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Foreword
This guidebook on “Simplifi ed Key to Soil Series Identifi cation” was 
developed to make fi eld identifi cation of soils easier. 
Soil identifi cation is an important component in rice farming. When 
the soil is properly analyzed and identifi ed, the risks of incompatible 
management recommendations will be lessened and selection of 
knowledge and technologies to apply will be effi cient.

This is a good guide for effective nutrient management, which is 
one of the components of the PalayCheck® System, a dynamic rice 
crop management system that presents easy-to-follow practices to 
achieve respective Key Checks and improve crop yield and input-use 
effi ciency.

It features the different colors, textures, pH, coarse fragments, and 
mottles of the most common soils of Tarlac and contains four simple 
steps in identifying the soil series right in the fi eld. It also includes 
the soil productivity index, soil properties that affect crop growth, 
soil taxonomic classifi cation, crop suitability analysis, and soil 
management recommendations. The concept of simplifi ed keys to 
soil series was fi rst used in Thailand. In the Philippines, the project 
“Simplifi cation of the Philippine Soil Series for Rice and Corn” started 
in 2005 under the Nutrient Management Support System (NuMASS) 
to provide management recommendations for soils identifi ed in the 
fi eld.

We thank the farmers, agricultural technologists, and municipal and 
provincial agricultural offi cers for helping us validate the soil series. 
We also acknowledge the Bureau of Soils and Water Management 
(BSWM) for providing the secondary data of the soils used in this 
guidebook.

We hope that this publication can help you identify suitable 
crops in your area, learn the limitations of your soils for crop 
production, and subsequently know the corresponding management 
recommendations.

     RONILO A. BERONIO
     Executive Director
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The Simplified Keys The Simplified Keys 
to Soil Seriesto Soil Series

The “Simplifi ed Key to Soil Series” is a tool to identify 
soil series in the fi eld following simple steps for the use 
of farmers, extension workers, agricultural technicians, 
researchers, and other stakeholders. Using this 
guidebook, identifi cation of soil will be more accurate 
reducing the risk of incompatible management and 
technology recommendations. Selection of knowledge 
and technologies could also be easy and effi cient with 
the identifi cation of soil series. For instance, because 
same soil series behave similarly, the management 
practices and  technology suitable in known soil name 
are expected to be adaptable in the same soil series of 
different region. 

This guidebook is easy to use. Using only fi ve basic 
soil properties (color, texture, pH, coarse fragments 
and mottles) at 30-50cm soil depth and following the 
simple steps provided in the guidebook, the soil series 
in the fi eld could be identifi ed. Once the soil is known, 
a compilation of thematic information related to the 
use of soils especially in crop production such as 
selection of suitable crops, crop productivity ratings, soil 
properties that limit production and soil management 
recommendations can be determined. 

Seven soil series found in the province of Tarlac were 
included in this guidebook. These are Angeles, La Paz, 
Luisiana, Luisita, San Manuel, Tarlac and Zaragosa 
series. 
 

Guide to Soil Series IdentificationGuide to Soil Series Identification

1.  Choose a vacant 
area in your fi eld and 
dig up to 50 cm depth 
from the surface (see 
page 39).   

2.  Get bulk soil sample 
(500 g) between 30 
cm  and 50 cm depth.     

3.  Compare the soil 
sample with the 
color chart in the 
guidebook (see page 
40).

4.  Take a half handful 
of the same soil  and 
check its texture by 
moistening the soil 
sample (neither too 
wet, nor too dry) (see 
page 41).
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5.  Take one spoonful of 
the same soil sample 
and put it in a test 
tube. Add 7 drops of 
reagent; shake gently, 
and compare it with pH 
chart (see page 42).

Lateritic nodules

Manganese concretions Quartz

6.  Take note of the presence, or absence, of coarse 
fragments such as limestone, rock fragments, lateritic 
nodules, manganese/Mn (black) and iron/Fe (red) 
concretions, sand materials, and other observable 
properties of the soil taken from surfaces up to 50 cm 
depth.

