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Foreword

This guidebook on “Simplified Keys to Soil
Series ldentification” was developed to
make the field identification of soils easier.

Soil identification is an important
component in rice farming. When the

soil is properly analyzed and identified,

the risks of incompatible management
recommendations will be lessened and
selection of knowledge and technologies to
apply will be efficient. That is the reason we
have this Simplified Keys to Soil Series for
Isabela.

This is a good guide for effective nutrient,
tillage, and water management, which

are among the main 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 efficiency.

The guidebook features the different color,
texture, pH, coarse fragments, and mottles
of the most common soils in Isabela and
contains four simple steps in identifying the
soil series right in the field. We also included
the soil productivity index, soil properties
that affect crop growth, soil taxonomic
classification, crop suitability analysis, and
soil management recommendations.
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The concept of simplified keys to soil series
was first used in Thailand. In the Philippines,
the project “Simplification 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 identified in the
field.

We thank the farmers, agricultural
technologists, and municipal and provincial
agricultural officers for helping us validate
the soil series, and for their comments and
suggestions during the pre-evaluation of this
guidebook. We also acknowledge the Bureau
of Soils and Water Management (BSWM) for
providing the secondary data of the soils.

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.

O%/%

LEOCADIO S. SEBASTIAN
PhilRice Executive Director
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GUIDE TO SOIL SERIES IDENTIFICATION

1. Choose a vacant area in your -~
field and dig up to 50 cm
depth from the surface (see

page 72).

2. Get bulk soil sample
(5009) from between
30 cm and 50 cm

depth.

3. Compare the soil sample 'ﬁ"‘ —
with the color chart in = =
the guidebook “Simplified area - v.rmu
Keys to Soil Series” (see =
page 73). —

CEmems ey -
- -
| =4 TEEF

4. Take a half handful of

the same soil and check its
texture by wetting the soll
sample (neither too wet, nor
too dry) (see page 74)
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5. Take a half handful of the
same soil sample and
put it in a test tube. Add 7
drops of reagent; shake
gently, and compare with
pH chart (see page 75).

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 soil surface up to 50 cm depth.

WX RS

MANGANESE :
CONCRETIONS QUARTZ
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7. Take note also of

other observable soil
properties such as
polished surface (cutans/
slickensides), softness,
hardness, stickiness, etc.

slickensides /
polished soil
surfaces

Run the Simplified keys ;gﬁ,gﬁ

to soil series guidebook
by comparing all
examined soil properties
starting from page

one until soil name is
identified.
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The Simplified Keys

to Soil Series

“Simplified Keys to Soil Series” is a tool/guide in
identifying soil series in the field following simple
steps, for the use of researchers, agricultural
technologists, extension workers, farmers,

and other stakeholders of the rice industry.
Using this guidebook, identification of soils

will be more accurate, thus, reducing the risks
of incompatible management and technology
recommendations. Transfer of technology will
also be made easier and more efficient.

This guidebook is easy-to-use. It involves only
five basic soil properties (color, texture, pH,
coarse fragments, and mottles) at 30-50cm
soil depth and four simple steps in identifying
the soil series right in the field. Once the soil
is identified, suitable crops can be selected,
and crop productivity ratings, soil properties
that limit production, and soil management
recommendations can be determined. Since
same soil series behave similarly, the soil
management technology in one area can

be applied in other areas with the same soll
identity.

Sixteen soil series found in Isabela (Alaminos,
Annam, Bago, Bantog, Bigaa, Cauayan,
Faraon, Guimbalaon, llagan, Quingua, Rugao,
San Manuel, San Juan, Sibul, Sta. Rita, and
Tagulod), are included in this guidebook.
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SOIL COLOR GROUPS

Black/Grayish brown go to page 2
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Light brown/Yellowish brown go to page 5
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Red/Redish brown go to page 12
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Black/Grayish brown

Texture
Clay page 3
Silty clay loam page 4

Simplified keys to soil series



Black/Grayish brown

Texture: Clay

Bantog (Btg)

Coarse Fragments | none

pH 7.0-7.5

Others mottles (spots of red
color); manganese
(bagiing) and iron

Figure on page 17 (Btg)

Faraon (Frn)

