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Abstract 

 
This study was conducted to determine some physical and chemical properties of the soil and 

their relationship to spectroscopic-based (visible range) analytical methods while evaluating soil 
organic matter fractions and soil quality in degraded and non-degraded soils in a wide range of 
environments. 

Soil samples were collected from the different landscape positions of cultivated and non-
cultivated soils, and the latter from the same landscape positions but with different vegetation, at 
Songco, Lantapan, Bukidnon. The physical and chemical properties of the soils were determined at 
the SPAL, CMU, Musuan, Bukidnon while the metagenomic properties were determined at the 
Laboratory of the University of Missourri, Missourri, USA. 

Bulk density and air dry soil strength values of the soils from the cultivated areas were generally 
higher than those of the uncultivated areas. Also, soils at the summit generally had lower bulk 
density and soil strength values than the other landscape positions. Moreover, soils planted to 
camote (Ipomoea batatas) had higher bulk density and soil strength values compared to soils grown 
to pepper under the trees. 

Exchangeable calcium (Ca), magnesium (Mg), and potassium (K) and cation exchange capacity 
(CEC) of the soils were generally higher in uncultivated areas than those of the cultivated areas. A 
similar trend was observed for the potassium permanganate (KMnO4)-oxidizable organic C contents 
determined by spectroscopic method and the total C contents determined by the Walkley-Black 
method. 

The KMnO4-oxidizable organic C contents determined by spectroscopic method and the total C 
contents determined by the Walkley-Black method were closely related (r = 0.631**). Hence, the 
former method shows promise in assessing soil quality as it is a rapid test, relatively low cost and 
can be distributed as a field kit either with a portable spectrometer or with a color chart. 

 
INTRODUCTION 

 
Soils serve a multitude of functions and take part in an essential role in environmental quality 

through interactions with the hydrosphere and the atmosphere. Soil quality is simply characterized 
as “the capacity of a specific kind of soil to function.” It would have characteristics of good natural 
fertility, water holding capacity, resilience to tillage or other disturbances that support profitable 
crop production. It integrates soil physical, chemical, and biological properties and reflects the 
effects of management.  

The key to sustaining healthy and productive landscapes is to maintain soil quality. Good soil 
quality is important to support and sustain crop, rangeland and woodland production as well as to 
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water supplies. However, soil quality is not easy to define and measure since it varies due to many 
external factors such as land use, management, environmental interactions as well as variations in 
natural conditions especially when quantifying changes in soil quality which is a concern for both 
government and the public, increasing awareness and understanding of environmental issues. 

Assessment of soil quality is a process by which soil resources are evaluated on the basis of soil 
function. It has been recognized as an important step toward understanding the long-term effects of 
tillage, cropping system, landscape position, and conservation practices within agricultural 
watersheds. The need for an effective, low-cost method to evaluate soil quality is important in 
developing countries because soil degradation is a major impediment to sustainable crop growth.  

Soil degradation refers to a decline in the productivity of soil through deterioration of the 
physical, chemical and biological soil properties. The most common degradative processes and 
causes are water and wind erosion, compaction, crusting, salinization, alkalization, acidification, 
leaching, fertility depletion, loss of organic matter, and soil pollution. Soil quality (SQ) is strongly 
dependent on the degree of these soil degradation processes, land use and management practices. 
However, although an estimated 65% of the land area worldwide is degraded (FAO, 2005), no 
standardized SQ tests exist currently, especially for use in the tropics. In view of this, there is 
clearly a need for international standards to measure SQ. These could be useful for agricultural 
research and extension agencies, non-governmental organizations, governments and farmers to 
better understand, implement and monitor sustainable soil management practices. 

 
Hence, this study was conducted with the following objectives: 

 
1. To determine some soil quality indicators (physical and chemical properties of the soil).  
2. To evaluate the efficacy of spectroscopic-based (visible range) analytical methods to 

evaluate soil organic matter fractions and soil quality in degraded and non-degraded soils 
across a wide range of environments.   

   
 
REVIEW OF LITERATURE 

 
Soil function describes what the soil does. Soil functions are: (1) sustaining biological activity, 

diversity, and productivity; (2) regulating and partitioning water and solute flow; (3) filtering and 
buffering, degrading, immobilizing, and detoxifying organic and inorganic materials, including 
industrial and municipal by-products and atmospheric deposition; (4) storing and cycling nutrients 
and other elements within the earth’s biosphere; and (5) providing support of socioeconomic 
structures and protection for archeological treasures associated with human habitation. (Seybold et 
al, 1998). 

