the treatments were significantly

different on the number of days to first flowering.

Table 2: The average number of days from transplanting to 1stflowering as affected
by different tillage methods

Treatment Number of days to 1*' flowering
Main Treatment Mean

T,-Notillage 20.8

T,-Strip tillage 30.7
T;-Conventional tillage 30.41
Sub-Treatment Mean*

B,-Farmers Practice 32.33a

B.-Biozim 30.23b

B.- BioGroe® 28.48c
B,=MykoPlus 20.34be

*means having the same letter are not significantly different (LSD) at 5% level
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Table 3: The average number of days from transplanting to 50% flowering applied
with biofertiilizers under different tillage methods

Treatment Number of days to50% flowering
Main Treatment Mean
Ty-Notillage 33.03
T,-Strip tillage 33.57
T;-Conventional tillage 33.81
Sub-Treatment Mean*
B,-Farmers Practice 36.15a
B,-Biozim 33.90b
B;-BioGroe¥ 31.42¢
B.,=MykoPlus 32.41c

*means having the same letter are not significantly different (LSD) at 5% level

Percentage Fruit Set

The effect of tillage on fruit set was not significant among the treatments
(Table 4). The effect of biofertilizers on the fruit set was significantly
different among the treatments as also shown in Table 10. Regardless of
tillage adopted, BioGroe and Mykoplus had the highest number of days
with 70% and 71%, respectively. There was no significant difference
observed on the interaction effect of biofertilizers and tillage within the
treatments on the fruit set.

Table 4: The fruit set (%) of flowers of finger pepper applied with biofertilizers
under different tillage methods

Table 5: The average number of branches as affected by biofertilizer application
under different tillage methods

Number of branches

Main Treatment Mean
T,-Notillage 7.19

T,-Strip tillage 7.13

T;-Conventional tillage 761

Sub-Treatment Mean*
B,-Farmers Practice 6.94b
B,- Biozim 7.08b
Bs- BioGroe® 7.70a
B,=MykoPlus 7.78a

*means having the same letter are not significantly different (LSD) at 5% level

Number of Fruits per Plant

Table 6 presents the number of fruits of finger pepper on the effect of
different tillage method practices. Statistics show that there were no
significant differences observed among treatments. The effect of
biofertilizers on the number of fruits was significantly different as shown
in Table 6 where BioGroe and MykoPlus produced more fruits. No
significant difference was obtained from the interaction of tillage method

and bio-fertilizers within the treatments on number of fruits.

Table 6: The number of fruits per plant of finger pepper applied with biofertilizers
under different tillage method

Treatment Fruit set (%)
Main Treatment Mean
T,-Notillage 69.02
T,-Strip tillage 69.37
T3-Conventional tillage 67.71
Sub-Treatment Mean*
B,-Farmers Practice 66.00b
B,-Biozim 66.50b
B;-BioGroe® 70.42a
B,=MykoPlus 71.75a

*means having the same letter are not significantly different (LSD) at 5% level

Number of Branches

Table 5 presents the number of branches on the effect of different
methods of tillage. Statistics show that there were no significant
differences observed among treatments. The effect of bio-fertilizers on
the number of branches was significant as shown in Table 5 where
BioGroe and Mykoplus attained the most number of branches. Likewise,
no significant difference was noted from the interaction of tillage method

and biofertilizers within the treatments on number of branches.

