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Intensive Vegetable Production Degrades Volcanic Ash
Soil in Cabintan, Ormoc City, Philippines
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ABSTRACT
Long-term intensive cultivation leads to soil-related problems. This study was
conducted to know the changes in physico-chemical properties of volcanic ash soil
(Andisol) in Barangay Cabintan, Ormoc City, Leyte after ten years of intensive
vegetable production. Five sampling sites were selected, representing fallow and
intensively cultivated areas. The soils were collected and analyzed for particle size
analysis (PSA), bulk density (Db), soil pH, organic matter (OM), nitrogen (N),
available phosphorus (P) and exchangeable bases potassium (K), magnesium
(Mg), calcium (Ca), and sodium (Na). The ﬁndings of the current study were
compared to the results reported by the ACIAR project ten years ago.
The results revealed that the soil physico-chemical properties of Andisol
changed within ten years. There were signiﬁcant differences in soil physicochemical properties of Andisol across sites and depths as inﬂuenced by the two
types of soil management over ten years. Soil management practices inﬂuenced
the nutrient supplying capacity and the physico-chemical properties of the soil. Soil
texture did not vary except for sites C and E (intensively cultivated areas). The bulk
density remained low while the soil pH, soil organic matter, nitrogen, and
exchangeable bases decreased. However, the available phosphorus increased
under intensive vegetable production. The overall results highlighted the need to
employ the appropriate soil management, speciﬁcally fertilizer application. An
accurate and exact combination of organic and inorganic fertilizers is highly
recommended in the area to obtain the desired vegetable yield.
Keywords: Andisol, intensive cultivation, physico-chemical properties

INTRODUCTION
The rapid increase of the world's population has led to the increase in the
demand for food. Despite this population increase, prime agricultural lands are
being converted into residential areas, malls, and factories. These circumstances
have led farmers to cultivate their lands intensively to meet the demand for food.
Cabintan, Ormoc City, Leyte, is one of the areas where vegetables are intensively
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produced (Tulin et al 2013). Cabintan soils are volcanic soils (Navarrete et al 2008;
Magahud & Asio 2009; Tulin et al 2013, Nierves & Salas 2015; Kangleon & Salas
2017), which resulted from the extensive volcanic activities during Tertiary and
Quaternary geologic time scale period (Otsuka et al 1988; Jahn & Asio 1998;
Navarrete et al 2008).
Andisols or volcanic soils exhibit andic properties, distinctive properties which
include high water-holding capacity and the ability to “ﬁx” large quantities of
phosphorus (Ping, 2000). It is also high in organic matter (OM) content, which can
be as high as 12% (Diez et. al., 2006), making its nitrogen (N) and water retention
relatively high. These and other factors make Andisols generally well suited for
various land use, such as agricultural production. In spite of its generally favorable
properties, Andisols pose some fertility challenges. This soil has low bulk density,
resulting in low weight-bearing capacity. Despite the high P content, available P is
being lack up in these soils due to their large content of minerals that strongly
absorb P (e.g. Al/Fe oxyhydroxides, allophane) (Guadalix & Pardo 1994; Johnson &
Loeppert 2006; Redel et al 2008) making it unfavorable for plant to take up. Acid
Andisols have high P sorption rates due to irreversible chemisorption of P to
amorphous minerals such as allophane, imogolite, and iron and aluminum
hydroxides, precipitation as Al and Fe phosphates, and complexation with
organometallic complexes (Wada & Gunjigake 1979; Shoji et al 1993). Andisols
react strongly with P to form stable compounds of low solubility, often making this
nutrient unavailable to plants. In addition, Andisol has a pH value of 4-5, meaning
this type of soil is acidic. Most of the nutrients in this pH value are not available for
the plants to take up. To solve this problem, researchers and farmers practice soil
amelioration, such as fertilizer application.
However, unbalanced nutrient fertilizer application may be harmful in the long
run, causing soils to be unproductive. Continuous high application of fertilizers,
especially P- and N-containing inorganic fertilizers for a long period of time, may
cause leaching of these nutrients, thus contaminating groundwater and nearby
surface waters, including lakes and rivers (Scheffer & Schactschabel 1992; Logan
2000; Magahud & Asio 2009). Therefore, correct identiﬁcation and proper
management of soil fertility problems are necessary in boosting crop production
and sustaining higher yields in an extended period.
Since intensive vegetable production in Barangay Cabintan, Ormoc City, Leyte
has been continuously practiced over a long period, an in-depth analysis of its
physico-chemical properties should be done. Thus, this study was conducted to
determine the changes in physico-chemical properties of Andisol ten years after
initial analysis and assess the impact of intensive vegetable production on the
nutrient supplying capacity of volcanic ash soil at 0-20cm and 20-40 cm depth. The
results are very valuable in predicting the fate of the nutrient supplying capacity of
the soil through time. Understanding this serves as a basis or reference for better
soil management in the future.
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MATERIALS AND METHODS
Site Selection

