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ABSTRACT

To establish a technology on the production and management of a cutfoliage
farm, Nicdao and Gabertan (2001) conducted a study on exportable foliage at the BPI-

LBNCRDC.

The study collected, propagated and evaluated materials used as cutfoliage. It
also determined the response of each group of foliage plant varieties to different levels
of nitrogen fertilizer, plant spacing, time of pnming and percent shade.

The researchers found three exportable foliage plants which responded well

in the open-field. These included D. marginata (Tricolor), P. reflexa (Song of India),
and M. paniculata (Kamuning). On the other hand, three other foliage plants, namely:
E..n::&.uﬁs (Polypodium), D. sanderiana (Gold), and D. godseffiana (Florida

Beauty) preferred partial shade condition.

Interaction between N and Ca fertilizers resulted to m_ms—moua differences in
the number of stems of M. paniculata. D. marginata treated with 60 kg/ha of nitrogen
level significantly produced the tallest mean shoots (51.25 cm).

attained the tallest plant

D. sanderiana, on the other hand, significantly att: .
(122.84 cm) at 70% shade. Levels of nitrogen application m,.mEmown& affected ﬂﬂa«?
and number of stems formed by D. godseffiana, but insignificantly mm.woﬁ_ by shade.
ivi ili i ing of 40 cm

. inata receiving N fertilizer at 180-0-0 rm?ﬁ with a spacing 0
between Eﬂm ﬁﬂﬂﬁ& the highest wn:E.quE,ﬁmgna Awow mﬁw_ ugﬂﬂw W. op_w ,._HNM
 podseffiana receiving 20 gram N/ plant with a 30 percent S gave .

N@mﬂ omm\.mw 1% and for M. paniculata plants fertilized at 5 grams N without Caobtained

the highest (ROI) of 41.42%.

:
*Both Agriculturist II, Project Leader and Study Leader, respectively at BPI-Los Baiios
National Crop Resesarch and Development Center.
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RATIONALE

At the local market, foli
80% of the total value of

domestically. In the past, only
In recent years, the population

age omamental plants constitute roughly
ornamental products that are tradeg
a few engaged in selling foliage plants.
of growers has increased significantly.

In 1993, for example, records showed that about 10,000 farmers
were into ornamental production. This enthusiasm has spurred the
development of this once backyard enterprise into a sunshine business,

Giving further encouragement to the business climate, are a
string of principal centers for ornamental production. These are found
in Cordillera Autonomous Regions (CAR), Central Luzon, Southern
Tagalog, Western and Central Visayas and Northern and Southern
Mindanao (Agribusiness Investment Profile Philippines 1996-1997).

At the local market, foliage ornamental plants attract various
customers. Aside from their use in bouquets and floral arrangements,
various industries such as real estate developments for housing,
recreation areas like resorts and golf courses, service centers like banks,
hotels, restaurants and churches, have expanded with corresponding
demand for ornamentals. This is accompanied by the government’s
nationwide clean and green program campaign.

At the International market, the demand for ornamental exports
is consistently increasing. Export earnings in 1997 for live plants and
dried flowers totaled 60.25%. The remaining 39.75% came from fresh

Cultural Management of exportable Jfoliage planes 3

flowers and foliage with an estim,

ated value of US$ 1.98 Miltion ;
(Agribusiness Investment Prof; Mo i

le Philippines 1996-1997).

In addition, the World Floricultur
markets such as Europe, Japan and the US will continue to increase their
ornamental consumption between 4% to 6% annually, as worldwide
population shifts from rural to urban areas (Flower TECH, 1999),

These markets can be a good outlet for the Philippines as it strives
to develop foliage plant business. There are inherent advantages of the
country that permit the production of globally competitive foliage plants.
One is the ideal climate for all year round production. Second is the
proximity of the Philippines to major Asian markets (1995).

Economically, the Philippine foliage plant industry has a
substantial potential to generate export revenues and livelihood
opportunities to most of our small-and-large-scale oramental ZTOWeTS.
However, there are problems that have to be addressed to fully harness
the potentials of foliage plant business.

Most prominent problems include the need to satisfy the
demand in terms of volume and quality of foliage plants required by
the importing markets. In view of this, the study tried to evaluate
technologies on some cultural management aspects such as application
of fertilizer, plant spacing, light requirement, and E,_Bw_m. in order to
come up with commercially viable and globally competitive plant
products.

€ predicts that the world’s major

OBJECTIVES

The objectives of the studies are the following:

1. To collect, propagate and evaluate materials used as

cutfoliage. :

2. To %SMER the response of each group .om morwm.m plant

. varieties to different rates of fertilizer, pruning, spacing and
shade. .

3 To establish a technology on the production and

management of a cutfoliage farm.
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METHODOLOGY
A. Survey and Field Visitation

The researchers conducted surveys on the existing mo:mm_m plants

grown at different locations. They observed and recorded the growers

varied cultural and management practices. A total of twenty-nine (29)

growers/ farm owners from Luzon, Visayas and Mindanao were |

surveyed and visited from July to December, 1996. The survey was

conducted to identify the priority foliage plants that were being grown .

by the growers,

Plant Collection, Propagation and Evaluation

Foliage plants that were identified as top priority were oo:mo_.”o&.“...
mass produced and evaluated based on the cultural practices used by

growers. Prioritization was made based on the demand both in the local
and international market. s

B. Field Experiments
Three studies were conducted. These were:

Study 1. Effect of different levels of nitrogen fertilizer and

plant spacing on the growth of Dracaena marginata
“Tricolor”,

Study 2. Effect of different levels of nitrogen fertilizer and

time of pruning on the growth of Pleomele reflexa “Song of
India”,

Study 3. Effect of different levels of nitrogen fertilizer and

calcium fertilizers on the growth of Murraya
paniculata “Kamuning”.
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Soil Sampling

Before land preparation was done, soil samples were randomly
collected at 50 centimeters depth from the experimental field, Ten
saraples were taken from all over the area at one kilogram per sample.
The samples were thoroughly mixed and drisd 2t room temperature,
pulverized and five (5) kilos were submitted to the Department of Soil
Science, UP Los Bafios for analysis. Result of the soil analysis is
presented in Table 3.