7.  Take note of other 
observable soil 
properties such as 
polished surfaces 
(cutans/slickensides), 
softness, hardness, 
stickiness, etc.

8.  Use the Simplifi ed 
Keys to Soil Series 
Book and compare 
all soil properties 
starting from the color 
until the soil name is 
identifi ed.

slickensides / 
polished soil surfaces
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SoilSoilColor GroupsColor Groups
Dark Gray    

Very Dark Grayish Brown/
Grayish Brown   

Reddish Brown 

Tarlac (Tlc)

Coarse Fragments presence of quartz

pH 6.8-7.2

Others Fe and Mn mottles; 
slickensides

Zaragosa (Zg)

Coarse  Fragments none

pH 6.8-7.4

Others Fe (dark greenish gray) 
and Mn (black) concretions

Texture: Sandy clay loam

go to page 12

go to page 12

Dark Gray/Yellowish Gray

Texture: Clay
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Angeles (Ang)

Coarse Fragments gravels

pH 6.0-6.5

Others Fe (yellowish brown) 
and Mn (black) mottles

Texture: Sand

go to page 13

Dark Grayish Brown/ Dark Brown

La Paz (Lp)

Coarse Fragments none

pH 6.5-7.0

Others nodules; structureless

Texture: Loamy sand

go to page 13

Very Dark Grayish Brown/Grayish Brown

Luisita (Lst)

Coarse Fragments none

pH 6.9-7.2

Others Fe (yellowish brown) 
and Mn (black) mottles

go to page 14

Texture: Sandy clay loam

San Manuel (Smn)

Coarse Fragments none

pH 6.7-7.4

Others mottles (red spot); 
cutans (clay skin)

go to page 14

Texture: Clay loam
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Texture: Clay

Reddish brown

go to page 14

Luisiana (Lsn)

Coarse Fragments none

pH 4.5-5.5

Others Strong brown 
mottles

SoilSoilProfile PicturesProfile Pictures
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Table 1.  Properties of Different Soil Series that 
 Affect the Growth of Crops. 

Soil 
Qualities 
in Relation to 
Crop Production

Lowland Soils
Angeles La Paz Luisita San Manuel

Soil pH 6.0-6.5 6.5-7.0 6.9-7.2 6.7-7.4
     N Level low low low low
     P Level low low high low
     K Level low low low medium
Soil Texture sand loamy sand sandy clay 

loam
clay loam

Drainage well 
drained

poor moderately 
well

well drained

Permeability rapid rapid moderate moderately 
slow to slow

Coarse
Fragments

gravels none none none

Effective Soil 
Depth

shallow Moderately 
deep

deep deep

Flooding Hazard seasonal seasonal seasonal fl ooding
Topography level level level level
Inherent Fertility low low high moderate

Soil 
Qualities 
in Relation to 
Crop Production

Lowland Soils
Zaragosa Luisiana Tarlac

Soil pH 6.8-7.4 4.5-5.5 6.8-7.2
     N Level low low medium
     P Level medium low high
     K Level low low low
Soil Texture clay very fi ne clay sandy clay 

loam
Drainage somewhat 

poorly 
drained

well drained moderately 
well

Permeability very slow 
to slow

moderate slow

Coarse
Fragments

none none presence of 
quartz

Effective Soil 
Depth

deep deep to very 
deep

deep

Flooding Hazard seasonal none none
Topography level rolling to 

steep
rolling to 
hilly

Inherent Fertility moderate low high
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SoilSoil
ProductivityProductivity

Soil productivity is that quality of soil that summarizes 
its potential in producing plants or sequences of plants 
under defi ned sets of management practices; it is also a 
synthesis of condition of soil fertility, water control, plant 
species, soil tilth, pest control and physical environment 
(Bainroth, 1978: Badayos, 1990). In economic terms, it 
is a measure of amount of inputs of production factors 
required to correct soil limitation(s) in order to attain a 
certain level of production. It is expressed as average 
crop yield under defi ned sets of management classes 
(Badayos, 1990). 