Treatment Number of fruits per plant
Main Treatment Mean
T,-Notillage 27.10

T,-Strip tillage 29.13
T3-Conventional tillage 29.36
Sub-Treatment Mean**
B;-Farmers Practice 27.61b

B;- Biozim 27.32b
Bs:-BioGroe® 29.58a
Bs=MykoPlus 29.61a

*means having the same letter are not significantly different (LSD) at 5% level

Fruit Length

The effect of tillage method on the fruit length was not significantly
different among the treatments. There were significant differences
observed on the effect of biofertilizers on fruit weight as revealed in
Table 7. Statistical analysis showed that BioGroe and MykoPlus provided
the same longest fruit length at 9.35 cm and 9.19 cm, respectively, while
Farmers Practice and BioZim were the lowest at 8.10 cm and 8.74 cm,
respectively. Analyses of data show that there were no significant
differences within the treatments on the interaction effect of different

tillage method and biofertilizer of finger pepper on fruit length.
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Table 7: The fruit length (cm) offinger pepper applied with biofertilizers under
different tillage method

Treatment Fruit length (cm)
Main Treatment Mean
T;-No tillage 8.89
T,-Strip tillage 8.89
T;-Conventional tillage 8.75
Sub-Treatment Mean**
B;-Farmers Practice 8.10c
B,-Biozim 8.74b
Bs:-BioGroe® 9.35a
Bs=MykoPlus 9.19a

*means having the same letter are not significantly different (LSD) at 5% level

Fruit Weight

The effect of tillage on the number of fruits was significantly different
among treatments wherein conventional tillage produced the highest fruit
weigh at 24.86 g. Likewise, the effect of biofertilzer was highly
significant different among treatments was revealed on the fruit weight,
which confirmed the findings of Kamilet al. (2015) and Orhanet. al.
(2006) implying that biofertilizer application boost fruit production.
BioGroe recorded the highest at 23.01 g, while the lowest was in B
(Farmers practice) and B2 (Biozim) at 19.47 g and 20.95 g, respectively.
The interaction effect of tillage and biofertilizer on the fruit weight was
not significant as shown in Table 8.

Table 8: The fruit weight of finger pepper applied with bio-fertilizers under different
tillage method

Treatment Fruit weight (g)
Main Treatment Mean*
T;-Notillage 18.09¢
T,-Strip tillage 21.32b
T3-Conventional tillage 24.86a
Sub-Treatment Mean**

B, -Farmers Practice 19.47¢

B;- Biozim 20.95bc

B1-BioGroe® 23.01a
B,=MykoPlus 22.27ab

*means having the same letter are not significantly different (LSD) at 5% level

Weight of Harvested Fruits per Plant

The effect of tillage on the weight of harvested fruits per plant was not
significant among the treatments (Table 9). The effect of biofertilizer on
the weight of harvested fruits was significantly different among the
treatments as shown in Table 9. Regardless of tillage method adopted,
Biogroe andMykoPlus had the highestweight of harvested fruits at 0.57
and 0.53, respectively. There is no significant difference observed on the
interaction effect of fertilizers and varieties within the treatments on the

non-productive tillers of rice as shown in Table 9.

Table 9: The weight (kg plant™?) of harvested fruits of finger pepper applied with
bio-fertilizers under different tillage method

Weight Harvested fruits
(kg plant™)

Main Treatment Mean
T;-Notillage 0.51
T,-Strip tillage 0.49
T;-Conventional tillage 0.51
Sub-Treatment Mean**
B1-Farmers Practice 0.39¢
B,- Biozim 0.53b
B3-BioGroe® 0.57a
B,=MykoPlus 0.53b

*means having the same letter are not significantly different (LSD) at 5% level

Total Fresh Weight

Table 10 presents the total fresh weight on the effect of biofertilizers on
finger pepper using different tillage methods. The effect of
biofertilizerson the total fresh weight was not significant as shown in
Table 10. Likewise, no significant difference was noted from the
interaction of fertilizers and varieties within the treatments on total fresh
weight.