Land Preparation

E Y

plowings and two harrowings, which wers done alternately to soften
the soil and attain good soil tilt.

The experimental area was prepared thoroughly by two

Study 1. Effect of different levels of N-fertilizer and plant spacing
on the growth of Dracaena marginata “Tricolor”.

Experimental Design/Field Layout

Split-plot in Randomized Complete Block Design was used in
the study. An area 0f292.5 m? was divided into three blocks with equal
measurements. The distance between blocks was 1.5 meters and between
rows was 1 meter with varying spacing between plants. Each block was
subdivided into three main plots to accommodate the main treatments
which were the three levels of fertilizer. The main plots were further
subdivided into four (4) subplots with an area of 5.0 x 0.5 meters.
Assigned with the sub-treatments were the different plant spacings.

Treatments

Main treatments (levels of N-fertilizer)
Tl - 0 kg N/ha
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T2- 60kgN/ha
T3 - 120 kg N/ha
T4 - 180 kg N/ha

Sub-treatments (spacings)
D1 - 70 cm between plants (28,571 plantsha )
D2 - 60 cm between plants (33,333 plants/ha )
D3 - 50 cm between plants (40,000 plants/ha )
D4 - 40 cm between plants (50,000 plants/ha )

Study 2. Effect of different levels of N-fertilizer and time of pruning
on the growth of Pleomele reflexa “Song of India”

Experimental Design/Field Layout

Split-plot in Randomized Complete Block Design was used in
the study. An area of 472.59 m? were divided into three blocks with
equal measurements. Each block was subdivided into three mainplots
to accommodate the main treatments which were the three levels
of N fertilizer. The main plots were further subdivided into three
subplots with an area of five meters, assigned with the sub-treatments
were the different time of pruning. The distance between blocks was
1.5 meters and between rows was 1 meter.

Treatments
Main Treatments (levels of N-fertilizer)
Tl - 0 kg N/ha
T2-  60kgN/ha
T3 - 120 kg N/ha
T4 - 180 kg N/ha

Sub-treatments (Time of Pruning)
P1 - no pruning
P2 - pruning one month after planting
P3 - vE&:m two months after planting
P4 - pruning three months after planting

Crltural Management of exportahle foliage plants 7

Study 3. Effect of different levels of N-fertilizer and calcium
fertilizers on the growth of Murraya paniculata “Kamuning”,

Experimental Design/Field Layout

Completely Randomized Design (CRD) with four replications
was used in the study, with different levels of N fertilizer (Urea, 46%)
as the main treatments and Calcium Nitrate (Ca(NQ,),) as the sub-
treatments. One hundred and forty-four (144) established pencil-sized
shoots of Kamuning were planted in pots on December 16, 1998. The
potting medium used was a mixture of 1:1 ratio of garden soil and coconut
coir dust placed in 10" size clay pots.

The experiment was conducted in pots under open field due to
unavatlability of experimental area in the field during the set-up of the
study.

Treatments
Main Treatments (levels of N-fertihizer)
TI - 0 kg N/ha ( 0 gm /plant)
T2- 50 kg N/a ( 5 gm /plant)
T3 - 100 kg N/ha (10 gm /plant)
T4 - 150 kg N/ha (15 gm /plant)

Sub-treatments (levels of Ca/ pot)
T1 0 gm/plant
T2 - 2.5 gm/plant
T3 - 5.0 gm/plant
T4 - 7.5 gm/plant

Other Cultural Practices

The following cultural practices were employed in the three
foliage plants planted under open field condition.

» Weeding and Cultivation
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Shallow cultivation around the plants was done as weeds
emerged. Black polyethylene plastic mulch was used to prevent growth
of weeds.

» Irrigation

Py Watering was done immediately after planting through the
drip-irrigation system every other day for two (2) hours with water
discharge of 1.75 liters per hour during dry months and rain water during
wet season.

» Control of Insect Pests and Diseases

Insecticides and fungicides at the recommended dosage were
%H.mwna as soon as signs of pests and/ or disease infestation was observed.
This was done every month for prevention.

Data Gathered

The following data were gathered for the three foliage plants
planted under the open-field. Monthly observations were done and data
gathered were as follows:

1. Height of shoots
2. Height of plant

3. Number of shoots
4. Number of leaves
5. Number of stems
6. Yield

Data Analysis

qmmgnnwwwwma of variance was done for all sets of data. Significant
ans were compared using the Duncan’s Zc_.mw_m Range

Cultural Management of exportable foliage plants )

Test (DMRT).
C. Greenhouse/ Pot Experiments

After a year of evaluation on potting media and coming up
with sufficient number of planting materials, actual pot experiments on
these foliage plants under partial shade were started. Three greenhouse/
pot experiments were conducted to evaluate the response of each group
of foliage plant varieties to different rates of fertilizer and shade. These

WETE!

