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Abstract

Garlic is one of the highly valued crops in the Philippines. However, low production yield is the main
constraint, specifically in the native varieties that could not satisfy the demand. Among the limiting factors
are the use of unsuitable clove size as planting materials. The results revealed that clove sizes significantly
influenced the growth of garlic. Large clove size and extra-large clove size obtained average plant vigor with
ratings of 5.83 and 6.33, respectively. Significant differences were also found in both fresh and dry bulb
weights, with the largest clove size yielding the heaviest weights at 19.36g and 16.67g, respectively.
Moreover, large and extra-large clove sizes produced the highest number of cloves per bulb with an average
of 19.87 and 19.33 respectively. However, no significant differences were observed in yield per plant and
yield per hectare. Consequently, large clove sizes employed as planting material increased the vigor, bulb
weights, and the number of cloves with no significant effect on the yield. The study showed that planting

large clove sizes (2.0-2.50g) is more promising as planting materials of native varieties like Ilocos white.
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Introduction

Garlic (Allium sativum L.) is the foremost alliaceous
vegetable plant and one of the main vegetable crops
worldwide (Nasir et al., 2017). It ranks second to the
onion as the most widely cultivated Allium species
distributed from boreal areas to tropic regions
(Mhazo et al., 2014). The wide adaptation and
distribution of garlic are due to its pungent
characteristics that caught the attention of humans,
especially for culinary purposes. The garlic bulbs are
made up of Allicin content which is the active
constituent that produces a pungent flavor after
crushing (Lanzotti, 2006). Aside from culinary
purposes, garlic is one of the oldest folklore medicines
used during ancient times to cure various diseases
(Cardele et al., 2010). According to Rahman (2003),
garlic also contains 65% water, 28% carbohydrates, 1-
4% sulfur compounds, 2% proteins, 1.5% fibers and 1-
1.5% free amino acids. Garlic usually can be
consumed fresh or processed by food industries
contributing to its economic importance in the world
(Lima et al., 2019). The world production of garlic
reached 28.49 million tons from 1,546,741 hectares of
land last 2018. Among the top ten garlic producers,
China is the largest producer accounting for over 78%
of the world’s total production with 22.27 million
tons. While other major producing countries were
Bangladesh, Egypt, India, the Republic of Korea,
Spain, the USA, Uzbekistan, Russia, and Myanmar
(FAOSTAT, 2018).

In the Philippines, there are major garlic-producing
provinces namely; Ilocos Norte, Ilocos Sur, Batanes,
Nueva Vizcaya, Nueva Ecija, Batangas, and
Occidental Mindoro (Manila Times, 2017). The
country also recorded seven local varieties such as
Ilocos White, Batanes Red, Ilocos Pink, Mexican,
VFTA 275 M76, Ilocos Tanbolters, and Miracle (DA-
INREC, 2019). Among these varieties, Ilocos White is
the most common variety planted for commercial
production in the country with a potential yield of 3.5
tons per hectare (Department of Agriculture, 2019).
However, there is still lower productivity with an
average of 3.4mt/ha compared to 27mt/ha compared

to China (Dy, 2018). In fact, the country’s 2015—2017

average annual production level of 8,547 mt was
enough to meet only 11.5 percent of the domestic
demand for garlic, estimated at 67,366 mt (PSA,
2015; PSA, 2021). This low productivity is usually
like the

Philippines which is among the 13% most populated

experienced by developing countries
countries in the world (World Population Review,
2020). According to Tabour and Zelleke (2000), and
Cherith et al. (2008), the low productivity is mainly
due to various biotic and abiotic stresses, including
low soil fertility, unsuitable clove size, planting
density, irrigation schedule or shortage of rainfall,
and lack of improved varieties resistant to major
diseases and insects. Meanwhile, In Ethiopia,
unsuitable clove size is one of the main factors
limiting the productivity of garlic (Gedamu, 2005;
Abdulkadir, 2014). Productivity enhancement is the
only option to increase agricultural production

(Pabuayon et al., 2013).