Coarse Fragments | limestone

pH 6.5-7.0

Others limestone rocks

Figure on page 17 (Frn

Bigaa (Bga)

Coarse Fragments | none

pH 5.5-6.5

Others Iron (red) coatings,
mottles (red and
gray spots)

Figure on page 19 (Bga)
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Sta. Rita (Srt)

Coarse Fragments | none
pH 6.5-7.0
Others slickensides (pol-

ished surfaces); iron
concretions

Figure on page 18 (Srt)

Black/Grayish brown

Texture: Silty clay loam

Bago (Bgo)

Coarse Fragments | none

pH 6.0-7.0
Others quartz (shiny

particles); brown
mottles; iron and
manganese
(bagiing)
concretions

Figure on page 18 (Bgo)

Simplified keys to soil series




Light Brown/Yellowish Brown

Texture

Clay page 6
Loam page 7
Silt loam page 8
Sandy clay page 9
Sandy clay loam page 10
Loamy sand page 11
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Light Brown/Yellowish Brown

Texture: Clay

llagan (Ign)

Coarse Fragments

partially and highly
weathered rock

fragments
pH 5.0-6.0
Others mottles (spots of red

color); manganese
concretions
(bagiing/gansi)

Figure on page 21 (Ign)

Tagulod (TId)

Coarse Fragments

none

pH

6.5-7.0

Others

iron and manganese
concretions
(bagiing/gansi);
mottle

(red and black
spots)

Figure on page 22 (TId)

Rugao (Rgo)

Coarse Fragments

partially and weath-

ered shale
pH 45-7.5
Others mottles (spots of red

color); manganese
concretions
(bagiing/gansi)

Figure on page 23 (Rgo)
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Light Brown/Yellowish Brown

Texture: Loam

Cauayan (Cyn)

Coarse Fragments

pebbles and
granules present

pH

4.5-5.5

Others

lateritic nodules/
plinthite “minuri”;
iron and manganese
concretions (red and
black spots)
(bagiing/gansi)

Figure on page 20 (Cyn)
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Light Brown/Yellowish Brown

Texture: Silt Loam

Guimbalaon (Gbn)

Coarse Fragments | surface stones and
rock outcrops

pH 5.5-6.0

Others lateritic nodules/
plinthite (minuri);
iron (red) coatings;
manganese mottles

Figure on page 20 (Gbn)
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Light Brown/Yellowish Brown

Texture: Sandy Clay

San Juan (Sjn)

Coarse Fragments

riverwashed stones

in the subsoil
pH 5.5-9.0
Others mottles (red and

gray spots); quartz
(shiny particles)

Figure on page 19 (Sjn)
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Light Brown/Yellowish Brown
Texture: Sandy Clay Loam

San Manuel (Smn)

Coarse Fragments | none
pH 5.5-6.5
Others mottles (red spots);

cutans (clay skins)

Figure on page 22 (Smn)

10
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Light Brown/Yellowish Brown

Texture: Loamy Sand

Quingua (Qga)

Coarse Fragments | none
pH 7.5-8.0
Others none

Figure on page 21 (Qga)
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Red/ Reddish Brown

Texture

Clay page 13
Silty clay page 14
Silt loam page 15

12
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Red/ Reddish Brown

Texture: Clay

Sibul (Sbl)

Coarse Fragments | limestone fragments
pH 5.5-6.0

Others mottles (yellowish

brown spots)

Figure on page 24 (Sbl)
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Red/ Reddish Brown

Texture: Silty Clay

Alaminos

Coarse Fragments | gravels

pH 45-55

Others mottles (red spots)

Figure on page 24 (Alm)
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Red/ Reddish Brown
Texture: Silt Loam

Annam (Anm)

Coarse Fragments | rock fragments

pH 5.5-6.0

Others mottles (brown
spots)

Figure on page 23 (Anm)
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35+cm 117+cm
Faraon (Frn) Bantog (Btg)
p.28 p.26
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95+cm 115+cm

Bago Sta. Rita
(Bgo) (Srt)
p.26 p.26

18
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98+cm

Bigaa (Bga)

p.26

115+cm

San Juan
(Sin)
p.30
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103+cm 133+cm

