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HOW TO USE THE SOIL SURVEY REPORT

~ Soil Surveys provide basic data for the formulation of
~ land-use programs. This report and the accompanying map
present general and specific information about the soils, the
rops, and the agriculture of the area surveyed. The individual
der may be interested in the whole report or in only some
particular parts thereof. In either case, he will be able to
~ obtain the information he needs. Prepared for both general
- and detailed use, the report is designed to meet the needs of
@ wide variety of readers under three general groups: (1) those
| ~ interested in the area as a whole; (2) those interested in spe-
18" cific parts of it; (8) students and teachers of soils sclence
. and related agricultural subjects. An attempt has been made
to meet the needs of all these groups by making the report
|  comprehensive for reference purposes. ‘
Readers interested in the area as a whole include those con-
s cerned with general land-use planning—the placement and de-
. velopment of highways, power lines, urban sites; industries,
i‘; community cooperative, resettiement projects, and areas for
- forest and wildlife management and for recreation. The follow-
ing sections are intended for such users: (1) Desgcription of
the Area, in which physiography, relief, drainage, vegetation,
climate, water supply, history, population, industries, transport-
ation, markets and cultural developments are discussed (20
Agriculture, in which a brief history of farming is given
with a description of the present agriculture; (8) Productivity
Ratings, in which the productivity of the different soils are
x discussed and presented, (4) Land Use and Soil Management,
' in which the present uses of the soils are described, their man-

‘ agement requirements discussed and suggestions made for im-

provement; and (5) Water Control on the Land, in which
~ problems pertaining to drainage and control of run-off are
- lreated.
t Readers interested chiefly in specific areas such as particular
locality, farm, or field, include farmers, agricultural technicians
: | interested in planning operations in communities or on indivi-
1 dual farms, and real estate agents, land appraisers, prospective
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of the map and looking at the symbols and colors that re-
present them; and (3) locate in the text under the chapter
on Soils the descriptions of each soil type and additional infor-
mation on its suitability for use and its relation to crops and
agriculture. They will also find useful specific information
relating to the soils in sections on Productivity Ratings, Land-
Use and Soil Management and Water Control on the Land.

Students and teachers of soil science and allied subjects,

including crop production, animal husbandry, economics, rural

sociology, geography, and geology, will find useful information
in the chapters on Soils and Agriculture, where the general
scheme of clagsification of the soils of the province and a
detailed discussion of each type are presented. For those ngt
familiar with the clasgification and mapping of soils, these
subjects are discussed under Soil Suvery Methods and De-
finitions and Mechanical Analysis. Teachers of other subjects
will find the sections on Description of the Area, Agriculture,
Productivity Ratings and the first part of the section on Soils
of particular value in determining the relation between their
special subjects and the soils of the area.

—Adapted from the U.S.D.A.

INTRODUCTION

ased food production is one of the perennial problems
onting our country today. With our fast growing popula-
each year, something should be done to increase food
oduction to ward off food shortage, if we want our people
Aurvive. Our vast agricultural land areas can produce more
- oven double their present production, through the adoption
modern agricultural methods and scientific farming prin-
_ples However, intensive knowledge of the characteristics
and properties of the soil, both physical and chemical, is fun-
nﬂa.mental in good farming practices and in the proper manage-
ment of the soils. Therefore, a formal study and classification
O:E the soils are necessary. The soil survey of every province
“of the Philippines is a step towards the solution of the many
problems that beset our farmers in their agricultural endeavors.

3 The soil classification survey of Quezon Province was con-
~ ducted from November 17, 1964 to June 30, 1965, then from
“ August 1 to September 30, 1965 by Messrs. Luis R. Renales,
~ Librado R. Rosales, (alo Aragones, Alfonso Crucena, Dante
- Cabrera and Pedro del Mundo, all of the Bureau of Soils,
durmg the incumbency of Mr. Artemio E. Gesmundo, Assistant
~ Director and Officer-In-Charge, Bureau of Soils and the Honor-
able Jose Y. Feliciano as Secretary of Agriculture and Natural
Regources.
4 The reconnaissance erosion survey of the province was also
- undertaken simultaneously with the soil classification study to
determine (1) the character and extent of soil erosion taking
- place in the province; (2) the factors that had caused the
Y .':-‘ eromon, and (3) the measures necessary to m1n1m1ze the erosion
~ going on.
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SUMMARY

ezon Province, formerly known as Tayabas, is the longest
ince in the country. It lies along the eastern seacoast of
o1, It has an area of about 1,194,615 hectares which includes
islands of Polillo, Patnanongan, Jomalig, Pagbilao Chica,
agbilao Grande, Alabat, and other gmaller ones. Lucena City,
capital of the province, is about 137 kilometers from Manila
W road and/or railroad.
= Generally, the province has a rugged terrain with a few
! ] #u lands, valleys, and SWamps swhich are subject to flush
i ‘ | ploods, The Sierra Madre Range runs along the whole length
4 ff the province. Mt. Banahaw, located at the southeastern
' ' t of the provinee, is the most prominent mountain peak of
1@ province—towering about 7,382 feet above sea level.
The mountaing and hills are mostly underlain by primary
- rocks such as basalt, andesite and volcanic tuff; and secondary
- Tocks like shale, limestone, sandstone and conglomerates
The wvalleys and plains are of recent alluvial deposits and
Ol water-laid voleanic tuff, The plaips which are found mostly
-' #long the coasts are narrow.
~ The important vivers of the province are Cabatangan, Agos,
- Calabgan, Ditali, Ramaga, Dibalo, Dingalan and Umiray. These
'a rivers drain the province into the f’ac1ﬁc Ocean and Ragay
~ Gulf.
Forest lands, open grasslands, cultivated lands, swamps and
angroves are existing in the province. The Sierra Madre
Range and Mt. Banahaw are thickly covered with primary
‘est.  Thus, commerecial timpers arée abundant. Portions of
@ rolling areas are under cogon grass and other parts are
red by second-growth forest, especially those in the Bondoc
Peninsula. The narrow plains and valleys are devoted to the
vation of crops like coconut, rice, corn, fruit trees, abaca,
wbles, root crops and coffee. The cleared portions of the
1‘8 also planted to coconuts and fruit trees. The
. _the swamps are mostly nipa palms and




HOIL HURVEY OF QUEZON PROVINGCE

o of various provinces. The southern and central
were under the jurizdiction of the province of Bonbon,
_etimes called Balayan; and the northern portion was under
aguna and Nueva Ecija. In 1591, Tayabas was created into a
province under the name Kalilaya, with Kalilaya, now Unisan,
as its capital. Later, in the 18th century, the capital was
transferred to the town of Tayabas, which gave the new name
Tayabas for the province. In 1901, Lucena was made as its
capital. In 1902, the districts of Principe (formerly a de-
pendency of Nueva Ecija) and Infanta and Polillo (formerly
- dependencies of Laguna) were annexed to the province of
Tayabas.
provinge at that time, was annexed to Tayabas.

On September 7, 1946, the province was renamed Quezoi
after the late President Manuel Luis Quezon. Later, Marindu-
que was separated from Quezon, thus became a regular province
also.

The population of the province in 1903 was 153,065 persons ;
in 1918, 212,017; in 1939, 858,553; in 1948, 416,719; and in
1960, 653,426. The increase in population from 1903 to 1960
was 500,361 persons or 326 per cent.

The transportation facilities of the provinee are provided
by a number of land transportation companies. Aurora Sub-
province is gerved by Vietory Liner and MBC: while the
southern part, including Infanta area, is served by BLTB
Company and Philippine National Railways. There is an exist-
ing airport in Aurora Sub-province, but during the survey, no
Might of any domestic air transportation in the area is observed.
The islands of Polillo, Alabat, Pabilaoc Grande and Pagbilao
Chica are gerved by motor boats plying daily the routes from
the mainland. The ports of Casiguran, Hondagua and Plaridel
are often visited by foreign vessels aside from domestic ones.

Telegraph and mailing services thru the Bureaus of Post
and Telecommunication are available in all the municipalities.

Most of the towns have secondary schools. Elementary
schools are maintained in all towns and barrios. The secondary
schools are mostly operated by the Catholics. The Luzonian
Colleges, a private school offering various college courses, is
found in the capital.

The Bureau of Health mamtams

Six months later, Marinduque, which was a separate

3

i ot rainfall distribution, pre-
' are the second and fourth types

m October to J anuary and no dry season, occurs in the south-
stern coast of the province including the Islands of Polillo,
abat, Jomalig and Patnanongan and the southwestern part of
e province from Lucena City towards Batangas-Laguna—
b Quezon boundaries. The fourth type, which has a more or less
- ovenly distributed rainfull throughout the vear, occurs in the
- northern part of the province—the sub-province of Aurora and
- the Bondoc Peninsula.
.~ The province has a wide variety of crops, but coconut is
~ the principal crop grown. Approximately, 12 per cent of the
- fotal land area of the province and about 75 per cent of the
~ cultivated part are grown to coconuts. Other crops grown are
~ corn, abaca, banana, fruit trees, vegetables, root crops, rice,
" \augar cane, tobacco and legumes.
Gl The farmers employ the usual method of tillage, using the
animal-drawn implements and the carabao as the source of
~ power. The use of farm machinery is practiced by some
~ farmers though. The primary needs of the farmers in the
~ province are work animals, capital tor purchasing machinery
~ and fertilizers, and construction of irrigation systems. Like-
o wige, the construction of more feeder roads will greatly enhance
he development of the agricultural areas.
- The total farm area of the province ig 267,429 hectares,
ich is 22.38 per cent of the total land area of the province.
The cengus of 1960 shows that of the 58,158 farms in the prov-
ince 22,798 farms are operated by owners; 6,599 farms by
. owners; 28,305 farms by all types of tenants; 61 farms by
agors: and 400 farms by other forms of tenure.
e goils of Quezon are classified based on relief into three
groups; namely, (1) goils of the plams and valleys,
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hectares or 1.06 per cent of the total land area of the prov-
ince, is the largest. This particular soil type is devoted to
coconut, lowland rice, fruit trees, leeumes and coffee. The other
soil types are Baler silty clay loam, Bay loam, Bigaa loam,
Bugko sand, Buguey loamy sand, Catanauan clay loam, Laylay
silt loam, Piris clay loam, Polillo sandy clay loam, Quingua
silt loam, Quingua sandy clay loam, San Manuel sandy loam,

and Umingan sandy loam. These soil types are primarily plant- .

ed to coconuts, rice, corn, root crops, legumes, fruit trees and
vegetables. They are suited to a wide variety of crops.

The soils of the uplands, hills, and mountains have a to-
tal land area of 730,984.7 hectares or 61.19 per cent of the
total land area of the province. There are 25 soil types under
this group. Faraon clay has the biggest area, 204,159.7 hec-
tares or 17.09 per cent of the total land area of the province.
The other soil types under the group are Alaminos clay,
Alimodian sandy loam, Annam clay loam, Annam silt loam,
Antipolo sandy clay, Bantay clay loam, Bauang clay loam,
Boac clay, Bolinao clay loam, Castilla clay, Cervantes sandy
loam, Guadalupe clay loam, Guadalupe loam, Guimbalaon sandy

clay, Tbaan loam, Ibaan silty clay loam, Lipa loam, Luisiana

sandy clay loam, Macolod clay loam, Rizal clay, Sariaya sandy
loam, Sevilla clay loam, Siain silt loam, and Tagkawayan sandy
loam. These soils are devoted principally to the growing of
coconuts, rice, fruit trees, root crops, banana, and for grazing,

Beach sand; hydrosol; mountain soils, undifferentiated; and
riverwash belong to miscellaneous land types which cover an
approximate area of about 403,421.6 hectares or 33.77 per cent
of the total land area of the province. The mountain soils,
undifferentiated are mostly covered with primary and second
growth forests and grasses.

The soils of Quezon Province are of primary and gecondary
origin. Their parent materials have different physical and
chemical composition and mineralogy.

The productivity ratings of the various soil types in the
province are shown in Table 5. These ratings are obtained
on the basis of the average yields of crops where farm
practices do not include the use of commercial fertilize
amendments. 4Ll

SUMMARY 5

N, X and Y. Land capability class A and subclasses
Bw, Ce, De, Ds are used as croplands; while Clags M
re for pasture or permanent vegetation; Class X for
( or wildlife; and Class Y is for recreation or wildlife.
8 erosion classes to which the soils of the province have
iibjected to are erosion classes 0, 1, 2, 3, and W or normal
The principal factors that affect soil erosion and the
# a8 well as the possible control measures are discussed
he erosion part.