Study 4. Effect of different levels of N-fertilizer and percent shade
on the growth of Microsorium punctatum “Polypodium”

Experimental Design

All the three pot/greenhouse experiments were laid out in
Complete Randomized Design (CRD) in three replications. Identified
top priority foliage plants were planted in pots using different rates of
N fertilizer and varying percent of shading (30, 50 and 70%).

Planting Materials

Plants with 3-4 initial fronds were planted on June 4, 1998 in
219 #10 clay pots filled with a potting medium of 1:1:1 ratio of garden
soil, coconut coir dust and tice hull. The plants were placed under

calibrated nets of 30, 50 and 70% shade. Application of the different

levels of N fertilizer (10, 20 and 30 gm per plant) was done one month

after planting.

different levels of N-fertilizer and percent shade

Study 5. Effect of
caena sanderiana “Gold”

on the growth of Dra



10 The Philippine Journal of Plant Industry

Planting Materials

Three rooted stems per pot of Dracaena sanderiana om.. more
or less uniform height of one foot were planted on .:.% 8, 1998 in _u.o
#10 clay pots with a potting mixture of 1:1:1 ratio of garden soil,
coconut coir dust and rice hull. The plants were also placed under
calibrated nets of 30, 50 and 70% shade for establishment.

Study 6. Effect of different Jevels of N-fertilizer and percent shade
on the growth of Dracaena godseffiana “Florida Beauty”

Planting Materials

Three established cuttings of more or less 15 cm tall were
planted in 108 #10 clay pots. The plants were placed under calibrated
nets.

Data Gathered

The following data were gathered for the three foliage plants:
Monthly observations were done and data gathered were as follows:
Height of shoots
Height of plant
Number of shoots
Number of leaves
. Number of stems
6. Yield

IR

Data Analysis

Analysis of variance was done fi 1

: or all sets of data. Significant
treatment means were compared using the Duncan’s Multi _m R
Test (DMRT). ot S
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RESULTS AND DISCUSSION

A. Survey and Field Visitations

The ornamental growers surveyed are shown in Table 1. Among
the 29 growers surveyed, 34% (10 growers) are considered commercial
and export growers of the identified exportable foliage plants. The rest
are considered small-scale backyard growers. Most of the farms are
planted in combination with non-foliage plants with an area ranging
from 0.50 t0.50.0 ha.

In Luzon, only three farms located in Calanan, Laguna; Lucban,
Quezon and Tagaytay City were classified as the large-scale production
of cutfoliage involving Pleomele reflexa Dracaena marginata and
Dracaena fragrans “Fortune Plant” or “Lady’s Com” for both local
and export markets.

Researchers found the largest field plantation of the most of
the identified exportable foliage plants in Batangas. Dracaena
marginata, Pleomele reflexa and Murraya paniculata were planted in
plots in the open-field; while Dracaena sanderiana (Gold) and (Ivory)
were planted in plots under two layers of net.

In other smaller farms where cutflowers were the main crop,
these foliage plants were planted along the fence to serve as hedge.
Microsorium punctatum and Dracaena godseffiana are planted in clay
pots in greenhouses and some under coconut palms.

The potting medium used was pure coconut coir dust for newly
cut “Tricolor”. A 1:1:1 mixture of coconut coir dust, garden soil .&a
rice hull was the common growing medium used for other foliage

plants.

In the Visayas, particularly in Cebu, most oBEﬂnam_.Em.Em
(foliage and cutflowers) were planted in pots with media combination
of garden soil, coconut coir dust and rice hull.
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Planting Materials
deriana of
tems per pot of Dracaena san it
Three rooted stems P were planted on July 8, 1998 in 129
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. Effect of different le
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on the growth of Dracaend g0

Planting Materials

Three established cuttings of more or less 15 cm tall were
planted in 108 #10 clay pots. The plants were placed under calibrated

nets.

Data Gathered

The following data were gathered for the three foliage plants:
Monthly observations were done and data gathered were as follows:

Height of shoots
Height of plant
Number of shoots
Number of leaves
Number of stems
6. Yield

LFS I G I

oo

Data Analysis

fhinita Analysis of variance was done for all sets of data. Significant
catment means were compared using the D ’ :
Test (DMRT). 24 uncan’s Multiple Range
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RESULTS AND DISCUSSION

A. Survey and Field Visitations

The ornamental growers surveyed are shown in Table 1. Among
the 29 growers surveyed, 34% (10 growers) are considered commercial
and export growers of the identified exportable foliage plants. The rest
are considered small-scale backyard growers. Most of the farms are
planted in combination with non-foliage plants with an area ranging

from 0.50 t0:50.0 ha.

In Luzon, only three farms located in Calauan, Laguna; Lucban,
Quezon and Tagaytay City were classified as the large-scale production
of cutfoliage involving Pleomele reflexa Dracaena marginata and
Dracaena fragrans “Fortune Plant” or “Lady’s Com” for both local

and export markets.

Researchers found the largest field plantation of the most of
the identified exportable foliage plants in Batangas. Dracaena
marginata, Pleomele reflexa and Murraya paniculata were planted in
plots in the open-field; while Dracaena sanderiana (Gold) and (Ivory)

were planted in plots under two layers of net.

In other smaller farms where cutflowers were the main crop,
these foliage plants were planted along the fence to serve as hedge.
Microsorium punctatum and Dracaena godseffiana are planted in clay
pots in greenhouses and some under coconut palms.