Garlic is completely sterile and it is propagated
of bulbs or bulbils

(Kamenetsky et al., 2004). Garlic clones are routinely

asexually in the forms

exchanged among farmers and are grown vegetatively
(Ipek et al., 2008) However, the common practice is
using bulbs since most of the cultivars could not
produce bulbils. Garlic is reproduced by vegetative
means in which plant characteristics such as clove
weight or size used for propagation have a significant
impact on bulb size, yield, and product quality
(Memane et al., 2008). Jones and Mann (1963) and
Brewster (1994) reported that the relationship
between the size of cloves planted and the size of
bulbs harvested has a linear relationship in that bulb
size increased markedly as the size of planted cloves
increased. Hossain et al. (2003) reported that
planting large-sized cloves resulted in the highest
total dry matter content. Furthermore, large clove size
produced higher garlic quality and improved bulb
yield of the harvest (Castellanos et al., 2004).
According to Lencha and Buke (2017), large bulbs
produce vigorous plants that establish faster and have
better development due to the higher carbohydrate
and mineral reserves within the clove compared to

those from smaller bulbs.
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No doubt the use of large-sized cloves increases the
yield significantly but it also enhances the cost of
production by affecting the seed quantity whereas
small-sized bulbs result in a lower yield with a lesser
cost of production (Nasir, 2018). Hence, the yield
potential of the garlic plant depends on the extent of
vegetative growth attained before the formation of the
bulb commences (Ahmed et al., 2007). There is a
great need to standardize the size of garlic cloves used
for propagation in order to get cost-effective results in
garlic production (Castellanos et al, 2004). This
study aimed to assess the effect of different clove sizes
as planting materials on the growth and yield of
Tlocos White Garlic.

Material and methods

Experimental materials

Tlocos White garlic was obtained from Ilocos
Agriculture, Aquatic, and Natural Resources Research
and Development Consortium (ILAARRDEC), Batac
City, Philippines. The garlic cloves were separated
from each other without removing the outer sheet.
The cloves were weighed using a kitchen weighing
balance according to each treatment namely; small
(1.0-1.49g), medium (1.50-1.99g), large (2.0-2.50g),
and extra-large (2.51-3.0g).

Experimental location

The experimental field area was located at the College of
Agriculture, Don Mariano Marcos Memorial State
University- North La Union Campus (DMMMSU-NLUC),
Sapilang, Bacnotan, La Union, Philippines. The study was
conducted from November 13, 2021, to February 26,
2022. The area was divided into 1.5m x 2.0m per plot
using a Randomized Complete Block Design (RCBD) with
3 blocks and 4 treatments. The distance between every
plot is 1 m with a total area of 63.75m2.

Land preparation, Planting, and Fertilizer application

The field was prepared following the tillage method.
The planting area was plowed and harrowed twice or
more until the soil reached the desired texture and
moisture content ready for planting. The garlic was
sown in an upright position at 1 to 3cm depth by
using a dibble to insert two-thirds of the length of the
clove. The planting distance was 15¢cm x 15¢cm with a

total of 117 hills per bed. The bed was covered with
rice straw 2-3cm thick after planting to minimize the
emergence of weeds. Fertilization was done by basal
application of complete fertilizer (80-60-60) to the
field before the levelling process at 13.5 g per plot.
The side-dress application of complete fertilizer (14-
14-14) was applied when the bulb started germinating
at 129g per plot following the general recommended
rate of the Bureau of Plant Industry (BPI).

Weeding, Irrigation, Harvesting, and Post-harvest

Weeding was done twice a week or as needed. Weeds
within the bed were manually removed. Irrigation
was done 1-2 days before planting to guarantee
sufficient moisture content. The flooding method was
used to irrigate the plants. The plants are irrigated
until 70 days after planting every 3 days intervals or
depending on the soil moisture. Harvesting was done
100 days after planting or when 75% yellowing of the
leaves was observed. The bulb along with the
undesirable debris was manually pulled to ensure a
clean harvested bulb. Immediately after harvesting,
the harvested bulbs were sun-dried for 4-6 days. The
bulbs were then placed in a clean brown bag and hung
at a clean and dry ambient room temperature to

prevent pest infestation.

Statistical analysis

The data gathered was subjected to Analysis of Variance
(ANOVA) in Randomized Complete Block Design
(RCBD). The significant difference between treatment
means was tested using the Least Significant Difference
(LSD) at a significant level of 0.05 (5%). A STAR

application was used to analyze the data.

