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Abstract

Aim: The study aimed to evaluate the effect of various growth promotant applied as foliar spray on garlic cultivation.
Methodology: Five foliar fertilizers (Vermitea, Fermented Fruit Juice, Manure Tea, AMO, and Gibberellic acid) and
pure water as control each applied at a rate of three liters per hectare, along with basal application of vermicompost
at 10 bags per hectare were subjected to a Randomized Complete Block Design (RCBD) with three replications. The
study was conducted at the Provincial Plant Nursery — Annex of the Provincial Agriculture Office located at Brgy.
Alibagu, City of Ilagan, Isabela from September to December, 2022 to determine the effects of growth enhancers as
foliar spray on garlic. Using five sources of foliar fertilizers, the study was laid out in RCBD replicated three times.
Results: Based on the findings of the study, the utilization of growth promotant particularly AMO or Vermitea, into
the cultivation practices enhances the weight of garlic bulbs, consequently increasing the overall bulb yield.
Conclusion: The application of growth promotants through foliar spray had a significant effect on the fresh and dry
weights as well as the bulb yield of garlic. Particularly, among the foliar fertilizers tested, AMO and Vermitea resulted
in the highest bulb weight, leading to increased profits. These discoveries underscore the potential advantages of
foliar fertilizers in augmenting both garlic bulb weight and overall yield, showing its potential applicability in garlic
cultivation.
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INTRODUCTION

The Philippines is still among the countries rich in natural resources and its fertile land produces varieties of
agricultural crops and spices. One of these often used spices across the country is garlic, or "bawang" as it is
commonly referred to in the Philippines. All varieties grown in the Philippines are native ones such as Batangas White,
Ilocos White, and Batanes White. Despite being smaller in size, native garlic is more expensive and has a stronger
flavor and aroma. It is one of the most important food products in the world and an ancient and widespread
medicinal herb. It is rich in minerals and vitamins, which are both essential nutrients for human health. (Gambeli, et
al., 2021)

Increasing garlic yield and enhancing bulb quality are crucial for profitable production. In the current global
context, there is a strong emphasis on adopting eco-friendly agricultural practices for sustainable farming (Fawzy et
al., 2012). There has been significant focus on reducing pollution sources in modern agriculture and one effective
approach to minimize soil pollution is the use of organic fertilizers and foliar fertilizers, which are organic-based.

These nutrient sources are widely used for their safety and effectiveness in ensuring rapid and efficient
nutrient uptake, improving yield and quality, mitigating stress, and complementing soil fertilization for optimal plant
health and productivity. The challenge for resource management is to consider the welfare of the ecosystem. This
approach helps to ensure the concern for environmental awareness aligning with SDG 12 aiming for sustainable
management and efficient use of natural resources to promote better production, improved nutrition, a healthier
environment, and a better quality of life.

With this scenario, it is essential to explore ecologically sustainable alternatives that enhance both the
quantity and quality of garlic. Although most growers use the recommended fertilizer doses to boost output, they
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might not realize that one or more micronutrients could be limiting their yields which are supplemented by the foliar
fertilizer. Considering these points, an experiment was conducted to evaluate the effectiveness of foliar fertilizers as
growth promotants for garlic.

The study's scope is limited to the growth and yield of garlic that has been amended with a growth
promoter. For a single cropping season (off-season planting), the following parameters were gathered: plant height,
number of leaves, number of cloves, and bulb weight.

Objectives
The study aimed to evaluate the effect of various growth promotants applied as foliar sprays on garlic
cultivation. Its Specific objectives

1. determine the effect of growth promotant on the growth and yield of garlic;
2. determine which among the growth promotant increases the yield of garlic; and
3. assess which among the growth promotant is the most economical in terms of the return on investment.

MATERIALS AND METHODS

Description of the Experimental Area

The experimental area used is previously planted with vegetables and more or less levelled and provided
with good drainage and source of artificial irrigation. It was located besides the nursery area of the Provincial
Agriculture Building and used as demonstration area for high vegetable crops production.

Soil Analysis
Soil samples from the experimental area were collected and air-dried for three days. These were brought at
the Soils Laboratory of the Department of Agriculture, Soils Laboratory, Tuguegarao City, Cagayan for analysis.

Land Preparation
The area was plowed two times using a hand tractor with two (2) weeks intervals. Harrowing was done
manually to secure good aeration of the soil and to eliminate weeds prior to planting.

Source of Planting Materials

The cloves of garlic were obtained from the Provincial Agriculture’s Office, Ilagan City. Uniform sizes of
garlic cloves were prepared for planting. Fully-matured and well-developed bulbs from the native variety were used
in the study. These were from diseases and mechanical damage to ensure healthy plants. The garlic bulbs were
soaked into water with fungicide for two (2) hours to get rid from soil-borne diseases. These were air dried before
planting. The planting material was prepared by separating the cloves from one another. The cloves from the outer
parts of the bulb were chosen as these are best used for planting material.