The potting medium used was pure coconut coir dust for newly
cut “Tricolor”. A 1:1:1 mixture of coconut coir dust, garden soil and
rice hull was the common growing medium used for other foliage

plants.
In the Visayas, particularly in Cebu, most ornamental plants

(foliage and cutflowers) were planted in pots with media combination
of garden soil, coconut coir dust and rice hull.
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One farm in Malagos, Davao had Microsorium planted in the
soil under trees but covered with chopped wood. Researchers algo
observed that for commercial farming, watering was done daily ang
all plants were provided with the drip-irrigation ».mom:a..um. In contrast,
small growers especially those in Lucban, Quezon, watering is depended

on rain water alone.

Complete fertilizer (14-14-14) and Urea (46-0-0) are commonly
applied directly to those planted in the field while organic fertilizey
such as chicken or hog manure was used as fertilizer. The organic
fertilizer was normally incorporated in the media at planting and applied
on a regular weekly basis.

B. Plant Collection, Propagation and Evaluation

Collection

After a series of surveys and farm visits from July to December
1996, twenty-three (23) species of different exportable and non
exportable foliage plants were collected, propagated and maintained at
the BPI-LBNCRDC (Appendix Table 1).

Propagation

Table 2 shows the method of propagation that were observed
from the growers and used in the study. For Murraya paniculata ,
several planting materials were propagated through marcotting rather
than by just mere stem cuttings. The “Kulob System” of propagation
was adapted for Pleomele reflexa, division of thizomes for Microsorium
and stem cuttings for D. marginata, D. sanderiana and D. godseffiana.

Evaluation

D. marginata, Pleomele reflexa and Murraya paniculata were
evaluated and showed good performance under open-field or full
sunlight condition,

13
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On the other hand, Microsorium, D. godseffiana and [,
sanderiana performed better under partial shade.

C. Field Experiments

Soil Chemical Properties

The result of the analysis as presented in Table 3 shows that the
pH of the soil was 6.5, organic matter was 1.43% which was relatively
lower. Phosphorus was 24.22 ppm and potassium was 1.01

milliequivalent per 100 grams.
No fertilizer recommendation was formulated since this was

the first time ornamental foliage crops would be planted in the field and
no previous studies had been conducted to serve as basis.

Study 1. Effect of different levels of N-fertilizer and plant spacing
on the growth of Dracaena marginata “Tricolor”.

Height of Shoots

The height of shoots of D. marginata as affected by levels of
nitrogen fertilizer and different plant spacing is presented in Table 4.
Height of shoots of D. marginata was significantly affected by the
different levels of fertilizer application. Plants treated with the lowest
amount of 60 kg N/ha significantly produced the tallest shoots measuring
51.25 cm while the unfertilized plants measured the shortest shoots of
43.55 cm. Higher rates did not significantly increase growth or height

of the plants compared to the 60 kg N/ha.
On the other hand, no significant differences were observed on

the height of the shoots among the different plant spacings. The plants
have an average height of 47.92 cm.

Yield

Table 5 shows the shoot yield of D. marginata. Significant
differences were observed among treatments. The data also shows that
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5 the level of N enhances the yield ot L. marginala, Significy,,
increasing berween N fertilizer and plant spacing was observed, Higheg,
mammuonhzo!a:& from 180 kg N at 40 cm plant spacing but vy

cold W i
Significantly differe
40 cm plant spacing.

as
.t from lower N rates of 120 kg N and 60 kg 7“-””

Economic Analysis

= 180 kg/ ha at 40 cm plant :
trogen at the rate of . Spacin
an_uuc of 41.78% (Tables 6). Unfertilized plants yielded the leagt With 5

mean of 1 m.&ﬂc

A foot long shoots of D. marginata were harvested ten month

: t leaving one-meter height f;
field planting. The shoots were cu o
MMomLM o% the plant. The shoots were sold at P2.00/shoot, Commergiq)
and small-scale growers from Los Bafios and nearby towns of g o,
Calauan and Calamba were buying from the Center. After the firgt cut,
the remaining shoot would give 3-4 more shoots. On the second year,

the shoots were harvested 4-5 times.

Study 2. Effect of different levels of N-fertilizer and time of prunjp g
on the growth of Pleomele reflexa “Song of India”.

Plant Height

The effects of the different levels of N fertilizer and the time of
pruning on the growth of P reflexa are shown in Table 7. The application
of N fertilizer and the time of pruning the plants did not significantly
affect the plant height of 2 reflexa. The data showed that the plants
fertilized with 120 kg N/ha pruned one month after planting produced
the tallest plant with a mean of 100 cm. The unfertilized gave the shortest
plants with a mean of 50.07 cm. The plants have an average height of
74.5 cm. The same findings was published in the AVRDC Progress
Report (1990) wherein the unfertilized soybean plants produced pod
yields that were comparable with those given with high-amount of
sugarcane compost {120 t/ha).

A _
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Yield

Number of shoots produced by F. reflexa as affected by different
levels of N- fertilizer and time of pruning is shown in Table &.

Statistical analysis showed no significant differences on the
effect of different levels of fertilizer and time of pruning on the number
of shoots produced. It was recorded
that plants applied with 120 and 180 kg N/ha produced more shoots

than the 60 kg N/ha and the control.

In addition, number of shoots produced was not affected by
time of pruning. The plants which were not pruned reached the height
of 95.98 cm. A mean of 5-6 side shoots/ plant was recorded which was
not significantly different from each other.