Guimbalaon Cauayan (Cyn)
(Gbn) p.28
p.28
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100+cm 123+cm
llagan (Ign) Quingua (Qga)
p.30 p.26
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v
142+cm

San Manuel
(Smn)
p.26

113+cm

Tagulod (TId)
p.26

22
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v
100+cm

Rugao (Rgo)
p.30

00cm
®

18

52

74

94

v
115+cm

Annam (Anm)
p.28
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[y BC2

v

175+cm 92+cm
Sibul (Sbl) Alaminos (Alm)
p.30 p.28
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oil taxonomy is a system of naming, describing,
and categorizing soils. It helps us understand
how soils are formed, changed, and how it affects
crops and natural resource management. It uses
a specific nomenclature that both classifies 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 specific combinations to
provide a highly descriptive name to a specific
soil type).

Scientists have developed different system of soil
classification to group soils of similar properties
in one class, allowing them to exchange
information on soil found in different areas. In
the classification scheme, soil characteristics

and information about the soil become more
specific as one continues from order, sub-order,
great group, sub-group, family to series level.

For this purpose, the USDA Soil Taxonomic
Classification scheme was employed for technical
use of researchers and students. Soil Taxonomic
Classification that implies the general features

of a given soil indicating its texture, mineralogy,
moisture and temperature regime, diagnostic
horizons, and soil order is presented in Table

2. These features/properties have something

to do with crop growth and serve as basis for
transferability of soil management technology.

ISABELA
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oil suitability classification 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 soil survey and
this may come up through a good judgment and a
thorough evaluation of soil properties and qualities
like soil depth, texture, slope, drainage, erosion,
flooding and fertility. Based from these properties,
the suitability of a certain tract of land for crop
production is determined.
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Suitability ratings denote qualitative analysis of
the potential of a certain soil to different crops.
It implies what crop(s) would give the highest
benefit in terms of productivity and profitability
from a given soil type, indicated by S1 as the most
suitable, S2 as moderately suitable and 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 and 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 specified crop(s). The crop
suitability analysis for the soils of Isabela is shown
on Table 4.

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 (S1) while less than 25% of the potential
yield when the soil index is not suitable (N).

S1: soil index >75

S2: soil index 50-75

S3: soil index 25-50

N: soil index <25
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GUIDE FOR ABBREVIATIONS

Suitability ratings:

S1 Highly suitable

S2 Moderately suitable

S3 Marginally suitable

N1 Currently not suitable
N2 Permanently not suitable

Limitations due to:

t topography; slope

w drainage; flooding

s texture; coarse fragments; soil
depth

f soil fertility

c climate
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oil productivity is the quality of the soil that
summarizes its potential in producing plants

or sequences of plants under defined sets of
management practices ; it is also a synthesis of
conditions 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 the average crop
yield under defined sets of management classes
(Badayos,1990).

Soil productivity index is used for making
comparisons among soils. It is categorized into
inherent and potential productivity index. The
inherent productivity index is defined 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.
In economics, the predicted inherent yield is
calculated by multiplying the inherent index

to the maximum potential yield of rice while
the predicted maximum possible index to the
maximum potential yield.
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Table 3. The soil productivity index for rice.

Soil Series Inherent Potential
Productivity Productivity
Alaminos 0.47 0.72
Annam 0.58 0.73
Bago 0.57 0.77
Bantog 0.81 0.91
Bigaa 0.78 0.93
Cauayan 0.48 0.70
Faraon 0.48 0.60
Guimbal- 0.54 0.77
aon
llagan 0.72 0.84
Quingua 0.68 0.78
Rugao 0.61 0.81
San Juan 0.57 0.67
San 0.75 0.85
Manuel
Sibul 0.36 0.46
Sta Rita 0.65 0.83
Tagulod 0.69 0.79
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he goal of soil management is to protect the
soil and enhance its performance to increase
farm profitability 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
the soil fertility status, and influencing the
biological aspect of the soil; so that maximum
benefit results (Harpstead, et. al. 1997).

