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Growth and yield of many economically important vegetables like tomatoes are heavily influenced by crop management
practices, particularly fertilizer application, irrigation scheme, and pest management. To attain maximum tomato
yields and increase farmers’ profits, these crop production components must be optimized in local farm levels. Before
optimization measures can be conducted, baseline information on prevailing practices needs to be evaluated. To
assess the nutrient management and other crop production practices of tomato farmers in the llocos provinces,
Philippines, on-farm surveys were conducted in 16 and 18 barangays planting fresh-type and processing-type
tomatoes, respectively. The study involved a total of 88 tomato farmers who underwent key informant interviews
regarding their seed and crop establishment practices, nutrient management, pest occurrence, and their perceived
yield losses due to pests. Nitrogen and phosphorus application rates by farmers in llocos Sur are generally higher by
19% while potassium application rate is higher by 33% compared to those in llocos Norte. Farmers of both fresh-type
and processing-type tomatoes apply mostly nitrogen and potassium fertilizers and limiting phosphate-containing
fertilizers. Ammonium sulfate, muriate of potash, and foliar fertilizer are among the common fertilizer choices for
farmers in both provinces and tomato types. llocos Sur farmers practice higher seeding rates (400 — 600 g ha*') while
llocos Norte farmers mostly use 250 g ha' seeds. Farmers also consider diseases to be the most yield-reducing biotic

stress, while weeds are perceived to cause only minimal yield losses.
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INTRODUCTION

Originating from the Andean region and domesticated in
Mexico, the cultivated tomato (Solanum Iycopersicum) dispersed
across the world continents during the colonial periods (OECD
2017; Saavedra et al. 2017; Ouattara and Konate 2024). It has
since become a worldwide vegetable crop of major economic
importance, with uses ranging from fresh culinary applications
to the global processed food industry, and now emerging uses
in the nutraceutical and medical industries (Sattar et al. 2024;
Collins et al. 2022). Combined world production in 2022 was
recorded at 186.11 MMT with China, India, and Turkey as the
top three tomato-producing countries (FAO 2023 - with major
processing by Our World in Data). By type, production in 2021
for fresh consumption exceeded 150 MMT against 40 MMT for

https://pas.uplb.edu.ph

processing-type tomato (Branthéme 2023). In the Philippines,
tomato is one of the top cultivated vegetable crops, with its
volume of production in 2023 estimated at 219.31 kMT (PSA
2024a). The major tomato-producing regions in 2019 were
Ilocos Region (73.32 kMT), Northern Mindanao (48.53 kMT),
Central Luzon (31.45 kMT), CALABARZON (16.02 kMT), and
Western Visayas (11.48 kMT) (DA 2024). Recently, Ilocos Region
and Central Luzon have consistently been the top producers
of tomato in the country (PSA 2024b). The average per hectare
yield in 2015 was 13.29 MT ha' (PSA 2016); however, local
high yield level is below the world average of 36.6 MT ha™ and
far from high-yielding countries producing 60 — 450 MT ha™
(Branthdme 2023).
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Growth and yield of many vegetable crops are heavily
influenced by crop management protocols such as fertilization.
The Solanaceae—to which tomato belongs—are touted as heavy
feeders taking up large amount of nutrients from the soil (Ortas
2013). A yield of 1 t of fresh fruit requires 2.5 - 3.0 kg N, 0.2 -
0.3 kg P, and 3.0 - 3.5 kg K (Hegde 1997). Hence, it is common
to use high amounts of inorganic fertilizers that are applied
as basal fertilizers and/or as side-dress. In the Ilocos Region,
conventional tomato growers apply an average of 205 kg N, 191
kg P,0O,, and 59 kg K,O ha' in tomato (Lutap and Atis 2013).
These rates are relatively higher than the existing recommended
rates by the Department of Science and Technology-Philippine
Council for Agriculture, Aquatic and Natural Resources Research
and Development (PCAARRD 2015) and Northern Foods
Corporation (NFC) which are 165-95-215 and 116-40-120 kg ha™
NPK, respectively (N.D. Mendoza, personal communication,
January 2018). Additionally, planting distance, seedling age,
and pest management influence the yield potential of tomato
crops. Amare and Gebremedhin (2020) concluded that various
row spacings result in varying yield levels and fruit quality.
Moreover, 3 — 4 wk or 20 - 28 d was found to be the optimum
transplanting age for tomato seedlings (Leskovar et al. 1991;
Shopova and Cholakov 2014; Jaiswal et al. 2017). Similarly, biotic
stresses significantly influence growth, yield, and fruit quality
of tomatoes wherever they are grown. Tomato production in
the Philippines is also affected by a number of insect pests
(Navasero and Navasero 2015) and diseases (Dolores et al. 2015).
Competition with various weed species (Fabro and Barcial 2015)
may also cause severe yield losses if left unmanaged.