Table 10: The average total fresh weight (g) applied with biofertilizer under different
tillage methods

Fresh weight (g/plant)
Main Treatment Mean
T,-Notillage 121.90
T,-Strip tillage 131.78
T;-Conventional tillage 122.14
Sub-Treatment Mean
B, -Farmers Practice 116.15
B2- Biozim 135.15
B;-BioGroe® 121.37
B,=MykoPlus 127.64

*means having the same letter are not significantly different (LSD) at 5% level

Root Dry Weight

The effect of tillage method was significantly different among treatments
on root dry weight as indicated in Table 11 as confirmed in the study of
Guan etal (2015).Results revealed that highest root dry weight was
attained at no tillage method and the least at strip tillage. The effect of no
tillage to root dry weight was conformed to the findings of Huanget al.
(2012). Bio-fertilizer application effect was statistically different among
the treatments which imply that application of biofertilizer influence root
dry mass. Further analysis revealed farmer practice as significantly
different with other biofertilizers treatments and yielded the least root dry
weight. Biofertilizers resulted to increased root growth as conformed to
the findings of Javaidet al. (2010).
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There were no significant differences observed from different tillage
methods and their interaction within the treatments on dry matter
distribution to roots.

Tablell: The root dry mass (g) of finger pepper applied with biofertilizers under
different tillage methods

Treatment Root dry weight (g)
Main Treatment Mean*
T,-Notillage 19.62a
T,-Striptillage 16.64b
T;-Conventional tillage 17.32b
Sub-Treatment Mean**
B,-Farmers Practice 15.78b
B,- Biozim 19.03a
Bs- BioGroe® 18.46a
B,=MykoPlus 18.17a

*means having the same letter are not significantly different (LSD) at 5% level

Shoot Dry Weight

Table 12 presents the total fresh weight on the effect of
differentbiofertilizers cultivated using different tillage methods. The
effect of biofertilizerson the total fresh weight was not significant as
shown in Table 12. Likewise, no significant difference was obtained from
the interaction of fertilizers and varieties within the treatments on total

fresh weight.

Table 12: The shoot dry weight (g) of finger pepper applied with biofertilizers under
different tillage methods

Shoot Dry Weight (g)

Main Treatment Mean
T;-Notillage 31.11
T,-Strip tillage 32.75
Ts-Conventional tillage 29.69

Sub-Treatment

B;-Farmers Practice 30.067
B,-Biozim 32.74
B3-BioGroe® 30.541
B,=MykoPlus 31.225

*means having the same letter are not significantly different (LSD) at 5% level

Root-Shoot Ratio

The effect of tillage method was significantly different among treatments
on root root-shoot ratio on tillage method as indicated in Table
13.Results revealed that highest root-shoot ratio weight was attained at
no tillage method and the least at strip tillage. No significant reaction
was noted among biofertilizers treatments on the root shoot ratio.
Likewise, there is no significant interaction among treatments of

biofertilizers and tillage treatments.

Table 13: The root-shoot ratio of finger pepper applied with biofertilizers
under different tillage methods

Root-shoot ratio
Main Treatment Mean
T;-No tillage 0.644a
T,-Striptillage 0.519b
T;-Conventional tillage 0.596a
Sub-Treatment Mean
B,-Farmers Practice 0.54
B;- Biozim 0.59
Bs- BioGroe® 0.62
B,=MykoPlus 0.60

*means having the same letter are not significantly different (LSD) at 5% level

Total Fruit Yield per Hectare

The effect of tillage on the total fruit yield per hectare obtainedno
significantly different among the treatments as revealed in Table 14.
Statistics show significant differences among the biofertilizer treatments
on the total fruit yield wherein Biogroe contributed highestfruit yield as
presented in Table 14. No significant effect was observed on interaction

of tillage and biofertilizer on the total fruit yield within the treatments.