Soil quality is broadly defined as the capacity of a living soil to function, within natural or 
managed ecosystem boundaries, to sustain plant and animal productivity, maintain or enhance water 
and air quality, and promote plant and animal health (Doran, 2002). Soil quality assessment is 
important for measuring changes in soil properties over time that helps to define effective 
management strategies. Although, the definition and quantitative assessment of soil quality is 
complicated by the fact that soil is not directly consumed by human and animals in contrast to air 
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and water (Doran and Parkin, 1996), it should be defined because of its importance in ecosystem 
and environmental quality. 

Declining soil quality is emerging as an environmental and economic issue of increasing global 
concern as degraded soils are becoming more prevalent due to intensive use and poor management, 
often the result of over-population (Eswaran et al., 2005). Pressing problems such as erosion, 
compaction, acidification, organic matter losses, nutrient losses and desertification reduce 
agricultural production capacity. SQ decline severely impacts the environment and agricultural 
viability, and thus ecosystems and the population’s health, food security, and livelihoods. 

When measuring soil quality, it is important to evaluate the physical, chemical, and biological 
properties of the soil. Soil quality indicators are physical, chemical and biological properties, 
processes, and characteristics that can be measured to monitor changes in soil (Muckel and 
Mausbach, 1996). Although there is no single soil attribute or property that can be used to estimate 
soil quality, a group of soil attributes or properties that are sensitive and reliable for quantifying 
changes in soil physical, chemical and biological properties can be used to estimate soil quality. 
Physical properties include bulk density, water content, infiltration rate, aggregate stability, slaking, 
and morphological estimations. Biological properties measured include soil respiration and 
earthworm dynamics. Soil chemical properties measured include pH, electrical conductivity (EC), 
and soil nitrate levels. 

Soil organic matter is a core indicator of soil quality, and soil quality is usually characterized by 
high levels of active carbon. Active carbon includes microbial biomass, amino acids, soluble carbon 
and soil carbohydrates. Any changes in the levels of active carbon changes the level of organic 
matter, resulting in either a degradation or improvement in soil quality. 

There are approaches that can be used to quantify soil quality. Doran and Parkin (1996) described 
a soil quality index that consisted of six soil quality element; food and fiber production, erosivity, 
ground water quality, surface water quality, air quality and food quality. This approach can be used 
to provide an evaluation of soil function based on specific performance criteria for each soil quality 
elements. They proposed a minimum data set for characterizing and monitoring soil quality. 
Quantitative indicators of soil quality in the proposed minimum data set include soil attributes and 
properties such as; texture, soil and rooting depth, bulk density, infiltration, water retention 
characteristics, soil organic matter, electrical conductivity, extractable N, P, and K, microbial 
biomass, and soil respiration. 

The indicators were measured indicators based on a composited disturbed sample that was 
obtained from two locations nested within five sites on a management unit. The test includes 
penetrometer measurements as the only in-field assessment. Soil texture is an integrative property 
and provides the basis for result interpretation through scoring functions. Root health assessment is 
an integrative biological measurement related to overall pressure from soil-borne disease organisms 
(Abawi and Widmer, 2000). The minor elements of the chemical analysis were grouped to prevent a 
bias of the soil health assessment in favor of chemical quality.  

Soil quality includes an inherent and a dynamic component (Carter, 2002). The former is an 
expression of the soil forming factors, documented by soil surveys as expressed by land capability 
classification. Dynamic SQ, however, refers to the condition of soil that is changeable in a short 
period of time largely due to human impact and management. The SQ concept encompasses the 
chemical, physical and biological soil characteristics needed to support healthy plant growth, 
maintain environmental quality, and promote human and other animal health (Doran et al., 1994). 

-  179  -

Environment and Food Safety for the Future Generation

- 83 -

Invited Lectures-08



 

With farmer and lay audiences, the term “soil health” is often preferred when referring to this 
dynamic SQ concept as it suggests a holistic approach to soil management (Idowu et al., 2007). 

