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Abstract
The study was conducted to evaluate the growth and development of lettuce in the open
field and protected culture applied with the different fermented plant juices (FPJs) of
different sources. The experiment was laid out in a Randomized Complete Block Design
(RCBD) with three replications in a two-factor experimental treatment as follows:
Factor A (Type of Field) Open field (C1) and protected culture (C2) and Factor B
(FPJs) consisting of azolla (F2), kakawate (F3), ipil-ipil (F4) and Control (F1) (No
FPJ). With the two types of fields, the lettuce grown in the protected culture got the
tallest leaf length and obtained the greatest number of leaves while the lettuce applied
with kakawate (F3) and control (F1) produced the tallest length leaf and the lettuce
planted in an open field gained the highest weight.
Keywords: concoction, lettuce, open-field, protected culture
Introduction
Lettuce (Lactuca sativa L.) is a member of the Astereceae family. It is most often grown
as a leaf vegetable and for seed production. Lettuce thrives best in soil that is high in humus,
with plenty of compost and a steady supply of nitrogen. Accordingly, lettuce leaves that are
darker in color contain more vitamins and minerals than the paler varieties. The heads with
the greenest leaves have the highest nutritional value among the lettuces. Moreover, these
green leaves also have the best flavor and highest fiber. Lettuces are easy to grow, and even
more so if the plants are provided with the necessary conditions for survival. While a
healthy diet for consumers depends on plentiful consumption of fresh fruits and vegetables,
the knowledge and skills necessary to provide procedures that assure safe production,
processing and handling are inadequate.
Just like any other Astereceae, lettuce is also sensitive to light. Exposure of plants to
light intensities can affect metabolic and photosynthetic activities that can enhance or deter
growth and development. Although direct sunlight can promote better photosynthesis to
plants but by providing a shade or canopy can likewise minimize light stress and even help
conserve soil moisture.
Many of the farmers today use huge amounts of synthetic fertilizers to supply the
essential nutrients needed by plants for growth and reproduction. But because of the
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increasing price of commercial and synthetic fertilizers and its residual effect on the soil
environment, many studies on organic farming particularly on the use of plant extracts as
fertilizer are pursued.
One of the organic fertilizer materials that are observed to be of potential is the
fermented plant juices (FPJs) which use crude sugar to extract the essence through osmotic
pressure. Therefore, FPJ is a rich enzyme solution that is full of useful bacteria that can
invigorate plants and animals. It is most commonly done as plain liquid manure or plant
extract solution. It is a dynamic practice gaining increased usage where poor farmers need
to obtain fertility and pest control from local plants and simple on-farm extraction methods.
However, to obtain affectivity and better results, there is a need to test plant extracts of
different plant sources for FPJ.
Kakawate tree, except for being a leguminous plant, can fix nitrogen from the air just
like ipil-ipil and azolla. Studies about kakawate have overlooked its other important uses as
rodenticide and insecticide that makes it more advantageous from the other FPJ sources.
It is on this premise that this study was conducted to identify which plant extract of
FPJ would be best considered on the performance of lettuce in an open field and protected
culture.
This study was conducted to evaluate the performance of lettuce grown in an open
field versus the protected culture applied with different FPJs of different sources.
Specifically, the objectives of the study were as follows:
1. To compare the growth performance of lettuce in the open field and protected
culture at different growth periods;
2. To find out the effects of the different FPJs on the growth and yield of lettuce in
terms of its length, width and number of days and weight; and
3. To determine the interaction effects between the type of culture and the different
FPJs on the growth and yield of lettuce.
Apahidean et. al. (2012), in their studies upon a lettuce sortiment grown in protected
culture, found the variants of rosette lettuce had a diameter over 30 cm, which is very good
to quality standards. Crisp lettuces had yields between 38-40t/ha, and head lettuces 45-51
t/ha. The highest yields were obtained at Roderick, Crufia, Clarion and Limax. After one