This study was conducted in the central highlands of Leyte, speciﬁcally in
Cabintan, Ormoc City, Leyte. This has an elevation of approximately 700 meters
above sea level (masl) (Fig. 1). This location is classiﬁed as Af by Köppen and Geiger
(Climate 2020). The temperature here averages 26.9 °C | 80.4 °F while the rainfall is
around 2456 mm | 96.7 inch per year (Climate, 2020).
The selection of the study site was based on the ACIAR project conducted here
from 2008 to 2012 (10 years before) (Tulin 2019). This study was done to compare
the changes in soil physico-chemical properties of Andisol after ten years of
intensive vegetable production. Five sites were selected in Cabintan, Ormoc City,
Leyte with the same plain topography. Three sites (A, C, and E) were intensively
cultivated (continuous) for vegetable production for about 10 years. Site B was
abandoned for about eight years after intensive cultivation and was being
developed for ornamental production at the time of the study. Site D was used as a
grazing area for about ﬁve (5) years after intensive cultivation. Sites B and D were
both classiﬁed as fallow areas. Therefore, only two soil management practices were
highlighted in this study (intensively cultivated area and fallow area) (Fig. 2).

Legend:
Site A – intensive vegetable production
Site B – fallow land
Site C – intensive vegetable production

Site D – fallow land
Site E – intensive vegetable production

Figure 1. Map showing the sampling sites in Barangay Cabintan, Ormoc City,
Leyte
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A