Production protocols that seek to optimize tomato
production yields through effective and efficient nutrient and
crop management practices can further enhance the return on
investment (ROI) of local tomato growers—technologies such
as site-specific nutrient management (SSNM) can increase
fertilizer use efficiency and may reduce soil fertility degradation
through balanced application of mineral nutrients such as N,
P, and K (Khurana et al. 2008). However, the development
of such intervention packages is based on localized baseline
information. Following the rapid rural appraisal approach, this
study was therefore conducted to establish baseline information
on the common practices of managing fertilization, seedlings and
nurseries, and biotic stresses among the fresh- and processing-
type tomato growers in the Ilocos provinces.

MATERIALS AND METHODS

Study location. The study was conducted in the northwest region
of the Philippines (Region I), particularly in the provinces of
Ilocos Sur and Ilocos Norte. In Ilocos Norte, respondents came
from 17 barangays (smallest administrative geographic unit) of
six municipalities, while respondents in Ilocos Sur came from 17
barangays of seven municipalities. The municipalities, barangays,
and the number of respondents for the fresh and processing
tomato types for each province are summarized in Table 1.
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Table 1. Municipalities and barangays in llocos Norte and llocos
Sur, Philippines where the survey was conducted and the number
of respondents (in parenthesis) per municipality.

Fresh-type tomato Processing-type tomato

llocos Norte llocos Norte

Municipality of Vintar (7) Municipality of Paocay (5)
Barangay Balbolala Barangay Cabagoan
Barangay Namuroc Barangay Dolores
Barangay Ester

Municipality of Piddig (9) Municipality of Piddig (5)

Barangay Ab-abut Barangay Sucsuquen
Barangay Sucsuquen Barangay Tonoton
Barangay Tangaon
Barangay Tagipuro
Barangay Pugao
Municipality of Dingras (7) Municipality of Dingras (10)

Barangay Capasan Barangay Suyo
Barangay Suyo Barangay Capasan
Barangay Palyas

llocos Sur llocos Sur

Municipality of San Juan (6) Municipality of Sinait (10)

Barangay Baliw Barangay Purag
Barangay Duyayat
Barangay Namnaman
Barangay Recudo
Municipality of Magsingal (1) Municipality of Magsingal (2)
Barangay Panay Norte Barangay Panay Norte
Municipality of Narvacan (8) Municipality of Narvacan (10)
Barangay Rivadavia Barangay Quinarayan
Barangay Orence Barangay Orense
Barangay Sta. Lucia Barangay Sta Lucia
Barangay Bantay-agut
Barangay Marga-ay
Municipality of Sto. Domingo (8)
Barangay Parada

Barangay Paras

Field survey and documentation, respondent sampling, and survey
schedule. Documentation of the cultivation practices of Ilocos tomato
growers was conducted following a face-to-face interview using
a questionnaire. The locations selected were the major tomato
production areas in the region for processing-type tomatoes
identified by Northern Foods Corporation (NFC), a government-
owned and controlled corporation (GOCC). Until its abolition in
2021, NFC was the only facility in the Philippines that processed
tomatoes into paste using its flagship variety, “Ilocos Red”.

https://pas.uplb.edu.ph



Production Practices of Tomato Growers in the Ilocos Provinces

Respondents were not randomly selected as the list was
provided by NFC, consisting of tomato farmers who had a contract
growing agreement with the corporation. Growers who were
available and were willing to participate in the survey were selected
as respondents. The survey interview was conducted from 2018 to
2019. A total of 15 fresh-type and 30 processing-type tomato growers
from Ilocos Sur and 23 fresh-type and 20 processing-type tomato
growers from Ilocos Norte were interviewed. The questionnaire
focused on the practices of tomato growers relating to fertilizer
management and application rates, seeding rates and nursery
management, planting distance, perceived losses due to biotic
stresses, and estimated yields.