Laying-out of the Experimental Area and Design

An area of 101.50 square meters were divided into three (3) equal blocks and each block were further
subdivided into 6 plots wherein each plot had a dimension of 1 meter by 3.5 meters. Alley ways of 1 meter between
blocks and 0.5 meter between plots were provided.

Fertilizer Application

Basal application of organic fertilizer (vermicompost) was done to improve the physical conditions of the soil
before planting. The fertilizer rate was adjusted based on the recommended application rate. The application of
growth promotants as foliar spray at the rate of three liters per hectare was done at 30 and 60 days after planting
(DAP).

Planting and Replanting

Two cloves of garlic were planted in every hill at a spacing of 20 cm between row and 20 centimeters
between hills. Planting was done in the afternoon immediately followed by irrigation for proper establishment. All
other recommended package of practices was followed to raise a healthy crop. Missing hills were replanted 10 days
after planting to maintain the desired plant population.
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Application of Mulching Materials
Rice straw was applied evenly in all plots two weeks after planting to maintain the moisture and to prevent
the emergence of weeds in the area.

Treatments
The different growth promotants as treatments are as follows:

T1 — Vermitea (3 Liters per hectare)

T2 — Fermented Fruit Juice (FFJ) (3 Liters per hectare)
T3 — Manure Tea (3 Liters per hectare)

T4 — AMO (3 Liters per hectare)

T5 — Gibberellic Acid (GA3)

T6 — Control (Pure Water)

The dilution of the different foliar fertilizers as growth promotant was based on the recommended rate of
application applied as foliar spray.

Care and Management of the Plants

a. Weeding. The experimental plots were kept weed free. Hand weeding was done as soon as weeds
emerged in the area. The crop was sprayed with fungicide to keep the crop free from pest during the growth period.

b. Control of Insect Pests. Spraying of pesticide was done to control and minimize insect infestation in the
area as the need arises.

c. Irrigation. Light irrigation was applied just after planting and subsequent irrigation was done as the need
arises.

Harvesting
The garlic plants matured at 120 days after planting. The indices are the softening of the main stem above
the bulb and the yellowing of 75% of the leaves. Harvesting was done by pulling the individual plants by hand.

Collection of Data and Analysis

For the collection of data, ten (10) sample plants were randomly pick and tag from each treatment for the
following parameters.

1. Plant Height (cm). The height of plant was taken from crown region to its tip by using the meter stick
from 30 and 60 days after planting.

2. Number of Leaves per Plant. The number of leaves of per plant randomly selected per treatment were
counted at 30 and 60 days after planting.

3. Number of Cloves. The numbers of cloves were taken from each bulb through manual method by
breaking the bulbs.

4. Bulb Weight (g). The weight of bulbs was taken by the use of weighing balance.

Statistical Analysis of Data

All collected data were statically analyzed following the ANOVA for Randomized Complete Block Design. All
significant F results were compared using the Tukey's Honestly Significant Difference (HSD) test at 1 % level of
significance.

OBSERVATION AND DISCUSSION OF RESULTS

Observations
1. Percentage Germination. Approximately 90% of the cloves sprouted from the ground within 10 days after

planting.
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2. Seedling Vigor. Plants treated with growth promotant from various sources exhibited robust growth, as
evidenced by the by the erect and green leaves. Towards development, the plants in all treatments registered
uniform heights including the control plants.

3. Occurrence of Insect Pests and Diseases. There was occurrence of slight neck rot in some of the plants.
This was distinctly differed from the natural senescence of the oldest leaves on healthy onions, which occurs when
the plants reach mid-bulbing. To minimize the incidence, pesticide was applied following the recommended rate of
application. Likewise, furrow irrigation was applied whenever necessary.

Discussion of Results

Plant Height. Data presented in Table 1 shows that the different growth promotant applied as foliar spray
did not affect the height of garlic plants at 30 days after planting. The result showed that all the plants have uniform
growth compared to the control group (without foliar application) with mean ranging from 24.22 cm to 28.19
centimeters.

Considering the height of the plants at 60 days after planting, likewise there was no significant increase
observed in any of the treatment groups including the control (Table 1, Column 2). The result showed that
treatment's effect did not result in the significant growth increase across all treatment groups compared to the
control, with average mean ranging from 28.87 cm to 31.41 centimeters.

The lack of a significant effect observed with the use of growth promotant over control plants could be
attributed to the soil's fertility from organic fertilizer applied as basal which are sufficient and enough to meet the
crop's requirements at early growth of the plants. When soil fertility is already optimal, additional nutrients applied
via foliar fertilizers might not lead to noticeable improvements in plant growth. In such cases, the plants may not
respond significantly to the added nutrients because their needs are already being adequately met from the the soil.
Moreover, blanket application of vermicompost in all treatments that contain micronutrients apart from
macronutrients and plant growth promoters, enzymes, beneficial bacteria and mycorrhizae (Gupta, 2005) leading to a
more vigor plants.