On arelated study, Guimond et al. (1998) reported that in sweet
cherry, summer pruning influenced the number of both flower buds and
lateral shoots subsequently formed on the shoots. All of the timings and
pruning lengths significantly increased the number of both flower buds
and lateral shoots, but differences between pruning times were not
significant. There was significantly less regrowth when shoots were
pruned just below a node or in the center of an internode. In young
high-density sweet cherry plantings, summer pruning may be useful for
increasing flower bud formation on current-season shoots. The time of
pruning, length of the shoots after pruning and location of the pruning
cut can influence subsequent flower bud formation and vegetative
regrowth.

Study 3. Effect of different levels of N and Calcium fertilizers on
the growth of Murraya paniculata “Kamuning”.

Plant height (cm)
Plant height of Murraya paniculata as affected by different

levels of N and Ca fertilizers are shown in Table 9. Height of M.
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ficantly affected by different levels of \y ang

; {a was not mumb_ i
niculata wed that plants tested with 50-0-0 8m/poy of

= ilizers. Results sho
MMMQMH_W_.&E& the tallest mean plant height of 121.3 cm whj), e
%mo_.mm_mu& plants had a mean height of 88.25 cm.

n terms of Ca fertilizer, plants applied with 20 8/ pot yieleg
the tallest mean height of L15. 15 cm while without Ca application pa, s
of 99.92 cm which was not significantly differeny

gave a mean height
from the rest of the Ca treated plants.

Yield

The effect of different levels of N m.:@ Ca fertilizers on fhe
number of stems produced by M. paniculata s shown in Table 10,

Researchers observed significant interaction in the rates of
Nitrogen and Ca fertilizer applied. It was clearly observed that the
number of stems produced by M. paniculata responded differently in
varying rates of N and Ca applied. An application of 5 grams N per
plant at 0 Ca and 5 grams N at 7.5 grams Ca per plant yielded the
highest stem per plant with a mean of 8. The former is better because
there is no expense for Ca. All the treatments performed significantly
better as compared with the unfertilized plants.

Similar findings was observed in the study of Fenn and Feagley
(1999) wherein vegetables and ornamental foliage plants under
mano:_»o:mn and field studies showed significant growth increases from
increasing Ca (**) : NH  * ratios in the growth media. Increased root
mBSE. was normally the first plant response. Direct measurement of
Ca* stimulated NH,* absorption were obtained in isotopic N. As Ca*
were increased. An increase in NH,* absorption was obtained in all
plant species tested. All the treatments performed significantly better
as compared with the unfertilized plants.

P
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Economic Analysis

Economic analysis in Table 11 shows that an application of 5 grams
N/plant at 0 Ca and 5 grams N at 7.5 grams Ca/plant recorded the highest
Return on [Investment (ROI) at41.42% AND 40%. The former is better
than the later since it didn’t entail additional cost. However visual
observation showed that the application of Ca enhanced the glossiness
of the leaves of “Kamuning”. One-foot long shoots were cut when the

plants reached one-meter long and sold at P7.00 each.

D. Greenhouse/ Pot Experiments
Study 4. Effect of different levels of N-fertilizers and percent shade

on the growth of Microsorium punctatum “Polypodium”.

Plant Height (cm)

The effect of different levels of nitrogen fertilizer and percent
shade on the height of M. punctatum is presented in Table 12. Significant
interaction was noted among treatments. Unfertilized plants under 50%
shade gave the tallest plants but not significantly different from plants
fertilized with 10 grams N per plant under 50% shade and all fertilizer
treatments under 70% shade. The varying percent shade was found to
have significantly increased the plant height. Plants in 50% shade with a
mean of 60.18 c¢m significantly produced comparable height in plants
under 70% shade with a mean of 58.43 cm.

In patchouli, Reglos and de Guzman (1991) observed that
regardless of N levels, increasing shade from 0 to 25% level significantly
increased plant height. Increasing further the shade level to 50%
maintained plant height in the control and decreased plant height in the

N-treated plants.

Yield
Table 13 shows that insignificant differences were obtained on

the number of leaves/ fronds produced by M. punctatum as atfected by
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of 56 and 45 leaves, respectively. Moreover, ey,
¢ observed in plants fertilized wjy, Mw

On related studies, W.omma and de Guzman in Gm:. also foypg
out that production of leaves 1n _um.ﬂmroc__ was two to three times b gher
in fertilized plants than the unfertilized plants at all levels of shage ©
25 50%). In hazelnut, Hampson et »._. (1996) reported &mﬂ shade sﬁ.
more detrimental to yield than flowering. Shade Ra:no.a yield Primaril,
by decreasing nut pumber and secondarily by decreasing nut size, Ty,
incidence of several kernel defects increased as shade increased,

Effect of different levels of N fertilizers and percent shaq,

Study 5. >
Dracaena sanderiana “Gold”

on the growth of

Plant Height (cm)

The height of D. sanderiana was significantly affected by the
different levels of nitrogen fertilizer and percent shade (Table 14). p,

sanderiana attained the highest growth at the level of 60 gm N/ pot
having a mean of 107.15 cm. while the shortest was on the unfertilized
plants with 2 mean of 87.88 cm. It was also observed that the plants
preferred the highest shade of 70% which enable them to attain a height
of 122.84 ¢cm. However, Table 14 shows that the number of stemg
produced was not significantly affected.