For making comparisons among soils, productivity index 
is used. The inherent productivity index is defi ned as the 
natural capacity of the soil to produce a given yield while 
potential productivity index refers to the capability of 
the soil to produce yield after correctible soil constraints 
had been remedied. The predicted inherent yield can 
be calculated by multiplying the inherent index to the 
maximum potential yield of rice. The predicted maximum 
possible yield will be computed by multiplying the 
potential index to the maximum potential yield of rice. For 
instance, the maximum potential yield in the dry season is 
8 tons/hectare. The predicted inherent yield and predicted 
potential yield of rice in Zaragosa soils are 6.0 and 7.6 
tons/ha, respectively.

Table 2. The soil productivity index for rice.

Soil Series Inherent 
Productivity

Potential 
Productivity

  Angeles 0.11 0.36

  La Paz 0.20 0.40

  Luisiana 0.43 0.55

  Luisita 0.78 0.88

  San Manuel 0.75 0.85

  Tarlac 0.47 0.72

  Zaragosa 0.75 0.95
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CropCropSuitability AnalysisSuitability Analysis
Soil suitability classifi cation refers to the use of a piece 
of land on a sustainable basis, based on physical and 
chemical properties and environmental factors. It is 
the  ultimate aim of a soil survey and this may come up 
through good judgment and thorough evaluation of soil 
properties and qualities like soil depth, soil texture, slope, 
soil  drainage, erosion, fl ooding and fertility. Based from 
these properties, the suitability of a certain tract of land 
for crop production was determined.

Suitability ratings denote qualitative analysis of the 
potential of the soil to different crops. It  implies what 
crop(s) would give the highest benefi t in terms of 
productivity and profi tability from a given soil type, 
indicated by S1 as the most suitable down to S3 as 
marginally suitable. The symbol N implies that the crop 
is either currently not suitable (N1) where the effect of 
limitation is so severe as greatly to reduce the yield or 
to require costly inputs or permanently not suitable (N2) 
where the limitations cannot be corrected permanently. 
Crop suitability analysis also provides information on soil 
properties that limits the production of specifi ed crop(s).

When using a parametric system, the soil index can be 
equated into percentage shown below. It means that you 
can attain 75% of the potential yield of the crop when 
the soil index is highly suitable while less than 25% of the 
potential yield when the soil index is not suitable.

S1: soil index >75  S3: soil index  25-50
S2: soil index  50-75 U: soil index <25

Crop Suitability Analysis
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SoilSoil            ManagementManagement
RecommendationsRecommendations The goal of soil management is to protect and 

enhance its performance to increase farm 
profi tably and preserve environmental quality. 
It is the combination of soil factors to maximize 
crop production at the lowest possible cost while 
leaving the soil in a productive state. It involves: 
maintaining the soil in good physical condition, 
maintaining soil fertility status, and infl uencing 
the biological aspect of the soil so that maximum 
benefi ts result (Harpstead, et.al. 1997). 

Soil management recommendations suitable 
for each soil identifi ed were enumerated in the 
succeeding pages. Soil factors such as slope, 
texture, and climate cannot be changed. However, 
control tillage, crop rotations, soil amendments, and 
other management choices can be done. Through 
these choices, the structure, biological activity, 
chemical content of soil can be altered and later 
on infl uence erosion rates, pest population, and 
nutrient availability and crop production.

Soil Management  
Recommendations
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Soil TaxonomicSoil TaxonomicClassificationClassification

Soil  Taxonomic Classification

Soil Taxonomy is a system of naming, describing, and 
categorizing soils. It helps us to understand the types 
of soils we have, how they were formed, how they 
may be changing and the effect of soil on crops and 
natural resource management. It employs a specifi c 
nomenclature that both classifi es the soil and gives 
a distinctive name to the individual soil. Names are 
constructed from the formative elements (generally 
originating from Greek and Latin) which are used in 
specifi c combinations to provide a highly descriptive 
name to a specifi c soil type.

