Asian Research Journal of Agriculture

Y g, Volume 16, Issue 1, Page 1-5, 2023; Article no.ARJA.96404
| ISSN: 2456-561X

Performance of Ginger (Zingiber
officinale) under Multipurpose Forest
and Fruit Tree Species in Mid Elevation
Areas of Conner, Apayao

Agustina G. Pattung ¥, Nathaniel Llamelo
Satur Bangyad %, Ramon Dorado ?, Lea Balingit ?,
Oliver Situt ® and Adjustor Batara ®

® Apayao State College, Malama, Conner, Apayao, Philippines.
Authors’ contributions

This work was carried out in collaboration among all authors. All authors read and approved the final
manuscript.

Article Information
DOI: 10.9734/ARJA/2023/v16i1377

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/96404

Received: 02/11/2022
Accepted: 08/01/2023
Published: 08/01/2023

Original Research Article

ABSTRACT

This study was conducted to determine the growth and yield performance of ginger integrated as
cash crop in Guina-ang, Conner, Apayao. Specifically, to determine the performance of ginger in
the partially shaded areas in terms of plant height, number of tillers, number of leaves/ tiller, length
of leaves, length of rhizomes, width of rhizomes, weight of rhizome and total weight of harvested
rhizomes. Two cropping combinations were used in the study. Results of the study showed that
the ginger plants cultivated under Forest Trees + Coffee + Banana + Mangosteen + Ginger +
Tannia crop combination had significantly higher plant height (68.80 cm), number of tillers (11.90),
number of leavesttiller (15.10), length of leaves 22.80 cm), length of rhizomes (24.20 cm), weight of
rhizome (78.53g) and total weight of harvested rhizomes (40.50 kg) compared with ginger
cultivated under Forest Trees + Lanzones + Cacao + Black Pepper + Ginger cropping combination.
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However, no significant difference was recorded in the width of rhizomes between the two cropping
combinations. The ginger plants cultivated in of the CAFE Project site can be cultivated under
forest and fruit tree species in mid elevation areas of Conner, Apayao.
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1. INTRODUCTION

Ginger, scientifically known as Zingiber officinale
Rosc. is one of the earliest important species
grown in the Western hemisphere reported to be
a native of Southeast Asia. It has a long history
that goes back more than 5000 years. It is a
South East Asian native, but over the years, it
has spread to many other regions of the world
[1]. .It belongs to the family Zingiberaceae and a
tropical and sub-tropical perennial herb with
underground branching stem called rhizomes [2].
Locally, it is popularly known as luya or laya. In
the Philippines, it is grown as an important spice
crop. It is used as a raw material in the
production beverages, perfumes and medicines.

Ginger requires a warm temperature (29-35°C)
and a humid climate for growth [3]. It also
requires a distinctive pattern of rainfall of at least
150 to 200 cm during the growing period and no
rainfall a month prior to harvest. In the absence
of rain, however, adequate irrigation is essential.
Ginger also thrives on fairly high rainfall-about
3,000 mm on the average. Although able to grow
at sea level or up to 1,500 meters above it,
ginger thrives at an optimum elevation of 300-
900 meters.Being a shade tolerant crop, ginger
can be grown with tall crops and crops that grow
on poles. An experiment shading showed that 25
to 50 percent shading resulted in optimum
yield.Ginger grows best on sandy loam, clay
loam and porous deep soils. Soil must be well-
drained, friable and rich in organic matter [3].
There is high domestic demand for ginger. It can
be harvested as young ginger (3— 4 months) or
mature ginger (8 -9 months) [4].

Agroforestry, which has a broad definition, is a
group of land-use techniques and agricultural
innovations (AgTs) that include woody perennials
into agricultural systems. Agroforestry systems
include forest farming, crop integration or even
live stock integration [5]. The Conservation
Agriculture in Forest Ecosystem (CAFE) Project
was established as a demonstration project of
the Apayao State College in 2015 to develop
suitable forest-based farming systems to
increase the income of the upland farmers. This
project of the College enable the farmers to
better exploit opportunities to produce high value

commercial crops under existing forest cover as
a path to poverty reduction, better food security,
and stimulation of the rural economy and
preserving the grandeur of Apayao’s forest
cover. The integration of ginger in the cropping
combinations of the CAFE project was done to
maximize the utilization of the area.

In this study, the two areas were cultivated with
ginger. The first area Forest trees + Fruit Trees
Cacao + Lanzones + Ginger and Forest Trees +
Coffee + Banana+ Mangosteen + Ginger +
Tannia) were planted to evaluate its growth and
yield performance on the partially shaded areas
of the CAFE Project.

1.1 Objectives

This study was conducted to determine the
performance of ginger integrated as cash crop in
the CAFE Project site. Specifically, ginger was
cultivated two cropping combinations under
multipurpose forest and fruit tree species in mid
elevation areas of Conner, Apayao to determine
difference in the performance of ginger in the
partially shaded areas in terms of plant height,
number of tillers, number of leavesttiller, length of
leaves, length of rhizomes, width of rhizomes,
weight of rhizome and total weight of harvested
rhizomes.

2. METHODOLOGY

2.1 Description of the Experimental Site

A one hectare upland area owned by Mr. Romeo
Banco located at Guina-ang, Conner, Apayao
was chosen as the experimental area.
Specifically, it is located at 17° 52’N and 121°
14’E with an elevation of about 580 MASL. The
CAFE site is bounded in the north by Sitio
Buguit, Guina-ang, in the east by Manag, in the
south by Centro Guina-ang, and in the west by
Baduat, Kabugao. It has a semi-rolling
topography with slopes up to 65° on sandy clay
loam type of soil.