Data processing, analysis and presentation. Responses relating to
the data variables such as type of commercial fertilizer materials
used, application rates for NPK, seeding rate, planting distances,
seedling age, perceived losses due to insect pests, perceived
losses due to diseases, and perceived losses due to weeds were
summarized and expressed as percentages and/or averages
by province and by cultivar type. The frequency of each class
in the range of responses for a given variable was calculated by
simple percentage derivation. Where unit of measure is necessary,
summary values and/or averages were expressed either in kg ha?,
g ha' or t ha'. Data processing, generation of summary statistics,
and data visualization by graph were all done in Microsoft Excel.

RESULTS

Commonly Used Fertilizers and Corresponding Application
Rates

The proportion of respondents to the type of commercial fertilizer
used is shown in Fig. 1. In both provinces, respondents identified
five commonly available commercial fertilizers in granular
form: complete, ammonium phosphate (AP), urea, ammonium
sulfate (AS), and muriate of potash (MOP). Except for fresh-type
growers in Ilocos Sur, AP, AS, and MOP are the most preferred
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fertilizer materials in both provinces, with about 53% — 87% of the
respondents listing all three materials. The almost equal number
of respondents for fresh-type growers in Ilocos Sur using AP and
complete fertilizers implies that growers are divided between using
these two fertilizer materials. Interestingly, tomato growers of both
variety types, especially those from Ilocos Sur, more commonly
use commercial foliar fertilizers (57% — 83%), more so than urea,
complete, and AP fertilizers. For fresh-type growers in Ilocos Sur,
a maximum of 33% use urea fertilizers and a maximum of 43% use
complete fertilizers. Most respondents source the major nutritional
elements (NPK) from AP and MOP fertilizers. The source of N can
be chosen between AP fertilizers, which provide both nitrogen and
phosphorus, and AS fertilizers, which supply nitrogen along with
sulfur. In both provinces and for both variety types, complete and
urea fertilizers are not as popular among respondents. Slightly
more fresh-type growers in Ilocos Norte use AP, AS, and MOP
fertilizers than processing-type growers. Similarly, more fresh-type
growers in Ilocos Sur use AS and MOP fertilizers, but they have
a lower preference for AP fertilizers compared to processing-type
growers.

Fig. 2 shows the average amounts of NPK fertilizers applied
and the corresponding average yields. Generally, Ilocos Sur growers
use higher application rates ranging from 36 kg ha™ of P to 147 kg
ha of N. In contrast, Ilocos Norte rates range from 34 kg ha' P to
99 kg ha™ N. Data shows that Ilocos Sur growers apply 26, 9, and
42 kg more N, P, and K fertilizers, respectively. In both provinces, P
is the least supplied for both fresh- and processing-types with the
highest application rate at 57 kg ha™ by processing-type growers in
Ilocos Sur, while N is the most supplied element with application
rates of 106 — 140 kg ha' by processing-type growers in Ilocos
Norte. The estimated average yields conform with the fertilization
rates—Ilocos Sur has a higher average yield for both variety types
compared to Ilocos Norte. Average yields in Ilocos Sur are higher
by 27.2 t for the processing-type and by 7.18 t per ha for the fresh-

type.
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Fig. 1. Proportion of respondents to
the specific fertilizer commonly used
by tomato type in the llocos provinces,
Philippines. AP: ammonium phosphate,
AS: ammonium sulfate, MOP: muriate
of potash.
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Fig. 2. Average amounts of NPK
fertilizers applied and corresponding
yield by tomato type in the llocos
provinces, Philippines.