Scientist have developed different system of soil 
classifi cation to group soil of similar properties in 
one class, allowing them to exchange information 
on soil found in different areas. In the classifi cation 
scheme, soil characteristics and information about 
the soil become more specifi c as one continuous 
from order to series level. For this purpose, the USDA 
Soil Taxonomic Classifi cation system was applied 
for technical uses. Soil Taxonomic Classifi cation that 
implies the general features of a given soil indicating 
its texture, climate, moisture regime, soil temperature, 
diagnostic horizons, and soil order were presented in 
the next page with interpretation.



34 Simplif ied Keys TO Soil Series  Tarlac  35

Table 5.  Soil taxonomic classifi cation of each 
 soil series in Tarlac with interpretation

Soil 
Series

Taxonomic 
Classifi cation

Interpretation

 Angeles Coarse loamy, 
isohyper-
thermic 
TYPIC 
USTIPSAM-
MENT

Coarse loamy-textured soil with 
isohyperthermic temperature 
regime (>22°C). It is an Entisol 
(-ent), meaning it is a young soil 
with only slight development 
which the properties are 
determined largely by the 
parent material. It is a typical 
(typic) representative of the 
great group Ustipsamments. 
This entisol has sandy texture 
(psamm-) occurring in areas 
with pronounced wet and dry 
seasons (usti-).

La Paz Sandy, mixed 
(ca.), isohyper-
thermic,
TYPIC
PSAM-
MAQUENT

This is a sandy-textured soil 
(psamm-) with isohyperthermic 
temperature regime (>22°C). 
It is an Entisol (-ent), meaning 
it is a young soil with only 
slight development which the 
properties are determined 
largely by the parent 
material. It is a typical (typic) 
representative of the great 
group Psammaquent. This 
soil is saturated with water for 
repeated periods of time (aqu-)  
manifested by its grayish color 
with or without mottles. 

Soil 
Series

Taxonomic 
Classifi cation

Interpretation

 Luisiana Very fi ne, kaolinitic 
(ca.), isohyperthermic
USTIC PALEHUMULT

This is a very fi ne-textured 
soil with high clay content of 
>60% and has isohyperthermic 
temperature regime (>22°C). 
It is an Ultisol (-ult) which is 
a highly leached soil that has 
clay illuviation and low base 
saturation. This is a very deep 
(pale-) soil found in highlands  
(hum-) with pronounced wet 
and dry seasons (ustic).

  Luisita Fine loamy, mixed 
(ca.), isohyperthermic
AERIC
EPIAQUEPT

Fine loamy-textured soil with 
moderate amount of clay (18-
35%) with isohyperthermic 
temperature regime (>22°C). 
It is an Inceptisol (-ept), i.e. it 
is in the incipient development 
towards mature soils but 
have not yet fully developed 
their diagnostic horizons. 
This is a representative of 
the great group Epiaquepts. 
It is saturated with water 
repeatedly (aqu-) but not 
typically wet, i.e. it is better 
aerated, usually because 
either groundwater is deep 
or the period of saturation is 
shorter (aeric). 
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Soil 
Series

Taxonomic 
Classifi cation

Interpretation

San 
Manuel

Fine loamy, 
smectitic (ca.), 
isohyperthermic, 
FLUVAQUENT 
EPIAQUEPT

Fine loamy-textured soil 
with moderate amount 
of clay (18-35%) with 
isohyperthermic temperature 
regime (>22°C). It is an 
Inceptisol (-ept), i.e. it is in 
the incipient development 
towards mature soils but 
have not yet fully developed 
their diagnostic horizons. It 
is saturated with water for 
repeated periods of time 
(aqu-) due to river fl ooding 
(fl uvaquentic) manifested 
by its grayish color with or 
without mottles. 