Table 14: The total fruit yield (kg ha™) of finger pepper applied with biofertilizers
under different tillage method

Treatment Total fruit yield (kg ha)
Main Treatment Mean
T;-Notillage 2794.56
T,-Strip tillage 2935.392
T3-Conventional tillage 3198.736
Sub-Treatment Mean*

B1- Farmers Practice 1393.65¢

B;- Biozim 3278.04b

B:- BioGroe® 3773.89a
B,=MykoPlus 3285.40b

*means having the same letter are not significantly different (LSD) at 5% level

Economic Analysis

There is a significant interaction in terms of the cost of production
among treatments of tillage and biofertilizer (Table 15). Cost of
production across tillage was significantly different in which
conventional tillage has the highest cost of production; there was no
significant difference on conventional tillage applied with biofertilizer as
shown in Table 15 which implies that data on cost of production of
biofertilizers using conventional tillage were not comparable. In terms of
strip tillage and no tillage, the cost of production applied with farmers
practice and strip tillage were not comparable likewise with Biozim and

Mykoplus.
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This implies that BioZim and Mykoplus cost of production were higher

compared to Biogroe and farmers practice.

Table 15: Comparison of tillage in each bio-fertilizer treatment level

Cost of Production

Biofertilizers
Tillage Method Farmers
. Biozim BioGroe® Mykoplus
Practice
No 200154.82b 125114.83a 92067.55b 100511.3%a
Strip 210154.82b 110567.55a 98567.55b 97893.50a
Conventional 319025.055a 100250.00a 135934a 101124.8%9a

Means with the same letter are not significantly different at 5% level

Table 16 shows the return on investment on finger pepper production as
affected by tillage method and biofertilizer application. It indicates
significant differences among treatments where the highest ROl was
obtained by strip tillage while the application of Biogroe acquires the

highest ROI in terms of biofertilizer application.

Table 16: The Return on Investment of finger pepper as affected by biofertilizers
under different tillage method

Tillage Biofertilizer
. . Farmers . )
No Strip Conventional Biozim | BioGroe® | Mykoplus
Practice
%
37.96b 50.51a 46.79a 29.57c 50.37ab 55.07a 45.32b
ROI

*Means with the same letter are not significantly different at 5% level

Cost and Return Analysis

Providing the same cultural management on all treatments, it was found
out that the conventional tillage gave the highest net income of Php
157,963.01but low ROI due to high labor cost. The least income was
obtained by zero tillage due to low yield that consequently led to low
gross income. The highest ROI was obtained by strip tillage at 36.46%
which, according to Naresh et al. (2015), tends to be cost effective.
Adopting the same cultural management on all treatments, it was found
out that the BioGroe obtained the highest net income of Php 44,134.83.
Due to high cost fetilizers that contributed to high cost of production,
farmers practice’ obtained the lowest net income. Lowest gross income
was obtained by BioZim.Biogroe obtainedthe highest ROI at 41.67%
(Table 17)

Table 17: Cost and Return Analysis of the tillage methods and biofertilizers

Production Gross Net Tncome ROI
Cost Income (%)
Tillage methods
No tillage 76.431.64 125.754.96 29.651.83 38.80
Strip tillage 78.775.39 134.754.96 35.895.78 45.57
Conventional 80.251.71 157.963.01 27.289.83 34.01
Biofertilizers
Farmers Practice 126.723.18 134.754.96 8.031.77 6.34
Biozim 105.086.938 125.342.65 20,255.72 19.28
BioGroe® 105.683.1883  149.818.01 44.134.83 41.76
Mykoplus 120,903.18 144.463.01 23.559.83 19.49
Conclusion

The study was conducted to determine the performance of finger pepper
applied with different biofertilizers under different cultivation methods.
The field experiment was conducted at BASCPalayamanan are , Brgy.
Pinaod, San, lldefonso, Bulacan from May 2020 to October 2020.
Treatments were arranged following the procedure of Split-Plot Design in
RCBD using four replications. Tillage methods were the main plot factor
(zero/ no tillage, strip tillage, conventional tillage) and biofertilizers
(Farmers Practice, Biozim, BioGroe and MykoPlus) as sub plot factor.
The following were concluded:

- Tillage method influenced the growth of finger pepper where
conventional tillage directly affects plant growth of finger
pepper.