Commonly Practiced Seeding Rates and Transplanting Ages

Figs. 3A and 3B show the proportion of respondents practicing
the different seeding rates for processing-type and fresh-type
tomatoes, respectively. For the processing-type, responses can
be categorized into four amounts of seed used per ha with
modal seeding rates of 250 and 400 g (Fig. 3A). Generally, most
respondents in Ilocos Sur practice seeding rates of 400—>600g.
In contrast, the majority (55%) of Ilocos Norte respondents
practice a lower seeding rate at 250 g per ha. Moreover, 20%
of Ilocos Norte tomato growers practice a seeding rate of 200
g compared to only 7% of Ilocos Sur tomato growers. On the
other hand, seeding rates for the fresh-type are interestingly
variable, with Ilocos Norte having seven seeding rates from 100
to 400g per ha and Ilocos Sur having 6 seeding rates (Fig. 3B).
The modal value, however, was 350 g for both provinces. The
seeding rate of Ilocos Norte fresh-type growers is 100 g higher
than that of the processing-type growers. A sizable proportion
of fresh-type growers also practice seeding rates of 200 g or
less compared to processing-type growers. For both provinces,
the modal seeding rates for fresh-type were 100, 150, and 350 g
seeds per ha. Seedling age, on the other hand, can be grouped
into ranges (Fig. 4). It was observed that in both provinces,
most respondents transplant 21-25-d-old seedlings for both
variety types, although there are slightly more (48%) fresh-type
growers in Ilocos Norte who transplant 10-20-d-old seedlings
than those who transplant 21-25-d-old seedlings (39%).

Commonly Practiced Planting Distances

The proportion of respondents practicing the different planting
distances for the processing-type variety is shown in Fig. 5A.
Ilocos Sur growers practice as many as seven distances and
Ilocos Norte growers practice five distances. Three modal
distances were identified for Ilocos Sur growers: 30 x 30, 30 x
75, and 20 x 100 cm. Ilocos Norte growers, on the other hand,
practice slightly wider planting distances with modal distances
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of 35 x 50, 30 x 75, 20 x 100, and 50 x 100 cm. For the fresh-
type variety, planting distances are even more variable (Fig.
5B). Ilocos Norte growers listed 13 distances from 30 x 30 cm to
90 x 150 cm, while Ilocos Sur growers mentioned five planting
distances. For both provinces, however, the modal value was 30
x 100 cm. Ilocos Norte growers listed the three widest planting
distances, namely 60 x 60, 75 x 90, and 90 x 150 cm, while Ilocos
Sur growers listed the narrowest distance at 30 x 30 cm. A large
majority of the Ilocos Sur growers (60%), however, practice a
planting distance of 30 x 100 cm, similar to Ilocos Norte growers
(32%).

Perceived Yield Losses Due to Biotic Stresses

Respondents were asked to estimate the extent of damage
caused by different pest types on the yield of their tomato crops
under their current growing practices. Their responses showed
different perspectives—most of the Ilocos Sur respondents
growing the processing-type perceive yield loss due to insect
pests to be only about 20% or less, but those growing the fresh-
type perceive yield loss due to insect pests to be around 40%,
60%, or 80% (Fig. 6A). Ilocos Norte growers also had varying
responses, but most values were below the above-mentioned
estimates for both variety types. Fifty-two percent (52%)
of fresh-type growers and 25% of processing-type growers
estimate yield loss to be at ~60%, while 20% of processing-type
growers estimate yield loss to exceed 80%.