Yield

: Table 15 shows the stem yield of D. sanderiana as affected by
&maaa _Q_i.m. ow N fertilizer and varying percent shade. The stem yield
did not vary significantly among treatments. A mean of 2-3 stems was
attained in all treatments.
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6. Effect of different levels of N-fertilizers and percent shade

tud
e godseffiana “Florida Beauty”.

on the growth of Dracaena

plant Height (cm)

Plant height of D. godseffiana was significantly affected by
Jevels of nitrogen fertilizer applied but insignificantly affected by percent
shade (Table 16). Generally, all fertilized plants were significantly taller
than the unfertilized plants. Tallest plants were observed from plants
fertilized with 10 grams N/plant under 30% shade. This was not
significantly different with plants fertilized with 20 grams N/plant under
50% shade and plants fertilized with 120 and 180 grams N/plant under

70% shade. -

Yield of D. godseffiana

As shown in Table 17 stem yield of D. godseffiana was
significantly affected by the levels of N fertilizer. All fertilized plants
gave comparable results but differed significantly with the unfertilized
plants. Highest number of stems was obtained from 20 grams N/plant
but was not significantly different compared with that of 10 and 30
grams N/ plant. Percent shading did not significantly affect the number
of stems per plant. Mean number of stems in each plant was 8.

Propagation of D. godseffiana started 18 months after planting.
Stems with 2-3 nodes were cut and propagated. Established plants were
sold as potted plants.

Economic Analysis

Economic Analysis of D. godseffiana is presented in Table 18.
The highest Return on Investment was computed at 43.21% with the
application of 20 grams N/plant under 30% shade. The shoots were
sold at P6 each to florists and other commercial growers for
rooting. The investment can be recovered in a relatively longer period

of time since it is a slow-growing plant.
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CONCLUSION )
Based on the result of the study, the following conclusions were
derived: «Tyicolor” application of nitrogen at the rate of

» For D. marginata
180 kg/ ha spaced at
and the highest Returnt O

aniculata responded differently in varying

» The stem yield of M. p espe
rates of N and Ca applied. An application of 5 grams N per plant a¢
0 Ca and 5 grams N at 7.5 grams Ca per plant yielded the highes

stem per plant with a mean of 8 at 41.42% and 40.00% ROL

40 cm significantly yielded 55,670 shoots
n Investment (ROI) of 41.78%.

d of D. godseffiana was significantly affected by the levels

zer. The highest Return on Investment was computed at
s N/plant under 30% shade,

» Stem yiel
of N fertili .
43.21% with the application of 20 gram

RECOMMENDATION

The ornamental industry has a bright prospect. The generated
production technology in this study will guide the growers in their

ventures.
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Table 1. Growers/ Farm Owners Identified at DifTerent Locations.
Location Farm/ Owner Area Foliage Planted
1. Silang, Cavite Belen Madina Assorted potted
foliage plants
2. Calauan, Laguna Romeo Cruz 20ha Pleomele reflexa
3. Tanauan, Batangas | Cecille Dinglasan 1.5 ha Only a small portion
is planted with
D.godseffiana (in
plots) under trees
4. Lucban, Quezon Frits Spaargaren 50 ha D. marginata, D.
sanderiana, other
foliage
5 Lucban, Quezon Nilda Salvalion 0.5 ha Assorted foliage
plants
6. Lucban, Quezon Joseph de leon 20ha D. marginata
7. Tagaytay City Flower Farm Corp. 3.0ha Few foliage plants
8. Tagaytay City Phil. Dracaena
Garden Corp. - Dracaena fragrans
9. Lipa City All Season’s Farm - Dracaena godseffiana
710. Brgy. Labak, Most of the identified
Lipa City Uni-Green Inc. - exportable foliage
plants are planted in
the field
11. Brgy Casili, Assorted potted
Mandaue City Shirley Santos - omamental plants
12. Cabangkalan, Cebu Legacy Mking Assorted potted
Cebu City Corp./ Mr. Chua - ormamental plants
13. Liloan, Cebu Cabahug Ormamental Assorted potted
Plants/ Rose Cabahug - ornamental plants
14. Poblacion, Dr. Felipe Vista - Assorted potted
Liloan, Cebu ornamental plants
15. Tagakpan,Tugbok Assorted potted
Davao City - - omamental Plants
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. Farm/ Owner Area ﬁo_mmmo n
Location \H\\\\\ [ Assorg el
—alagos, Bagui® :
Malag ina Garden ornam, -
16. MolE™ oan, |  PucnicsP ental fofgg,
\% Assorted foliage
17. Los ENM vict, | Alcon Garden - plants
Calinan g
City AR
Bl i
18.Ca . ’ Yuhico Orchid Garden - noiﬂ.m:m 1
Pequerio; ks
vao City YRR O
\wu\..w&gl.r\t\t Ben Gallego - | Potted and figjg
19. ; Plantation of ;
Davao City of diff,
foliage plants
e
e [ || A
. ; —vO—H&
71, Flores Village, Noel’s Garden z Assorted potted
Bangkal, ornamental plants
__ DavaoCity | o L
22. Guimaras Cutflower & Omamental k Assorted potted
Province Producers Federation ornamental plants
23, San Miguel, Rhoda’s Garden - Assorted potted
Guimaras omamental plants
24, Jordan, Amparo’s Garden - Assorted potted
Guimaras ornamental plants
25. Buenavista, Mardone’s Garden - Assorted potted
Guimaras ornamental plants
26. Talisay, Sweet Greens - Assorted potted
Negros Oce. omamental plants
27. Victoria’s Victoria’s Cutflowers - Anthuriums
Negros Oce.
28. Sagay, Assorted potted
La Carlota City = ornamental plants
29. San Miguel, Anthurium and potted
La Carlota City | = Conchita Cerdaia - foliage plants