- Bioferlizer application enhanced yield of finger pepper which
conformed to the findings of this study in which BioGroe had
resulted to early days of flowering, high fruit productivity.
Biofertilizer has no effect to growth based from the result of
the study.

- This study concludes no significant interaction between
tillage and biofertilizer.

- Strip tillage was found to be cost effective among the two
other tillage method. BioGroe showed a promising economic

influence on finger pepper production.

Recommendations

The following recommendations were generated:

- Adoption of no tillage should be considered since it
influenced root growth but still requires further study to find
more conclusive findings in terms of growth and yileld.

- BioGroe is suggested to use since it resulted to good finger
pepper productivity. Further study on biofertilizer should be
conducted to other vegetable crops.

- Further study is recommended to evaluate more the
interaction between tillage and biofertilizer.

- Strip tillage is recommended in terms of cost efficiency while

BioGroe is suggested to use as a cost-efficient fertilizer.

62



Sheryll et al. / IJESIR-NOVUS, 02(04), 01000411JESIR

10.

11.

12.

13.

14.

References

Abbas, H., Mahmood, A. and Ali, Q. 2016. Zero tillage: A
potential technology to improve cotton yield. Genetika. 48.
761-776. 10.2298/GENSR1602761A.

Abrougui K., Chehaibi S. ,Boukhalfa H.H. , Chenini I., Douh
B. and Nemri, M. 2012. Soil bulk density and potato tuber
yield as influenced by tillage systems and working depth.
Greener Journal of Agricultural Sciences ISSN: 2276-7770
ICV 2012: 6.15, 4 (2), 046-051

Akinbile, C.O, and Yusoff, M.S. 2011. Effect of tillage
methods and fertilizer applications on Amaranthuscurentus in
Nigeria. International Journal of Agricultural Research, 6:280-
289

Akram, M.S., Cheema, M.A., Wagas M., Bilal, M., Saeed M.
2020. Role of bio-fertilizers in sustainable agriculture.
Preprints 2020, 2020030262.
doi.1020944/preprints202003.0262.v1

Alam, K. Islam, M., Salahin M., and Hasanyzzman, M. 2014.
The effect of tillage practices on soil properties and crop
productivity in wheat-mungbean-rice cropping system under
subtropical climatic conditions. HindawiThe Scientific World
Journal Volume 2014. http://doi.org/10.1155/2014/437283
Amanullah, K.S. 2015. Phenology, growth and biomass yield
response of maize (Zea mays L.) to Integrated Use of Animal
Manures and Phosphorus Application With and Without
Phosphate Solubilizing Bacteria. J MicrobBiochemTechnol 7:
439-444. doi:10.4172/1948- 5948.1000251

Backer R., Rokem J.S., llangumaran, G., Lamont
J.,Praslickova D., Ricci e., Subramanian, S., Smith, D. 2018.
Plant growth-promoting rhizobacteria: Context, mechanisms of
action, and roadmap to commercialization of biostimulants for
sustainable agriculture. Front. Plant
Science.https://doi.org/10.3389/fpls.2018.01473

Baum I.C., Tohamy, W.E., and Gruda, N. 2015. Increasing the
productivity and product quality of vegetable crops using
arbuscularmycorrizal fungi: a review.Scientia
horticulture.VVolume 187.May 13, 2015. pp 131-141.
https://doi.org/10.1016/j.scienta.2015.03.002

Bucking, H. Liepold E., Ambilwade P. 2012. The role of
mycorrhizal symbiosis in nutrient uptake of plants and the
regulatory mechanisms underlying these transport processes.
Doi:10.5772/52570.https://www.intechopen.com/books/plant-
science/the-role-of-the-mycorrhizal-symbiosis-in-nutrient-
uptake-of-plants-and-the-regulatory-mechanisms-und

DA RFO2. February 2017. Pepper production guide. RetrieveD
March 15, 2020 from
file:///C:/Users/PC/Downloads/Peppers%20(1).pdf

Dogan, K., Celik I. and Coskan K. 2011.The effect of different
soil tillage methods on the rhizobial nodulation, biomass, and
nitrogen content of second crop soybean.AfricanJournal of
Microbiology Research Volume 5 (20).3186-3194, 1ISN1996-
0808 2011 Academic Journals.