B

D

C

E
Figure 2. Site A, owned by Emilardo Quimpano (intensively cultivated), Site B, owned
by Ramil Morales (abandoned land/fallow land), Site C, owned by Alvin
Morales (intensively cultivated), Site D, owned by Dionisio Malabago
(grazing area/fallow land), Site E, owned by Victorino Avila (intensively
cultivated)
Soil Sample Collection, Preparation, and Analysis
The soil samples were randomly collected in each site at 0-20 cm and 20-40 cm
using a soil auger. There were three (3) replications in each depth at each sampling
plot. For each replication, a quadrant measuring 5 m x 5 m was constructed. Inside
the quadrant, about ﬁve (5) subsamples were collected and composited. There
were six (6) composite samples in each sampling plot, three (3) for 0-20 cm and
three (3) for 20-40 cm. These composite soil samples were placed in labeled plastic
bags and were brought to the laboratory for processing and analysis.
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All soil samples were passed through a 10mm sieve to remove leaves and rock
fragments, air-dried, pulverized, and sieved again using a 2-mm wire mesh to get the
coarse fraction needed to determine most soil physical and chemical properties.
Enough samples were further pulverized and sieved through a 0.425-mm wire mesh
for OM and total N determination (%). The prepared soil samples were analyzed for
the following parameters listed below. The calculation of all soil parameters was
based on the oven-dry weight of the soil.
Soil Physical Analysis
The bulk density was determined using the core method ISRIC (2002). Moisture
Content at Field Capacity (MCFC) was done by measuring the fresh weight and ovendry weight of the soil. Particle size analysis was determined using the pipette
method (ISRIC 1995).
Soil Chemical Analysis
Soil pH determination was done following the potentiometric method using a
1:2.5 soil-water ratio (ISRIC 1995). While soil OM was analyzed using the modiﬁed
Walkey-Black method (Nelson & Sommers 1982). Total N was determined following
the Kjeldahl method (USDA 2004). Available P was analyzed using the Bray P-2
extraction method (Jackson 1958) by Murphy and Riley (1962) for color
development. Exchangeable Bases (K, Ca, Na, and Mg) were extracted using one (1)
N NH4OAc (pH 7.0) method (ISRIC 1995) and quantiﬁed through an Atomic
Absorption Spectrophotometer (Varian 220 FS).
Data Analyses and Interpretation
All data gathered was analyzed using Statistical Tool for Agricultural Research
(STAR) based on 2 x 5 factorial arranged in Randomized Complete Block Design
(RCBD) with three replications. Each parameter was tested for difference of
previous and current results using analysis of variance (ANOVA), and comparison
of means (between intensively cultivated and fallowed land) was tested using
Tukey's Honest Signiﬁcant Difference (HSD) test at a 5% level of signiﬁcance. The
value determined for each property was compared with the criteria developed by
Landon (1991) to determine if they indicate low, moderate, or high levels.
RESULTS AND DISCUSSION
General Observation
Soil is the principal resource for land cultivation. As mentioned by Hillel (1992) it
is the foundation of all civilizations and serves as a major link between
biogeochemical systems and climate (Yaalon 2000). Young and Crawford (2004)
added that the soil supports biodiversity and plays a major role in the ability of
ecosystems to provide diverse services necessary for human well-being. Therefore,
soils must not be taken lightly in any development attempt either in the local,
regional, or global level.
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Converting natural land to intensively managed agriculture land in the long term
can affect the soil quality because the soil's structure is disturbed and soil organic
matter is lost. These impacts damage the fertility status of the soils and ecosystem
services provided by the soils. The current study showed the changes in physicochemical properties of volcanic ash soil after ten years of intensive vegetable
production in Cabintan, Ormoc City, Leyte. Three sites were intensively cultivated
continuously for the past 10 years while the two sites were abandoned or fallowed
for 5-8 years. The study highlighted that most of the soil physico-chemical properties
of volcanic ash soil or Andisol in Barangay Cabintan, Ormoc City, Leyte changed after
ten years depending on the soil management applied.
Soil Texture
In this study, most of the soil texture in Cabintan, Ormoc City, Leyte were
classiﬁed as sandy loam and sandy clay loam, which is a typical feature of an Andisol
(Shoji et al 1993) (Fig. 3). The coarser fraction of Andisol was often dominated by
volcanic glass (McDaniel et al 2012). Most of the soil texture was not affected by the
soil management and time except sites C and E (intensively cultivated), from silty
clay and clay loam to sandy loam and sandy clay loam. It could be due to the
management practices applied by the farmer (organic matter occluded in the
aggregate) or due to the active weathering process, which could have contributed to
a high composition of bigger soil particles. In areas where excessive leaching and
heavy rainfall occurred, most of the soil were coarse speciﬁcally in tropical areas.
This is because ﬁne materials are being leached leaving the particles that are coarse.
As claimed by Igwe et al (1995) most of the soils they studied were sandy loam to
sandy clay in the subsoil. Jaiyeoba (2003) supported this idea where in the soil
surface, coarse particle was superior in various cultivated area and then increased
over time when weathering processes continues.