run of investigating iceberg lettuce in hydroponic greenhouse, it was observed that head
lettuce was possible, head weight and density may not be the same as field iceberg lettuce,
not all cultivars appeared to be well suited to our conditions because some bolting and tip
burn occurred and anecdotally, the taste of the produce was encouraging (Bumgarner, 2013).
Hasan (2013), in her study organic production of urban grown lettuce and its
protection from heavy metals, stresses that the planting of iceberg lettuce in plastic houses
gave best results as compared with open fields. Also shows that spraying humic acid with a
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concentration of 0.5 g. L-1 caused a significant increase in vegetative growth compared with
most other treatments. For the interaction between culture location and different
concentrations of humic acid, there is a real effect shown from the data that the interaction
between plastic houses is 0.5 g. L-1 humic acid was significant in its effect. This enhancement
in the characteristics of the vegetative growth of plants in plastic house may attribute to the
protected cultivation, protect the plants from adverse climatic conditions and to provide
optimum conditions of light, temperature, humidity and others for the best growth.
A study of the effect of urea-N fertilizer dosage supplemented with ipil-ipil tree litter
on yield of rice and insect prevalence showed that the different treatments significantly
influenced the yield and yield components viz. total tillers/hill, effective tillers/hill, filled
grains and unfilled grains/panicles. The highest yield of 4.62thm-2 with an increase of
21.57% over the control was recorded in treatment 180kg urea hm-2, which was statically
similar to the treatment 90 kg urea hm-2. The prevalence of insects viz. green leafhopper,
brown planthopper, rice bugs, leaf folder and stem borers were mostly correlated with
N-levels. The prevalence of insects in general gradually increased with the increase in N.
Therefore, this study suggests that the combined application of organic materials (tree litter
of ipil-ipil) and N-fertilizer of 90kg hm-2 may produce good yield while minimizing insect
prevalence in the rice field (Abdullah & Hossain 2006).
According to an article in a magazine published by the UN Food and Agriculture
Organization (FAO), from his 7,000-square-meter farm, Fantilanan netted annual income
more than twice those of nearby farmers with four times as much land. Instead of using
commercial fertilizer, he used azolla.
Fantilanan used azolla to fertilize rice, vegetables, fruit trees, seedlings, and other
cash crops. He also used it as feed for his ducks, chickens, and swine. The family also ate
it since his wife served tasty azolla burgers and omelettes. It can be used as an ideal feed for
cattle, fish, pigs and poultry, and also is of value as a bio-fertilizer for wetland paddy. It is
popular and cultivated widely in other countries like China, Vietnam, and the Philippines,
but has yet to be taken up in India, in a big way.
According to Roskoski et al. (1980), studying Mexican material, the seeds contain
11.93% humidity, 1.90% ash, 33.00% CP, 16.50% CF EE, 9.07% CF, 27.60% carbohydrates with
a 52.42% in vitro digestibility. The foliage contains 11.96% humidity, 12.09% ash, 19.92% CP,
2.34% crude fat, 11.04% CF, 42.65% carbohydrates, and 69.69% in vitro digestibility. Low
levels of alkaloids were found in the seed and saponins in the foliage, but the plant is still
used for forage. (Roskoski et al. 1980)
Results of the study about kakawate (Gliricidia Sepium, Jacg.) as soil amendment and
biological control of soil-borne pathogens, confirmed its efficiency as documented from
farmers’ experiences. After nine rice cropping seasons, kakawate significantly improved rice
grain yield, providing healthy plants comparable to those plants with chemical fertilizers,
and supporting the activities of beneficial soil organisms. The general findings indicative of
kakawate’s pesticidal activity is the capability to boost the resistance of the rice crop to root
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infection, insect and disease infestation. The effectiveness of kakawate as a plant nutrient
source and bio-control of soil-borne pathogens can be an option for the future, as it
guarantees yields, reduces costs, is environmentally friendly and contributes to the
sustainability of agriculture (Villegas-Panga, 2010).
Methodology
Experimental Design and Treatment
The experiment was a two-factor split plot arranged in Randomized Complete Block
Design (RCBD).
The experimental treatments were as follows:
Factor A (Type of Factor B (FPJ source)
culture)
F1
–
Without
C1 – Open field
(Control)
C2
–
Protected
F2 – Azolla
culture