Ferencsik, S. and Ratonyi, T. 2014.Evaluation of striptillage
and conventional tillage in maize
production.ActaAgrariaDebreceniensis.37-40.
10.34101/actaagrar/59/1999.

Gruver, J. and Wander, M. 2020. Uses of tillage in organic
farming system: the basics. eOrganic. Retrieved February 18,
2020 from https://eorganic.org/node/2428

Islam, A., Zaman, R., and Ali, O. 2020.Performance of lentil
on strip tillage under different seed rate.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Ji, S., Kim, J., Lee, C., Ju, S, Seo, S., Chun, S., Oh, J., Choi,
E., and Park, G. 2019. Enhancement of vitality and activity of
plant growth-promoting bacteria (PGPB) by atmospheric
pressure non-thermal plasma. Sci Rep 9, 104.
https://doi.org/10.1038/s41598-018-38026-z

Janusauskaite, D., Kadziene G., and Auskalniene, O. 2013.The
effect of tillage system on soil microbiota in relation to soil
structure.Pol. J. Environmental Studies Vol. 22, No. 5 (2013),
1387-1391

Javaid D.A. 2010. Effect of bio-fertilizer combined with
different soil amendments on potted rice plants. Chilean
Journal Agricultural Research.,71,157-163. 10.4067/s0718-
58392011000100019

Huang G, Chai Q, Feng F, and Yu, A. 2012. Effects of
Different Tillage Systems on Soil Properties, Root Growth,
Grain Yield, and Water Use Efficiency.Journal of Integrative
Agriculture 2012, 11(8): 1286-1296

Kala, C. 2012. Role of biofertilizer in agriculture. Biotech
articles.Retrieved April 28 from
https://www.biotecharticles.com/Agriculture-Article/ The-Role-
of-Bio-fertilizers-in-Agriculture-1883.html

Kelley, W.T. and Boyhan G. 2009.Commercial pepper
production handbook University of Georgia.Retrieved March
15, 2020 from
https://hortintl.cals.ncsu.edu/articles/commercial -pepper-
production-handbook

Khan S., Shah A., Nawaz, M. and Khan, M. 2017. Impact of
different tillage practices onsoil physical properties, nitrate
leaching, and yield attributes of maize (Zea mays L.) Journal of
soil science and plant nutrition. ISSN 0718-9516

Kladivko, J.K. 2001.Tillage systems and soil ecology. Elsevier
Science Soil and Tillage Research 93:61-76

Kumar, M., Singh, S., Sharma, S., Dahiya, D.S. and Beniwal,
L.S. 2006.Effect of biofertilizers on growth and flowering of
marigold cv. PusaNarangi.Haryana Journal of Horticulture
Science. 36. 71-72.

Kumawat, Narendra. 2017. Role of biofertilizers in agriculture.
Popular kheti. 5. 63-66.

Massah, Jafar&Azadegan, Behzad.(2016). Effect of chemical
fertilizers on soil compaction and degradation.Ama,
Agricultural Mechanization in Asia, Africa & Latin America.
47. 44-50.

Mahanty, T., Bhattacharjee, S., Goswami, M., Bhattacharjee,
P., Das, B., Ghosh, A.andTribedi, P.. (2016). Bio-fertilizers: a
potential approach for sustainable agriculture development.
Environmental Science and Pollution Research. 24.
10.1007/s11356-016-8104-0.