Estimates of yield loss due to diseases as perceived by
tomato farmers varied from less than 10% to as much as over 80%
(Fig. 6B). Of the Ilocos Sur respondents, about 40% of processing-
type growers estimate yield loss to be 21% — 40%, while 33% of
fresh-type growers estimate yield loss in the same range, and
another 33% estimated a loss of 41% — 60%. In contrast, 60% of
processing-type growers in Ilocos Norte estimate yield loss to be
over 80%, while 43% of fresh-type growers estimate yield loss
at 41% — 60%, and another 22% estimate a loss of 21% — 40%.

https://pas.uplb.edu.ph
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Perceived yield losses due to weeds are presented in
Fig. 6C. Estimates varied from less than 10% to over 80%.
The majority (37%) of processing-type growers in Ilocos Sur
perceive yield loss to be either around 21% — 40% or less than
10%. Estimates varied widely for the fresh-type growers,
although 40% of them perceive yield loss to be 41% — 60%.
Ilocos Norte growers, on the other hand, estimate yield loss to
be less than 10% for most processing-type growers and 41% —
60% and 21% — 40% for fresh-type growers.

To summarize, diseases are perceived to cause the most
damage at 20% — 40% losses for Ilocos Sur growers (Fig. 7A)
to as much as 80% for most Ilocos Norte growers (Fig. 7B).
Most respondents estimate yield losses due to insect pests
and weeds to be only 20% or even less than 10%. Weeds are
considered to have the least impact on yield, with the majority
of respondents (33% in Ilocos Sur and 55% in Ilocos Norte)
estimating yield losses to be only about 10% for both provinces.
Yield losses due to insect pests are perceived variably in Ilocos
Norte, with modal estimates ranging from 21% to 80%, while
the majority of Ilocos Sur growers estimate a yield loss of 20%
or less.
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DISCUSSION

The fertilizer management practices of Ilocos tomato growers
allow them to produce feasible yields as affirmed by the
respondents and their common practices. The N rates noted
in this survey are similar to those reported in previous studies.
Etissa et al. (2013) found that 105 kg of N could produce 56 t
ha! of fruit yield while Sigaye et al. (2022) reported that 138
kg ha? of N could produce 73 t ha™ of fruit yield. Beyene and
Amare (2019) also concluded that 150 kg ha' of N produced
the maximum yield, while 100 kg ha™ was the optimum rate.
A considerable number of farmer respondents confirmed that
they use foliar fertilizer as an added nutrient, which is almost
the same number of farmer respondents using granular-type
fertilizers. This addition of foliar fertilizer may have contributed
to obtaining a feasible yield level. Moreover, the role of N in
crop growth is well-established. It is a primary component of
cell constituents such as enzymes, chlorophyll, and vitamins,
among others (Role of nitrogen in tomato production n.d.).
Nishat et al. (2021) also found that N significantly increases the
growth and yield of tomatoes. In particular, it helps improve
fruit size, quality, taste, color, and storage quality.

https://pas.uplb.edu.ph



Production Practices of Tomato Growers in the Ilocos Provinces

“ Perceived Yield Loss Due to Insects
80

70

c
50
40
30

20

Percentage of Respondents

10

-l

<10 11-20

# ILOCOS SUR PROCESS
2 1LOCOS SUR FRESH
% ILOCOS NORTE PROCESS

m ILOCOS NORTE FRESH

21-40 41-60 61-80

Perceived Yield Loss (%)

H Perceived Yield Loss Due to Diseases
80

70

60

30

20

Percentage of Respondents

e

10
s
e
s
0 e

<10 11-20

B ILOCOS SUR PROCESS
““ILOCOS SUR FRESH
W ILOCOS NORTE PROCESS

W ILOCOS NORTE FRESH

Perceived Yield Loss (%)

n Perceived Yield Loss Due to Weeds
60

50
40
30

20

Percentage of Respondents

10

=

11-20

° WIIIIIIIIIﬂIHIEIIIIIIIIIIIIIIII]IIIIII!IIIIIIIIIIIill

A
=

m [LOCOS SUR PROCESS
ILOCOS SUR FRESH
= |LOCOS NORTE PROCESS

m ILOCOS NORTE FRESH

21-40 41-60 61-80 >80

Perceived Yield Loss (%)

https://pas.uplb.edu.ph

| Philipp Agric Scientist (2024)107(4):354-365

Annalissa L. Aquino et al.