SQ cannot be measured directly, but soil properties that are sensitive to changes in management 
can be used as indicators (Larson and Pierce, 1991). Methods for measuring individual indicators 
and minimum data sets and for calculating indices from groups of indicators (Andrews et al., 2004) 
are being developed for SQ monitoring over time and for evaluating the integrated sustainability of 
agricultural management practices. However, such tests must be inexpensive and dependent on 
minimal infrastructure if they are to be widely adopted beyond the research domain and especially 
in the developing regions such as Africa. Limited experience exists with the use of such methods, 
other than for standard agricultural soil tests. Such tests have provided farmers and consultants 
around the world with relevant information for nutrient and lime management. In a more holistic 
SQ paradigm, integrative assessment of the three SQ domains (physical, biological and chemical) 
would be accomplished by SQ indicators that represent soil processes relevant to soil functions and 
provide information that is useful for practical soil management. Our approach identifies soil 
constraints and aids in the selection of management solutions (Idowu et al., 2007).  

 
 

MATERIALS AND METHODS 

 
The soil samples were collected from cultivated and non-cultivated areas at Songco, Lantapan, 

Bukidnon as shown in Table 1. Soil samples were collected from the top, middle and bottom 
portions of each landscape position. Soil cores for the determination of the bulk density values at 0-
15 soil depths and soil samples for the determination of the soil physical and chemical were also 
collected from the different landscape positions of both cultivated and uncultivated areas and also 
from areas with the same landscape position but different land use.  

Determination of some chemical and physical properties of the soil samples collected from the 
study sites was done at the Soil and Plant Analysis Laboratory (SPAL), Department of soil Science, 
College of Agriculture, Central Mindanao University, Musuan, Bukidnon. The bulk density of the 
soil was determined using the soil core method as shown in Figure 1.  

 
 

 
Fig. 1. Soil core method for the determination of the bulk density. 

 
KMnO4-oxidizable C was determined using a portable spectophophotometer while total organic 

C was determined using the Walkley-Black Method. The former is a very quick method for the 
determination of organic C compared to the latter.  
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Table 1. Location and description of the sampling sites 
 

LAND USE  VEGE-
TATION LANDSCAPE POSITION Elevation 

(masl)  N E 

Non-
cultivated 

Grasses Summit Top 
1582 08.06953 124.92995   Middle 

   Bottom 
 Grasses Shoulder Top 

1574 08.06892 124.93024    Middle 
   Bottom 
 

Forest trees 
Backslope Top 

1536 08.06840 124.93095   Middle 
   Bottom 
 

Forest trees 
Footslope Top 

1428 08.06923 124.93170   Middle 
   Bottom 

 
Forest trees 

Toeslope Top 
1368 08.06831 124.93295   Middle 

   Bottom 
Cultivated Potatoes Summit Top 

1567 08.06843 124.92895    Middle 
   Bottom 
 Tomatoes Shoulder Top 

1547 08.06787 124.93023    Middle 
   Bottom 
 Cabbage Backslope Top 

1541 08.06762 124.93007    Middle 
   Bottom 
 Tomatoes Footslope Top 

1523 08.06713 124.93008    Middle 
   Bottom 
 Cabbage Toeslope Top 

1508 08.06711 124.93015    Middle 
   Bottom 

Cultivated Camote Footslope Top 
1358 08.05832 124.92824    Middle 

   Bottom 
Cultivated Trees + 

pepper 
Footslope Top 

1447 08.06541 124.92887   Middle 
   Bottom 
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RESULTS AND DISCUSSION 

 
Physical properties of soil 

The results of the analysis for the soil bulk density (ρb) using soil core method are given in Table 
2. The bulk density values of the cultivated soils ranged from 0.90 to 1.15 g cm-3 while those of the 
uncultivated soils ranged from 0.69 to 1.08 g cm-3 as shown in Table 1. The lower bulk density 
values of the uncultivated soils compared to the cultivated soils may be due to the accumulation of 
soil organic matter in uncultivated soils which would increase soil porosity, hence decreasing bulk 
density. 

Generally, bulk density (ρb) values of the soils at the summit were lower than those of the other 
landscape positions which may be also attributed to the accumulation of organic matter. Also, the 
highest bulk density values are exhibited by the soils at the toeslope positions which may be 
attributed by the accumulation of clay particles brought downward from the upper positions. 

The bulk density values are affected by cropping. Soils grown to camote had higher bulk density 
values (1.13-1.17 g cm-3) compared to soils grown to pepper under the trees (0.95-1.01 g cm-3).  