Legend:
Site A – intensive vegetable production
Site B – fallow land
Site C – intensive vegetable production

Site D – fallow land
Site E – intensive vegetable production

Figure 3. Textural classiﬁcation of Andisol in Barangay Cabintan, Ormoc City, Leyte
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Bulk Density
Generally, the bulk density of Andisol is low, and this is due to the volcanic
materials or minerals unique to Andisol. In this study, bulk density was not affected
by the type of soil management with time. Figure 4 shows that in all sites at 0-20 cm,
bulk density remained low over time in all types of soil management. Furthermore
Figure 4 shows that there was no signiﬁcant difference between sites or soil
management. All bulk density values ranging from 0.42 to 0.91 g/cm3 (Table 1) are
classiﬁed into recently cultivated land (Landon 1991). This means that the bulk
density obtained in all sites and depths were low. This situation could be attributed
to the presence of important non-crystalline minerals in soil, such as allophane,
which results in high porosity (Shoji et al 1993). Moreover, allophanic Andisols that
are rich in organic substance, such as humus, tend to be much lower in bulk density
compared to low allophanic Andisol. Application of chicken dung manure and
continuous cultivation was among the fertility management practices done by most
of the vegetable growers in Cabintan. This practice could also result in improved soil
bulk density values, making the soil favorable for plant growth.

Figure 4. Comparison of bulk density (g/cm-3) between the current and previous
studies at 0-20 cm as inﬂuenced by soil management
Moisture Content at Field Capacity
In this study, the soil moisture content obtained was closely related to the
previous research (ACIAR Project)(Table 2), which ranged from 17.56 % to 27.75%.
The percent moisture content at ﬁeld capacity was dependent on the texture of the
soil. The coarser the soil, the lower its moisture content, and the ﬁner the soil, the
higher its moisture content. Figure 5 shows the comparison of soil moisture content
between the previous and the current study at 0-20 cm and 20-40 cm. This shows
that soil moisture content was not signiﬁcantly affected by soil management,
unless the texture of the soil changes due to the soil management applied. Besides,
the soil moisture content is high in soil used for crop production compared to forest
and grassland due to the type of tillage involved (Gong 2016). Soil hold water
(moisture) through their aggregation qualities and colloidal properties. The colloids
and other particles of the soil and even the pores hold the water. Surface tension
and surface attraction are the ones responsible for maintaining water in the soil
after the drainage has stopped.
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SITE
A
B
C
D
E

0-20

BULK
DENSITY
(g/cm3)
0.99

20-40

0.90

0-20

0.77

5.303 a

5.027 a

0.251 a

10.15 c

0.055 b

0.090

0.054 c

0.008

17.560

sandy loam

20-40

0.64

5.223 a

4.743 a

0.237 a

4.98 ab

0.031 b

0.018

0.035 b

0.008

18.120

sandy loam

0-20

0.89

5.207 ab

4.204 b

0.210 b

3.20 d

0.066 a

0.222

0.200 ab

0.015

27.750

sandy loam

20-40

0.58

5.033 b

5.362 b

0.268 b

0.45 b

0.029 a

0.477

0.407 a

0.007

27.280

sandy loam

0-20

0.74

5.057 bc

4.981 a

0.249 a

26.64 a

0.185 b

0.052

0.087 bc

0.006

25.890

sandy clay loam

20-40

0.75

5.030 b

4.922 a

0.246 a

7.86 a

0.070 b

0.033

0.082 b

0.005

26.540

sandy clay loam

0-20

0.91

5.043 bc

4.588 b

0.229 b

15.80 b

0.089 a

0.073

0.163 abc

0.008

19.230

sandy clay loam

20-40

0.85

5.273 a

4.396 b

0.170 b

2.79 ab

0.166 a

0.177

0.401 a

0.009

18.670

sandy clay loam

SOIL DEPTH
(cm)

SOIL pH

OM (%)

N (%)

P
(mg/kg)

4.980 c

4.938 b

0.247 b

24.96 a

4.757 c

4.386 b

0.219 b

6.95 a

K
(cmol/kg)

Ca
(cmol/kg)

Mg
(cmol/kg)

Na
(cmol/kg)

MC (%)

SOIL TEXTURE

0.122 a

0.212

0.288 a

0.006

18.220

sandy loam

0.127 a

0.052

0.125 b

0.013

19.650

sandy loam
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Table 2. Data from the previous study (ACIAR project) 2008-2012 (Tulin 2019)
SITE
A

SOIL DEPTH
(cm)

BULK
DENSITY
(g/cm3)