Table 1. Plant Height of Garlic at 30 and 60 Days after Planting (cm) as affected by Different Growth Promotants

Height (cm)

TREATMENTS

30 DAP 60 DAP
T1 — Vermitea (3 L hat) 25.65 29.63
T, - Fermented Fruit Juice (FFJ) (3 L ha) 25.40 31.41
T3 — Manure Tea (3 L ha) 28.19 29.21
T+—AMO (3 L ha') 27.69 30.99
Ts— Gibberellic Acid (GAs) 24.22 28.87
Te— Control 25.23 30.39
F- RESULTS ns ns
C. V. (%) 9.35 10.37

ns- not significant
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Number of Leaves per Plant. The application of growth promotant recorded at 30 days after planting

failed to influence the difference on number of leaves of garlic. Leaf humber from 2.67 to 3.67 counts showed that
the growth promotant as treatments had similar effect as compared to the control treatments. The result might be
due to garlic plants which did not respond to growth promoters and did not influence the leaf production as
compared to the control which were applied without growth promotant.
No significant differences were observed in all treatments in terms on leaf number in garlic. Regardless of sources of
growth promotant leaf nhumber at 60 days after planting were comparable with mean values ranging from 3.67 to
4.00. This might be attributed to the inherent and genetic variation of the garlic variety in their growth habit and
other physiological traits like the number of leaves.

Table 2. Number of Leaves at 30 and 60 Days after Planting as affected by Different Growth Promotants
Number of Leaves

TREATMENTS
30 DAP 60 DAP

Ti — Vermitea 2.67 4.00
T, - Fermented Fruit Juice (FFJ) 3.67 3.33
T3 — Manure Tea 2.67 3.67
T4 — AMO 3.67 4.00
Ts— Gibberellic Acid (GA3) 3.67 4.00
Te— Control 3.33 4.00
F- RESULTS ns ns

C. V. (%) 17.37 8.35

ns- not significant

Number of Cloves. There was no notable variation recorded on the number of cloves per garlic bulb
among all treatment. Regardless of the control treatments, it showed a slightly lower average value of 13.90 cloves,
a similar trend was observed in plants treated with growth promotant where clove production ranged from 14.30 to
16.23. The unresponsiveness of the cultivar to growth promotant resulting in no significant increase in clove number
could be due to cultivar used. This is evident as reflected in the comparable results reflected in the growth
parameters, including plant height, leaf number, and cloves production which may be due to enhanced vegetative
growth and bulb filling by nitrogen content from growth promoters (Tadila, 2011). On the other hand, growth
promoter that contains organic molecules may affect the growth, development, and other physiological activity in the
plant positively or negatively.

Table 3. Number of Cloves of Garlic as affected by Different Growth Promotants

TREATMENTS Number of Cloves
T — Vermitea 15.70
T2 - Fermented Fruit Juice (FFJ) 15.27
T3 — Manure Tea 14.30
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T4+ — AMO 16.23
Ts— Gibberellic Acid (GA3) 15.20
Te— Control 13.90
F- RESULTS ns
C. V. (%) 3.11

ns- not significant

Fresh Weight of Bulbs (g). Fresh weight of bulbs per plant was remarkably influenced by the application
of growth promotant. Heavier fresh bulb weight was noted by the treatment applied with AMO (27.52 grams) and
gibberellic acid (26.19 grams). The observed increase in fresh bulb weight can be attributed to the multiple effects
of AMO and gibberellic acid on plant physiology, including promoting cell growth, enhancing nutrient uptake, delaying
senescence, inducing metabolic processes, and optimizing hormonal balance. AMO made from kelp seaweed extracts
have many positive effects such as stimulated seed germination, enhanced plant growth, root development, leaf
quality and yield, improved resistance to biotic and abiotic stresses, as well as increased post-harvest shelf life (Khan,
2009).

On the other hand, plants applied with neem products which produced mean fresh bulb weight of 26.19
grams were likewise superior with other treatments. Neem products not only improve soil structure as well as
increases water holding capacity, but having insecticidal and nematicidal properties that promotes plants’ growth and
development. These effects collectively contribute to the overall improvement in fresh weight per plant which is
similar to the study of Karaat (2011) on potato that gibberellic acid promotes size distribution ratio among tubers
from largest tuber to smallest tuber. Moreover, neem is one of the plant sources of botanical insecticides that can be
used for pest control.

With regards to the weight of fresh bulb applied with other sources of growth promotants, plants applied
with Fermented Fruit Juice registered men values with 23.45 grams, manure tea with 21.82 and vermitea with 21.65
grams while mean fresh bulb in the control plot (15.57 grams) was significantly lower than all treatments which
might be due to the absence of active substances thus reduce fresh weight of bulb. The poor yield of garlic observed
without foliar spray (T6) is attributed to a lesser absorption of nutrients through the roots of the plants. Similar
results were observed in tomato (Yadav et al., 2002), okra (Sundaram and garlic (Yadav, 2005).