FPJ

F3 – Kakawate
F4 – Ipil-ipil

Field lay-out
The main plots were composed of the open field (C1) and protected culture (C2) with
the dimension of 5 x 15 m replicated three times. The main plots were further subdivided
into sub-plots, each with a dimension of 2 x 3 m with a pathway of 1 m. The different FPJ
sources were assigned as follows; F1-Without FPJ (Control), F2-Azolla, F3-Kakawate and
F4-Ipil-ipil.
Cultural Practices
Preparation of Concoction. The FPJs were prepared a month before transplanting
following the procedures below:
1. Azolla, kakawate and ipil-ipil leaves were collected before sunrise to preserve
nutrient content on the dew. These were chopped into small pieces to facilitate better
juice extractions.
2. Sugar was added to a proportion of 1 kg to 2 kg of plant materials and 1 L of water.
3. The mixture was placed in a basin and covered with a lint cloth for seven days.
4. The liquid part of the mixture was extracted into a jar, 80% filled, covered loosely
and stored for another seven days ready to use.
Land Preparation. The experimental area was cleared using a sharp bolo. It was thoroughly
prepared mechanically through repeated cultivation. Furrowing was done after the
cultivation. Drainage canals were constructed between plots using a spade.
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Soil Media Preparation and Sowing. The soil media for seedling production of lettuce were
sterilized through pouring hot water in it. It was composed of a mixture of garden soil and
vermi-compost. The soil media were placed in individual trays. The lettuce seeds were
directly sown in the seed tray and gently covered with fine soil. The germinating seeds were
watered early in the morning and late in the afternoon to enhance germination and good
seedling stand. The seed tray was placed in the shaded area, until 18 days when they
produced three true leaves.
Hardening. The seedlings in the seed tray were gradually exposed to sunlight to adapt to
natural field conditions. Total exposure was done after five days prior to transplanting.
Organic Fertilizer Application. Vermi-compost was applied at 50 g in each planting hole in
a plot before planting. This was thoroughly mixed with garden soil five days before
transplanting to allow decomposition and ensure good seedling establishment.
Construction of Canopy. The canopies for shading were constructed seven days before
transplanting. The frame was made of bamboo slats 5 m long curving towards from end to
end of the 2 m side of the plot. It was 1 m high with a white chattel plastic covering.
Transplanting. Lettuce seedlings were transplanted after hardening into the holes of a 2 x 3
m plot. The seedlings were transplanted at a distance of 20 cm between hills. Transplanting
was done in the afternoon after which the seedling base was moistened with water.
FPJ Application. The FPJs of the different material sources (azolla, kakawate and ipil-ipil)
were applied three days after transplanting per hill per treatment. Application of FPJs
continued every three days thereafter. The FPJs were diluted in potable water at a ratio of 20
ml FPJ: 1 L of water. This was based on the ratio of 20 ml: 1 L of chemical-free water. In the
first 30 days after transplanting, 1 cup (160 ml) of mixed FPJ was applied directly to the base
of the plant. The amount was increased to 2 cups (320 ml) at 31 days until harvest.
Weeding and Cultivation. Weeds in the experimental area were controlled mechanically by
hand pulling. Cultivation using hand trowel followed after each weeding operation to
loosen the soil and enhanced aeration. Weeding was done at seven-day intervals.
Pest Management. The growing lettuce plants were protected from pest infestation using
oriental herbal nutrients with chili extracts at the rate of 5 ml OHN/ 160 ml chili extract/1ml
water. Mechanical control as hand-picking was used to minimize the presence of insect pest
larvae. Cleanliness and sanitation were practiced for the whole duration of the study to
prevent harborage of pests.
Harvesting. Harvesting of lettuce was done at 60 days after transplanting as the leaves were
in full size and tender. The whole plant was weighed minus the root system.
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Data Gathering Procedure
Growth Parameters
1. Leaf length (cm ) – This was taken by measuring the plant from the base to the
longest tip of a leaf of the 10 representative samples in each plot, 15, 30, 45 and 60
days after transplanting (DAT).
2. Leaf width (cm) – The width of the leaf was determined by measuring the widest
portion of the leaves of the sample plants at 30 and 60 DAT.
3. Number of leaves – The number of leaves was determined by counting the
number of leaves per plant per treatment at 15, 30, 45 and 60 DAT.
Yield Parameters
1. Weight (g) per hill– The weight of the lettuce was determined by weighing the
whole plants without roots taken from the 10 representative samples.
Analysis of Data
The data was analyzed for a split plot two-factor experiment in Randomized
Complete Block Design (RCBD). F-test was used to determine significant effects of variables,
while the treatment mean comparison was tested using Duncan’s Multiple Range Test
(DMRT). Interaction effect was determined to find out the influence between Factor A and
Factor B.
Presentation Analysis and Interpretation of Data
Growth performance of lettuce in the open field and protected culture at different
growth periods.
Leaf Length of Lettuce at 15 DAT
The data on Table 1 show significant difference on the leaf length of lettuce at 15 DAT
as affected by the type of culture and application of FPJ of different sources. Plants under the
protected culture (C2) had longer leaves with a mean of 4.10 cm as compared to open field
(C1) with a mean of 2.76 cm. On the other hand, plants without FPJ (F1 – Control) and
applied with kakawate FPJ (F3) produced the longest leaf with a mean of 3.83 cm and 3.73 cm,
respectively. The difference however, was comparable with those applied with ipil-ipil FPJ
with a mean of 3.38 cm. The shortest leaves were derived from plants applied with azolla FPJ
with a mean of 2.93 cm. This result conforms with the findings of Apahidean et. al (2012) in
their study as they stated that lettuce sortiment grown in protected culture found the
variants of rosette lettuce had a diameter over 30 cm, which is labeled as very good to
quality standards.
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Table 1. Leaf length (cm) of lettuce at different growing periods as affected by the type of
culture and different FPJs.
TREATMENT
15
Main Plot
C1 – Open Field
C2 – Protected Culture
P – value
Sub – Plot
F1 – No FPJ (control)
F2 – Azolla
F3 – Kakawate
F4 – Ipil-ipil
P – value