- 80il map, showing the distribution of the different soil
and miscellaneous land types in the province, accompanies
report. :
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1. RECONNATSSANCE SOIL SURVEY

y. DESCRIPTION OF THE AREA

tion and Ewxtent.—Quezon Province, formerly known as
bas, iy the longest province in the country. It has a
area of about 1,194,615 hectares or 4.02 per eent of the
rea of the country and is considered the sixth largest
nee. It stretches along the eastern coast of Luzon from
rines Norte in the south to Isabela in the north. It occu-
the greater portion of the Sierra Madre Range. The pro-
¢ I8 very narrow, averaging about 30 kilometers more or
- on its width. The coast is indented by many open bays,
i as Baler, Dingalan, Lamon, Tayabas, and Ragay Gulf.
- province lies between 13° 10’ and 16° 15 latitude; and
® 20" and 122° 21’ longitude. Lucena City, the capital, is
out 137 kilometers or 86 miles from Manila,
Relief and drainage.—Generaily, the province has a rugged
- lerrain with few plains, valleys and swamps which are sub-
Jeet to flush floods. The Sierrs Madre Range runs along the
whole length of the province, Only narrow strips of land along
“coast and river valleyvs are available for growing crops.
@ undulating lowlands along the coast are well-drained.
ount Banahaw, located at the southwestern part of the
province, is the most prominent mountain peak of the range,
ering about 7,382 feet above sea level. Other mountain
k8 within the range have altitudes ranging from 1,500 to
0 feet. The Bondoc Peninsula, a southward continuation of
erra Madre Range, has lower altitude. Polillo Island is
Wwith several summits ahove 700 feet high. if -
e Jomalig Island is low-lying with undulating
~ Alabat Island
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Fig. 2—Map of Quezon Province showing the relief and natural drainage
pattern.

Organization and population.—Tayabas, now Quezon Pro-
vinee, was exploited by the Spaniards in 1571 and 1572,

The territory which constituted the province of Tayabas

DESCRIPTION OF THE AREA 9

y Tayabas was created into a province under the name
i, Ifs capital then was the town of Kalilaya now
However, about the middle part of the 18th century
il was moved to the town of Tayabas. The new capital,
dourse of time, gave the province its name Tayabas.
' important event in the annals of Tayabas was the
of the Confradia in 1841. This revolt was led by
ario dela Cruz, a lay brother in the San Juan de Dios
al. The rebellion spread to a few towns in the neighbor-
id in the provinces of Laguna and Batangas. Apolinario
lled by his followers “The King of the Tagalogs.’

‘many other provinces, Tayabas suffered from Moro
ations. In 1798, a fleet of some twenty-five Moro boats
d the towns of Casiguran, Palanan and Baler, and took
inhabitants as captives. The towns along the southern coast
idoc Peninsula were also at  their mercy. These dep-
itions continued almost to the end of the Spanish rule.
abas was among the first provinces to join the revolution
igaingt the Spanish rule. On August 15, 1898, General Malvar
lo0k possession of Tayabas in the name of the Revolutionary
vernment,

On March 12, 1901, a civil government was established in
yabag, with Lucena as the capital. On June 12, 1902, the
tricts of Principe, formerly a dependency of Nueva Ecija,
| Infanta and Polillo, formerly dependencies of Laguna, were
oxed to Tayabas. Six months later, Marinduque, which up
that time had been a separate province, was also annexed
abas,

abas, was renamed Quezon on September 7, 1946 after the
‘resident Manuel Luis Quezon. Lucena, its present capital,
me w chartered city on August 20, 1960 ; and a sub-provinee
ng of Baler and the six neighboring municipalities, was
and named as sub-province of Aurora.

E

W settlements in the western side of the province.
portant towns are located along the Coast of
' Lucena, the capital, is an important
the .Manila-Hlondagua. railway line, It

' .
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All the Christian inhabitants of the province are found along
the coastal towns, especially along Lamon Bay. Among them
are Tagalogs, Bicolanos, Ilocanos and Visayans. The primitive
tribes occupy the mountainous regions in the interior. ;

The population of Quezon Province is very sparse. In 1903
the province had an estimated pepulation of 153,065; in 1918,
212,017 ; in 1939, 358,553 ; in 1948, 416,719 ; and in 1960, 653,426
inhabitants. The population from 1948 to 1960 had increased
to 236,707, equivalent to 56.8 per cent; and from 1903 to 1960
the increase was 500,361 or 3.26 per cent.

The area and population of Quezon Provinee by municipalities,
as recorded in the 1960 Census, are as follows:

Municipalities Area in Hectares  Population
Apdanoanad st Sl Se B 3,482 5,410
AThate e R U RS 9,146 8,529
by oTra et L e e SR o 18,300 32,294
Aurocra 46,293 8,406
Baler 10,850 10,350
Blienayistals f L iinio s S Ll 159 6,438
Burdeos 17,376 7,855
Galame sl o g 40,403 37,101
Candelaria 14,874 29,928
Cagiguran 83,426 6,900
@otaialzant e nie Tt SRR e 17,950 17,168
Dilagag 41,365 2,481
ISRl et sl LR R s e R 40,221 3.368
1Bkgoyani by i e ettt Bl b e, U il 50,727 b;149
Dolores 5,300 9,143 48
General Wlimma o e e e B T 13,772 8,123
GenerslENakar e e Sl SERE 134,331 5,494
Guinayangan ... 14,810 16,428
Gumaca ... 22,223 27,284
Infanta ... 69,842 21,868
Ticnez 29,511 31,5568
Luchan 6,932 17,452
Lucena City . 6,850 49,264 |
VLol el oy st st S G B e 9,406 10,025
Maria Aurora 36,769 10,182
Mauban 41,699 18,703
Mulanay 31,296 9,859
Padre (BURgos s o et il e i 6,913 - 16,262 =
Paghilao 17,00 6l SRR 7 6 )

Panukulan *

DESCRIPTION OF THE AREA 11
Municipalities Area in Hectares Population
.............................................. 7,379 6,538

fAntilreg e e 19,885 2,815
g An‘tonlo 5,404 9,847
g R R B 60,592 4,397
20 7,877

............... P I 42,089
64,703 28,664

31,830 25,758

..... 5,768 26,084
.................................................. 9,165 12,285
AT A R e 1,194,615 653,426

tation.—The Sierra Madre Range including Mt. Banahaw
ckly covered with primary forest with abundant commer-
‘ bers. Portions of the rolling hills are covered by secon-
lorest and cogon grass, especially in the Bondoc Peninsula
¢ cleared areas are planted to coconuts and fruit treesi
&rr:ow plains and valleys are planted to varioug erops
a8 rice, coconuts, corn, abaca, vegetables, root crops 'coﬁee’
ninas, and fruit trees. The vegetation found in SW&I;lpS aré
i palm, mangroves, bakawan and other brackish water-loving
1IES,
(eology '.—The Tayabas Isthmus, extending south from
mpaloc River to the latitude of Aloneros, is the narrowest
1ﬁ§'bf Quf:zon Province. The dividing line between the two
jgrza:phlc and topographic regions of Tayabas Isthmus runs
‘*.Atlmonan to Unisan. The coasls are fringed with exten-
coral reefs and swamps, but clif exposures are absent.
e ‘a._‘t.:ured river courses present no exposures. The area east
the line connecting Atimonan and Unisan shows topography
relief, :

¢ northern half of the Isthmus, west of the line connecting
nan and Unisan, is mountainous with elevations up to
0 meters. The main ridge before reaching the rail-
¢ plunges under young sediments. The topography is
rized by steep, rugged slopes and rapid streams en-
Veshaped canyons. Northward, this mountainous
‘with the Calila:‘m Plateau east of Luchan,

(efS) h
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are often found. Along the coast, northwest of Atimonan,

altered green basic lavas with some serpentine and gray schists -

are present. The basement rocks on Alabat Island are of this
type; these occasionally contain mineralized veins. The other
large area of basement complex along the south coast between
Pinacapulan Pt. and Pitogo, and extends inland about five
kilometers. Except for an outerop of schist about two kilo-
meters wide, the rocks are all of coarse crytalline diorite, not
sheared and gneistie, like those of the northern area. Small,
thin mineralized veins carry copper stains.

The Tayabas coal measures consist of well-folded, dark brown
carbonaceous sand, silt, and black shale, some of which yield
fossil fragments and well-preserved mollusks., Several thin
gritty calcareous sandstones, called the Tayabas sandstones, are
exposed along the road from Gumaca to Pitogo. These rocks
are extensively quarried for road materials. Coarse gravels
and conglomérates are not present. These coal measures are
extensively folded, and generally exhibit steep dips. Foramini-
fera are present in many of the carbonaceous shales. The

thickness of the formation may be about 2,200 meters, but the

gtructure is so complex and the reliable dips so few th:fmt esti-
mates are unreliable. The age of the formation is Tertiary W
to lower X. ;

The limestone found in the province and desighated as
Tayabas limestone are of the several limestone members found
in the Tayabas coal measures. Along the north rcogst of the
Isthmus opposite Alabat Island, from Gumaca to Atimonan, is
a basal bed resting on schist and gneiss beionging_tc.) basement
complex, which congists of a gritty limestone containing pek?bles
of these basement rocks. Not far from the conta(‘zt the hpae-
stone is massive. On the south flank of the Siain syndline,
on the railroad line south of the summit, an e)‘zcellent exposure
of Tayabas limestone is found. A small inhex: of ‘hm(?st‘one
~grit, overlying volcanoes along the axis of thp P{togo antlclm‘e,
vielded orbitoids of Tertiary W age. This llimestone grit,
though lithologically similar to some Tayabas limestone, may
well belong to a different formation.

The Aloneros conglomerates are coarse sandy gra

13

1 the railroad line of Hondagua and along the
( It lies beneath the Hondagua silt to the
fibove the Tayabas coal measures to the south. The
tl largest of these areas occurs just north of the
il extend eastward beyond Macalelon. A few marine
1ying shell fragments were found here. Thege gravels
yabas coal measures and Tertiary pebbles. The third
'S on Alabat Island; here no marine bed was found.
dant quartz pebbles maybe the source of the small
of placers gold found in most of the southerly
These beds on Alabat Island maybe equivalent to the
coal measures. Thig formation ig everywhere
ized by large quantities of weathered bentonetic clay,
mpure, interbedded with gravel.
ta silt is found between Lopez and Calauag along the
» line and main highway. The formation congists
thin bedded gray silt; in the vicinity of Hondagua
W Station many thin but massive beds are present. The
BRARRUL silt has an approximate thickness of 1,000 meters.
BRE 18 Tertiary Upper X and Y. Hondagua silt is overlain
gu;mlong formation.
h ‘ﬁSuml.llong formation, overlying the Hondagua silt, is a
otomite containing Foraminifera and a few megofossils.
dips were not found, but the beds are probably steeply
« The color of the formation varies from white to light
pink. The Sumulong formation is overlain, apparently
mably, by the calcareous sandstone and coralline lime-
the Vimas formation. Southward, toward Sumulong,
oarse gravelly oyster-bearing sandstone reefs and sands
rlying the Sumulong formation ot steep angles, this
basal beds of the Vimas formation. The thickness of
mulong formation is approximately 500 meters. It is
- Lower 7 in age.
Vimas formation consists of a sequence of poorly
d uncongolidated sands, silts and gravels of marine
formation ig vich in Foraminifera. The dip is
] usual colo gray )