Fig. 6. Proportion of respondents
and their perceived yield losses due
to insect pests (A), diseases (B), and
weeds (C) in the llocos provinces,
Philippines.
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Similarly, Ilocos tomato growers apply high amounts
of K, with application rates ranging from 80 to 137 kg ha™.
Application rates for K were observed to be the second highest
after N, while P has the lowest application rate, ranging only
from 22 to 50 kg ha'. Some tomato growers recommend
similar rates of high N and K and low P (Juan Magsasaka
2021). These rates are also mentioned in the Department of
Agriculture (DA)-Regional Field Office 2 Tomato Production
Guide (DA 2017). Etissa et al. (2013) concluded that 40 kg ha!
of P produced the maximum yield, while Zhu et al. (2017)
recommended slightly higher rates at 66 — 87 kg ha™ to achieve
desirable growth parameters. Naz et al. (2019) recommended
an even higher P rate at 130 kg ha™ as appropriate for farming
conditions in Peshawar, Pakistan. Similarly, Igbal et al. (2011)
recommended the same rate to achieve high tomato yields.
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However, Ahmad et al. (2015) reported that yield, firmness,
and fruit weight, among others, significantly increased at 60
kg ha™ of K. While P and K application rate recommendations
may vary widely, practices by Ilocos tomato growers fall
within these ranges. The estimated average yields were also
found to correspond to the amounts of fertilizer applied.
Ilocos Norte growers reported lower yields for both variety
types compared to Ilocos Sur growers, which may be due to
the lower amounts of NPK applied.

Seeding rates and nursery management practices vary
widely among growers by province and by variety type. A
large number of respondents tend to practice higher seeding
rates starting at 250 g ha™ up to over 400 g ha' seeds, which
are higher than the commonly recommended rates for tomato.

https://pas.uplb.edu.ph
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The DA Regional Field Office 2 recommends a seeding rate
of 100 — 200g ha™ for the Cagayan Valley region (DA 2017).
Commercial seed producers also recommend a seeding rate
of 200 g ha™ (Tomato seed rate n.d.; Tomato production guide
2024), while the Agritech Portal of Tamil Nadu Agricultural
University (2023) recommends a slightly lower rate of 150 g ha™
for hybrid varieties. While some Ilocos tomato growers adhere
to these recommended seeding rates, others continue to use
higher rates, resulting in higher seed costs. The respondents
reported several reasons including experience with low seed
viability, provision for seedling mortality during the nursery
stage, and provision for early replanting of dead transplants.
In rice cultivation, high seeding rates are often associated with
low seed quality, compensation for seed losses due to damages
from birds, rats, and snails, and reducing wide open spaces
that may be taken over by weeds (IRRI 2024).

The modal planting distances observed in this study
differed between the fresh-type and the processing-type
growers but were generally consistent for both provinces.
The most common planting distance for fresh-type tomatoes
corresponds to approximately 30 000 plants ha”, while for
processing-type tomatoes, the modal values correspond
to about 40 000 and 50 000 plants ha'. This suggests that
respondents maintain a higher planting density for the
processing-type compared to the fresh-type. Interestingly,
however, some processing-type growers in Ilocos Sur also practice
planting densities below the typical 40 000 plants ha', while some
Ilocos Norte growers use even lower planting densities at around
20 000 plants ha.

Transplanting age also varies among Ilocos tomato
growers, with some transplanting as early as about 20 d after
sowing (DAS) to as late as 30 DAS. This aligns with several
reports indicating that the majority follow the commonly
recommended transplanting age of around 3 — 4 wk after
sowing (Agble 1995; DA 2017; Jaiswal et al. 2017; Swett 2017;
Modupeola et al. 2019). These observations suggest potential
avenues for technical interventions in tomato-growing
practices aimed at improving and standardizing seeding rates,
seedling nursery management, and early transplanting care.

Results also showed that yield losses due to biotic stresses
affecting tomato cultivation are a concern among Ilocos
growers at varying levels. Diseases are perceived to cause
the greatest yield loss while weeds are perceived to cause the
least. Regarding yield loss due to insect pests, tomato growers
in Ilocos Norte perceive greater losses than those in Ilocos Sur.