  Tarlac Fine loamy, kao-
linitic (ca.), isohy-
perthermic,
OXIC
HAPLUSTEPT

This is a fi ne loamy-textured 
soil with isohyperthermic 
temperature regime 
(>22°C). It is an Inceptisol 
(-ept), i.e. it is in the incipient 
development towards 
mature soils but have not 
yet fully developed their 
diagnostic horizons. This 
soil has minimum complexity 
in its soil horizonation 
(hapl-) found in areas 
with pronounced wet and 
dry seasons (-ust). It is a 
representative of the great 
group Haplustepts which 
has low CEC (oxic).

Soil 
Series

Taxonomic 
Classifi cation

Interpretation

Zaragosa Fine,
smectitic
(ca.),
isohyperthermic
VERTIC
EPIAQUEPT

Fine-textured soil with 
moderate amount 
of clay (18-35%) 
and isohyperthermic 
temperature regime 
(>22°C). It is an Inceptisol 
(-ept), i.e. it is in the 
incipient development 
towards mature soils but 
have not yet fully developed 
their diagnostic horizons. 
It is saturated with water 
for repeated periods of 
time (aqu-) manifested 
by its grayish color with 
or without mottles. This 
is a representative of the 
great group Epiaquepts 
vertic properties, i.e. it 
is dominated by clays 
that shrink and swell 
producing wide cracks 
and slickensides due to 
repeated wetting and drying. 
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AppendicesAppendices
Choose a vacant area 
in your fi eld. Using 
a spade/auger, dig up 
to 50cm from the soil 
surface.

Depth of soil is 
important. The 
surface/top soil is not 
a good basis since it 
is always cultivated.

11 Soil sampling 

Get bulk soil sample 
(½ kilo) from a 30-
50cm depth; place it 
in a container (plas-
tic/pail). This sample 
will be used for soil 
series identifi cation.

APPENDIX 1. STEPS TO IDENTIFY SOIL SERIES APPENDIX 1. STEPS TO IDENTIFY SOIL SERIES 
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22 Soil color determination 

Soil color is an indirect mea-
sure of other characteristics 
such as drainage, aeration, 
and organic matter content. 
Black-colored soils may 
indicate high fertility and 
productivity. Gray indicates 
a fairly constant  water-
saturated condition. Bright 
brown and red colors are 
indicative of good aeration 
and drainage.

Get an ample amount of soil 
from the sample. The soil 
should be moist (neither too 
wet, nor too dry).

Compare the color of the soil 
sample with the color chart 
in the guidebook. Take note 
of the classifi cation of the 
soil color.

33 Texture determination 
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       pH Determination (UPLB procedure)44
Get soil sample from 
a  30-50cm depth. 
Fill the test tube with 
soil sample up to the 
scratch mark.

Add 7 drops of 
CPR (chlorphenol 
red). Mix by gently 
swirling the test tube.

If soil pH is 6 or 
greater, repeat the 
steps using BTB 
(brom thymol blue).

If the soil pH is 5 or 
less, repeat the steps 
using BCG (brom 
cresol green).

Match the color 
of the solution on 
top of the soil with 
the corresponding 
color chart of the pH 
indicator dye used.

APPENDIX 2.  THE PALAYCHECK SYSTEMAPPENDIX 2.  THE PALAYCHECK SYSTEM

The Palaycheck System is a rice integrated crop management 
that combines the technologies and learning processes to 
identify strengths and weaknesses of 
current crop management practices, 
make improvements in the next 
season to increase grain yield, 
input use effi ciency, and profi t with 
environmental concerns.

The PalayCheck System describes the crop management 
practices (input) to achieve the following Key Checks 
(output):

1)  Used certifi ed seeds of a 
recommended variety.

2) No high and low soil spots 
after fi nal leveling.

3) Practiced synchronous 
planting after a fallow  
period.
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4) Suffi cient number of healthy 

seedlings.

5) Suffi cient nutrients at tillering 
to  early panicle initiation, and 
fl owering.

6) Avoided excessive water or 
drought stress that could affect 
the growth and the yield of the  
crop.

7) No signifi cant yield 
 loss due to pests.

8) Cut and threshed the crop at 
the right time.
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