The soil strength values under non-puddled condition (SSnp) of the uncultivated soils at the 
different landscape positions ranged from 4.15 to 11.56 kg cm-2 while those of the cultivated soils 
ranged from 9.45 to 18.26 kg cm-2. The higher air dry soil strength values of the cultivated soils 
may be attributed to their lower organic C content rendering these soils less porous. Also, soils at 
the summit generally had lower bulk density and air dry soil strength values compared to the other 
landscape positions.  

The soil at the footslope that was planted to camote had very high soil strength values at 42.5–
46.54 kg cm-2 implying a hardsetting behavior of the soil (based on the criteria, in soils with soil 
strength value >20 kg cm-2, root elongation and seedling emergence would cease and is considered 
as hardsetting soil). Most of the cultivated soils had soil strength values of 10-20 kg cm-2 (soil 
strength values where coleoptile/hypocotyl elongation would cease) which are considered as 
potentially hardsetting soils and most of the soils in the uncultivated areas had low soil strength 
values (less than 10 kg cm-2) and considered as non-hardsetting. A hardsetting soil is a soil that sets 
hard when dry and is difficult or impossible to cultivate unless it is rewetted.  

The air dry soil strength values under puddled condition ranged from 31.56 to 55.96 kg cm-2 in 
the uncultivated areas and from 57.21 to 81.22 kg cm-2. Puddling was done to simulate cultivation 
of soil at higher water contents. These high soil strength values of the soils when puddled implied 
that these soils would become hardsetting with poor soil management practices. Soil strength values 
at the summit were generally lower than those of the other landscape positions. This may be due to 
the higher organic C contents of the summit that would enhance soil aggregation. Likewise, air dry 
soil strength values of soils grown to camote were higher than those of soils grown to pepper under 
the trees. 
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Table 2. Physical properties of the soils 
 

LANDSCAPE POSITION ρb 

(g cm-3) 
SSnp  

(kg cm-2)
SSp 

(kg cm-2) p/np 

Uncultivated      
Summit (grasses) Top 0.69 6.07 37.50 6.18 

Middle 0.73 6.15 35.34 5.75 
Bottom 0.73 6.01 39.24 6.53 

Shoulder (grasses) Top 0.72 8.57 48.21 5.63 
Middle 0.86 9.63 46.48 4.83 

 Bottom 0.82 7.95 50.64 6.37 
Backslope (trees) Top 0.75 6.79 33.93 5.00 

Middle 0.76 5.54 31.56 5.70 
 Bottom 0.76 7.65 35.67 4.66 
Footslope (trees) Top 0.91 10.00 53.57 5.36 

Middle 0.94 9.20 51.28 5.57 
 Bottom 0.97 11.56 55.96 4.84 
Toeslope (trees) Top 0.91 5.72 39.29 6.87 

 Middle 1.08 4.15 37.34 9.00 
 Bottom 0.95 6.86 41.60 6.06 

Cultivated      
Summit (potatoes) Top 0.90 16.79 64.29 3.83 

Middle 0.96 15.23 62.21 4.08 
 Bottom 1.00 18.26 66.78 3.66 
Shoulder (tomatoes) Top 0.95 14.29 66.07 4.62 

Middle 0.96 13.24 64.32 4.86 
 Bottom 0.98 16.95 67.90 4.01 
Backslope (cabbage) Top 0.97 12.06 57.21 4.74 

Middle 0.95 10.00 58.93 5.89 
 Bottom 1.00 9.96 56.45 5.67 
Footslope (tomatoes) Top 0.91 10.36 76.79 7.41 

Middle 1.02 9.45 74.57 7.89 
 Bottom 1.12 11.65 81.22 6.97 
Toeslope (cabbage) Top 0.97 11.79 60.71 5.15 

Middle 1.01 10.46 58.67 5.61 
 Bottom 1.15 12.93 63.21 4.89 

Footslope (camote) Top 1.13 44.65 304.64 6.82 
Middle 1.17 42.50 296.00 6.96 

 Bottom 1.16 46.54 305.45 6.56 
Footslope (trees + pepper) Top 0.95 8.47 62.50 7.38 

Middle 0.96 7.98 60.63 7.60 
 Bottom 1.01 9.65 65.36 6.77 
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Chemical properties of the soil 

The soils at Songco, Lantapan, Bukidnon are strongly acidic to slightly acidic with pH values 
ranging from 4.5 to 6.3. Soils at the toeslope generally had higher pH values compared to the other 
landscape positions. This may be attributed to the deposition of some bases from the higher 
locations. The soils at Songco, Lantapan, Bukidnon are deficient in phosphorus (P). The extractable 
P contents of the uncultivated soils ranged from 1.92 to 8.27 mg/kg while those of the cultivated 
areas, the extractable P contents ranged from 1.15 to 3.86 mg/kg. Landon (1984) states that < 16 
mg/kg P (Bray P2) is a critical value for corn and most agricultural crops. Soils at the summit 
generally had higher extractable P contents than those of the other landscape positions. Also, soils 
planted to pepper under the trees had higher extractable P contents than those soils grown to camote 
at same topographic position (Table 3) however, all of these values are considered deficient. 