DAYS AFTER TRANSPLANTING
30
45

60

2.76b
4.10a
0.0399*

8.52
12.17
0.0541ns

13.85
18.04
0.0791ns

20.34
22.75
0.3705ns

3.83a
2.78b
3.73a
3.38ab
0.0138*

11.4
9.01
10.09
10.94
0.3400ns

14.20b
15.00
17.30a
17.12a
0.0423*

18.5
21.66
23.27
23.27
0.1037ns

ab

Means having the same letter superscript are not significantly different from each other.
* Significant
ns
Not significant

Number of Leaves of Lettuce at 15 Days after Planting
The data on the Type of culture and the FPJ sources revealed a significant effect on
the number of leaves of lettuce 15 DAT as shown in Table 2. Lettuce planted in protected
culture produced a greater number of leaves of 4.34 as compared to plants planted in the
open field with a mean of 4.03. On the other hand, FPJ application had a significant effect on
leaf production. Lettuce in the control plots (F1) got the greatest number of leaves with a
mean of 4.40, while plants applied with kakawate FPJ (F3) rank second with a mean of 4.39
leaves. Those with ipil- ipil FPJ (F4) had a mean of 4.02 leaves, while those with azolla FPJ
(F2) had the least with a mean of 3.92 leaves. Hasan (2013) in her study on organic
production of urban grown lettuce and its protection from heavy metals, stresses that the
planting of iceberg lettuce in plastic houses gave the best result as compared with open
fields. It also shows that spraying humic acid caused significant increase in vegetative
growth compared with other treatments.
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Table 2. Number of leaves of lettuce at different growing periods as affected by the Type of
culture and different FPJs.
TREATMENT
15
Main Plot
C1 – Open Field
C2 – Protected Culture
P – value
Sub – Plot
F1 – No FPJ (control)
F2 – Azolla
F3 – Kakawate
F4 – Ipil-ipil
P – value