()
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eastward continuation of the typical Malumbang formation aghilao limesztone area along the railroad Ii
in the Bondoc Peninsula. ! TEOS, is a series of tuffaceous sandstones ;;1;
The Quezon formation named from the type found in Quezen fisional lava flows. This well-bedded and gentl
National Park on the Atimonan Road, extends from the base e groups, though chbvicusly waterlaid and cou1§
of the grade on the Atimonan side to just below the summit. ; I8 very similar to the San Miguel tuff of the
The Mt. Lookout limestone, named after the El Mirador Look- Hroups. From Malicboy to Pagbilao, the Pagbilao

out Station in the Quezon Park, is the massive limestone that = A older formation are locally carrying abundant
forms the crest of the ridge. From the Lockout Station this | of these formations are believed to be sedimen-
limestone formation can be seen extending for some miles to @nts of the Laguna tuffs but the former maybe

the northwest and southwest portion. It forms spirolike pinna- i
cles which rise above the thick virgin forest. It contains caves Bive area of alluvium is present on the Tayabs
and a few underground streams. The limestones are fractured, lowever, all the rivers are matured and drgfﬁl dclls
veined, and reecrystallized. The predominant color is white. : gn.tly alluviated for great distance. Th L
Both large and small orbitoids are plentiful in it. The Mount paralleled by extensive littoral deposits. © e] S
Lookout limestone extends out to the southeast; little is known love swamps and flats. eeoral el
of the area to the northeast. The thickness of the limestone ' i aloc River has cut a ] P ELnl i
which stands nearly vertical is approximately 1,500 meters. = SPOSING a section of coal measures 1“esfzino11 e Laguna
The upper part of the Quezon formation is composed of rmation. g on the Que-
lava flows, agglomerates, conglomerates, sandstones and cherty mpaloc coal mesa i ;
tuffs. The conglomerates, sandstone, and chert are the non- ] iyabas coal meas?;gf a;‘?n%rocii%}gnaequmalent gl
marine, water-laid equivalents of the voleanic material. The minate, but black carbonaceous shalceous g & nd
formation is partly metamorphosed and frequently highly con- = d. Megafossils and Foraminifers reS are occasion-
torted. The cherts are thin-bedded. usually green and glassy nized tree trunks and branches w;ere fouid? 'ra:‘}f' =
 where unoxidized and dirty-brown and dense where oxidized. ipitloe.  The thickness, exclugive of thln].“ Fe s
The thickness of the Quezon formation ig variable because of 8 B0 meters. Limestone, conglomerat e lglestoneg b
the overlying unconformity, but probably varies from 2,500 § i together, appear to agjgrega.te 500'0 ine?czrs z};e coal
R { : I8 Laguna formation covers an immense area, f ‘mor&
The Pagbilao limestone, named after the two islands off Padre 6t that is unbroken except by a few 2 Ioimmg_ &
Burgos, Paghbilao Grande and Pagbilao Chica, largely covers 3 B0 - il exposed on the T-‘» f;ofa ed win-
the two iglands. The rock is massive or bedded, and often 3 | loe. It consists of an assembl . from F
tuffaceous. On the east and south sides of Pagbilao Chica, i, agglomerates with oceasional f]owzge of flat vol-
the metamorphosed voleanics of the Quezon formation underlie et ween i e i A :
the limestone. On the mainland this limestone extends inter- tamorphosed se dimgnt agt. ilao is a steep mo-
mittently from the vicinity of Yawe, on the railroad line, to ik and Schis:cs fioy SQTES g on ba_sem(_ants of
Malicboy, where the pink limestone containing schist pebbles d.'fI'EfiLient.lv Ser uezon fOI”matlon_. Is usu-
is quarried. The nest line of ouftcrops extends north-north- ; {he P’agbifa_o If Erned. Gen.tle 1rr?gu]ar
westerly from the vicinity of the municipality of Pagbilao. The e g ?h?:‘;'l usThere is no evidence

Pagbilao limestone is in part equivalent to the Tayabas lime-
stone which reaches about 1,000 meter .
Island, where the thickness is ¢

. localized
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"~ The goutheast plunging syncline extends northwest to Atimo-
nan. The structure between Pitego and Guinayangan is that
of an intensely folded through. A small fold maybe present
on the peninsula north of Hondagua.

Igneous rocks such as basalts and andesite, diorite, and other
voleanie rocks are found in the mountains and hills in the
central and northern portions of the province.

Cultural Development and I'mprovement.—In the school year
19591960, the total enrollment in public elementary and
secondary schools of the province was 76,247 students which
indicate a substantial drop of 11,855 students from the 1957
—1958 total enrollment of 88,102. No reason for the de-
crease in enrollment was given. In 1959—'60 enrollment figure,
about 11.5% of the pupils were enrolled in public schooisfo or
about 1% less than the 12.5% average for the whole country.
In 1960, the province has 625 public elementary schools, 7
public secondary school and one vocational school. The lat-
ier has an enrollment of 70 students.

Except at the elementary level, there are more private than
public  schools in the province, consisting of 50 secondary
schools, 7 colleges and 15 special voeational schools, Almost
all municipalities have at least both elementary and secondary
achoolg. The private elementary and secondary schools have
4 total enrollment of 14,782 students in the school year 1957—

‘58 which represent about 2.3% of the total population of the

province. This is a favorable condition as comparel to 3.1%

average for the country considering the fact that a considerable

number of students from the province are attending private
high schools in Manila.
were 1,197 students enrolled at the collegiate level and 286
students in private vocational schools.
students pursue higher education at the colleges and umver-
gities in Manila.

On the whole, the present educational set up in the province

meets the present needs of the people.
Transportation and Markets—Considering the area of Que-

zon Province, its present transportation facilities are inade-

quate. Certain areas are inaccessible by land ot
urban center because of lack of roads.
__ﬂrst second. 8 :

In the school year 1957—'58 there

A greater number of
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 more remote area. During rainy season some
assable because of their muddy condition. The
em is concentrated in the southern portion of
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VI In the southern section enjoy a distinct ad-
46 the Philippine National Railway passes through
“miake them readily accessible from Manila. The
¥ I8 the only land transportation company plying
¢ routes in the southern section of the province
wnta. Jeepneys, tricycles and calesas are used in
routes. The sub-province of Aurora is served
‘Lines and MBC Companies.

the presence of bays and sheltered harbors, the
afforded with 6 ports. These ports are as fol-
iigua, Atimonan, Siain, Lucena City, Port Real
. Other small ports serve its domestic trade.
¢ shallowness of the water in some of these ports
11 vessels to anchor a considerable distance from
lich necessitates the use of lighter craft to carry
- produced in the province to the ship for loading.
h 3 to 4 foreign vessels call at Siain (now Pla-
ond copra. Some of the ports of the province have
ors so that operations are hampered during stormy

Fig. 4—A portion of the first class road in Quezon Province taken at
the outskirts of Lucena City.

or launches ply the routes from the ports of Real,
Atimonan, Mauban and Calauag to the islands of
Alabat.

mmercial Centers of Quezon Province are Lucens
nauan, Gumaca, Lopez, Calauag, Infanta and Baler.
,t}'le products sent to Manila are shipped through the
gt).d motor wvessels.
Supply~—Waterwork systems at various points in
ee gerve 81 municipalities and barrios with potable
I'hey serve approximately 535,000 inhabitants or 81% %
otal population. In addition, as of 1959— 1960, ar-
I§ of NWSA serve approximately 14,850 persons in
easy and 74 completed spring development projects
otul population of 26,000. These additional sources
roximately 6.5% of the population of the province
tat&l percentage to about 88 per cent, Al-
i8 one of the best mmated provinces

ig. 5—A portion of il
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N

fig. 6.—This suspended foot-bridge in Atimonan, Quezon facilita?es co'mmu-
nication and trade between two barrios separated by a wide river.

Hondagua Port at Lopez, Quezon. At the background is the
Philippine Flour Mills.

0 Philippine Long Distance Telephone Company
4 telephone service within Lucena City and Baler
mnoctions to Manila. A domestic telecommunication
operates in Lucena City which conneets all important
the Philippines and overseas connection through the
of ithe American Cable and Radic System. One
oadeasting station is operated in Lucena City. Be-
he proximity of Quezon Province to Manila, broad-
om the numerous radio and TV stations in Manila
d and heard in the province. Television set can
in most homes in Lucena City and towns nearer

~—arming is the principal industry of the people
ice,  Logging, fishing and mining are the other
itries here are a number
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mangrove swamps are still available for conver-

A. Timber conecessions, 1963
hponds in the province.

NI . cehaEenl o e S e S e S R 78
ﬁzea f.maheczzlalres S b e e T R rine products such as shark fins, sponges trepangs
SOT savamills bl SERE R 13 and shells id i i’ i z
L proviae minor " i
B. Productions i ' i elree s lliae Hon
THmMBEE (O 5) e o e E e S i e g Ot s (1 A
Lumber (bd. ft.) 45,797,316
Plywood (sq. ft.) 97,378,062

Veneer (sq. ft.) 42,751,104

¥

iy

Il Whese big fishes are caught in the deep sea off the shores of
Painanongan and Jomalig Islands.

Fig. 9.—A fishing village at Polillo Island.

The fishing industry provides the people of the province with
principal as well as supplementary source of income. At Lu-
cena City alone in 1959, the guantity of fish caught by com-
mercial fishing vessels totalled 990,780 kilograms. This figure
excluded those caught by small operators and offshore fish-
ermen. The excellent fishing grounds in the province are
Lamon Bay, Tayabas Bay and Ragay Gulf. In 1959, the Figh-
eries Commission has reported the quantity of f 1ght in
these places as follows: (a) Lamon Bay— b0 |
(b) Tayabas Bay—2,687,120 kilograms, &
1,386,380 kilograms of fish ;
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%4
_In the mining industry, the Guanzon Lime Development Co., J
Ine. in Tayabas is processing rock lime—the great bulk of
which are used for construction materials and the other by~
products for agricultural and industrial needs. Oil explora-
tion is going on now in the Bondoc Peninsula, but no conclu-
sive finding has been reported. Polillo Island has 1,145 metri_c
tons of recoverable coal resources and 2,295 metric tons ad-
ditional reserve.

Deposits of high grade silica sand, the raw material for the
manufacture of lenses and other plain products, are located
in Baligin Island. In Tagkawayan, quartz is being mined and
sent to Iligan City for the manufacture of wares.

try of the inhabitants of the province are
ving, charcoal making and making nipa thatch-
1Additionaﬂ incomes are derived from these

CLIMATE

Philippines is classified into four types de-
he characteristics of rainfall received in the
“during the different months of the year. Based

11, two distinet types of climate occur in
ch are as fellows:

The second type of climate is characterized
with pronounced maximum rain period. The
within this type of climate are the south-

§ of the mountain ranges. It is represented
’ from Infanta, Calauag and Lucena City, as
#ble 1. Infanta has a record for 28 years; Ca-
rg; and Lucena City for 33 years. The maxi-
eriod occurs from October to January.

.+ The fourth type of climate in the Philippines
d by a more or less even distribution of rain-
out the year. The regions affected by this type

ern and southern portions of the province. It
by weather data from Baler, Casiguran, and
own in Table 1. Baler has 50 years record:
rears; and Aurora, 12 years.

noted on the climatic map of Quezon Provﬁnce
o line of these two types of climate runs north

WA S atn Type
WA,

Polille Is

| a - due to the fact that most of the mountain

E : rovinee runs north to south.

determines the nature of the vegetation,
LAGUNA ? 4 of the soils, the kind of crops to be grown

i place, and the type of farming practices to
region. It is, therefore, of primary impoz-
Rigk in farming could be minimized

ongider the weather forecast for a cer-
ain period as guide in their f
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and their inherent fertility are important factors in deter~
mining the adaptability of agricultural crops in a locality, the
climate obtaining in a place and the resultant water supply
should be considered first in the determination of the suita~
bility of the crops.

Since the province has two types of climate, there are cor-
responding variation in the agricultural potential of the pro-
vince. The amount of precipitation and temperature in the
two regions of the province have distinet effects on the growth
of crops planted. In areas where rainfall is evenly distri-
buted throughout the year, a wide variety of crops are growit
and a higher production is obtained as compared to those
areas under the second type of climate. ¢ 0

Temperature in the province ranges from 23.7°C to 28.7°C.
This is more or less a mild temperature. The cool months
occur in December to February and warm periods are in Aprll
to August.

As shown in Table 2, Casiguran has more or less the hlgh—
est relative humidity Wlth 86 to 90 per cent range, and an
annual mean of 87 per cent; while Aurora has the lowest with
a range of 74 to 82 per cent and an annual of 78 per cent. i

One of the principal conditions that determine the quan-
tity of water removed from the soil surface by evaporation
is the relative humidity of the atmosphere. Fluctuations in
relative humidity affect the rate of evaporation in such a way
that if other factors, like moisture content of soil and tem-
perature of the air, are momentarily held constant a lower
relative humidity tends to enhance evaporation; while in ex-
treme case wherein the relative humidity of the atmosphere
approaches 100 per cent, evaporation may cease and condensa-
tion is induced.

There are several distinet prevailing wind directions in the
province. The northeast monsoon sets in November to May.
This monsoon blows between north and northeast with ten- |
dency to go easterly direction at the end of the season. It has
a normal average velocity of 4 to 7 miles per ho i
monsoon brings the heaviest rainfall on the
the province facing the Pacific Ocean. ;
After the northeast monsoon, comes t
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The rest of the months have the
In the other areas there are also the south-
The southerly wind blows from

AGRICULTURE

winds.

liy and November with tendency to go east
pason.

Gast northeast monsoon blows in Baler area

and followed by north wind. This is true

st portion of Quezon.
ieast and southeast winds blow, the sea be-

>

of the province

~which makes navigation difficult. The west
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47,773,448.00
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Coconut.—The number one principal crop of Quezon Pro-
vince is coconut. In 1960, about 141,714 hectares are planted
to this crop which gave a total production of 648,239,159 nuts
valued at P47,773,448.00. Aside from these nuts a total of
1,488,970 liters of tuba, a native liquor, gave an added income
of £336,934.00.