The exchangeable calcium (Ca) contents of the soils ranged from 1.81 to 15.38 cmol kg-1 in 
uncultivated soils and from 1.09 to 4.39 cmol kg-1 in cultivated areas. The exchangeable Mg 
contents ranged from 0.54 to 4.89 cmol kg-1 while those of the cultivated soils, contents ranged 
from 0.38 to 1.25 cmol kg-1. Further, the exchangeable K contents of the soils were low to very high 
with values ranging from 0.17 to 4.04 cmol kg-1 in uncultivated soils and from 0.22 to 1.52 cmol kg-

1 in cultivated soils. The ability of the soil to hold and exchange cations (CEC) ranged from 12.7 to 
23 cmol kg-1 in uncultivated soils and from 10.3 to 14.8 cmol kg-1 which are all considered as 
moderately low (10-20 cmol kg-1) to moderately high (20-30 cmol kg-1). Generally, soils of the low-
lying areas have higher exchangeable Ca, Mg, K and CEC values than those at higher topographic 
positions and that uncultivated soils had generally higher exchangeable Ca, Mg, K and CEC 
compared to the cultivated soils. 

The organic C content of the uncultivated soils using the potassium permanganate (spectroscopic 
method) ranged from 489 to 715 mg/kg while those of the cultivated soils ranged from 260 to 5565 
mg/kg. Total C content of the uncultivated soils determined by Walkley-Black Method ranged from 
3.8 to 16.9% while those of the cultivated soils ranged from 2.3 to 7.7%. In both methods, the 
carbon contents of the cultivated soils were generally lower than those of the uncultivated soils. 
Soils at the summit generally had higher organic carbon contents compared to the other landscape 
positions. Also, soils planted to pepper under the trees had higher organic C contents compared to 
soils grown to camote. 

The organic C contents determined by the spectroscopic method had highly significant positive 
relationship (r = 0.631**) with the total C contents determined by the Walkley-Black method. This 
implied that the spectroscopic method (KMnO4-oxidizable org C) is able to detect variation in soil 
organic C due to differences in landscape positions and soil management. Hence, the use of this test 
shows some promise as it is a rapid test for determining organic C, it has relatively low cost and it 
can be distributed as a field kit either with a portable spectrometer or with a color chart.  
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Table 3. Chemical properties of the soils at the uncultivated and cultivated areas 
 

LANDSCAPE POSITION pH 
Extr. P Active C 

(mg/kg) 
Total C     Ca Mg  K  CEC 

(mg kg-1) (%) (cmol kg-1) 
Uncultivated         

Summit 
(grasses) 

Top 4.8 8.27 708 16.5 4.55 1.20 0.28 17.4
Middle 4.8 8.43 674 16.9 3.02 1.79 0.28 16.0
Bottom 4.8 7.07 713 14.1 1.81 1.47 0.30 13.7

Shoulder 
(grasses) 

Top 4.9 5.10 681 10.2 2.93 0.95 0.37 14.3
Middle 4.8 6.23 715 12.5 2.07 0.72 0.27 12.7

 Bottom 4.7 5.81 679 11.6 1.83 0.54 0.17 14.3
Backslope 
(trees) 

Top 5.5 4.84 656 9.7 7.30 4.44 0.46 18.4
Middle 5.6 4.37 583 8.7 8.18 4.31 0.31 18.4
Bottom 5.5 5.19 593 10.4 8.72 4.89 0.45 20.0

Footslope 
(trees) 

Top 5.3 2.12 502 4.2 9.21 3.00 2.09 19.2
Middle 5.3 1.92 489 3.8 9.49 2.29 1.25 18.6
Bottom 5.5 2.45 694 4.9 10.38 2.33 1.12 18.8

Toeslope 
(trees) 