Benefits of growth promotant as foliar spray is directly penetrated through leaf cuticle or stomata leads to
efficient absorption and translocation of nutrients to increase plant metabolites for better allocation of photosynthesis
from source to sink resulted in enhanced crop yield. Higher yield was observed in AMO and gibberellic acid with foliar
spray of three liters per hectare is in accordance with earlier findings of Yadav (2002). Furthermore, when soil
conditions are unfavorable and micro-nutrients are needed to the plants, foliar applications may be accomplished in
terms of contemporary technique for correction of nutrient level in plants.

Table 4. Fresh Weight of Cloves per Plant (g) as affected by Different Growth Promotants

TREATMENTS Weight of Cloves (g)
T1 — Vermitea 21.65°
T2 - Fermented Fruit Juice (FFJ) 23.45b
Tz —Manure Tea 21.82b
T4 — AMO 27.522
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Ts— Gibberellic Acid (GA3) 26.192
Te— Control 15.57¢
F- RESULTS *ok
C. V. (%) 3.15

Note: Means with common letter are not significantly different with each other using Tukey’s HSD
**- significant at 1% level

Dry Weight of Bulb (g). Significant increase in dry bulb weight (15.78 g) was observed when using AMO
foliar fertilizer which was comparable to the yield achieved with vermitea application (14.32 g). This suggests that
both treatments contributed similarly to enhancing plant yield. The plants treated with different foliar fertilizer
showed varying dry bulb weights. Specifically, those treated with manure tea achieved 13.86 grams, followed by
gibberellic acid at 13.38 grams, and fermented fruit juice at 13.02 grams. In contrast, plants that did not receive any
foliar spray exhibited the lightest bulb weight, with only 8.05 grams. This demonstrates the effect of the different
treatments on the dry bulb weight with certain substances evidently contributed to increased bulb weight compared
to untreated plants.

The analysis of this parameter showed that dry bulb yield was significantly influenced by the effect growth
promotant as foliar spray particularly AMO and vermitea. In comparison, the marketable yield of garlic was increased
by 96.02 percent in AMO treated plants and 77.88 percent for the plants applied with vermitea. This may be ascribed
to the availability of optimum nutrients contained in AMO and vermitea that may have led to increase bulb weight.
AMO foliar fertilizer has many positive effects such as stimulated seed germination, enhanced plant growth, root
development, leaf quality and yield, improved resistance to biotic and abiotic stresses, as well as increased post-
harvest shelf life. Besides, the contents of total soluble protein, phenolics and flavonoid, as well as antioxidant
capacity of the plants could be increased under the treatment of AMO (Fan. 2013).

On the other hand, vermitea, based on its composition, includes dissolved nutrients, organic acids, and
earthworm mucus (Singh et al., 2011). This concoction has been found to significantly enhance plant vigor,
nutritional content, and crop yield (Chen, 2006). Additionally, the application of vermicompost has been shown to
stimulate tap root elongation (Siddiqui et al., 2008; Keeling et al., 2003).

Table 5. Dry Weight of Bulb per Plot (g/3.50 m2) as affected by Different Growth Promotants

TREATMENTS Weight of Bulb (g)
Ti — Vermitea 859.20%

T, - Fermented Fruit Juice (FFJ) 781.20°

Ts — Manure Tea 831.60°

T4 — AMO 946.80°

Ts— Gibberellic Acid (GA3) 802.80°

Te— Control 483.00¢

F- RESULTS **

C. V. (%) 13.63

Note: Means with common letter are not significantly different with each other using Tukey'’s HSD
**- significant at 1% level

Projected Bulb Yield per Hectare. The projected bulb yield per plot was projected into per hectare and
was expressed in tons and gradually increase with the application of foliar fertilizer (Table 6). It shows an increasing
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trend with the application of foliar fertilizer. Notably, the yield of plants treated with AMO foliar fertilizer (T4)
exhibited a significant difference, with a remarkable yield increase of 96.02 percent compared to the control
treatment. Following closely was T1 (Vermitea), which produced a yield of 2.45 tons per hectare, which recorded a
substantial increase of 77.88 percent. Similarly, plots treated with manure tea yielded 2.45 tons per hectare, showing
a yield increase of 77.88 percent. The application of Gibberellic Acid (GA3) in T5 resulted in a yield of 2.29 tons per
hectare, indicating an increase of 66.21 percent, while Fermented Fruit Juice (FFJ) in T2 yielded 2.33 tons per
hectare, reflecting a 61.73 percent increase compared to the control plants.