Palay.—Palay is the next leading crop of the province. This
crop was planted to about 60,633 hectares in 1960 which gave
a total production of 1,346,649 cavans of 44 kilos each with
a total value of $11,970,154.00.

The different rice varieties planted were Elon-elon, Ramay,
Inadhike, Macan, Binamban, Intan, Peta, FB-T6, Sipot, Sma-
ging, Mangasa, Pinursigue, and others.

Banana.—Banana ranks third among the leading economie
crops in the province in terms of value of produce in 1960.

Corn—Corn is another staple crop grown in the province.
Tt ranks fourth among the economic crops grown. In 1960,
the total area devoted to this crop was 4,686.7 hectares with
a total production of 52,957 cavans of 57 kilos each valued at
£408,720.00. ;

Legumes and other root erops.—Among the miscellaneous

crops grown in the province the following legumes and root
crops gave the highest income for the province in 1960:

Crop Area-ha. ~ Production Value (Pesos)
Peanut, unshelled 291.3 169,505 69,497.00
Gabi 2738 466,725 60,674,00
Ubi 20.8 83,855 20,964.00
Cowpeas 51.1 45,456 10,909.00

Trees and other cultivated fruits.—Aside from the culti-

vated fruits/fruit trees listed under the economic crops of .-

Quezon Province the following also gave sizeable incomes for
the province in 1960:

Trees and other Value

cultivated fruits Area-ha. Production (Pedon)
Bamboo 1721 301,052 poles

Papaya 152.9 1,633,687 Kgms.

Jacekfruit 167.9 851,920 Kgms, =

Cacao 143.5 ‘

Lanzones 81.1

. Pili nut 1268
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Huls grown on Bugko sand alon
1 g the coast of Bo. Mijar
trora Subprovince, Quezon. In th i
; e foreground
nets being sun-dried. 5 i i



38 SOIL SURVEY OF QUEZON PROVINCE

AGRICULTURAL FPRACTICES

Agricultural practices in Quezon Province are similar to
those in the other provinces of the country. The use of the
native plow and harrow as the main implements and the
carabaos and cows as the source of power, is still practiced.
However, there are few farmers who are now using farm
machinery in the cultivation of the land, especially in the low-
land areas.

The application of fertilizer is not yet a common practice
among the farmers. It is worthy to note, however, that there
is a growing interest among the farmers in the use of fer-
tilizers now. Such interest should be properly guided and the
farmers should be convinced that this practice if properly
implemented will greatly help them increase their crop vields.
Some innovations that are now being noticed among the far-
mers are the use of improved and better seeds and clean cful-
ture cropping, especially in the towns of Tiaong, Candelaria,
Sariaya, Lucena City, Pagbilao, Tayabas, Infanta, Gumaca,
Lopez and Baler.

AGRICULTURE 39
“nd-down the slopes is being practiced in the
el promotes soil erosion in those areas. A
and water conservation, therefore, is needed
e fertile arable lands from further destrue-

I8 practiced in limited extent.
it different kinds of crops without observing a
rotation. Legumes are planted in most areas not
b crops but as source of food. Green manuring
pitig are practiced in the government projects
I Pagbilao. Strip cropping and employment of
i are being done in the lowland rice fields at
Banahaw. On the other hand, kaingin system
il rampant in the rolling portions of the pro-
Kind of farming will continue, vast areas of
ds will be wasted. Kaingin system of farming,
t be stopped by all means.

Majority of

LIVESTOCK AND POULTRY INDUSTRY

and poultry raising can be another source of in-
8 farmers in addition to their income from the
¢rops, They would have a steady supply of milk,
at, and other products for the kitchen, aside for
nures that can fertilize their fields. From the
#lock and poultry products, additional income can

o8 raised in the province are mostly utilized for
i, The cattles are oftentimes used in the farms,
. Gases they are raised for meat and milk. The
raised for special purposes, such as for pulling
d calesa and tartanille to transport passengers,
d for transporting farm products in remote areas
vehicles cannot be used,

ieh include ducks, geese, turkeys, and few
talsed for meat and epgs.
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Bureau of Animal Industry instituted the “Operation Disper- - Lorl oy ofTozﬁZi Area
sal” by distributing breeding animals to different parts of the Ll o f
country, especially to the rural areas. In this program, the - : s-ob.4
breeding of the native carabaos or cattle or swine with the - 1,106 St 4
foreign breeds, are done. The foreign breeds being used are 22,760 75.489.7
the Holstein, Nellore, Red Scini for cattle; and Duroc-Jersey,
Poland China, Berkshire and Landrace for hogs. New Hamp- .24 133.7
shire, Rhode Island Red, White Leghorn and other foreign _
breeds of chicken are used for crossbreeding the natives for | L Légg ?,760.7
improving the stock. | A 1,209 e
The number and value of livestock and poultry raised in the ravasis 61 9,988.0
province according to the 1960 census figures are as follows: | e 400 1,763.3
B 58,158 267,429.0

Livestoek and Poultry Number 'Vuhﬁa TYPES OF FARM

B, ke 77,394 P16,508,397

Slogs 115,486 5,527,325 the Census and Statistics during the 1960
Cattle 24,281 4,894,406 ocl farms into 14 types; 10 of which are
Horses 13,318 2,283,543 arms. The 10 crop farms classified based
Goats 10,993 129,753 major crops in the country, are as follows:
REcepe 8160 “i080 (2) corn farm, (3) sugar cane farm, (4)
NSl i ool ) tobacco farm, (6) vegetable farm, (7) root
Titkeys 1,144 15,194 onut farm, (9) fruit farm and (10) coffee
Pigeons 4,276 5,077 nghip between the physical area planted to
Gilans 1,404 4,450 on one hand, and the cultivated land in the

1er, is taken into primary consideration. A
pad according to the particular crop which
t or more of the cultivated part of the farm.

lypes of farms are: (11) hog farms with 20
dlegs of area; (12) livestock farms which
#e conditions, namely, (a) the area is 10
th at least 10 heads of any specific kind
cultivated area is less than 20 per cent
f the farm, or (b) the area is
| there are more than 2
(except hogs) and

= al of

FARM TENURE

Farm tenure refers to the manner in which a farm is held
by its operators. During the 1960 census year the Bureau of
the Census and Statistics has classified farm operators in
Quezon into five categories; namely, (1) full-owners, (2) part-
owners, (3) tenants, (4) farm managers; and (5) other farm
operators under other conditions. Tenants are further class- -
‘ified into: (a) cash tenants, (b) fixed-amount-of-produce ten-
ants, (¢) share-of-produce tenants, (d) cash-and-fixed-amount-
of-produce tenants, (e) cash and share-of-produce tenants, and
(f) rent-free tenants.

The total number of farms and the total area
by tenure of farm operator in Quezon Provmc
census figures of 1960 are as follows: .

Tonure of Farm Operator
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Y METHODS AND DEFINITIONS

Hists of (1) the determination of the mor-
#lics of soils: (2) the grouping and classi-

units according to their characteristics;
01 on maps; and (4) the description of their
relation to agriculture and other activities

or more of the cultivated land, or (b) farms planted to othe
miscellaneous crops such as cotton, kapok, ramie, bamboo, ete
even if one of them occupied 50 per cent or more of the cul
tivated land.

The total number of farms and the total area of these far
by type of farm in Quezon Province, according to census figure;
of 1960, are as follows: ‘r

Total Area

Types of farm Tamjfbjig;ﬁ:r of farms-ha EIJG‘S and. underlyin.g formation, are exa-

‘ ‘ @8 as possible. Borings with the soil auger

R e R 15’?2? 51’22‘2'2 # are dug, and exposures such as road and

i e G 840 R0 cxcevation or road cub exposes

i Abaca ... = = lectively called the soil profile. The hori-

Tobaeco 4 66.0 a8 well as the parent material beneath, are

Vegetable 105 156.0 d the color, structure, porosity, consistency ;

Root crops 96 364.9 lence of organic matter, roots, gravels, and

CloATES e R g e 40,009 201,369.4 @ reaction of the soil and its content of

504 1,716.1 Slérmined either in the field or in the labora-

f; : 4;;:3 ; therna] a.nd internal, and other features

Livestock 32 4,118.4 the land, climate, natural and artificial fea-

TR S i S R Gy L 84 100.7 Q_conmderatmn, and the relationship of the

OENETE B e AT R s 1,217 7,418.0 tion and other environmental features are
MR e : 58,158 267,429.0

: both the external and internal characteristics,
The fotal number of farms and the total area of these farms iiifo classification units, of which the three
by size of farm in Quezon Province according to census figures (1) s0il series, (2) soil type and (3) soil
s e __ EWG 01 more of these mapping units are in such
: tlern that they cannot be clearly shown on

AV are mapped or grouped into a (4) soil
that have no true soils, such as river
0r bare rocky mountain sides are called
types. Areas that are inaccessible like
rest areas whose classification is of 1
for the present are clagsified
CuBdh

Size of farms Total Numniber Total Areg
(ha) of farms of Fa,rms-Ha.‘l
Rt 0,28 et R e 112 11.28
Q28 and imder Bl G5 e a 336 104.4
0.5 and under 1,00 L] 1,729 1,055:88
1.0 and under 2.0 11,915 14,910.1
20 and imder 200 11,005 24,100.0
Si0Sand under L 400 7,787 24,651.5-
4,0 and under 5.0 5,788 : 23,960.8
5.0 an under 1000 L 14,068 01,885.5
1050" and under 150 . 3,900 48,052,
15.0 and under 20.0 ‘ T2 . ]
20.0 and under 25.0 411
200 anid under = 50,01 e L s 2...8'
50.0 and under 100.0 .. .. . G0
100.0 and under 2000 i

il

1 pho
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wayan series was first found and classified in the municipality
of Tagkawayan, Quezon. ]

A soil series has one or more soil types, defined according
to the texture of the upper part of the soil or the surface soil.
The class name such as sand, loamy sand, sandy loam, silty clay
loam, clay loam or clay is added to the series name to give the
complete name of the soil. For example, Tagkawayan sandy
loam, is a soil type within the Tagkawayan series. The soil
type, therefore, has the same general characteristics as the soil
series except for the texture of the surface soil. The soil type
is the principal mapping unit. Because of its certain specific.
characteristics it ig usually the unit to which agronomic data
are definitely related.

A phase of a soil type is a variation within the type, diﬁeriﬁ“g,
from the soil type only in some minor features, generally exter-
nal, that may be of special practical significance. Differences
in relief, stoniness and extent or degree of erosion are shown as
phases. A minor difference in relief may cause a change in the
agricultural operation or change in the kind of machinery to be
used. The phase of a type with a slight degree of accelerated

area are indicated on the soil map, such
idges, telephone and telegraph lines; }:{ar-
rivers and lakes; prominent mountains,

H011.S OF QUEZON PROVINCE

are developed from various kinds of pa-
‘#oils of the plaing are of alluvial origin,
upland areas, hills and mountains are of
ne, shale and sandstone and old alluviam.
¢ soils of the province are grouped into
ely; (1) soils of the plains and val_leys,
nd, hills and mountains and (3) miscel-
- There are 14 soil types under the first
under the 2nd category and four land
ategory. The different soil types and/or
- below.