Of these biotic stresses, diseases are more difficult to
manage and monitor, thus causing more damage. Ma et al.
(2023) stated that diseases from soil-borne pathogens such as
Fusarium oxysporum are regarded as major threats to tomato
cultivation worldwide, causing yield losses of 10% — 80%. The
Department of Agriculture (DA) (2017) listed Fusarium wilt
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and bacterial wilt as among the most prevalent and destructive
diseases of tomato in the Cagayan Valley region. Soil-borne
pathogens are difficult to control due to their persistence in
the soil (Ma et al. 2023). Moreover, host resistance, which is
the primary approach to disease management in tomato,
is generally limited among the current commercial tomato
varieties available in Tlocos.

On the other hand, insect pests and weeds are easier
to detect and monitor; hence, control measures can be
immediately applied. The majority (67%) of respondents
identified whiteflies, fruitworms/borers, and leaf miners
as the most common insect pests causing crop damage. The
Department of Agriculture-Agricultural Training Institute
(DA-ATT) (2008) reported thrips, fruitworms, and whiteflies as
the most common pests of tomato in the Philippines. Similarly,
Balabag et al. (2019) listed whiteflies and fruitworms as the
prevalent insect pests of tomato in Lanao del Sur. Navasero
and Navasero (2015) identified a number of insect pests of
tomato in the Philippines but also listed fruitworms as the
most significant since they cause direct damage to the fruit.
However, fruitworms can be effectively managed through the
use of many registered insecticides.

Yield losses due to weeds are generally perceived to
be low, although respondents presented a wide range of
estimates from less than 10% to over 80%. Labonite et al.
(2015) stated that yield loss estimates due to weeds may be
40% — 60% while Mohamed and Abdalla (2023) cited a wider
range of 32% — 96%. The general perception of low yield loss
due to weeds may be associated with the relatively easier
management of weeds compared to insects and diseases.
These management practices include good land preparation,
manual or mechanical follow-on weeding, chemical control
(Lanini et al. 2011), and use of mulch (CTA 2004; Labonite et
al. 2015). Herbicide application, manual weeding, mechanical
weeding, or using hand tools are among the common weed
management practices of Ilocos tomato growers, both for
processing-type and fresh-type tomatoes.

CONCLUSION AND RECOMMENDATIONS

Fertilizer choices and management, seeding and seedling
establishment, and the perceived effects of biotic stresses of
tomato growers in the Ilocos provinces, Philippines were
assessed in this study. Results showed that the fertilizer rates
adopted by farmers do not align with the recommended
guidelines for tomato cultivation. Farmers typically apply
higher amounts of nitrogen and potassium, often using
ammonium sulfate or ammonium phosphate as their primary
nitrogen sources. Potassium is primarily supplied through
muriate of potash, while phosphorus is derived from the
application of complete fertilizers and ammonium phosphate.
Nutrient application rates, particularly for nitrogen and
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potassium, show a gradient from low to high, perhaps due
largely to the financial capacity of individual farmers to
purchase fertilizers. Alongside granular fertilizers, foliar
fertilizers are also extensively used, holding the same level of
importance among Ilocos tomato growers. Seeding rates vary
among farmers, reflecting differences in seed quality, nursery
skills, and practices. This variability may also indicate a
cautious approach, ensuring sufficient seedlings are available
for later replanting. Likewise, transplanting distances
employed by farmers exhibit significant variability. Perceived
yield losses due to biotic stresses range widely, from as little
as 10% to over 80%, with the latter implying near-total crop
failure. These findings highlight the influence of management
practices on the success of crop production and underscores
the value of gathering baseline information that can be
used as a basis to refine crop production components that
are key in realizing optimum yield. Among the commercial
tomato cultivation practices that need to be refined are the
use of optimum fertilization rates, improvement in seeding
and seedling nursery practices by improved seed quality
and variety, and improvement in after transplanting crop
management practices to minimize yield reduction effects of
biotic stresses. It is also recommended to examine the costs
and benefits of the popularity of foliar fertilization practices
among Ilocos tomato growers.
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