Mahdi, A. 2012. Strip tillage concept and management.
Integrated Crop Management lowa State University Extension
and Outreach.Retrieved  February 18, 2020 from
https://crops.extension.iastate.edu/cropnews/2012/02/strip-
tillage-concept-and-management

Mathew, R.P.,Feng Y., Githinji, L.,Ankumah,
R. and Balkcom, K.S. 2012. Impact of no-tillage and
conventional  tillage  systems on  soil  microbial

communitiesApplied and Environmental Soil Science Volume
2012 (2012), Article ID 548620, 10 pages. Retrieved from
http://dx.doi.org/10.1155/2012/54862

Meena, M.D., Meena R.B., Tiwari, D.D. and Chaudhari, S.K.
2012.Effect of bio-fertilizer and nutrient levels on yield and

63


https://doi.org/10.1016/j.scienta.2015.03.002
https://www.biotecharticles.com/Agriculture-Article/The-Role-of-Bio-fertilizers-in-Agriculture-1883.html
https://www.biotecharticles.com/Agriculture-Article/The-Role-of-Bio-fertilizers-in-Agriculture-1883.html
https://hortintl.cals.ncsu.edu/articles/commercial-pepper-production-handbook
https://hortintl.cals.ncsu.edu/articles/commercial-pepper-production-handbook

Sheryll et al. / International Journal of Science and Innovative Research-Novus, 02(04), 01000411JESIR