Plains and valleys : ot st I S

o willy clay loam 921

erosion may differ in fertilizer requirement and cultural manage- 915
ment from the real soil type. A phase of a type due mainly 135152.
to degree of erosion, degree of slope and amount of gravel and : 579
- T o G y loamy sand 2

stone in the surface soil is usually segregated on the map if : b B 099
the area can be delineated. W 907

A soil complex is a soil association composed of such intimate v loam 923
mixture of series, types, or phase that cannot be indicated se- randy clay loam 924
parately on a small-scale map. This is mapped as a unit and — silt loam 913
is called a soil complex. If, in an area, there are several series wandy clay loam 1%
such as Alimodian, Annam and Alaminos that are mixed to- ol sandy loam 100
gether, the complex must bear the names of the two dominant [y loam 299

series, as the case may be. If there is only one dominant consti-
tuent, the complex bears the name of that series such as Ali- [

166
modian or Alaminos complex.

dy loam 798
Surface and subsoil samples for chemical and physical ana- | Qii
lyses are collected from each soil type or phase, the number

being determined by the importance and extent of _such soil
types or phases. Profile samples are also obtained ;ﬁgx.‘fgrtlj_e';g‘ :
morphological studies of important soil types. Ll

The soil survey party, composed of two or t
maps the area and deli
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12. Faraon clay 132
13. Guadalupe clay loam 30
14. Guadalupe loam 616
15. Guimbalaon sandy clay 916
16. Ibaan lcam 59
17. Thaan silty clay loam 909
18. Lipa leam 62
19. Luisiana sandy clay loam 911
20. Macolod clay loam 143
21. Rizal clay : 963
22. Sariaya sandy loam 925
23. Sevilla clay loam 1114
24, Siain silt loam 926
25. Tagkawayan sandy loam 927
3. Miscellaneous land types: ¢
1. Beach sand 118
2. Hydrosol 1
3. Mountain soils, undifferentiated 45
4. Riverwash ks

SOILS OF THE PLAINS AND VALLEYS

The soils of the plains are formed from the accumulation of
water-laid soil materials washed down from the surrounding

elevated areas. These soils have varying colors ranging from
brown, reddish brown to black with textures of silt loam, loamy-

sand, sandy loam, clay loam to clay, sandy clay loam and sandy

clay. The soils of the plains and valleys constitute the most:
productive soils of the province. They occupy an aggregate
area of about 60,208 hectares or 0.54 per cent of the total land:

area of the province.

BALER SERIES

Baler series is a mew soil series identified in Aurora Sub--
province. It occupies the major portion of the level areas of

the sub-province, comprising the municipalities of Baler, San
Luis, Maria Aurora, Dipaculao and Casiguran.

The soils of this series are of recent alluvial deposits washed
down by water from the adjoining uplands. The relief is nearly
level. The drainage condition is fair to good. Organic matter
content is moderate. Baler series differs slightly from Quingua
series in the color of the surface soil. The former has s
pale brown surface soil while the latter has b 1
brown surface soil. Baler series eV

ran [} L 1]
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Area and percentage extent of the. different soils in

Quezon Provinee.

Soil Mapping Unit (hét:;‘;?es) Per cent
10,990.5 0.92
1,791.9 0.15
3,583.9 .30
955.7 0.08
2,747.6 0.23
6,450.9 .54
1,433.6 0.12
2,150.8 0.18
2,867.1 0.24
7,167.7 Q.60
2,269.8 0.19
2,150.8 .18
12,662.9 1.06
2,986.5 0.25
38,108.2 3.19
51,726.8 4.33
______ 67,495 .8 5.65
________________________________________ 11,946.2 1.00
____________________________ 85,534.4 7.16
14,215.9 1.19
32,493.5 2.72
2,150.8 0.18
37,%69.3 317
______________________________ 37,033.1 8.10
_____________________________________ 1,433.6 0.12
________ 204,159.7 17.09
9,915.3 0.83
7.167.7 0.60
9,676.4 0.81
____________________ 13,260.2 1,11
_______________________________________ 6,450.9 (.54
7,765.0 .65
40,019.6 3.856
24.181.2 2.02
4,300.6 0.36
5,256.83 0.44
3,344.9 .28
9.317.9 0.78
6,211.9 0.52
3.464.4 0.29
26,162.1 2.19
.5

TOTAL

1,194,615.0

100. 00

ay loam are as follows:

Charancteristics

1) wheﬁ dry and dark
oint, silty clay loam; me

%ﬂ.ﬁ& with the use of the planimeter. It included hodies of water.
oil, Only Baler silty clay loam is mapped under

profile characteristics of Baler series, represented
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48 SOIL SURVEY OF QUEZON PROVINCE §15) .—This soil type has an area of about 1,791.9

‘ 0,16 per cent of the total area of the province. It
and hard when dry; boundary to lower layer is clear d in the municipality of Alabat.
and wavy. : i

e prown are lowland rice, coconut, vegetables and

crops grown in small scale are corn, cassava, ca-
gumes like peanut. The corn yield is about 10
hectare. The rice varieties grown are Pinursigue,
and others.

B2  70—100 Dark brown (7.5YR 4/4) silt loam, with reddish brown
streaks; boundary to lower horizon is clear and wavy.
C 100—150 Strong brown (7.5YR 5/8) when moist, silty clay loam;
friable when moist, slightly sticky and plastic when
wet and slightly hard when dry. Beneath lies a band

of water-worn gravels and stones, 50 centimeters thick,
underlain by a compact heavy clay.

Baler silty clay loam (921).—This soil type has an aggregate
area of about 10,990 hectares or 0.92 per cent of the total area
of the province.

The major portion of this soil is grown to rice. Some pat-
ches, however, are devoted to coconut, root crops, citrus, banana 4
and vegetables.

A number of rice varieties such as Intan, Peta and BPI-76
are grown on this soil type. The yield of these varieties ranges
from 30 to 40 cavans per hectare without the use of fertilizers.

About three-fourths of the ricefields depend on rainfall for
the supply of water. Due to the absence of irrigation fac111t1es,
the fields are usually fallowed after harvest until the next rainy
season. However, some farmer plant corn and root crops in
small scale after the palay is harvested.

] K BIGAA SERIES

series is firgt established in Bulacan Province. It
rom recent alluvium washed down from the elevated
- relief is nearly level. The external and internal
¢ poor.

i5 the only soil type mapped under this series.
profile characteristics of this soil type are as follows:

Characteristics

o Dark yellowish brown (10YR 4/4 te 10YR 3/4) when
moist, loam; with red streaks; coarse granular struc-
ture, sticky and plastic when wet, manganese con-
eretions present.

120 Dark gray (10YR 4/1) when moist, heavy clay; stlcky
and plastic when wet; black manganese concretions are
COmMIMon,

PaY RERIDS ,688.9 hectares or 0.30 per cent of the total land area

wince, It is mapped in the municipalities of Lopez,
auban and Agdangan.

i grown are lowland rice, coconut and vegetables.
aties grown are similar to those planted in Quingua
anuel soils. The yield of rice ranges from 40 to 50
hectare per year. No fertilizer is used on this soil.

This goil series is first established in Bay, Laguna. It is
formed from recent alluvial deposits coming from the adjacent.
uplands. The relief is nearly level. External and internal
drainage are poor. Organic matter content is moderate. Only
one soil type is mapped under this series. :

The typical profile descriptions of the series as represented
by Bay loam are as follows:

BUGKO SERIES
Depth

Horizon (em.) Characteristies
Ap 0—25  Yellowish brown (10YR 5/6) when dry and olive brown
(25YR 4/4) when moist, loam; slightly stick_y and

plastic when wet, hard when dry; boundar to sub-

soil is smooth and gradual. X

B2g 25—60 Dark olive gray (5YR 3/2) to oli
boundary to lower horvizon is sn

geries occupies the narrow strip of land situated
| ﬂf Aurora Sub-provinee. This soil is an allu-
djacent sea and nearby rwers.

the
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th 1
Horizon ?fg_) Characteristics [

CATANAUAN SERIES

i
Ap 0—40  Dark grayish brown (10YR 4/2) moist, fine sand to

sand; loose and structureless; boundary to lower layer
is smooth and diffuse.

ries is identified and established in Catanauan,
occurs on a valley. It is of recent alluvial depo-
lief is nearly level. Drainage conditions are poor.

iy loam is the only soil type mapped under this
- The typical profile characteristics of the series as
by Catanauan clay loam are as follows:

B

40—120 Grayish brown (10YR 5/2) moist, sand; loose, friable

and structureless; boundary to lower layer is smooth
and diffuse.

C 120—150 Light yellowish brown (10YR 6/4), sand to coarse sand.

Bugko sand (1082).—This soil type is mapped along the:

coasts of Dipaculao and Baler. It occupies the smallest area

‘ in the province. It covers an area of 955.7 hectares or 0.08
: per cent of the total land area of Quezon Province.

Characteristics

Dark brown (10YR 8/3) when dry and very dark gray
(10YR 3/1) when wet, clay loam; with reddish brown
streaks; fine granular structure; sticky and plastic
when wet and very hard when dry; houndary to next
layer is gradual and wavy.

The crops grown are coconut, banana, citrus and fruit t

rees..
The yield of the crops is moderately good. 4

Dark gray (10YR 4/1) clay loam; with yellowi_sh brown
streaks; very sticky and plastic when wet and very
hard when dry; boundary to the next layer is gradual
and wavy.

BUGUEY SERIES

This soil series is first established in Cagayan Province. The
soils of this series are formed from recent coastal deposits of
sandy materials from rivers and oceans. The distinguishing
characteristic of this series is the presence of marine shells
in the substratum. The relief is nearly level to slightly un--
dulating. The external drainage is good and the internal drain--
age is excessive. Organic matter content is moderate. Only
Buguey loamy sand is mapped under this series. The typical
profile characteristics of this soil lype are given below : :

Yellowish brown (10YR 5/6) moist, clay loam to clay;
with numerous yellowigh brown streaks; fine granular
structure; slightly friable; boundary to lower layer
is gradual and wavy.

Yellowish brown (10YR 5/7) clay loam to cllay; plenty
of dark brown streaks; sticky and plastic.

ted in the municipalities of Catanauan, Aurora, Mu-

~ Depth l};,uag, Macalelon, Pitogo, Gen. Luna and Lopez. The

Horizon

Characteristi i
L T ' aren covered is about 6,450.9 hectares or 0.54 per

Ap 0—20 Grayish brown (10YR 5/2) moist, loamy sand; loose, ; the province.

I friable and structureless; houndary to the next layer @ fotal area of the p

: . Is clear and smooth. : - ype is used mostly for paddy rice. In Catanauan,
B 20—120 Brown (10YR 4/3) moist, sand; structureless, with few plant local varieties called Binwhangin during the

i marine shells in some places. qeason and Inapostol and Senador in the regular plant-

d ¢ 120—150 Characteristic is similar to that of the above horizon.

~ The yield of the rice ranges from 40 to 50 cavans
. Other rice varieties planted are ?eta’ Intap :.md
rally, the yields of these varieties are similar

‘ hove.

Marine shells are common,

Buguey loamy sand (572) —This soil type has an a
area of 2,747.6 hectares or 0.23 per cent of the total
of Quezon Province. It is mapped along the coag

ggrogate
and arca

this soil type are co

iy

The crops grown on

8 ,,m 11 18,
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LAYLAY SERIES

i 18 first established in Marindugue Province.
recent coastal deposits. In Quezon Province,
tind in Aurora Sub-province on a nearly level
ﬂulating relief. Drainage condition is good to

loam is the only soil type mapped under this
ﬁpical profile characteristics are given below.

Characteristics

Pale brown (10YR 6/3) when moist, silt loam; slightly
compact; fair root penetration. Boundary to next
layer is smooth and abrupt.

Dark brown (7.5YR 8/2) when moist, sandy loam; with
oceasional water-worn gravels; structureless; bound-
ary to lower subsoil is smooth and abrupt.

00 Grayish brown (10YR 5/2) sandy loam to sand with
i abundant water-worn stones of varying sizes and
B shapes. Internal drainage iz good to slightly exces-
give.

160 Yellowish brown (10YR 5/4) to grayish brown sand;
structureless; with abundant water-worn stones and
N gravels.

WL loam: (907).—This soil type is found in Bo, Mi.
ulio, Aurora Sub-province. It has an area of about
res or 0.12 per cent of total area of Quezon Prov-

't grown are coconut, root crops and citrus. The
onut is 8,000 nuts per hectare.

PIRIS SERIES

o I established in Buenavista, Quezon. It is also
: '@ieipaliﬁea of Guinayangan and Dilasag, Piris
al]uvial deposits washed down




o4

Horizon

Depth
(cm.)

Ap 0—356
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Characteristics

Very pale brown (10YR 7/3) when dry, light gray (10YR
6/1) when moist, clay loam, platy structure; slightly
compact; with few particles of limestone materialy:
boundary to next layer is elear and smooth.

Dark gray (10YR 4/1) elay loam when moist; with somf
reddish brown streaks and mottles; platy structure,
slightly compaet; with some particles of limestone
materials; boundary to next layer is cleay and
smooth. 1

Light brownish gray (10YR 6/2) when moist, clay loam
to clay, slightly compact; with numerous particles
of limestone materials, 3

Piris clay loam (923) .—This soil type is found in the norﬂ{:h—s
eastern and southeastern coasts of the provinee, occupying the j'
plains in the municipalities of Guinayangan, Buenavista and
Dilasag. The portion found in Dilasag constitutes the biggest
single area covered by this soil type. The aggregate area,
however, is about 2,150.3 hectares or about 0.18 per cent of
the total area of the province. ; i

This soil type is not yet extensively developed agriculturally.
At present, only a portion of the soil is utilized for the STOW-
ing of paddy rice and coconut, while the rest are still unde-
veloped open land. The local varieties of rice grown on this
soil type are Binuhangin, Pinursigue and Senador. The yields
of these varieties are quite low, ranging from 25 to 30 cavans,
per hectare. '

The organic matter content of this soil type is quite low.
The addition of sufficient organic matter and application of
fertilizers are, therefore, in order.