Result and discussion

Result

The growth and yield parameters of the Ilocos
white garlic variety as affected by different clove
sizes were shown in Table 1. The results showed
that different clove sizes used as planting materials
have no significant effect on the following
parameters of the Ilocos white garlic variety
namely; plant height, leaf width, leaf length,
number of leaves per plant, bulb diameter, clove

length, clove width, weight per clove, yield per
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plant, and yield per hectare (Table 1). On the other
hand, the plant vigor rating of garlic as affected by

different clove sizes showed significant differences.

Large and extra-large clove sizes both obtained the

highest vigor, scoring average, respectively.

Table 1. Growth and yield parameters of Ilocos white garlic variety.

Growth and Yield Parameters

Plant height  No. of

Leaf width Leaf length

Plant vigor  Bulb fresh weight

Treatment . Bulb dry
(cm) leaves/plant (cm) (cm) ratin (ke) . .
ns n{p ns ns ns g *g welght (g)
Small 32.99 4.73 0.76 27.57 1.84 5.87b 5.07°
Medium 41.73 5.74 0.91 32.82 2.67 11.39% 9.36%
Large 44.37 6.43 1.16 37.26 5.83 19.36¢ 16.67
Extra large 42.09 6.07 0.97 34.45 6.33 13.39ab 10.63ab
CV (%) 40.29 5.73 0.94 33.02 4.17 19.67 20.29
Means with the same letters are not significantly different from each other at 5% level.
Table 1. Cont...
Growth and Yield Parameters
BU1b($?nn)leter clol\:rezy?)flllb Clove length Clove width ~ Weight %frllil ([l><er) Yield per ha
Treatment s ¥ (cm)ns (cm)ns /clove (g)"s b s & (ton/ha)ns
Small 21.40 8.03¢ 1.88 0.86 0.46 0.006 0.41
Medium 26.63 12.63% 2.17 0.88 0.59 0.012 0.90
Large 30.93 19.874 2.47 0.95 0.72 0.019 1.94
Extra large 20.50 19.33¢ 2.32 0.87 0.66 0.010 1.11
CV (%) 22.29 13.95 14.84 11.07 16.36 32.6 39.84

Means with the same letters are not significantly different from each other at 5% level.

Both fresh and dry bulb weights showed a significant
difference among treatments.
obtained the highest bulb weight with 19.36 g and

Large clove size

16.67 g in fresh and dry respectively. Furthermore,
there is also a significant difference between
treatments in the number of cloves per bulb. Among
the treatments, planting large clove sizes produced
the most cloves per bulb (19.87), while planting small

clove sizes produced the fewest (8.03).

Discussion

Garlic is considered the second most important crop
next to onion due to its economic uses. Several
researchers from different major garlic-producing
countries have tried to increase production volume
through innovative farm practices. Among these are the
use of different clove sizes or weight for propagation that
may also significantly affect the bulb size, yield, and
quality of the garlic (Castellanos et al., 2004; Memane et

al., 2008; Lencha et al., 2017; Nasir et al., 2017).

In the present study, most of the agronomic

parameters of the Ilocos white garlic variety such as

plant height, leaf width, leaf length, number of leaves
per plant, bulb diameter, clove length, clove width,
weight per clove, yield per plant, and yield per hectare
have shown no significant difference even it used
different clove sizes. The results were similar to the
report of Gedamu (2005) and Abdulkadir (2014), that
the number of leaves and height of garlic plants was
not significantly impacted by the size of the garlic
cloves. This might be because garlic's plant height is
possibly due to genetic traits and cannot be altered by
utilizing different clove sizes. Furthermore, Gedamu
(2005) and Abdulkadir (2014), found that garlic leaf
width was heritably determined and could not be

changed by using different clove sizes.

Gedamu (2005) also claimed that the genetic control of
garlic's leaf length prevented clove sizes from having a
substantial impact on leaf length. According to some
researchers, the growth and yield of garlic may not be
mainly affected by using clove sizes but may be due to
some genetics and environmental factors such as
photoperiod,

temperatures, and the plant’s

phenological stage (Chen et al., 2013; Atif et al., 2019).
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However, both fresh and dry bulb weights showed a
significant difference among treatments (Table 1).
Large clove size obtained the highest bulb weight with
19.36 g and 16.67 g in fresh and dry respectively.
Meanwhile, small clove sizes obtained the lowest bulb
weight with 5.87g and 5.07g in both fresh and dry
bulbs, respectively. According to Desta et al. (2021),
the highest average bulb weight resulting from the
planting of large-sized cloves may be attributable to
the greater amount of reserve nutrients in large-sized
cloves. Similar results to Rahman and Das (1985),
that the largest bulb weight was attained by planting

cloves that were greater in size.