DAYS AFTER TRANSPLANTING
30
45

60

4.03b
4.34a
0.0359*

5.93
6.08
0.6707ns

11.07
9.81
0.2048ns

15.63
26.72
0.2921ns

4.4a
3.92b
4.39ab
4.02a
0.0443*

5.90
5.79
6.34
5.99
0.4173ns

8.97b
9.69ns
20330a
11.07a
0.00**

12.55b
13.30b
16.20a
15.93a
0.0002**

ab

Means having the same letter superscript are not significantly different from each other.
* Significant
ns
Not significant

Number of Leaves 45 days after Transplanting
The application of FPJ indicated a significant influence in the number of leaves of
lettuce at 45 DAT. Kakawate FPJ (F3) had the greatest number of leaves with a mean of 12.03
and ipil-ipil FPJ (F4) with a mean of 11.07. Azolla FPJ (F2) had 9.69 while Control (F1) had a
mean of 8.97. Generally, lettuce applied with different FPJ was significantly better than those
without application. The study revealed a significant interaction between the type of culture
and the FPJs applied on lettuce. Kakawate FPJ (F3) and ipil-ipil FPJ (F4) influenced the growth
of lettuce in the open field (C1) but not in the protected culture (C2).
Number of Leaves of Lettuce 60 After Planting
The data on the application of the different FPJs showed significant influence on the
number of leaves at 60 DAT. Lettuce applied with kakawate FPJ (F3) produced the greatest
number of leaves with a mean of 19.13 but it is statistically comparable with those applied
with ipil-ipil FPJ (F4) with a mean of 17.63 leaves. Azolla FPJ (F2) produced a mean of 13.03
leaves, while Control –No FPJ (F1) got the lowest mean of 12.73 leaves. This indicated that
among the four sources of FPJ, kakawate and ipil-ipil had significantly influenced the
production of the leaves of lettuce at 60 DAT. The statistical analysis of the data further
showed a significant interaction effect between the type of culture and the application of FPJ
on the number of lettuces. It was found out that the combination of open field and kakawate
and ipil-ipil FPJs had the greatest number of leaves with means that ranged from 17.63 to
19.13.
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Weight of Lettuce per Hill
The data on the weight of lettuce per hill as planted in an open field and protected
culture applied with the different FPJs are shown in Table 3. It revealed that lettuce planted
in an open field (C1) were affected significantly in terms of weight of the lettuce harvested
per hill as it has a mean of 131.2g of leaves as compared to the protected culture (C2) that has
a mean of 41.1 g. This is in line with Bumgarner (2013) on investigating iceberg lettuce in
hydroponics greenhouse. It was observed that head lettuce was possible, head weight and
density may not be the same as field iceberg lettuce and not all cultivars appeared to be well
suited to the condition. Further observations indicated that lettuce applied with different
FPJs showed significant effect on the weight of lettuce per hill. This result confirms the
findings in the study of Pascual (2013) on fertilizer, fermented activators, and EM utilization
in pechay. His data on the yield components of pechay at harvest revealed that the length,
number and area of leaves and the computed yield were significantly affected by the
fertilizer, fermented activators and EM applied. Kakawate FPJ (F3) gained a mean weight of
111.4 g which was significantly comparable with that of the effect of ipil-ipil FPJ (F4) with a
mean of 85.7 g. Azolla FPJ (F2) had a mean of 78.4 g and Control-No FPJ (F1) had the least
with a mean of 69.3 g. This indicated that the use of kakawate as FPJ fertilizer for the nutrients
of lettuce can produce heavier plants.
Table 3. Yield (g/hill) of lettuce as affected by the Type of culture and different FPJ.
TREATMENT
Main Plot
C1 – Open field
C2 – Protected culture
P -value
Sub Plot
F1 – No FPJ (control)
F2 – Azolla
F3 – Kakawate
F4 – Ipil-ipil
P -value