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

nutrient uptake by Maize (Zea mays L.).Annals of Agri Bio

Research. 18. 176-181. 43. Samuel, T.M. and Ajav E. A. 2010.Optimum tillage system for
pepper production in an alfisol of South-Western
Mitchell, J., Jackson, L., and Miyao, G. 2004. Minimum tillage Nigeria.African journal of Agricultural Research Vol. 5
vegetable crop production in california. Univ. Cal. Div. (19).2647-2652.
Agriculture Natural Resources Publication
44. Singh, J. 2013. Plant growth promoting
Mohammadi, Khosro&Khalesro, Shiva &Sohrabi, rhizobacteria.Resonance. 18. 10.1007/s12045-013-0038-y.
Yousef&Heidari, Gholamreza. (2011). A review: beneficial
effects of the mycorrhizal fungi for plant growth. J. Appl. 45. Statistical Tool for Agricultural Research.IRRI. Quantitative
Environ. Biol. Sci. 1. 310-319. Genetics and Biometrics Center (bbi.irri.org)
Molla, AH., ManjurulHaque, M., AmdadulHaque, M. et 46. Souza, R. D., Ambrosini, A., &Passaglia, L. M. (2015).Plant
al. Trichoderma-enriched biofertilizer enhances production and growth-promoting bacteria as inoculants in agricultural
nutritional quality of tomato (Lycopersiconesculentum mill.) soils. Genetics and molecular biology, 38(4), 401-419.
and minimizes NPK fertilizer use. Agric Res1, 265-272 https://doi.org/10.1590/S1415-475738420150053
(2012) https://doi.org/10.1007/s40003-012-0025-7
47. Sudiarti, D., Hasbiyati, H.R., and Hikamah, S. (2019). The
Moteva, M., Kostadinov, G., Spalevic, V., Georgieva, V., effectiveness of biofertilizer on edamame productivity. 10P
Tanaskovik, V. and Koleva, N 2017. Sweet Corn - Conference Series: Earth and Environmental Science. 243.
Conventional Tillage vs. No-Tillage In Humid Conditions. 63. 012099. 10.1088/1755-1315/243/1/012099.
10.17707/AgricultForest.63.1.02.
48. Syafruddin, S. 2017. Growth and vyield of chili pepper
Munkholm, L., Moncada M., and Obour, P. 2019. Soil tilth (Capsicum annuum L.) on the growing media of entisol using
and management.Oxford  Research  Encyclopedia  of various endomycorrhizae. International Journal Research, 12:
Environmental Science (pp.1-30).Oxford Research 36-40.doi: 10.3932/ijar.2017.36.40. Retrieved April 1, 2020
https://doi.org/10.1093/9780199389414.013.241 from http://sciaalert.net/abstract/?doi=ijar.2017.36.40
Naresh, R.k., Malik, S., Singh, E. M., Singh, S. & Kumar, L. 49. Ugur B. and SureyyaA. 2006. application of the antagonistic
2016. Effect of conservation tillage practices in sustainable fungus Trichodermaharzianum (TrichoFlow WP™) to root
vegetable production systems of western uttarpradesh. Annals zone increases yield of bell peppers grown in soil, biological
of horticulture.9. 34. 10.5958/0976-4623.2016.00009.8. agriculture & horticulture, 24:2, 149-
163, doi: 10.1080/01448765.2006.9755016
Olanrewaju, 0O.S., Glick B.R., Olubukola 0O.B. 2017.
Mechanisms of action of plant growth promoting bacteria. 50. Waghunde, Rajesh &Shelake, Rahul &Sabalpara, Ambalal.
World J MicrobiolBiotechnol. 2017; 33(11): (2016). Trichoderma: A significant fungus for agriculture and
197.doi: 10.1007/s11274-017-2364-9 environment. African journal of agricultural research. 11.
1952-196. 10.5897/AJAR2015.10584.
Orhan E., Esitken A., Ercisli S., Turan, M., and Fikrettin S.
2006.Effects of plant growth promoting rhizobacteria (pgpr) on 51. Wang F.Y., Tong RJ,, Shi Z.Y. Xu X.F., and He, X.H. 2011,
yield, growth, and nutrient contents in organically growing Inocultaions with arbuscularmycorrhizal fungi increased
raspberry.ScientiaHorticulturae 111(2006) 38-43. vegetable yields and decrease phoximcomcentrations in carrots
doi:101016/j.scientia.2006.09.002 and green onion and their soils. Plos One 6(2):e196949.
https//doi.org/10.1371/journal.pone.0016949
Pflugfelder, A., Witte, 1., Billen, N., Gruber, S., Hermann, W.,
Morhard, J., and Claupein, W. (2014).Feasibility of strip- 52. Zhigila, D.A., Alanamu, A., Rahaman, A., Kolawole, O.S.,
tillage for field grown vegetables.Journal firkulturpflanzen - Oladele, F.A. 2014. Fruit taxonomic features in five varieties
Journal of Cultivated Plants. 11/2014. 365-377. of Capsicuumannuum L.Hindawi Journal of Botany Volume
10.5073/JfK.2014.11.01. 2014.Article ID 540868. Retrieved April 1, 2020 from
http://doi.org/10.1155/2014/540868
Polat,R. , Saglam, R. , Aydemir, S. and Cikman, A. 2006.
Effects of different tillage methods on soil physical properties
under second crop sesame in the harran plain, southeast
turkey. Asian Journal of Plant Sciences, 5: 613-618.
Prasad, Rajendra&Pathak, DrSurendra&Patra, Ashok &Shivay,
Yashbir. 2014. chapter: nitrogen management, Publisher:
Indian Society of Agronomy, IARI, New Delhi. Textbook of
Plant Nutrient Management.407
Rodrigues, K. and Rodrigues Bernard.  2014.
ArbuscularMycorrhiza(AM) fungi and plant health.Fungi in
Biotechnology, Ed. by: M. Gosavi. SIES College, Sion,
Mumbai.2014; 8-24.
Saeed K.S., Ahmed, S.A. Hassan, ILA. and Ahmed, P.H.
2015.Effect of bio-fertilizer and chemical fertilizer on growth
and yield in cucumber (cucumissativus) in green house
condition. Pakistan Journal of Biological Sciences, 18: 129-
134.
Please cite this article as: Sheryll et al., 2021 .International Journal of Science and Innovative Research, IJESIR-NOVUS, 02(04), 2021 64

01000411JESIR


https://doi.org/10.1093/9780199389414.013.241
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5686270/
http://doi.org/10.1155/2014/540868