Table 6. Projected Yield per Hectare of Garlic as affected by Different Growth Promotants

YIELD PER HECTARE Percentage

TREATMENTS Kilograms Tons I“cé's::fo?‘(’;:)the
T1 — Vermitea 2454.85 2.45 77.88

T, - Fermented Fruit Juice (FFJ) 2232.00 2.23 61.73

T3 —Manure Tea 2376.00 2.37 72.17

T4— AMO 2705.14 2.70 96.02

Ts— Gibberellic Acid (GAs) 2293.71 2.29 66.21

Te— Control (Pure Water) 1380.00 1.38

Cost and Return Analysis. The cost and return analysis of producing one-hectare garlic using different foliar
fertilizers is presented. In descending order, it shows that plots supplemented with AMO foliar fertilizer obtained the
highest return on investment with 124.59 percent. Followed by the plants in Treatment 1 (Vermitea) with 106.19
percent, T (manure tea) with 97.26 percent, T5 (Gibberellic Acid) with 90.43, T2 (Fermented Fruit Juice) with 85.31
percent and the lowest with 161.35 percent was noted in Treatment 6 (Control) with 14.57 percent. Cost of garlic @
P90.00 per kg

Projected Cost and Return Analysis

TREATMENTS TOTAL COST OF GROSS INCOME NET INCOME ROI (%)
PRODUCTION

T1 107150 220936.50 113786.50 106.19
T2 108400 200880.00 92480.00 85.31
T3 108400 213840.00 105440.00 97.26
T4 108400 243462.60 135062.60 124.59
T5 108400 206433.90 98033.90 90.43
T6 108400 124200.00 15800.00 14.57

Summary

The study was conducted at the experimental area of the Provincial Agriculture Office, Ilagan City, Isabela
from September to December, 2022 to determine the effects of growth enhancers as foliar spray on garlic. Using
five sources of foliar fertilizers, the study was laid out in RCBD replicated three times. Results of the study are
summarized as follows:

1. Any of the growth promotants as foliar spray did not influence plant height 30 and 60 days after planting.
2. The use of any of the growth promotant did not increase leaf production at at 30 and 60 days after

planting.
3. There was no significant difference in the number of cloves per bulb of garlic across various treatments.
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4. Plants applied with AMO and gibberellic acid as foliar spray resulted in heavier fresh bulb weights.

5. The effectiveness of AMO and vermitea applied as foliar spray led to significant increases in dry bulb
weight with 96.02 and 77.88 percent, respectively over the control plots.

6. An increasing trend in yield was noted with the use of foliar fertilizer particularly for plants treated with
AMO foliar fertilizer following closely with Vermitea.

7. Plants treated with AMO foliar fertilizer obtained the higher return on investment of 124.59 percent.

Conclusion

The application of growth promotants through foliar spray had a significant effect on the fresh and dry
weights as well as the bulb yield of garlic. Particularly, among the foliar fertilizers tested, AMO and Vermitea resulted
in the highest bulb weight, leading to increased profits. These discoveries underscore the potential advantages of
foliar fertilizers in augmenting both garlic bulb weight and overall yield, showing its potential applicability in garlic
cultivation.

Recommendations

Based on the findings of the study, the utilization of growth promotant particularly AMO or Vermitea, into
the cultivation practices enhances the weight of garlic bulbs, consequently increasing the overall bulb yield. Moreover,
the observed increase in profits further supports the adoption of this practice in garlic production hence
recommended. Further study along the way is recommended during dry season planting to verify the efficacy of
these foliar fertilizers in garlic production.

REFERENCES

Algul, B. E., Tekintas, F. E., & Dalkilic, G. G. (2016). The use of plant growth regulators and applications to increase
the biosynthesis of internal hormones. Adnan Menderes Uni. Journal of Agriculture Faculty, 13 (2): 87-95.

Barani, M., Akbari, N., & Ahmadi, H. (2013). The effect of gibberellic acid (GA3) on the size and sprouting of potato
tubers (Solanum tuberosum L.). African Journal of Agriculture Research 8 (29): 3899-3903.

Batra, V. K., Dhankhar, S. K., Bhatia, A. K., Singh, V., Arora, S. K. & Singh, V. P. (2006). Response of brinjal to
foliar feeding of water-soluble fertilizers. Haryana J. Hort. Sci., 35 (3-4): 317.

Canellas L. P., Olivares, F. L., Aguilar, N. O., Jones D. L., Nebbioso, A., Mazzei, P., & Piccolo, A. (2015). Humic and
fulvic acids as biostimulants in horticulture. Sc/ Hortic. 196:15-27.

Carpenter-Boggs, L. (2005). Diving into compost tea. Biocycle 46.:61-62.

Castaneda, W. P., Igarta, S. R., Baligat, J. A., Aragon C. T., Billedo, N. M., & Paller, R. A. (2020). Technology and
investment profile of improved native garlic. Los Bafios, Laguna, Philippines: SEARCA.

Chen, J. H. (2006). The combined use of chemical and organic fertilizers and/or biofertilizer for crop growth and
soil fertility. In International workshop on sustained management of the soil-rhizosphere system for
efficient crop production and fertilizer use. Land Development Department Bangkok Thailand, 16:20

De Corato, U. (2020). Agricultural waste recycling in horticultural intensive farming systems by on-farm composting
and compost-based tea application improves soil quality and plant health: A review under the perspective
of a circular economy. Science of the Total Environment, 738, 2020, 139840.