There was a significant difference between treatments
in the number of cloves per bulb (Table 1). Among the
treatments, planting large-size clove sizes produced
the most cloves per bulb (19.87), while planting
small-sized clove sizes produced the fewest (8.03).
The results suggested that increasing the size of the
cloves used for planting increased the number of
cloves each plant yielded. Rahim et al. (2004) claims
that the use of large-sized cloves as planting material
encouraged rapid vegetative development and
subsequently led to a higher clove number per bulb
due to enhanced production of assimilates and

translocation to the cloves.

According to a related investigation by Ahmed et
al. (1996), higher nutritional stores in cloves
allowed young garlic plants to grow and develop
more vigorously. According to numerous studies,
garlic plants that reached higher vegetative
development sooner may have produced more
cloves per bulb (Rahim et al., 1984; Bhuiya et al.,
2003; Adekpe et al., 2007).

Conclusion

All clove sizes, from smallest to largest, had different
effects on garlic growth and yield. The performance of
Tlocos White garlic may be determined by the amount
of food stored in the cloves, which is proportional to
their size. Planting large clove sizes (2.0-2.50g) may
significantly improve plant vigor, bulb weight, and the
number of garlic cloves. This concludes that larger

clove sizes are more promising as planting materials.

Recommendation

According to the study's findings, clove size has a
significant impact on the growth and yield of native
Tlocos white garlic. The larger the clove size, the more
food is stored, which may help sustain garlic growth.
As a result, planting large sizes ranging from 2.0-

2.50¢g has the potential to produce a higher yield.

Acknowledgement

The researchers would like to express their heartfelt
gratitude to the University Research and Extension
Office of the Don Marino Marcos Memorial State

University for technical and financial support.

References

Abdulkadir A. 2014. Effect of clove size and plant
population on growth and bulb yield of garlic (Allium
sativum L.) at Chiro, West Hararghe Zone, Ethiopia.
MSc Thesis School of Plant Sciences, School of Graduate
Studies, Haramaya University, Dire Dawa, Ethiopia

Adekpe D, Shebayan J, Chiezey U, Miko S. 2007.
Yield responses of garlic (Allium sativum L.) to oxidation,
date of planting, and plant spacing under irrigation at
Kadawa, Nigeria. Crop Protection 12, 1785-1789.

Ahmed HG, Magaji MD, Yakutu AI, Aliyu L,
Singh A. 2007. Response of garlic (Allium sativum
L.) to irrigation interval and clove size in semi-arid,

Nigeria, Journal of Plant Sciences 2(2), 202—208.

Atif MJ, Amin B, Ghani MI, Hayat S, Ali M,
Zhang Y, Cheng Z. 2019. Influence of different
photoperiod and temperature regimes on growth and
bulb quality of garlic (Allium sativum L.) cultivars.

Agronomy 9, 879.

Bhuiya K, Rahim A, Chowdhury A. 2003. Effect
of planting time, mulch, and irrigation on the growth

and yield of garlic. Asian Journal of Plant Science.

Brewster JL. 1994. Alliums. Wallingford, UK: CABIL.
Onion and other vegetables 236.

Cardele CA, Souria AC, Corzo MM, Villamiel
MA. 2010.
functionality. In: Pacurar M, and Krejci G, Editors

Comprehensive survey of garlic
Garlic Consumption and Health. New York: Nova

Science Publishers p. 1-60.

66 | Calimpang et al.



J. Bio. & Env. Sci. | 2023

Castellanos JZ, Tapia PV, Ojodeagua JL, Hoyos
G, Gonzalez GA, Mendez FS, Sanchez EA,
Gardea AA. 2004. Garlic productivity and profitability
as affected by seed clove size, planting density, and

planting method. HortScience 6, 1272-1277.

Chen S, Zhou J, Chen Q, Chang Y, Du J, Meng
H. 2013. Analysis of the genetic diversity of garlic
(Allium sativum L.) germplasm by SRAP. Biochem.
Syst. Ecol 50, 139-146.

Cheruth R, Gopi A, Sankar B,
Gomathinayagam M, Panneerselvam R. 2008.
Differential responses in water use efficiency in two
varieties of Catharanthus roseus under drought

stress, Comptes Rendus, Biologies 331(1), 42-47.