Soil management recommendations suitable
for each soil identified are enumerated in
the succeeding pages (Table 4). In making soil
management recommendation, soil properties
such as texture, mineralogy, moisture

and temperature regime, and climate are
considered since these factors affect crop
growth. However, these properties cannot be
changed but control tillage, crop rotations,
soil ammendments, and other management
choices can be done. Through these choices,
the structure, biological activity, chemical
content of the soil can be altered and later on
influence erosion rates, pest population, and
nutrient availability and crop production.
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STEPS TO IDENTIFY SOIL SERIES

Soil sampling

Choose a vacant area
in your field. Using a
spade/auger, dig up
to 50cm from the soil
surface.

Get bulk soil sample
(% kilo) from 30-50cm
depth; placeitina

container (plastic/pail).

This sample will be
used for soil series
identification.

.

epth of soil is
important. The surface/
top soil is not a good
basis since it is always
cultivated.
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Soil color determination

Soil color is an indi-
rect measure of other
characteristics such
as drainage, aeration,
and organic mat-

ter 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

Compare the color of
the soil sample with
the color chart in

the guidebook. Take
note of the classifica-
tion of the soil color.
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pH Determination (UPLB procedure)

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 g
(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.
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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 efficiency,
and profit with environmental concerns.

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

Used certified seeds of a
recommended variety.

No high and low soil
spots after final leveling.

Practiced synchronous
planting after a fallow
period.

Sufficient number of
healthy seedlings.
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5)

6)

7)

8)

Sufficient nutrients at tillering to early panicle
initiation, and flowering.

Avoided excessive
water or drought
stress that could affect
the growth and the
yield of the

crop.

No significant yield
loss due to pests.

Cut and threshed the
crop at the right time.
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PhilRice is a government corporate entity attached to the Department of
Agriculture created through Executive Order 1061 on 5 November 1985
(as amended) to help develop high-yielding and cost-reducing
technologies so farmers can produce enough rice for all Filipinos.

It accomplishes this mission through research, development, and
extension (RD&E) through its central and branch stations coordinating
with a network that includes 57 agencies and 70 seed centers
strategically located nationwide.

PhilRice R&D structure for 2006-2010 includes four programs and 19
major projects. Its interdisciplinary programs are favorable environment,
unfavorable environment, impact and policy research, and knowledge
management and promotion. With these programs, PhilRice aims to
develop and promote technologies that are ecosystem-based, location-
and problem-specific, and profitable to the Filipino farmers.

PhilRice has the following certifications: 150 9001:2000 (Quality
Management System), 1SO 14001:2004 (Environmental Management
System), and OHSAS 18001:1999 (Occupational Health and Safety
Assessment Series).

For more information, write, visit or call:

A IS0 9001-CERTIFIED
PhilRice Central Experiment Station w OHSIig :;gg:gg:n::ég
Science City of Mufioz

3119 Nueva Ecija

Trunklines: (44) 456-0277, -0258,

-0649, -0426, -0433

Telefax: (44) 456-0651 to 52 loc 218,
261, 309, 413, 512, 515, and 529
Text Center: 0920-911-1398

E-mail: prri@philrice.gov.ph
Website: http://www.philrice.gov.ph

PhilRice Agusan

Basilisa, RTRomualdez

8611 Agusan del Norte

Tel: (85) 818-4477; 343-0778
TellFax: 343-0768

E-mail: agusan@philrice.gov.ph

PhilRice Batac

MMSU Campus, Batac City
2906 llocos Norte

TellFax: (77) 792-4714, -4702
E-mail: batac@philrice.gov.ph

PhilRice /sabela

San Mateo, 3318 Isabela

Tel/Fax: (78) 664-2280, -2954
E-mail: san_mateo@philrice.gov.ph

- Y

PhilRice Los Bafios

UPLB Campus, College

4031 Laguna

Tel: (49) 536-3631 to 33

Fax: 536-3515; -0484

E-mail: los_banos@philrice.gov.ph

PhilRice Midsayap

Bual Norte, Midsayap

9410 North Cotabato

Tel: (64) 229-8178

TellFax: 228-7242

E-mail: midsayap@philrice.gov.ph

PhilRice Negros

Cansilayan, Murcia

6129 Negros Occidental
Tel/Fax: (34) 446-0835

E-mail: negros@philrice.gov.ph

PhilRice Field Office
CMU Campus, Musuan
8710 Bukidnon

Tel: (088) 222-5744
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