Doan, T. T., Rumpel C., Janeau J. L., Jouquet P., & Henry-Des-Tureaux, T. (2015). Impact of compost,

vermicompost and biochar on soil fertility, maize yield and soil erosion in Northern Vietnam: A three-year
mesocosm experiment. Science of the Total Environment 514 :147-154.

96

ETCOR's Website : https://etcor.org
Facebook Page  : https://www.facebook.com/Emb

Thank you for embracing

Twitter Account  : https://twitter.com/ETCOR_researc ' the culture of research
YouTube Channel : htt%s:f/tinyurl.comlvouTu.beET OR . of
E-mail Address embracingthecultureofres ) with us!

Mobile Number  : 0939-202-9035 N



International Journal of Open-Access, Interdisciplinary & New Educational Discoveries of ETCOR Educational Research Center (i/JOINED ETCOR)

- /=N .. iJOINED ETCOR
E'I'co Educational Research Center Inc. »2 ,@}mg; P - ISSN 2984-7567
SEC Reg. No. 2024020137294-00 = o
‘]H:h‘l’-‘lin‘l’-!! Sta. Ana, Pampanga, Philippines GO 81@ %RUN The Exigency
@E!ﬂiﬁl' NAR)
H CONFEREN

% P - ISSN 2984-7842
& . Website: https://etcor.org RUNH E - ISSN 1908-3181

El-Fouly, M. M., & El-Sayed, A. A. (1997). Foliar fertilization: An environmentally friendly application of fertilizers.
Dahlia Greidinger International Symposium on “Fertilization and Environment”24-27 March, Haifa, Israel,
John I (ed.). pp. 346-357.

Eudoxie, G., & Martin, M. (2019). Compost Tea Quality and Fertility. In Organic Fertilizers-History, Production and
Applications; IntechOpen: London, U. K.

Fan, D., Hodges D. M., Critchley A. T., & Prithiviraj, B. (2013). A commercial extract of brown macroalga
(Ascophyllum nodosum) affects yield and the nutritional quality of spinach In vitro. Commun. Soil. Sci.
Plan. 44, 1873-1884.

Fawzy, Z. F., EI-Shal, Z. S., Yunsheng, L., Zhu, O., & Sawan, O. M. (2012). Response of garlic (Allium Sativum L.)
plants to foliar spraying of some bio- stimulants under sandy soil condition. App/ Sci Res. 8 (2): 770-776

Gambelli, L., Marconi, S., Durazzo, A., Camilli, E., Aguzzi, A., Gabrielli, P., Marletta, L., & Lisciani, S. (2021).
Vitamins and Minerals in Four Traditional Garlic Ecotypes (Allium sativum L.) from Italy. An Example of
Territorial Biodiversity. Sustainability. 13. 10.3390/su13137405.

Garcia, A. C., Pimentel, Q. J., Balmori, M. D., Huelva, L. R., & Guridi, I. F. (2016). Effects on corn cultivation of a
residual humified liquid extract obtained from vermicompost. Rev Gie Téc Agr 25:38-43

Garcia, A. C., Santos, L. A., Izquierdo, F. G., Sperandio, M. V. L., Castro, R. N., & Berbara, R. L. L. (2012).
Vermicompost humic acids as an ecological pathway to protect rice plant again. Rev Cie Téc Agr 25:38-43.

Garg, N., & Sekhon, K. S. (2016). Earliness, yield and bulb parameters of hard neck garlic (Allium sativum L.) as
influenced by leaf knotting and scape removal in north Indian plains. Journal of Spices and Aromatic Crops
25(2):182-186.

Gonzélez-Hernandez, A. 1., Suarez-Fernandez, M. B., Pérez-Sanchez, R., Gdmez-Sanchez, M. A., & Morales-Corts, M.
R. (2020). Compost tea induces growth and resistance against Rhizoctonia solani and Phytophthora
capsici in pepper. Agronomy, 11, 781.

Gupta, P. K., (2005). Vermicomposting for sustainable agriculture. Agrobios (India), Jodhapur, pp. 210.

Hernandez, O. L., Calderin, A., Huelva, R., Martinez-Balmori, D., Guridi, F., Aguiar, N. O., Olivares, F. L., & Canellas,
L. P. (2015a). Humic substances from vermicompost enhance urban lettuce production. Agron Sustain Dev
35:225-232.

Javanmardi, J., & Rasuli, F. (2017). Potato yield and tuber quality as affected by gibberellic acid and zinc sulphate.
Iran Agricultural Research 36(2): 7-12.

Karaat, F. (2011). Effects of different growth regulators applications on plant growth and tuber yield and quality in
early and main product potato growing. MSc Thesis. Hatay Mustafa Kemal University, Graduate School of
Natural and Applied Sciences, p.: 90 (in Turkish).