WEIGHT / HILL
131.3a
41.1b
0.0237*
69.3b
78.4ab
111.4a
85.7ab
0.0302*

Conclusion
Based on the findings of the study, the following conclusions were drawn:
1. Some of the parameters for growth and yield had statistically influenced lettuce
performance planted in open field (C1) and in the protected culture C2).
a. Lettuce in the protected culture produced significantly longer leaves at 15
DAT but not at 30, 45, and 60 DAT.
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b. No significant effect was noted on the width of leaves as affected by the
two types of culture.
c. Plants grown in protected culture had a greater number of leaves as
compared to those planted in the open field. Significant differences were
noted at 15 DAT.
2. Comparing the effects of the application of the different FPJ sources, the following
observations were noted:
a. Plants applied with kakawate FPJ produced longer leaves at 15 DAT with a
mean of 3.73 cm.
b. The different FPJ sources do not influence the width of the leaves of lettuce
at different growth stages.
c. Plants applied with kakawate FPJ produced a greater number of leaves at 45
and 60 DAT with means of 13.43 and 19.13, respectively.
d. Among the four sources of FPJ, kakawate influenced the heaviest plants
with a mean of 111.4 g.
3. Interaction effects were noted on the number of leaves between the type of culture
and FPJ at 45 and 60 DAT. Kakawate FPJ was very effective in producing more leaves
in the open field.
Recommendations
Based on the results and conclusions formulated, the following recommendations are
hereby offered:
1. Kakawate FPJ can be used generally to produce more and heavier lettuce plants.
2. Open fields can be suitable for the application of kakawate FPJ for lettuce
production.
3. Production of lettuce is very positive in the locality under favorable weather
conditions.
4. Similar studies may be conducted using different sources of FPJs particularly those
that are rich in nitrogen.
5. Very transparent plastic canopies can be tried to compare their effects on the
growth and yield parameters for lettuce production.

References
Abdullah, M.R and Hossain, K.L. (2006). Effects of Urea-N fertilizer dosage supplemented
with Ipil-ipil tree liter on yield of rice and Insect Prevalence. Journal of Forestry
Research, 17(4), 335-338.
Apahidean, A. J. (2012). Studies Upon a Lettuce (Lactuca sativa L.) Sortiment Grown in
Protected Culture. University of Agricultural Sciences and Veterinary Medicine,
Faculty of Horticulture,3 5 Mănăștur Street, Cluj-Napoca, 400372, Romania.