Danna D, Lapichino FG, Miceli A. 2000. Effect
of clove weight on yield and bulb quality of garlic
grown for storage. Acta Horticulturae 533, 589-592.

Deka BC, Shadeque A. 1993. Interaction effect of
spacing, mulching and clove size on growth and yield
(Allium

Horticulture 3, 159-161.

of garlic sativum L.) South  Indian

Department of Agriculture. 2019. Retrieved from
https://businessdiary.com.ph/2617/garlic-

production-guide

Department of Agriculture. 2021. DA leads
stakeholders’ summit to boost food security efforts.
Retrieved from https://www.da.gov.ph/da-leads-

stakeholders-summit-to-boost-food-security-efforts

Department of Agriculture-Ilocos Norte
Research and Experiment Center. 2019. DA-
INREC Conducts 6 Garlic-Related Researches to
Increase Garlic Production. Retrieved from
http://ilocos.da.gov.ph/index.php/about-us/profile/17-

featured-articles/4604-da-inrec-conducts-6-garlic -related-

researches-to-increase-garlic-production.

Desta B, Tena N, Amare G. 2021. Growth and
Bulb Yield of Garlic as Influenced by Clove Size.
Scientific World Journal: 7351873.

DOI: 10.1155/2021/7351873.

Dy R. 2018. The Hard Truth About High-value
Crops. Retrieved from https://www. bworldonline

.com/the-hard-truth-about-high value-crops/.

Food and Agriculture Organization Statistics.
2018. Garlic, production quantity (tons) for Ethiopia.

Retrieved from http://www.factfish.com/statistic

Food and Agriculture Organization. 2021. The
state of food security and nutrition in the world.

Retrieved from https://www.fao.org/publications/sof

Gedamu F. 2005. Effects of clove size and plant density
on the bulb yield and yield components of garlic (Allium
sativum L.) in Awabel Woreda, Eastern Gojjam Zone.
Msc. thesis of Plant Science (Horticulture), Haramaya

University, Haramaya, Ethiopia.

Hossain MM, Ashrafuzzaman M, Hoque MS,
Hoque MA. 2003. Effect of seed clove size and
spacing on growth performance of garlic, Muarik

Bulletin 6, 65-74.

Ipek M, Ipek A, Simo PW. 2008. Rapid
characterization of garlic clones with locus-specific

DNA markers. Turk J Agric For 32, 357-362.

Jones HA, Mann LK. 1963. Onions and their allies.
Botany, Cultivation, and Utilization, Leonard Hill
(Books) Limited, London, UK.

Kamenetsky R, Shafir IL, Baizerman M,
Khassanov F, Kik C, Rabinowitch HD.
2004. Garlic (Allium sativum L.) and its Wild
Relatives from Central Asia: Evaluation for Fertility

Potential. Acta Horticulturae 637, 83-91.

Kotagariwar VV, Choudhary MH, Damke MM,
Jadho BJ. 1997. Effect of planting methods and
clove size on growth, yield and quality of garlic
(Allium sativum L.) cv Godawari. Punjabrao Krishi

Vidyapeeth Research Journal 21(2), 182-184.

Lanzotti V. 2006. The analysis of onion and garlic. J

Chromatogr 1112(1-2), 3-22.

67 | Calimpang et al.



J. Bio. & Env. Sci. | 2023

Lencha B, Buke T. 2017. Effects of clove size and
plant density on the bulb yield and yield components
of garlic (Allium sativum L.) in Sodo Zuria Woreda,
southern wolaita zone. Journal of Natural Sciences

Research 7(21), 1-7.

Lima MFPD, Lopes WDAR, Negreiros MZ,
Grangeiro LC, Sousa HC, Silva OMDP. 2019.
Garlic quality as a function of seed clove health and
size and spacing between plants. Rev. Caatinga,
Mossor6 32(4), 966-975.

http://dx.doi.org/10.1590 /1983-21252019v32n413rc

Mahadeen A. 2011. Influence of clove weight on
vegetative growth and yield of garlic (Allium sativum
L.) grown under drip irrigation, Jordan Journal of

Agricultural Sciences 7, 44-50.

Manila Times. 2017. Developing the local garlic

industry. Retrieved from https://www.
manilatimes.net/2017/09/08 /business/columnistsbu
siness/developing-local-garlic-

industry/349356/349356/.