POLILLO SERIES

This soil series is newly established in Polillo Island. It
occupies the coastal plains in Polillo and Burdeos towns.

This soil series is derived from recent alluvial
brought down.from the uplands. The relief is nearly
level. Drainage conditions are good. Organic ma

is fairly good.

Only Polillo sandy clay loam is mappe
The typical profile despr.iptio of

0¥

ih brown (10YR 6/4) when dry and brown

L i/8) when moist, sandy clay loam ;5 with red-

dbreaks; gritty, slightly sticky and plastic

t and slightly hard when dry; boundary to
layer i8 clear and smooth.

hrown (10YR 5/4) when moist, silicious sandy

Cmixed with particles of white sandy materials;

6 and structureless; boundary to lower layer is
Find wavy.

lo brown (10YR 7/4) when moist, coarse sand
ted with bigger particles of silicious materials.

y loam (924) —This soil type covers an area

Lared or about 0.24 per cent of the total area
It is devoted to the growing of paddy rice.

rown are Peta, Intan, Raminad, Pinursigue

rice yield ranges from 25 to 30 cavans per
llizer is being applied.  Other crops, like
§ and banana are also grown on this soil.

QUINGUA SERIES

uingua series are secondary soils derived from

. washed down from the adjoining uplands.
noarly level to slightly undulating. Drainage
fair to good.

il coconut are the most important crops grown
'igs,  Other crops grown in small scale are
¢, legumes and vegetables.

: ¢8 are mapped under this series. The typical

rigtics of the series as represented by Quingua

given below.

Characteristics

; HBrown (10YR 5/8) to pale brown (10YR 6/3) silt loam;

with reddish brown streaks; structureless; friable
and looge. {
Lrown YR wilty clay loam; loose, friable to
,' "

0° IR 4/4) gilt loam to silty clay
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. iﬂﬁ_, coconut, banana, legumes,
vield of the palay ranges from
“oconul yields 20 nuts per tree
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gregate area of about 7,167.7 hectares
total area of the province.

At present, this soil is devoted to the growing of paddy rice
The rice varieties grown are Intan, Peta, FB-176, Pinursig ‘
and Raminad. The yield ranges from 40 to 50 cavans per
hectare. No fertilizer is used. Other crops grown on this soil
type are coconut, banana and root crops. "

Quingua sandy clay loam (910) .—This soil type is mapped
in the municipalities of Pagbilao and Padre Burgos. It covers
an area of about 2,269.8 hectares or 0.19 per cent of the total
area of the province. It has similar profile characteristics

those of the Quingua silt loam, except in the texture of th
topsoil which is sandy clay loam. #

The crops grown on this soil are lowland rice, coconut, bai
nana, vegetables and root crops. The rice varieties grown
are Intan, Pinursigue, Peta, and others. The yield of the pa-
lay without the use of fertilizers ranges from 40 to 50 cavans
per hectare. Coconut yields 3,000 nuts per hectare per year,

or 0.60 per cent of thi

N SERIES

- antablished in the province of Pan-
[ alluvial deposit washed down from
. It is identified in Aurora Sub-
o nearly level to undulating relief,
d while internal drainage is good to
ter content is fair to moderately good.
#0il types, Umingan loam and Umingan
ped in  Quezon. The typical profile
an loam are as follows:

2l

Characteristics

lOYR 4/3) to dark yellowish brown (10YR 4/4)
, fine granular structure and friable.

i brown (5YR 4/4) friable sandy loam to fine
~ Lower layer is water-worn gravels of 10 to 15
tors thick.

SAN MANUEL SERIES

This soil series is a recent alluvial deposit established first
in Tarlac Province. The same series is identified and mapped
in the municipalities of Sariaya, Sampaloc and Perez, Quezon.
The relief is level to nearly level. Drainage conditions are
good. This series is one of the best soils of the Philippines.

Only one soil type, San Manuel sandy loam, is mapped in

Quezon. The typical profile characteristics of the soil type are
given below. '

(10YR 5/8) sand mixed with gravels and stones.

822) —This soil type covers an area of
reg or 1.06 per cent of the total area
It is mapped in San Luis, Dipaculao and
ub-province.

1 are lowland rice, coconut, citrus, banana,
b, The yield of rice ranges from 30 to 40
The rice varieties grown are Intan, Peta

Horizon Depth Characteristics
{cm.}

Ap 0—35  Grayish brown (10YR 5/2) when moist and dark yellow- :

ish brown (10YR 4/4) when dry, sandy loam; mo-

; derate medium granular structure; loose and friable,

B2 356—110 Light brownish gray (10YR 6/2) silt loam ; with bhrown-

ish yellow streaks; weak fine granular structure; looge

and friable.

C 110—150 Yellowish brown (10YR 5/8) fine sandy Io@ g
sand. ;

loam (100) —This soil type is mapped in

of Maria Aurora, San Luis and Baler, Aurora
overg an area of about 2,986.5 hectares or
e tofal area of the province of Quezon. It
characteristics as those of Umingan loam,
1 | oil which is sandy loam.

011 coflee

San Manuel sandy loam (96) —This s¢
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Q0ILS OF THE UPLANDS, HILLS AND MOUNTAINS

The soils of the uplands, hills and mountains comprise twenty-

five soil types. They are Alaminos clay, Alimodian sandy

loam, Annam clay loam, Annam silt loam, Boae clay, Bolinao
clay loam, Castilla clay, Cervantes sandy loam, Faraon clay,

Guadalupe clay loam, Guadalupe loam, Guimbalaon sandy clay,
Thaan loam, Macolod clay loam, Rizal clay, Sariaya sandy loam,

Yevilla clay loam, Siain silt loam and Tagkawayan sandy loam.

This group has a total area of about 730,984.7 hectares or
61.19 per cent of the total area of Quezon Province.

These soils are developed in place from the weathering of

various rocks. Ibaan, Guadalupe and Lipa soils are derived
from the weathering of volcanic tuff; Faraon and Bolinao soils

and sandstone, DBoac soil from conglomerates; Antipolo,
Alaminos, Macolod, Luisiana, Guimbalaon, Sevilla, Annam and
Qariaya soils from bagalt, andesite and other volcanic rocks;

Castilla soil from calcareous tuff, clays, basalts and agglome-

rates: Siain soil from stratified shale and limestone; and
Tagkawayan soil from quartz and silica.

These soils occur either on a plateau, hills or mountains.
Some portions of these soils are planted to coconut, corn, rice,
root crops, banana or fruit trees; other areas are under grasses.
The steep hills and mountains are still under primary and
secondary forests with scattered patches of clearings that are
planted to either coconut, rice, corn, root crops and/or fruit

trees.
ALAMINOS SERIES

Alaminos series is a primary soil developed from the
weathered voleanic rocks. It is a deep, red soil similar to
Luisiana soil, but differs from the latter in the presence of
boulders on the surface. This soil series is first identified in
Pangasinan Province. It usually occurs on rolling to hilly relief.
External drainage is excessive while internal drainage is good.
Only one soil type, Alaminos clay, is mapped under this series
in Quezon. The descriptions of the typical profile of Alaminos

clay are given below. A

from coralline limestone; Bantay and Bauang soils from shale,
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‘grm: (2.6YR 4/4) to dark red (25YR 5/6)
i loose and friable with some iron coneretions,
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YR 4/6) clay loam to clay with weathered
rocks; iron concretions are also present,

_ ~This soil has an aggregate area of
B or_ 3.19 per cent of the total area of
i@tmd in the municipality of Mauban, from
nding up to the northern portion in the
'Biver; in Cabalete Island; and also in the
tkawayan.

. ﬂ?gas are still under primary and secondary
b I8 the principal crop grown in the cultivated
DS grown are upland rice, corn, banana and
; 4 and camote. The yield of the coconut
0 ' nuts per hectare per year. The upland rice
‘..B to 15 cavans per hectare and the corn
to 15 cavans of shelled corn.

ALIMODIAN SERIES

ories is a residual soil developed from the

and sanFlstones. It occurs on moderately slop-

mountainous relief. It has good to excessive
age and fair internal drainage.

9

il gﬂt;ype under this series, Alimodian sandy loam
86 e province. The profile descriptio .
' ven below. ptions of this

Characteristfcs

ﬂé‘k brown (10YR 4/3) when moist and brown (10YR
b6/8) when dry, sandy loam; brittle when dry; rounded
gravels and pebbles are present; many pore spaces.

lowish hrown (10YR 5/4) cla i

fix & y loam; weak, med

| d __nmar structure; slightly friable when moist 1:1%
‘- fle when dry,

wif.-h highly weathered shale

Depth Characteristics

(cm.)

Ap (0=380 L
SR T S

Horizon

Lructure; glightly compact.
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51,726.8‘”.hectares or 4.33 per cent of the total land area of
the province. The uncultivated areas are covered by primary
and secondary forests.

This soil type is mostly grown to coconut and fruit trees.
Other crops grown are upland rice, corn, cassava, camote, and
vegetables. The yield of the coconut ranges from 3,000 to 3,500
nuts per hectare per year. The vield of the corn is 8 to 12
cavans of shelled corn per hectare and that of upland rice is
10 to 15 cavans per hectare,

ANNAM  SERIES

| This soil series is developed from the weathered basalt, ande-

i site and tuffaceous rocks. It occurs on hilly and mountainuous
areas with good to excessive external drainage and fair in-
ternal drainage. Soils of this series are acidic and also show
low phosphorus content.

In Quezon Province, this soil series occupies the hilly and
mountainous area of Aurora Sub-province. It has an area of
about 79,442.0 hectares or 6.65 per cent of the total land area
of Quezon Province. Two soil types are mapped under this
series, Annam clay loam and Annam silt loam. The typical
profile characteristics of Annam clay loam, representing the
series are given below.

Horizon Depth
(em.)

Ap 0—-20 Dark brown (10YR 3/3) when moist and bhrown (10YR
4/8) when dry, clay loam; with granular structure.

B2 20—75 Dark brown (10YR 4/3) clay loam; loose and friable;
gravels are common.

Characteristics

G 75—150 Dark brown (7.5YR 3/2) g‘ravelly clay loam; stones and
boulders are embedded,

Annam clay loam (98).—This soil type is mapped in the
municipalities of Gen. Nakar, Maria Aurora, Baler, San Luis
and Dingalan. It covers an aggregate area of about 495.8
hectares or 5.65 per cent of the total land area of the |
This soil type is mostly under primary forest, ¢
lying hills which are planted to coconut and
and root crops. In some places the "

()" ;,ﬁ B Aalel

A U Ry WW*N&.'“'."-“?‘"'"1'"'!"1“"""""'"1‘

R —— 1 B
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Annam silt loam (914) —This soil type is mapped in the
municipality of the Dipaculao. It has an approximate area
o0f 11,946.2 hectares or about 1.00 per cent of the total area
of the province. It has similar characteristics as those of
Annam clay loam, except for the texture of the topsoil.

The uncultivated areas are under primary forest, while the
cultivated areas are devoted to the growing of rice, coconut,
torn, root crops, banana and some fruit trees. The yield of
the coconut is rather low, about 1,800 nuts per year only,

ANTIPOLO SERIES

- Antipolo series is developed from the weathered basalts and
sther igneous rocks. It occurs on strongly rolling to hilly
and mountainous relief. This soil series differs from the
Alaminos series in soil color. But they are similar in the
irofile.  Antipolo series has spherical iron concretions while
\laminos series has iron concretions also. The external drain-
ige is good to excessive and the internal drainage is good,

- Antipolo sandy clay is the only soil type under this soil
‘wries mapped in the province. The descriptions of the typical

profile of this soil series are given below. :

Horizon Depth Characteristics
{em.)
Ap 0—30 Dark yellowish brown (10YR 3/4) when moist and
yellowish brown (10YR 5/4) when dry, sandy clay;
coarse granular structure; friable; iron concretions

present.

B2 30—85 Dusky red (2.5YR 3/3) clay; medium to fine granular
structure; friable with spherical iron concretions. Low-
er layer is weathered tuffaceous material with fine iron
concretions.

¢ 85—150 Yellow (10YR 7/6) to wyellewish brown (25YR 5/8)
clay; coarse granular structure; many iron concreticns.