Top 6.3 2.54 619 5.1 15.38 3.57 4.04 23.0
Middle 5.9 1.92 563 3.8 12.11 2.65 1.57 18.1
Bottom 5.8 2.35 648 4.7 13.53 2.82 1.45 20.4

Cultivated  
Summit 
(potatoes) 

Top 4.6 3.21 494 6.4 3.09 0.77 0.45 14.8
Middle 4.6 3.86 556 7.7 2.03 0.68 0.29 12.7

 Bottom 4.5 3.13 462 6.3 2.26 0.69 0.33 11.9
Shoulder 
(tomatoes) 

Top 4.7 2.26 324 4.5 2.50 0.64 0.49 11.7
Middle 4.8 2.89 463 5.8 3.32 0.63 0.27 12.8

 Bottom 4.8 3.34 551 6.7 2.87 0.58 0.24 12.8
Backslope 
(cabbage) 

Top 5.2 1.15 199 2.3 4.39 1.05 0.28 12.1
Middle 5.3 1.76 372 3.5 3.98 1.25 0.46 12.1

 Bottom 5.3 1.64 379 3.3 3.90 1.09 0.49 11.4
Footslope 
(tomatoes) 

Top 5.0 1.69 273 3.4 2.82 0.81 0.97 11.6
Middle 4.9 1.72 333 3.4 2.19 0.55 0.64 10.5

 Bottom 4.9 1.80 329 3.6 2.58 0.67 0.58 11.4
Toeslope 
(cabbage) 

Top 4.9 2.05 401 4.1 1.47 0.77 1.52 11.8
Middle 4.6 1.85 260 3.7 1.09 0.38 0.57 10.3

 Bottom 4.5 2.69 405 5.4 1.84 0.43 0.22 13.2
Footslope 
(camote) 

Top  4.9  1.40 435 2.8 3.50 0.55 0.34    10.4 
Middle  5.0  1.58 438 3.2 4.93 0.60 0.23   11.6 
Bottom  5.1  1.95 515 3.9 5.98 0.91 0.34   13.4 

Footslope (trees 
+ pepper) 

Top  4.8  2.61 655 5.2 3.41 0.86 0.33   13.1 
Middle  4.8  2.60 569 5.2 3.47 0.87 0.27   14.6 
Bottom  4.6  2.46 567 4.9 2.35 0.58 0.22   12.8 

 

-  185  -

Environment and Food Safety for the Future Generation

- 83 -

Invited Lectures-08



 

SUMMARY AND CONCLUSION 

 
A study was conducted to determine some physical and chemical properties of the soil and to 

evaluate the efficacy of spectroscopic-based (visible range) analytical methods to evaluate soil 
organic matter fractions and soil quality in degraded and non-degraded soils in a wide range of 
environments. 

 
Soil samples were collected from the different landscape positions of cultivated and non-

cultivated soils and from the same landscape position but having different crop. The physical and 
chemical properties of the soils were determined at the SPAL, CMU, Musuan, Bukidnon. 

Bulk density and air dry soil strength values of the soils from the cultivated areas were generally 
higher than those of the uncultivated areas. Also, soils at the summit had generally lower bulk 
density and soil strength values than the other landscape positions. Moreover, soils planted to 
camote had higher bulk density and soil strength values compared to soils grown to pepper under 
the trees. 

Exchangeable calcium (Ca), magnesium (Mg) and potassium (K) and cation exchange capacity 
(CEC) of the soils at different landscape positions of uncultivated areas were generally higher than 
those of the cultivated areas. Also, footslope soils planted to pepper had higher exchangeable Ca, 
exchangeable Mg, exchangeable K and CEC than that planted to camote. 

The potassium permanganate (KMnO4)-oxidizable organic C contents determined by spectroscopic 
method and the total C contents determined by Walkley-Black method were generally higher in 
soils from the uncultivated areas compared to those soils of the cultivated areas. Also, soils at the 
summit generally had higher organic C and total C contents compared to the other landscape 
positions. Moreover, soils planted to pepper under the trees had higher organic C and total C 
contents compared to soils of the same topographic location but grown to camote. 

Results implied that the spectroscopic method can detect the variation in organic C contents of 
the soils due to differences in soil management and in topographic positions. Hence, this method 
showed promise as a method for assessing soil quality as it is a rapid test, it has relatively low cost 
and it can be distributed as a field kit either with a portable spectrometer or with a color chart. 
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