2.2 Selection of Varieties

The variety of ginger (Native) which was
commonly planted by the farmers in the locality
was chosen as experimental plants.
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2.3 Experimental Treatments and Design

Ginger was integrated in two (2) of the eight (8)
cropping combinations of the CAFE Project site.
The area utilization in the CAFE Project was
designed at 20% forest trees, 20% fruit trees,
10% infrastructures and 50% cash crops. The
cropping combination included:

Cropping Combination 1. Forest Trees +
Lanzones + Cacao + Black Pepper + Ginger.

Cropping Combination 2. Forest Trees
+Mangosteen + Coffee + Banana + Ginger +
Mungbean.

2.4 Planting

Each of the rhizomes was cut into smaller pieces
of about 15-20 g in weight. Each of the seed
rhizomes contained 2 — 3 point buds. Planting of
the seed pieces at 5 cm. deep at the ridges of
the furrows, 30 cm between hills.

2.5 Inter Tillage and Cultural Management

Weeding was done manually and the weed
materials were used as mulching for the ginger
plants. Since the study area was in a hilly forest
zone, the plants were dependent on rainfall for its
water needs.

2.6 Harvesting and Determination of Yield

Harvesting of ginger was done when stalks
exhibit yellowing and withering (about nine
months after planting).

2.7 Statistical Analysis of Data

Data gathered for various characteristics were
subjected to t- test to compare the performance
of ginger in two cropping combinations.

2.8 Agronomic Data Gathered

The different parameters gathered included plant
height, number of tillers, number of leaves per
tiller, length of leaves, length of rhizomes , width
of rhizomes, weight of rhizome and total weight
of harvested rhizomes.

3. RESULTS AND DISCUSSION
3.1 Plant Height (cm)

As viewed from Table 1, the ginger plants
cultivated under Forest Trees + Mangosteen +

Coffee + Banana + Ginger + Mungbean
combination were taller compared with ginger
cultivated under Forest Trees + Lanzones +
Cacao + Black Pepper + Ginger combination
with means of 68.8 cm and 50.3 cm. Moreover,
t- test result disclosed that there is significant
difference in plant heights of the ginger in the two
cropping combinations.

3.2 Number of Tillers

There were more number of ginger tillers in
cropping combination 2 compared with cropping
combination (8.5). t-test revealed a highly
significant  difference between the ginger
cultivated in the two areas.

3.3 Number of Leaves per Tiller

In terms of number of leaves per tiller, results
also revealed a highly significant difference
between the treatments.

3.4 Length of Leaves (cm)

The length of leaves of the sample plants is
presented in Table 1. It can be noted that there
were significantly difference in terms of length of
leaves of the ginger plants. The ginger cultivated
under Forest Trees +Mangosteen + Coffee +
Banana + Ginger + Mungbean cropping
combination resulted 22.8 cm compared with
20.2 cm in the other cropping combination.

3.5 Length of Rhizome (cm)

There was significant difference in the length of
the rhizome of the ginger in the two treatments.
The cropping combination resulted with mean
length of 19.7 cm and 24.2 cm, respectively.

3.6 Width of Rhizome (cm)

There was no significant difference on width of
rhizome of the two crop combination. The
gingers cultivated in the two cropping
combination had nearly similar width of rhizome
of 3.84 cm and 3.95 cm.

3.7 Weight of Fresh Rhizome (kg)

As presented in Table 2, the weight of fresh
rhizome registered means of 59.01 grams and
78.53 grams and revealed highly significant
differences.
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Table 1. Plant height, number of tillers, number of leaves / tiller and length of leaves of the

ginger plant
Cropping Combination Plant height Number of Number of Length (cm)
(cm) tillers leaves / tiller leaves

Cropping Combination 1 50.3 8.5 12.4 20.2
Cropping Combination 2 68.8 11.9 15.1 22.8
t-value 6.635 5.949 4.439 3.153

Table 2. Length of rhizome, width of rhizome, and weight of fresh rhizome
Treatments Length Rhizome Width Rhizome Weight of Fresh Rhizome (g)

(cm) (cm)
Cropping 19.7 3.84 59.01
Combination 1
Cropping 24.2 3.95 78.53
Combination 2
t- value 6.315 0.926 10.222
Table 3. Total weight harvested rhizomes

Treatments Total wt harvested rhizomes (kg)
Cropping Combination 1 28.75
Cropping Combination 2 455

3.8 Total Weight Harvested Rhizomes

The total weight of the rhizomes of ginger
cultivated under Forest Trees + Mangosteen +
Coffee + Banana + Ginger + Mungbean cropping
combination was 45.5 kg which is much higher
from that of the total weight of the rhizomes in
cultivated under Forest Trees + Lanzones +
Cacao + Black Pepper + Ginger cropping
combination with 28.75 kg. Ginger is a shade
loving crop known to grow under tree shades and
able to take advantage of the decaying leaves
which drop from the trees to become a source of
nutrients like humus. Both shade and humus
help to improve ginger yields [6]. In addition, the
partially shaded growing condition favors
optimum growth and yield of ginger [7]. The use
of large seed rhizomes is essential in maintaining
high rhizome yield of ginger [8]. Also, ginger
performs better in a bamboo-based agroforestry
system (AFS) than wunder sole cropping
system [9]. Farm people can adopt fruit-based
agroforestry systems as a practical alternative
land use to enhance soil health, diet, and
livelihood stability throughout the year, especially
during their financially difficult times of need [10].

4. CONCLUSION

The ginger plants can cultivated under Forest
Trees + Coffee + Banana+ Mangosteen + Ginger

+ Tannia crop combination in mid elevation areas
in Conner, Apayao.

5. RECOMMENDATION
It is highly recommended that:
1. A follow-up study be conducted for another
cropping season.

2. Another study be conducted to evaluate
the effect of the bio-fertilizers on the crops.
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