SOIL pH

OM
(%)

N (%)

P
(mg/kg)

K
(cmol/kg)

Ca
(cmol/kg)

Mg
(cmol/kg)

Na
(cmol/kg)

MC (%)

SOIL TEXTURE

0-20

0.42

5.50

6.315

0.454

0.101

0.272

0.965

0.194

0.038

19.43

sandy loam

5.58

3.239

0.259

0.126

0.132

0.843

0.137

0.149

18.78

5.66

6.667

0.523

0.153

0.309

0.704

0.177

0.111

18.25

5.93

3.809

0.260

0.133

0.329

0.509

0.122

0.112

17.34

5.65

5.561

0.372

0.175

0.188

0.726

0.087

0.040

38.67

5.57

4.392

0.321

0.178

0.334

1.052

0.102

0.121

38.54

5.13

5.146

0.400

0.152

0.645

0.620

0.122

0.178

26.28

5.54

3.289

0.289

0.192

0.425

0.902

0.188

0.108

25.77

5.39

4.398

0.377

0.179

0.411

0.909

0.184

0.101

37.65

5.24

2.620

0.250

0.167

0.401

0.460

0.103

0.144

38.23

20-40
B

0-20

0.48

20-40
C

0-20

0.33

20-40
D

0-20

0.54

20-40
E

0-20
20-40

0.56

sandy loam
silty clay
sandy clay loam
clay loam
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Table 1. Data from the current study (March – June, 2020)
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(a)

(b)

Figure 5. Comparison of soil moisture content (%) between the current and previous
studies at 0-20 (a) and 20-40 (b) cm depth as inﬂuenced by soil
management
Soil pH
The results showed that soil pH at 0-20 and 20-40 cm depth decreased after ten
years as inﬂuenced by intensive cultivation (Fig. 6). The pH values (H2O) ranged
from 4.75 to 5.44 and were classiﬁed as strongly acidic to very strongly acidic,
according to Landon (1991). A signiﬁcant difference in soil pH was observed
between the two types of soil management over ten years. Sites A, C, and E
(intensive cultivation) had signiﬁcantly lower soil pH compared to that of sites B and
D (fallowed land) (Fig. 7). This could be attributed to the inorganic fertilizer applied
to the soil, especially nitrogen fertilizer. The same result was obtained in the study of
Bahrami et al (2010), where the low pH values of the soils under tea cultivation were
due to the intensive application of nitrogen fertilizer.
(b)

(a)

Figure 6. Comparison of soil pH between the current and previous studies at 0-20 (a)
and 20-40 (b) cm depth as inﬂuenced by soil management

Figure 7. Comparison of soil pH between sites at 0-20 and 20-40 cm as inﬂuenced
by soil management
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Soil Organic Matter
The results revealed that soil organic matter was affected by soil management
over a long period (10 years). A signiﬁcant difference in soil organic matter was
noticed between sites but not in depths (Fig. 8) Sites A, C, and E (intensive
cultivation) showed signiﬁcantly lower soil organic matter compared to sites B and
D (fallowed land) (Fig. 9). However, all the obtained soil organic matter values are
classiﬁed as low, according to Landon (1991). The higher organic matter content in
sites B and D was attributed to the vegetation on the soil, which was carabao grass.
The fast accumulation of the grass residues contributed to the amount of soil
organic matter present in the soil. The application of organic matter, either from
animals or crop residues in the soil, also inﬂuenced soil organic matter content. This
is similar to the study by Bahrami et al (2010) in which they found that agricultural
activities, mainly the export of leaves, had caused lower soil organic matter.
Nanganoa et al (2019) also found that there was less soil organic matter in
cultivated areas than in forest areas. Therefore, accumulation of soil organic matter
content is signiﬁcant as this improves soil properties; hence, improving plant
growth and soil health. Most soils in Cabintan have been subjected to intensive
cultivation due to the limited availability of agricultural lands. These ﬁndings signify
the importance of appropriate soil management in maintaining soil health or soil
quality.
(a)

(b)