118
© 2021 Alam, E.A.
ISSN 2799-0435

Lukad: An Online Journal of Pedagogy
Volume 1 Issue 2 (December 2021) 109 - 120

Bibas, H. (2013). Fermented Plant Juice Made from Kangkong Plants as an Organic Fertilizer
for Pechay Plant. DOST SciNet - Phil. The Science and Technology Information
Network of the Philippines.
Bioflora. 2009. Bioflora case study, 16121 W. Eddie Albert Way Goodyear, AZ 85338. Phone:
(623) 932-1522 www.bioflora.com
Bumgarner, N. (2013) Horticulturist Crop King, Inc. Lodi OH, Investigating iceberg lettuce in
the hydroponic greenhouse-2013Trial, Part 1.
Cho’s Global Natural Farming – Fermented Plant Juice, South Asia Rural Reconstruction
Association (SARRA), 1984-2015 SARRA India.
Galinato, S. & Miles, C. A (2012). Economic Profitability of Growing Lettuce and Tomato
in Western Washington under High Tunnel and Open-field Production Systems,
WSU Mount Vernon Northwestern Washington Research and Extension Center, Mt.
Vernon, WA. Washington State University.
Hansen, R. (2009). Research study: A Study of Controllable Factors that have an Effect on
Lettuce Production in a Hydroponic Lettuce Growing System, Conference: 2009
Reno, Nevada, June 21 - June 24, 2009.
BIOWISHTM Hydroponics increases lettuce weight. BIOWISH Technology.
www.biowishtech.com
Hasan A. M. (2013). Organic Production of urban grown lettuce and its protection from
heavy metals. Department of Horticulture, Faculty of Agriculture and Forestry,
University of Duhok, Duhok, Iraq.
Hochmuth R.C. & Toro D. E. (2013). Characterization of the Florida Fresh Fruit and
Vegetable Industry Using Hydroponic Systems or Protected Agriculture Structures.
Islam. (2012). Effects of Organic Fertilizer on the Growth and yield of Lettuce Used as
Vegetables. International Journal of Agriculture Science and Research (IJASR), 2(3)
116-128.
J. Agric. Food Chem., 1999, 47 (4), pp 1537–1540
Studies on the Constituents
of Gliricidia sepium (Leguminosae) Leaves and Roots: Isolation and Structure
Elucidation of New Triterpenoid Saponins and Aromatic
DOI: 10.1021/jf9808731Publication Date (Web): March 2, 1999 Copyright © 1999
American Chemical Society.
Maria, et. al. (2013). Impact of Production System on Quality Indices Distribution in
Butterhead Lettuce: A Comparative Study among Open Field and Greenhouse. Goῇi
MG, Grupo de investigacion en ingenieria de alimentosfacultad de ingenieria,
UNMdP, Juan B. Justo 4302, Mar del Plata (7600), Argentina
Miller. (2013). Natural Farming: Fermented Plant Juice. College of Tropical Agriculture and
Human Resources University of Hawa’ii at Manoa.
Moniruzzaman, M. (2006). Effects of Plant Spacing and Mulching on Yield and Profitability
of Lettuce. Agricultural Research Station, Bangladesh Agricultural Research Institute,
Raikhali.
Myung-Min Oh, E.E., Carey, C.B., & Rajashekar. (2011). Antioxidant phytochemicals in
lettuce grown in high tunnels and open field.
Pascual, et. al. (2013). Fertilizer, Fermented Activators and EM Utilization in Pechay
Production. Pak J. Agri., Agricultural Eng’g., Vet. Sci., 29(1):56-69.

119
© 2021 Alam, E.A.
ISSN 2799-0435

Lukad: An Online Journal of Pedagogy
Volume 1 Issue 2 (December 2021) 109 - 120

Phys Org (2013). High tunnel, open field production systems, compared for lettuce and
tomato, American Society for Horticultural Science, November 19, 2013.
Rabena, A.R and Rabena, K.F. (2011). The effect of Kakawate leaves on the Growth of Onions.
University of Northern Philippines Research Journal, 20.
Roskoski, J.P., Keane, K. & Van Kessel, C. (1980). Ureide production by N2-fixing and
non-N2-fixing leguminous trees Soil Biol. Biochem,volume 20(6) 891-897 .
Smith, R. (2010). Careful Nitrogen Management in Second Crop Lettuce, Salinas Valley
Agricultural, Highlighting agricultural developments, problems, research, & issues
for central coast CA.
Tacio, H. (2012). Farmers can grow Own Fertilizer with Azola. Sun Star Davao.
Torres-Guy, (2010).Vitazyme on Lettuce. Soils and Agro- Ecosystem Division, Agricultural
Systems cluster, College of Agriculture, UP Los Baños.
Villegas-Pangga, G. (2010). Kakawate (Glyricidiasepium, leguminosae) as a soil amendment and
biological control of soil borne pathogens. The Philippines experience. ISHS Acta
Horticulturae 883: VII International Symposium on Chemical and Non-Chemical Soil
and Substrate Disinfestation.
Wallace R. (2012). Lettuce Yield and Quality When Grown in High Tunnel and Open-Field
Production Systems Under Three Diverse Climates Hortechnology. Oct. 2012 vol. 22
Issue 5

120
© 2021 Alam, E.A.
ISSN 2799-0435