Cultural Managemient of exportable foliage plants

Table 2. Methods of propagation used for the different ornamental

foliage

o

plants collected.
Foliage Methods of Propagation
M. paniculata "Kamuning” Marcotting
Kulob System

"P. Reflexa "Song of India”

M. punctatum "Polypodium”

Division of Rhizomes

D. godseffiana "Florida Beauty"

D. marginata "Tricolor" Stem Cutting
D. sanderiana "Gold" Stem Cutting
Stem Cutting

Table 3. Soil Chemical Properties of the Experimental Area

Chemical characteristics Level
PH 6.5 _

OM (%) 143

P (ppm) 24.22 _

K (m.e./100 g) 1.01 |

|
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of shoots (cm)
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lant spacing.

. Height
Table 4. Helg - fertilizer an d

Means followed by the same

level using DMRT.

of D. marginata as affected by diffey,
nt

levels of nitroge SR
Level of Nitrogen | —— ,\\I_Mhhﬁa. (cm) llfr;/
s e 40 50 60 70 Enn.._
T A760 . e ——
——70 . |..41.08 42.69 4432|4003 [
—0.00____| 5247 50.83 5120 | 5048 To8b)
il\lwmmnm.&.lll\ 50.13 47.42 48.13 hmlmm.ff%
\nllMMmUs.@lu\l 47.16 49.27 53.19 46.60 %
l||||.|.|.|.|-|l|..||.||ll|.. Tt e o G ]
l/&&
Mean 49.21 47.55 49.21 Am.m
g e
SRR
CV.% 8) 657 b) 5.93 i _
letter are not significantly different at 59,

Table 5. Shoot yield of D. marginata as affected by different levels of

nitrogen fertilizer and plant spacing.

[ ———
Level of Nitrogen Spacing (cm)
Fertilizer (kg/ha) S
10 50 60 i
0-0-0 35330 bed | 22670de 24670 de 18670¢ | 2533
60-0-0 52000 a 45070 abc 33780 cd 27620de | 3%I5
120-0-0 49000 ab | 44270 abe 34000 cd 24000de | 37817
180-0-0 55670 a 46930 abc 36440 bed 30090de | 42285
Mean 47999 39733 32221 25094
CV.% a) 10.83 b) 14.57

Means followed by the same letter are not significantly different at

5% level using DMRT

Cultural Management of exportable foliage plants
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Table 6. Yield and economic analysis of D. marginata.

Treatment Gross c _ Net Benefit | ROI (%)
( Fertilizer/Spacing ) Income of
T~ 180-0-0/40 111,340 80,000 31340 | 4178
60-0-0 /40 104,000 77,500 26,500 35.33
— 120-0-0/40 98,000 78,700 19,300 25.73
— 180-0-0/50 93,860 80,000 13,860 12.43
60-0-0 /50 90,140 77,500 12,640 | 16385
— 120-0-0/50 88,340 78,700 9,840 13.12
0-0-0 /40 70,660 = = m =
180-0-0 /60 72,880 - = m N
60-0-0 /60 67,560 E B I -
120-0-0 /60 68,000 2 = i .
180-0-0 /70 60,180 2 s =
60-0-0/70 55,240 = z e
0-0-0 /60 49,340 B . k= e
[ 0-0-0/50 45,340 - . P
120-0-0/70 48,000 - - [ -
0-0-0 /70 37,340 - - fE

Table 7. Plant height (cm) of Pleomele reflexa as affected by different
levels of nitrogen fertilizer and time of pruning.

h.nen.. of Time of Pruning . .
Wﬁﬂw«a | Mean |
ertilizer | vy pruned P
1
(kg/ha) 1p P2 P3
0-0-0 57.03 42.73 50.92 49.58 50.07
60-0-0 88.67 67.94 65.18 67.95 72.44
120-0-0 93.11 100.06 82:18 76.79 88.19
180-0-0 78.76 70.69 76.19 70.84 74.12
Mean 95.98 70.36 68.77 66.29
CV.% a) 1473 b) 3130
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. tatum
ioht (cm) of Microsorikin punc 35 affecy
T &u« Eu.a ﬂmﬂhﬂw Jevels of nitrogen fertilizer. ed b
shade 8
% Shad
Level of Nitrogen % Shade
m.mla_.nnu i
mplant) 30
\\@\1\.\\ 52.58 c-¢ 65.78 a
\\11@1\\1 50.17 de 63.14 ab
\\llw\lln 4692 ¢ 55.77 b-d
lll\uwml\\. 5242ce | 56.02b-d
[ PSS
Mean 50.52a 60.18b
CV.% 8) 771 b) 11.78
Means mo__os?% ._Huw the same letter are not significantly differen; at 5,
level using D .

Table 13. Leaf yield of Microsorium punctatum as affected by shq i
and different levels of nitrogen fertilizer.

-
Level of Nitrogen % Shade
Fertilizer Mean
(gmplang 30 50 % 70 #
0 35 36 - | 35 [ 35
10 54 60 | 54 |56
20 30 40 [ 26 _ 12
30 T S [~ 39
Mean 40 45 38
CV.% a)3285 b)11.92

| e
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Table 14. Plant height (cm) of Dracaena sanderiana as affected by
shade and different levels of nitrogen fertilizer,

] "
Level of % Shade
Nitrogen Mean
Fertilizer 30 50 70
(em/plant)
0 70.75 80.21 112.68 87.88b |
10 82.26 83.77 128.81 98.28 ab
20 93.31 95.13 132.92 107.152
30 84.02 91.06 116.84 97.31 ab
Mean 82.59b | 87.54b | 122.84a
CV.% a) 809 b) 10.78

Means followed by the same letter are not significantly different at 5%
level using DMRT.