Memane PG, Tomar RS, Kakade DK, Kulkarni
GU, Chovatia RS. 2008. Effect of clove weight and
plant growth regulators on growth and yield of garlic
(Allium sativum L.) cv GG 3. The Asian Journal of
Horticulture 1, 82-86.

Mhazo ML, Ngwerume FC, Masarirambi MT.
Garlic (Allium

alternatives using bulblets and cloves of different

2014. sativum L.) propagation
sizes in a semi-arid sub-tropical environment. Annual

Research and Review in Biology 1, 235-238.

Nasir S, Regasa T, Yirgu M. 2017. Influence of clove
weight and depth of planting on yield and yield
(Allium

madawalabu university experimental site, bale zone,

components of garlic sativum L.) at
southeastern Ethiopia, American-Eurasian Journal of

Agricultural & Environmental Sciences 17(3), 227—231.

Nasir S. 2018. Review on effect of Garlic Clove weight
on Yield and Yield Components of Garlic (Allium
sativum L.). Acad. Res. J. Agri. Sci. Res 9, 554-557

Pabuayon IM, Catelo SP, Rola AC, Paris TB.
2013. Agricultural Policy: Perspective from the
Philippines and other Developing Countries. Quezon

City, Philippines: University of the Philippines Press.

Pascua ME, Gabriel MLS, Ines MC, Farinas AR.
1996. Garlic postharvest technology. Mariano Marcos
State Univ., Batac 2906, Ilocos Norte. Philippine Journal
of Crop Science (Philippines) 21, 36.

Philippines Statistics Authority. 2015. Crops
Statistics of the Philippines - National and Regional,
2011—2015. Retrieved from https://psa.gov.ph/sites
/default/ files/Crops%20Statistics%200f%20the%20
Philippines%20-%20National%20and %20
Regional%2C%202011-2015.pdf.

Philippines Statistics Authority. 2021. Other
Crops: Area Planted/ Harvested, by Region and by
Province, 1990- 2019.” PSA OpenSTAT. Retrieved
from https://openstat.psa. gov.ph/PXWeb/pxweb
/en/DB/DB_2E_CS/0072E4EAHO0.px/?rxid=
bdfod 8da-96f1- 4100-ae09-18cb3eaeb313.

Rahim A, Siddique A, Hossain M. 2004. Effect of
time of planting mother bulb size and plant density
on the yield of garlic. Bangladesh Journal of

Agricultural Research 2, 112-118.

Rahman AKM, Das MK. 1985. Effect of clove size
and row-spacing on the yield of garlic (Allium

sativum L.). The Punjab Vegetable Grower 20, 1-4.

Rahman K. 2003. Garlic and aging: new insights

into an old remedy. Ageing Res Rev 2, 39-56.

Rubatzky V, Yamaguchi M.

Vegetables, Principles, Production and Nutritive

1997. World

Values, Chapman and Hall, International Thomson
Publishing, New York, NY, USA, 2nd edition.

Sia IC. 2008. Garlic (Allium sativum L.). National
Institute of Health, University of the Philippines.
Retrieved  from  https://nih.upm.edu.ph/health

/garlic-allium-sativum-1-december-2008.

68 | Calimpang et al.



J. Bio. & Env. Sci. | 2023

Social Weather Station. 2021. Fourth quarter
2019 Social Weather Survey. Retrieved from
http://www.sws.org.ph/swsmain/artcldisppage/?artc

syscode=ART-20210728100035

Southeast Asian Regional Center for Graduate
Study and Research in Agriculture. 2020.
Improved native garlic to check low output. Retrieved
from https://www.searca.org/press/improved-

native-garlic-check-low-output

Tabour G, Zelleke A. 2000. Achievements in shallot
and garlic research, Report No.36, Ethiopian Agricultural
Research Organization, Addis Ababa, Ethiopia.

Triharyanto E, Putri GF, Sulandjari A,
Muliawati ES. 2021. The yield potency of various types
of garlic planting materials. IOP Conference Series:

Earth and Environmental Science 824, 012062.

Walters SA. 2008. Production Method and Cultivar
Effects on Garlic Overwintering Survival, Bulb
Quality, and Yield. HortTechnology 2.

https://doi.org /10.21273/HORTTECH.18.2.286

World Population Review. 2020. Philippine
Population 2020. Retrieved from http://world

populationreview.com/countries/Philippines

69 | Calimpang et al.