Figure 8. Comparison of soil organic matter (%) between the current and previous
studies at 0-20 (a) and 20-40 (b) cm depth as inﬂuenced by soil
management

Figure 9. Comparison of soil organic matter (%) between sites at 0-20 cm as
inﬂuenced by soil management
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Total Nitrogen
Nitrogen occurs in various agricultural ecosystems because it can exist in
several valence states within an ecosystem. The results revealed a similar trend in
soil organic matter in terms of soil management over a long period. It is because
nitrogen is bound in organic matter (Khrsat et al 2008). There was a signiﬁcant
difference in total nitrogen between each soil management but this did not vary in
depths (Fig. 10). Sites A, C, and E (intensive cultivation) showed a signiﬁcantly lower
total nitrogen compared to sites B and D (fallowed land) (Fig. 11). The same result
was obtained in the study of Rahman et al (2008), where the effect of long-term
tillage practices on total N was similar to its effect on organic matter. This was
attributed to the type of vegetation in the area and management practices. Jaiyeoba
(2003) reported that, in both layers, there was a progressive loss of nitrogen over
time. The higher organic matter also resulted in higher total nitrogen since nitrogen
tends to bind with organic matter. However, all of the results obtained in total
nitrogen were >1 and were classiﬁed as low (Landon 1991). Application of fertilizer
N and organic matter is necessary for this type of soil to obtain maximum yield.
(a)

(b)

Figure 10. Comparison of total nitrogen (%) between the current and previous
studies at 0-20 (a) and 20-40 (b) cm depth as inﬂuenced by soil
management

Figure 11. Comparison of soil total nitrogen (%) between sites at 0-20 cm as
inﬂuenced by soil management

46

Intensive Vegetable Production Degrades Volcanic Ash Soil

Available Phosphorus
Soil management inﬂuenced the availability of phosphorus in Andisol soil, with
an increase in available Phosphorus over a period of ten years in all sites and depths
(Fig. 12). However higher available phosphorus was observed in 0-20 cm depth
compared to 20-40 cm depth (Fig. 12). Higher available phosphorus was obtained in
sites A, C, and E (intensive cultivation) at 0-20 cm compared to sites B and D
(fallowed land) (Fig. 13). This could be attributed to the excessive application of
fertilizer rich in nutrient phosphorus (ammonium phosphate). The amounts of
available phosphorus obtained in sites A, C, and E (24.96 ppm, 26.64 ppm, and 15.80
ppm) were classiﬁed as high according to Landon (1991). In sites B and D (6.95 ppm
and 3.20 ppm) available phosphorus was classiﬁed as medium to low (Landon
1991). Continuous application of P fertilizer could have contributed to the higher
available P present in the soil. This shows that the type of soil management affects
the availability of phosphorus in the soil. Similarly, Comte et al (2012) reported that
the total available P differ considerably with land use. Continuously cultivated soil
had the highest concentrations of available P over time. Appropriate application of
nutrient P such as 88-110-60 kg/ha N-P2O -K2O is important in this type of soil (Tulin
et al 2013).

Figure 12. Comparison of available phosphorus (mg kg-3) between the current and
previous studies at 0-20 (a) and 20-40 (b) cm depth as inﬂuenced by soil
management

Figure 13. Comparison of available phosphorus (mg kg-3) between sites at 0-20 and
20-40 cm as inﬂuenced by soil management
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Exchangeable Potassium

Potassium is one of the macronutrients needed for plant growth. Soil deﬁcient
in this nutrient cannot sustain the plant to its optimum yield. The results of this study
showed that the amount of exchangeable potassium decreased in all sites and
depths after ten years (Fig. 14). However, the amount of exchangeable potassium
was inﬂuenced by the type of soil management. There was a signiﬁcant difference
between sites. In sites A, C, and E (intensive cultivation) (0.124 - 0.128 ppm), the
amount of exchangeable potassium was higher compared to sites B and D
(fallowed and) (0.043 and 0.047 ppm, respectively) (Fig. 15). This was attributed to
the K fertilizer (muriate of potash) applied to the soil. But all the amounts of
exchangeable K obtained was classiﬁed as low, which meant that it was > 0.15 ppm
(Landon 1991). There is still a need to apply fertilizer rich in potassium in an
appropriate amount to obtain higher yield, especially in vegetable production. The
management inputs such as fertilizer, herbicides, and irrigation, affect the
distinctive physicochemical properties of Andisol, including exchangeable
potassium (Rahman et al 2008).
(a)