Table 15. Stem yield of Dracaena sanderiana as affected by shade
and different levels of nitrogen fertilizer.

Level of Nitrogen % Shade
Fertilizer Mean
(gm/plany) 30 | 50 70
0 3 3 2 3
10 3 4 3 3
20 3 3 2 3
30 3 3 2 |-—3
Mean 3 3 2 ﬁ

C.V.% a) 20.80
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of Dracaena godseffiana as affected by shyq,

ight
Table 16. Plant heig trogen fertilizer.

and different levels of ni

e m—

Level of AL S 9% Shade

Nitrogen Meap

Fertilizer 30 50 70

lant,
\|\®H\m\nL\\ T 2024e | 3355¢d | 25.08de 26.29 5
—¢ | 48.36a 36.35bc | 35.70 be 40145
|l1l|lm.ﬂll.ll [ 36.17bc 39.31a-c | 45.69ab 4039%
———3%9 | AroLbe | 3733 bc | 43.18a-c 39.17b
B (AT o
Mean 35.44 36.63 37.41 39.17p

\\L

CV.% a) 1495 b) 2185

Means followed by the same letter are not significantly different at 5%
Jevel using DMRT.

17. Number of stems of Dracaena godseffiana as affected by

Table [ 8
shade and different levels of nitrogen fertilizer.
Level of % Shade
z_muahm: Mean
Fertilizer 0
(e/plant) 30 50
0 2 2 3 2b
10 10 11 10 10a
20 o 11 11 11a
Mean 8 8 9
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CV.% a) 24.05
Means followed by the same letter are not significantly

level using DMRT.

different at 5%

Table 18. Yield and economic analysis of Dracaena godsefliana
under varying percent shade and levels of N fertilizer.

[

Treatment Gross Tc Net | ROI(%)
(fertilizer / % Iacome Benefit |
shade) |
20N/30 118,800 106,700 12,100 | 4321 |
10N/ 50 118,800 107,100 | 11,700 | 41.78
20N /50 118,800 107,200 | 11,600 | 4142 |
20N /70 118,800 107,700 | 11,100 | 39.64 |
10N /30 108,000 106,600 1,400 500 |
10N/70 108,000 107,600 400 142 |
30N/70 108,000 107,800 200 0.71 |
30N/30 97,200 106,800 - - |
30N/50 86,400 107,300 - - |
ON/70 32,400 107,500 - - |
ON/30 21,600 106,500 - - _
0N/50 21,600 107,000 - - |
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Dracaena godsefTiana
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[ 1. Foliage p1ants collected, propagated and maingajpe,
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Cordyline terminalis ”.1__% .wov »
Cordyline aau...w% .ﬂ_ﬂw‘_ i
Jine terminasts ¢ )
Mwﬂ%\“wn terminalis’ o.m._ﬁ_mu ...H. j-plant
Dracaena ipata "Tricolor™
Dracaenad marginala "Red Margin

marginata"Ivory" 7
Drecact MMW«&»E "Florida Beauty

cacna g "
o deriana "Gold

Dracaena sandacix 4
Dracaena sanderiang "Ivory

iceftiana "Milky Way"
b&%n%%& "Gold Dust"

Dracaena goldienn2
Dracaena rotheina
Dracaena draco
Dracaena derumensis CV-
Dracaena compacia ;
Dracaena sanderiana cv- Virens
Dracaena godseffiana cv. Bausei
Microsorium punctatuim

Murraya paniculata "Kamuning"
Pleomele reflexa "Song of India"
Pieomele reflexa "Song of Jamaica"

Warneckii

NEW TECHNOLOGIES FOR OFF-SEASON
LEAFY VEGETABLES AND TOMATO
PRODUCTION

Adoracion A. Virtucio®

ABSTRACT

Leafy vegetables and tomatoes are important vegetables of the
country. Nutritionally, leafy vegetables and tomatoes are good sources
of fiber and nutrients needed to be healthy. Economically, leafy vegetables
provide short turnover of investment because they are very easy to grow
and could be harvested after 30 days. Tomato in the other hand is a

valuable cash crop for the farmers.

Vegetable consumption of Filipinos is low at 106 g/capita. Socio
economic studies showed that the reasons for low consumption are limited
supply and unaffordable price. Unfavorable conditions (high temperature,
abundant rainfall and high humidity) make production of vegetables
seasonal. This project is conducted to enhance productivity and reduce
seasonality of vegetables while simultaneously reducing the use of
pesticides and inorganic fertilizers. Off-season production technologies
such as raised beds, application of net structures, right fertilizer
management, integrated pest management, proper cultural practices and
use of improved varieties were generated.

In pechay, planting in raised beds and applying rice straw
compost (1 kg/m?), basal application of 90-20-20 kgs NPK/ha and twice
foliar spraying of 19-19-19 + ME gave
47.5% increase in yield over the farmers’ practice of applying chicken
manure compost and urea fertilizers. The application of net tunnels over
pechay beds to reduce impact of rain and prevent invasion of pests had

34.6% yield advantage.

“Supervising Agriculturist and Project Director, AVRDC-Philippine Outreach
Program , BPI National Crop Research and Development Center, Los Bailos, Laguna.