 Auntipolo sandy clay (912).—This soil type occupies the up-
nd portion of the municipalities of Sampaloe, Lucban, In-
ta, Puerto Real, General Nakar, Casiguran and Dilasag.
overs an aggregate area of about 85,534.4 hectares
716 per cent of the total area of the province. The
d mountainous areas are under primary and secondary
welying hills ave cultivated in patches to rice,

oot crc 0 camote and cassava.

CTODA | 111
SIS 1. s

TR R (T
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Coconut is the principal crop. Boulders are exposed on the
surface which deter the cultivation of this soil.

The kaingin system of farming is practiced by the farmers
in the area. Timber cutting is done indiscriminately also in In-
fanta, General Nakar, Puerto Real, Casiguran and Dilasag.
Hence the soil is exposed to erosion. It is suggested that
selective logging should be practiced and the kaingin system of
farming be stopped by all means.

BANTAY SERIES

This soil serieg is first identified and established in Bantay,
Tlocos Sur. It is a primary soil derived from weathered shale.
It occurs on strongly rolling to hilly and. mountainous relief.
The external drainage is good to excessive while the internal
drainage is poor. The distinctive characteristics of Bantay
series, which make it different from Luisiana soils, are its
pale brown to light gray surface soil and the presence of whitish
yellow massive shale and gravels in the substratum. The
vegetation is mostly primary and secondary forests. Bantay
clay loam is the only soil type under this series that was map-
ped in the province. The typical profile characteristics of
Bantay clay loam which represents the series are given helow.

Depth

Hovrizon (em.) Characteristies

Ap 0—25 Light gray (10YR 7/2) when dry and pale brown !

(16YR 6/3) when meist, clay loam; fine granular

structure; slightly sticky and friable; boundary to %

next layer is diffuse.

B2 25—36 Light yellowish brown (10YR 4/4) clay loam; coarse |
granular structure; boundary to next layer ig clear. |

B3 35—65 Loose, strongly weathered shale that breaks easily into
cubes. Some grayish white Ilime precipitates are i

present.

C  65—150 Highly weathered, massive, whitish yellow shale. Gravels

are semetimes nresent

- Bantay clay loam (259).~—This soﬂ type is mappe
municipality of Pagbilao near the Quezon Natio
tural School and extends to the northeastern pa
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The mountainous areas are under primary and secondary
forests, while the hilly portions are utilized for the cultivation
- of crops. The crops grown are coconut, rice, banana, fruit
trees and root crops like cassava and camote.
Coconut is the main crop. The yield ranges from 2,000 to
2,500 nuts per hectare per year.

BAUANG SERIES

This series is a primary soil developed from weathered
stratified shales and sandstones. It occurs on strongly rolling
to hilly relief. The internal drainage is good and the external
drainage is rapid to excessive.

Under this series, Bauang clay loam is the only soil type
identified and mapped in the province.

The typical profile characteristics of Bauang clay loam are
given below.

I on ?jﬁt?

Ap 0—30 Dark grayish brown (10YR 6/2) when dry, and brown
(7.5YR 5/4) or dark brown (7.5YR 4/4) clay
loam; coarse granular structure; loose and friable.

B2 30100 Yellowish brown (10YR 5/4) clay loam. Hexagonal
fragments of weathered shales and sandstones which
when pulverize become powdery are present.

C  100—150 Yellowish brown (10YR 5/4) mostly weathered strati-
fied shales and sandstones in alternate layers.

Characteristics

Bavang clay loam (647).—This soil type is mapped in the
municipalities of Agdangan, Gumaca, Lopez, Plaridel, Pitogo
and Macalelon. The aggregate area is about 32,493.5 hectares
r 2.72 per cent of the total area of the province.

This soil type is presently devoted to coconut, banana, root
pg, fruit trees and coffee. The coconut yields 3,000 nuts
i hectare per year.

BOAC SERIES
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It occupies the moderately rolling to strongly rolling
and hilly areas. The external drainage is good to excessive
while the internal drainage is fair. Only one soil type is
mapped under this series, Boac clay. The typical profile
characteristics of Boac clay which represents the series are
given below.

stratum.

Horizon ?:;ﬂ;x Characteristics
Ap 0—25 Dark brown (10YR 3/3) when dry, very dark grayish

brown (10YR 3/2) when moist, clay; medium
granular in structure, sticky and plastic when wet
and friable when dzy; pebbles are present occasion-
ally; good root penetration; boundary to lower layer
is wavy and diffuse. ¢

B2 25—70 Dark grayish brown (10YR 4/2) to grayish brown
(10YR 5/2) clay loam; sticky and plastic when wet
and compact when dry; partially weathered con-
glomerates are present; boundary to mext layer is
wavy and diffuse.

¢ 70—110 Dark brown (10YR 3/3) silty clay loam with numerous
gravels; boulders are occasionally present.

Boac clay (917).—This soil type occupies the greater part
of the agricultural area of the municipality of Pitogo and a
portion of Macalelon. Vegetation consists of primary and
secondary forests on the uncultivated portions. Majority of
the cultivated areas are devoted to the growing of permanent
crops like coconut, fruit trees and banana. The fruit trees
are starapple, mango, santol, jackfruit, chico, and the like.
These thrive well on this soil. Other crops grown are corn,
camote and vegetables.

Coconut is the main crop. The yield ranges from 2,000 to
3,000 nuts per hectare per year. While corn yields from 15
to 20 cavans of shelled corn per hectare.

BOLINAO SERIES

Bolinao series is developed from weathered coralline lime-

stone. It is similar to Faraon series in parent material but

differs from it in the color of its surface soil. K
dark gray to black surface soil while Bolinao hag d
to reddish brown surface soil. Most of the soils
In gome in: ; '
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in Pagbilao Grande Island and in the municipality of Sam-
paloc. The relief ig rolling to hilly and the drainage is fair.
Bolinao clay loam is the only soil type mapped under this
series.

The typical profile characteristics of this soil series as repre-
sented by Bolinao clay loam, are as follows.

Characteristics

Brown (10YR 4/4) to reddish brown (2.5YR 4/4)
clay loam; sticky and plastic when wet and friable
whnen dry; limestone gravels and pebbles are present.

In some places, limestone rocks are exposed on the

surface.

Horjzon

Ap 0—25

B2 25—80 Light reddish brown (25YR 6/4) clay; fine granular
in structure; limestone gravels and weathered lime-
stone fragments are present. In some instances, this

layer is absent.

C 80—150 Upper layer is reddish brown (2.5YR 4/4) weathered

limestone rock., Lower layer is hard limestone rocks.

aa elay loam faken at Pagbilao, Guezon,
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Fig. 25—Typical profile of Bolinao clay loam,
Macalelon, Unisan, Pitogo, Pagbilao and Alabat Island.
covers an aggregate area of about 37,869.8 hectares or 3.17
per cent of the total area of the province. .
At present, Bolinao clay loam is utilized for the growing of
coconut, corn, root crops, citrus and other fruit trees and

It

wpland rice. The yield of the rice ranges from 8 to 15 cavans
per hectare.  While coconut yields 1,400 to 2,000 nut
hectare per year which is lower than those grown in
soils of the province.

CASTILLA SERIES
Castilla series is a residual soil formed an
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Boulders are sometimes present on the surface. The
rnal drainage is good to excessive while internal drainage
0oL,

o uncultivated arveas are usually under primary and
dary forests with patches of cogonal areas. The cul-
ol areas are planted to upland rice, coconut, corn, root
ipe and fruit trees.

nider this series, two soil types are identified in Quezon—
itilla clay and Castilla clay loam. However, Castilla clay
1l 18 not mappable because it occupies small areas in patches.
# [wo soil types are found in the Islands of Polillo, Patna-
an and Jomalig. The natural vegetation of the soil type
mposed of shrubs, forest trees and patches of cogon grass.
Win system of farming is rampant in the area. Upland
? corn, root crops and coconut are planted on these soils.

he typical profile characteristics of Castilla series as repre-
dl by Castilla clay are given below.

Characteristics

- Al 0—40 Brown (25YR 5/2) to strong brown (T5 YR 5/6)
heavy clay; coarse angular blocky in structure: sticky
and plastic when wet and slightly brittle when dry;
organic matter content is medlum, bounda1y to next

'5 layer is diffuse and wavy.

'§E 40—100 Brown (75YR 5/4) clay; mottled black: coarse

: granular to fine colummar structure; very sticky
and plastic when wet, brittle when dry: bounlders
are sometimes present; boundary to lower layer is
diffuge and wavy.

lﬂO-—H’O Yellowish brown (16YR 5/4) to brown (10YR 5/3)

clay with splotches of yellowish brown, red and white

colors, underlain by strongly weathered parent material.

illw elay (421).—This soil type is found in the islands
o, Jomalig and Patnanongan. It covers an area of
L085.1 hectares or 8.10 per cent of the total area of
10 Th maaor portion of this soil type is under
;forasts with some cogonal areas,
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CERVANTES SERIES

Cervantes series is developed from the weathering of a wide s
variety of igneous rocks. It occurs on strongly rolling to hilly
and mountainous relief. The external drainage iz good to
excessive, while internal drainage is fair to good. The dis-
tinguishing characteristics of this soil series which make it
different from Annam and Antipolo soils, is the light gray
and grayish brown gandy material found in the substratum
which appears powdery when dry. : ‘

Generally, the vegetation is primary forest. Patches of
cleared areas ocn the low-lying hills are grown to upland rice,
corn, coconut, and banana. Only one goil type, Cervantes sandy
loam, is mapned under this soil series. The profile descriptions
are given below. "

Horizon ?S&Hf Characteristics

Al 0-—15 Reddish brown (2.5YR 4/4) when moist and very pale
brown (10YR 7/4) when dry, sandy loam; very friable
and coarse fragmental in structure.

B2 15—120 Red (25YR 4/8) clay loam, columnar in structure;
friable; with few gravels.

C 120—150 Light gray (10YR 7/1) and grayish brown (L0YR e
£/2) loose sandy materials; powdery when dry. b

Cervanles sandy leam (908) —This seil type is found in

Aurora Sub-province, in the vicinity of Calabgan River in Ca-
siguran extending to the northern portion of the municipality
of Dipaculao. It covers a total area of about 1,433.6 hectares
or 0.12 per cent of the total area of the province.

The greater portion of this seil type i3 still untouched. Only
small patches of clearings are found. Majority of the cleared
areas are planted to permanent crops like coconut, banana,
and fruit trees. Some small areas are planted to upland rice
and corn.

Fig. 2 —Landscape of Faraon clay taken at Mulanay,

Quezon,

FARAON SERIES

Faraon series, like Bolinao series is developed from coralline
limestone. The relief is strongly rolling to hilly and mountain-
ous. The external drainage is good fto excessive a :
ternal drainage is poor to fair. The digtinguiy
istics of this soil series is ity black 8

trongly frmbla and poro
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Only Faraon clay is mapped under this soil series. The
profile descriptions are as follows:

Horizon Depth
{em. )

Ap 0-—-35 Dark gray (10YR 3/1) to almost black (10YR 2/1)
clay; medium granulay in structure; friable and soft
when moist, and brittle when dry; fair in organic matter
content; with fine fragments of limestone; limestone
rocks are exposed on the surface in some places;
boundary to lower layer is abrupt and irregular.

Characteristics

B2 35—70 Very dark gray (10YR 38/1) clay; slightly compact,
coarse to medium granular structure; sticky and plas-
tic when wet and very hard when dry; part}ally
weathered limestone fragments are present; houndary
to lower horizon is smooth and clear.

(0] 70—150 Dark gray (10YR 4/1) clay with highly weathered lime-
stone rock fragments; weak coarse granular in struc-
ture, underlain by porous, soft and friable light gray
limestone rock.

Faraon clay (132) —This soil type is the most extensive up-
land soil of the province. It covers an area of about 204,159.7
hectares or about 17.09 per cent of the total area of the
province. It is mostly found in the Bondoc Peninsula. It is
also found in some portions of the municipalities of Calauag,

Tagkawayan, Lopez, Gumaca, Gen. Luna, Macalelon and in the

islands of Pagbilao Grande and Pagbilao Chica.

The greater portion of this soil type is presently utilized for
the grazing of animals. Some patches of forested areas, how-
ever, are found in the interior portions of the grazing land.
The low-lying hills are planted to coconut and seasonal crops,

like rice, corn, and root crops. TIruit trees, such as avocado, san-

tol, guava, starapple and jackfruit are also grown. The yield
of the crops grown on this soil type iy moderately higher than
those grown on Bolinao soils. Upland rice yields from 8 to
15 cavans per hectare; whereas coconut yield ranges from
1,500 to 3,000 nuts per hectare per year. '

GUADALUPE SERIES

first esta_b

iy

The Guadalupe series is
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from the Lipa series in the texture and color of its subsoil.
Both are developed from volcanic tuff.