(b)

Figure 14. Comparison of exchangeable potassium (me/100g soil) between the
current and previous studies at 0-20 (a) and 20-40 (b) cm depth as
inﬂuenced by soil management

Figure 15. Comparison of exchangeable potassium (me/100g soil) between sites at
0-20 cm as inﬂuenced by soil management
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Exchangeable Magnesium
In this study, exchangeable magnesium was affected by soil management after
ten years. A signiﬁcant difference in the amount of exchangeable magnesium was
observed in all sites and depths (Fig. 16). The amount of exchangeable magnesium
was classiﬁed as low to medium (0.03 to 0.41 ppm) (Landon 1991). This was more
suitable for plant growth. The highest exchangeable magnesium was obtained in
site A (0.29 ppm) at 0-20 cm and sites C and E at 20-40 cm (0.40 and 0.41 ppm,
respectively) (Fig. 17). These sites were continuously used for vegetable
production. This could be attributed to management practices like fertilizer
application. Exchangeable bases like magnesium were inﬂuenced by the type of soil
management (Comte et al 2012). Appropriate application of nutrient magnesium
can lead to better growth of crops.

Figure 16. Comparison of exchangeable magnesium (me/100g soil) between the
current and previous studies at 0-20 cm and 20-40 cm depth as
inﬂuenced by soil management

Figure 17. Comparison of exchangeable magnesium (me/100g soil) between sites
at 0-20 and 20-40 cm as inﬂuenced by soil management
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Exchangeable Calcium and Sodium
Exchangeable calcium (Figs. 18) and sodium (Fig. 19) decreased in all sites and
depths over a long period (10 years). There was no signiﬁcant difference in these
parameters between sites and depths. All the values for exchangeable calcium and
sodium were classiﬁed as low (<1 ppm) (Landon 1991). This could be attributed to
the type of soil, which was Andisol. Because it is high in allophane and has low soil
pH, most nutrients are deﬁcient and are not available for crop production unless
appropriate soil management is applied. The longer the time, the higher the
weathering process; thus, it was probably leached during the time of the study.
According to Halvin et al (1999), in humid subtropical climates, some nutrients are
being leached even under natural vegetation. However, agricultural activities can
greatly increase leaching losses due to the different soil management practices
applied.
(b)
(a)

Figure 18. Comparison of exchangeable calcium (me/100g soil) between the
current and previous studies at 0-20 (a) and 20-40 (b) cm depth as
inﬂuenced by soil management
(b)

(a)

Figure 19. Comparison of exchangeable sodium (me/100g soil) between the
current and previous studies at 0-20 (a) and 20-40 (b) cm depth as
inﬂuenced by soil management
CONCLUSION
The soil physico-chemical properties of volcanic ash soil or Andisol
changed after ten years as inﬂuenced by the two types of soil management
(intensively cultivated area and fallow area). The impact of intensive vegetable
production on soil in Cabintan, Ormoc City, Leyte after ten years were the following:
the soil texture remained the same except for the two sites which were intensively
cultivated, the bulk density also remained low while the soil pH, soil organic matter,
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nitrogen, and exchangeable bases decreased. However, the available phosphorus
increased after ten years of intensive vegetable production. It was also observed
that soil moisture content depends on the texture of the soil. The coarser the soil,
the lower the moisture content. Knowledge about the changes in the physicochemical properties of the soil (Andisol) over a long period as inﬂuenced by
intensive cultivation provides valuable information regarding the effects of nutrient
inputs on crop productivity. This can, in turn, be used as basis for appropriate soil
management practices to enhance and preserve soil quality.
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