Keeling, A. A., McCallum, K. R. & Beckwith, C. P. (2003). Mature green waste compost enhances growth and
nitrogen uptake in wheat (Triticum aestivum L.) and oilseed rape (Brassica napus L.) through the action of
water-extractable factors. Bloresource Technology, 9X2): 127-132.

Khan, W., Rayirath, U. P., Subramanian, S., Jithesh, M. N., Rayorath, P., Hodges, M., Critchley, A. T., Craigie, J. S.,
Norrie, J., & Prithiviraj, B. (2009). Seaweed Extracts as Biostimulants of Plant Growth and Development. J
Plant Growth Regul 28, 386-399

97

ETCOR's Website : https://etcor.or; oo e i
Facebook Page https://www.fa;:gebook.comIEmb[at{ngTZ Re Thank oL for t__’mb rdeng
Twitter Account  : https://twitter.com/ETCOR_resear the culture of research
YouTube Channel : htt%s:f/tinyurl.comJYouTub' TC . o »

E-mail Address  : embracingthecultureofres org. with us!

Mobile Number  : 0939-202-9035 >




International Journal of Open-Access, Interdisciplinary & New Educational Discoveries of ETCOR Educational Research Center (i/JOINED ETCOR)

- /=N .. iJOINED ETCOR
E'I'co Educational Research Center Inc. »2 ,@}mg; P - ISSN 2984-7567
SEC Reg. No. 2024020137294-00 = o
‘]H:h‘l’-‘lin‘l’-!! Sta. Ana, Pampanga, Philippines GO 81@ %RUN The Exigency
@E!ﬂiﬁl' NAR)
H CONFEREN

S, REBEARCHERS P - ISSN 2984-7842

%

é ;m" Website: https://etcor.org RUNﬂ E - ISSN 1908-3181

Lovatt, C. J. (2013). Properly timing foliar-applied fertilizers increases efficacy: A review and update on timing foliar
nutrient applications to citrus and avocado. HortTechnol/ 2X5): 536-541.

Lovell, P. H., & Booth, A. (1967, October). Effects of gibberellic acid on growth, tuber formation, and carbohydrate
distribution in Solanum tuberosum. New Phytologist Foundation.

Mehdi, R., Hossein, A. A., & Mehdi, G. (2012). Effect of vermicompost and municipal solid waste compost on
growth and yield of canola under drought stress conditions. International Journal of Agriculture: Research
and Review. Vol., 2 (4), 395-402.

Mikail, P., Maadirad, S., Moloudizargari, M., Aghajanshakeri, S., Sarahroodi, S. (2013). Therapeutic uses and
pharmacological properties of garlic, shallot and their biologically active compounds. franian Journal of
Basic Medical Sciences 16(10):1031-1048.

Mora, V., Bacaicoa, E., Zamarreno, A. M., Aguirre, E., Garnica, M., Fuentes, M., & Garcia-Mina, J. M. (2010). Action
of humic acid on promotion of cucumber shoot growth involves nitrate-related changes associated with
the root-to-shoot distribution of cytokinins, polyamines and mineral nutrients. J Plant Physiol 167:633-642.

Njoqu, M.K., Gathungu, G. K., & Daniel, P. (2015). Comparative effects of foliar application of gibberellic acid and
benzyl amino purine on seed potato tuber sprouting and yield of resultant plants. American J. of
Agriculture and Forestry X5): 192-201.

Pandey, N., Gupta, B., & Pathak, G. (2013). Enhanced yield and nutritional enrichment of seeds of Pisum sativum L.
through foliar application of zinc. Sc¢i Hortic, 2013, 164: 474-483.

Racoma, A., Beato, D., & Lovino, L. (2017). Growth and Yield Performance of Hot Pepper (Capsicum Frutescens)
Fertilized with Fermented Plant Materials, Laguna State Polytechnic University, L. De Leon Street, Siniloan
Laguna, Philippines. Published. October 2017.

Rosen, C. J., & Tong, C. (2001). Yield, dry matter partitioning, and storage quality of hardneck garlic as affected by
soil amendments and scape removal. HortScience 36(7):1235-1239.

Sarkar, D., Mandal, B., & Kundu, M. C. (2007). Increasing use efficiency of boron fertilizers by rescheduling the
time and methods of application for crops in India. Plant Soil. 301: 77-85.

Scheuerell, S. 1., Sullivan, D. M., & Mahaffee, W. (2005). Suppression of seedling damping-off caused by Pythium
ultimum, P. irregulare, and Rhizoctonia solani in container media amended with a diverse range of Pacific
Northwest compost sources. Phytopathology 95:306-315.

Shah, N. C. (2014). Allium sativum (Garlic): The folk and modern uses - part 1. 7he Scitech Journal 1(5):31-36.
Shaheen, A. M., Rizk, F. A., Sawan, O. M., & Bakry, M. O. (2013). Sustaining the quality and quantity of onion
productivity throughout complementary treatment between compost tea and amino acids. Middle East J.

Agric. Res., X4):108-115.

Sharma, N., Kaur, N., & Gupta, A. K. (1998). Effects of gibberellic acid and chlorocholine chloride on tuberization
and growth of potato (Solanum tuberosum L.). J. Food Sci. Agric. 78: 466-470.

Siddiqui, Y., Sariah, M., & Razi, I. (2008). Trichoderma-fortified compost extracts for the control of Choanephora
wet rot in okra production. Crop Protection, 27- 385-390.

Singh, R. P., Embrandiri, A., Ibrahim, M. H., & Esa, N. (2010). Management of Biomass residues generated from
98

ETCOR's Website : https://etcor.or; oo e i
Facebook Page https://www.fa;:gebook.comIEmb[at{ngTZ Thank oL for t__’mb rdeng
Twitter Account  : https://twitter.com/ETCOR_resear the culture of research
YouTube Channel :htt%s:f/tinyurl.comJYouTub' TC . o »

E-mail Address  : embracingthecultureofres org. with us!

Mobile Number  : 0939-202-9035 >




International Journal of Open-Access, Interdisciplinary & New Educational Discoveries of ETCOR Educational Research Center (i/JOINED ETCOR)

™
’. XIGENCY
=

JoINED P - ISSN 2984-7567
M.  E-1SSN 2945-3577

E'I'co Educational Research Genter Inc. @) LomunEeer
SEC Reg. No. 2024020137294-00

Sta. Ana, Pampanga, Philippine : The Exigenc
\]H:h‘.l;-:li . :1”‘! a Pa“’ga Hippines GOx 8[@ ?ﬂﬂ” 10 |SSN9298 "_y_ —
D PLINAR o % scholar
H CONFEREN ‘& .. \Website:https://etcor.org RUN ﬂ E - ISSN 1908-3181

palm oil mill: Vermicomposting a sustainable option, Volume 55, 1ssue 4.

Singh, R. P., Embrandiri, A., Ibrahim, M. H., & Esa, N. (2011). Management of biomass residues generated from
palm oil mill: Vermicomposting a sustainable option. Resource Conservation and Recycling, 554): 423—
434.

Soheil, R., Hossien, M.H., Gholamreza, S., Leila, H., Mozhdeh, J., & Hassan, E. (2012). Effects of composted
municipal waste and its leachate on some soil chemical properties and corn plant responses. International
Journal of Agriculture: Research and Review 26):801-814.

Struik, P. C., Kramer, G., & Smit, N. P. (1989). Effects of soil applications of gibberellic acid on the yield and quality
of tubers of Solanum tuberosum L. cv. Bintje. Potato Research 342): 203-209.

Sundaram, V., & Kanthaswamy, V. (2005). Response of okra to foliar feeding of water-soluble fertilizers. Veg. Sci.,
321): 92- 93.

Tadila, G. (2011). Effect of manure and nitrogen rates on yield and yield components of garlic (Allium sativum L.)
at Haramaya, Easter Ethiopia. MSc Thesis, Haramaya University, Haramaya, Ethiopia.

Warman, P. R., & Ang-Lopez, M. J. (2010). Vermicompost derived from different feedstocks as a plant growth
medium. Bioresource Technol 101:4479-4483.

Yadav, M. P. (2005). Effect of biofertilizer and foliar fertilization on growth, bulb yield and quality of garlic cv.G-1.
Ph. D. Thesis, University Agricultural Sciences, Rajasthan (Indlia).

Yadav, R. L., Sen, N. L., Fageria, M. S., & Dhaka, R. S. (2002). Effect of nitrogen and potassium fertilization on
quality bulb production of onion. Haryana J. Hort. Sci. 31(3&4): 297-298.

Zaccardelli, M., Pane, C., Villecco, D., Palese, M. A., & Celano, G. (2018). Compost tea spraying increases yield
performance of pepper (Capsicum annuum L.) grown in greenhouse under organic farming system. Ztalian
Journal of Agronomy 13(3):229-234.

Zubair, A., Ali, A., Bellitirk, K., Igbal, N., Muhammad, I., Rehman, W. U., Akbar, G., Tarig, M., Raza, M., Riasat, S.,
& Rehman, S. U. (2020). Effects of vermicompost, vermi-tea and chemical fertilizer on morpho-
physiological characteristics of tomato (Solanum lycopersicum) in Suleymanpasa District, Tekirdag of
Turkey. Pure and Applied Biology. Vol. 9, Issue 3, pp 1920-1931.

99
ETCOR's Website : https://etcor.org \ = e I
Facebook Page https:f/www.fagebook o e Thank you for e'-m],n acing
Twitter Account : https://twitter.com/ETCO the culture of research
YouTube Channel :.hqt%s:!/tlnyur.l;tom«%\;gu“T r i
E-mail Address  :em radn%blqac_u reo with us!
Mobile Number  :0939-202-9035