The relief of this series ranges from flat to undulating and
moderately rolling. External drainage is good to rapid while
?nternal drainage is very poor. In Quezon Province, this series
15 found in the municipalities of San Antonio, Candelaria and
Lucena City. It covers an area of about 17,082.4 hectares or
1.43 per cent of the total area of Quezon Province,

jg, 28— Landscape of Guadalupe loam at Buenavista, Candelaria, Quezon,
y Note the poor growth of the coconuts.
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B2 80—60 Light brownish gray (10YR 6/2) clay; fine granular

in structure; sticky and plastic; spherical tuffaceous
concretions are present,

C 60—120 Light grayish brown (10YR 6/2) clay mixed with
weathered voleanie tuffaceous materials; with many
tuffaceous coneretions.

Guadalupe clay loam (30).—This soil type is mapped in Can-
delaria and Lucena City. It covers an area of about 9,915.3
hectares or 0.83 per cent of the total area of the province. It
has almost flat relief. This soil is used mainly for the cultiva-
tion of paddy rice. The ricefields are mostly rainfed and
only a small pertion ig irrizated. In areas where water ig
scarce, upland rice is grown. The rice varieties grown are
Pinursigue, Binuhangin, Senador, Intan, Peta and FB-76. The
yields of these varieties range from 25 to 40 cavans of palay
per hectare. Other crops grown are coconut, corn, root crops
and fruit trees like mango, starapple, santol and avocado. The
vield of coconut is very low, only 800 to 1,500 nuts per hectare
per year. The ccconut trees in some places are stunted which
may be attributed to the poor internal drainage and shallow-
ness of the soil.

Guadalupe lowm (616).—This soil type is mapped in the mu-
nicipalities of Tiaong, San Antonio, Sariaya and Candelaria.
It covers an area of about 7,167.7 hectares or 0.60 per cent of
the total area of Quezon Province., The relief is moderately
sloping.

The profile characteristics of this soil type is similar to
those of Guadalupe clay loam except for the texture of the
topsoil which is loam. It is being cultivated to rice (lowland
and upland), corn and some root crops. Vegetables are also
grown in small scale. The yield of palay is quite low. In low-
land culture, the yicld ranges from 25 to 80 cavans per hec-
tare without the use of fertilizers; while in the upland culture,
it ranges from 15 to 16 cavans per hectare.

GUIMBALAON SERIES

The soils of this series are primary soils developed
basalts and andesites. The relief is moderately rolli
The external drainage is good to excessive while inte

A6y
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The typical profile characteristics are as follows :
Horizon Depth Characteristics
(em.)
Al 0—25 Reddish brown (5YR 4/4) when moist and reddish

vellow (5YR 6/8) when dry, sandy clay; slightly
sticky and plastic when wet and friable when dry;
boulders are occasionally present on the surface.

B2 2570 Yellowish red (5YR 5/6) clay loam; medium granular

structure, sticky and plastic when wet and friable
when dry; boundary to next layer is smooth and clear.

C T0—150 Yellowish red (5YR 4/8) clay mixed with 8 to 5 mm.
fragments of rock; soft and brittle; and hard; boulders
are sometimes present,

Guimbalaon sandy clay (916) —This soil type covers an area
of about 9,676.4 hectares or 0.81 per cent of the total area
of the province. It is mapped in the municipality of Maria
Aurora, Aurora Sub-province.

This soil type is mostly under primary and secondary forests.
Patches of open lands are planted to coconut, banana, upland
rice, root crops and citrus. On undulating portions, paddy
rice is grown under irrigation by gravity system or rainfall,
The yield of the lowland rice ranges from 20 to 35 cavans per
hectare, and the upland rice is from 9 to 12 cavans per hectare.
The varieties of rice grown are Intan, Peta, FB-76 and Inwwalk.

IBAAN SERIES

Ibaan series is developed from weathered volcanic rocks. It
occurs usually on undulating to moderately sloping relief. The
surface soil is friable and easily tilled. The external drainage
18 good to rapid while internal drainage is fair to good.

Under this series, two soil types are mapped in the province,
namely, Ibaan silty clay loam and Ibaan loam. The typiecal
- profile characteristics of the series as represented by Ibaan
- loam are as follows:

Depth

Characteristics
om.)

rigon

AN
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B2  30—90 Very dark grayish brown (10YR 3/2) clay loam {u
clay; blocky to columnar in structure; with many
tuffaceous coneretions; underlain by highly weatherail
tuffaceous materials with numerous coneretions,

02  90—150  Yellowish brown (10YR 5/4) soft, highly weathered

tuff, underlain by partially weathered tuffaceous
rocks.

Ibaan loam (59).—Ibaan loam covers an aggregate area of
about 13,260.2 hectares or 1.11 per cent of the total area of
the provinee. It is mapped in the municipalities of Candelaria
Dolores, Tayabas and Lucena City. The main crop is coconnut.

The average yield ranges from 2,000 to 2,000 nuts per hectare
per year. L

Lowland rice is also grown. The varieties are Peta, Intan,
Binuhangin and Raminad. The yield ranges from 30 to 50
cavans per hectare. Other crops grown are fruit trees like
mango, santol, avocado, coffee and citrus. The uncultivated
areag are under grasses with few shrubs and bamboos.

Ibaan silty clay loam (909).—This soil type is delineated in
the municipalities of Tiaong, Candelaria, Sariaya and Lucena
City. It covers a total area of about 6,450.9 hectares or about
0.54 per cent of the total area of the province. It has similar
characteristics as those of Ibaan loam, except the texture of
the topsoil, which is silty clay loam.

Upland rice and coconut are the main crops. The average
vield of rice ranges from 8 to 12 cavans per hectare while
coconut gives an average production of 1,500 to 2,000 nuts
per hectare. Other crops grown are corn, mango, citrus and

banana. Corn yields from 8 to 12 cavang of shelled corn per
hectare.

3

To increase the yield of the crops and maintain the fertility
or the soil, soil management practices such as contour tillage,
contour planting, crop rotation, green manuring and contour
strip cropping should be employed.

LIPA SERIES

Lipa series is developed from volcanic rocka-u U
Ibasm serles, thzs serles has very deep
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Fig. 29.—Profile of Lipa loam at Dolores, Quezon.

The typical profile characteristics of Lipa loam, representing
the series are given below.

Depth : Characteristics
Horizon (em.)

Ap 0—35 Dark grayish brown (10YR 4/2) when moist, grayish
brown (L0YR 5/2) when dry, loam; fine granular
structure; very friable and loose.

B2 35—65 Very dark brown (10YR 2/2) loam; with tuffaceous

materials and conecretions; fine granular, very friable,
ehl 65—120 IHighly weathered tuff with tuffaceous gravels and con-
cretions.
R 190—150 Pale brown (10YR) 6/3) tuffaceous rocks

Lipa loam (62) —This soil type comprises most of
Eultural arcas of the municipalities of Tiaong, Dolng
n aggregate area of a_botlt 7,78
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In Tiaong, this soil type is the most extensively developed
for agriculture. Areas not devoted to coconut are grown to
lowland rice. The yield of coconut ranges from 2,000 to 3,000
nuts per hectare per year. Lowland rice varieties such as
Peta, Intan and FB-76 give an average yield of 40 to 45
cavans per hectare from unfertilized fields.

Cover cropping with Kudzu or calopogonium is being prac-
ticed in the coconut plantations. The coconut gives higher
yield in areas where soil management practices such as green
manuring and cover cropping are employed. Crop rotation,
fertilization and contour tillage are suggested for the main-
tenance of the fertility of this soil type.

@
LUISIANA SERIES

Luigiana series is first identified and established in Luigiana,
Laguna. It is a primary soil developed from the weathered
products of basalts and andesites. It usually occurs on rolling
to hilly relief. External drainage is rapid to excessive while
internal drainage is fair. Soils of this series are usually deep.
Only one soil type, Luisiana sandy clay loam, is mapped under
this soil series in Quezon.

The descriptions of the typical profile of this series repre-
sented by Luisiana sandy clay loam, are given helow.

nd y
splotches, Abidd

Laisiona sandy clay loam (911)
the municipalities of Luchan, Samy

robioon I()ipmu; Characteristies

Al 0—30 Yellowish red (5YR 4/6) when dry and dark brown to
brown (7.56YR 4/4) when moist, sandy clay loam;
prismatic to columnar in structure; soft and friable;
boundary to lower layer is smooth and diffuse.

B2  80—50 Dark red (10R 3/6) to dusky red (10R 3/4) clay;
with weak red streaks and splotches; columnar in
structure; slightly sticky and slightly plastic and fri-
able; boundary to next layer is smooth and diffuse.

B22  50—70 Dark red (10R 8/8) to dusky red (10R 3/4) clay; with
weak red streaks and yellow and gray splotehes;
columnar in structure; slightly friable ; boundary to
next layer is smooth and diffuse.

B3 70—150 Red (10R 4/8) clay; with yellow &
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area of the province. The portion mapped in Tagkawayan
is an extension of what was mapped as Mountain soils, un-
differentiated (45) in Camarines Norte.

Coconut is the main crop on this soil. Upland and lowland
rice, corn, cassava, camote and banana are planted in patches.
The yield of the coconut in Sampaloc area is fairly low, about
1,000 to 1,500 nuts per hectare per year. In Luchan, the
yield per hectare per year is 2,000 to 3,000 nuts. While the
vield of upland rice is 8 to 12 cavans per hectare.

MACOLOD SERIES

Macolod series is a primary soil derived from weathered
igneous rocks. The distinctive characteristics of this series
are the presence of boulders on the surface and the dark
brown color of the surface soil which make it different from
the Luisiana soils. It occurs usually on hilly to mountainous
relief. External drainage is good to excessive while internal
drainage is fair to good. The vegetation consists of primary
and secondary forests. Only one type, Macolod clay loam,
i3 mapped under this soil series in the province.

The profile descriptions of Macolod series are given helow.
Depth

(em.)

Ap 0—20

Characteristics

Dark yellowish brown (10YR 4/4) when dry and (10YR
3/4) when moist, clay loam with gravels; boundary
to next layer is diffuse and wavy; andesite rocks are
exposed on the surface in some places.

Horizon

B2  20—60 Brown (10YR 4/3) clay; medium granular structure ;
slightly compact; stones of varying sizes are some-
times present; boundary to next layer is diffuse and

wavy.

Dark yellowish hrown (10YR 4/4) clay mixed with wea-
thered andesite rocks.

C 60—150

Macolod clay loam (148).—This soil type is mapped in the
municipalities of Sariaya, Tayabas and Pagbilao and in Lucena
City. It covers an aggregate area of about 24,131.2 hectares or
about 2.02 per cent of the total area of the province. The
principal crops are coconut and lowland rice. The coconuts
own on areas where there are boulders while the low-

0 ar strueted
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To maintain the fertility of the soil and minimize soil ero-
sion, special soil conservation practices such as contour tillage,
cover cropping, strip cropping and ferracing in addition to
crop rotation, green manuring and fertilizer application should
be employed. Properly designed irrigation and drainage sys-
tems should be installed, especially in the rice paddies, so that
the supply of water can be controlled. '

. This practice, if not checked, will eventually destroy
forest cover of the area.

SARIAYA SERIES -

Hariaya series is a newly established soil series in Sariaya,
von Province. It is developed from accumulated sand,
tnes and gravels. The distinetive characteristics of this
il are the presence of boulders on the surface and of cobble-
oies embedded in the profile. The relief is undulating to
iderately sloping. External and internal drainage are good.
o vegetation consists of secondary forest, grasses and some
pibs. The cultivated areas are planted to coconut and in-
iplanted with banana, citrus, coffee and root crops.

RIZAL: SERIES

Rizal series is a newly established soil series in Quezon
Province. It is established in Bo. Rizal, Jomalig Island. This
soil series is derived from the weathered andesite rocks. The
relief is undulating to gently rolling and hilly with slopes
ranging from 3 to 60 per cent. The soil is deep and well; :
drained. The surface soil is mellow thus easy to work om.
It is, however, susceptible to soil erosion due to its relief.

Only one soil type, Rizal clay, is mapped under this series.
However, there is another soil type, Rizal clay loam, identi- 3
fied in small patches in Jomalig and Patnanongan Islands
that are not mappable.

The profile descriptions of Rizal series as represented by
Rizal clay are as follows:

Horizon D(E?YE’}; Characteristics
Apl  0—2 Ashes from burned cogon mixed with partially decayed:

organic matter and elay.
Ap2 222 Reddish yellow (BYR 7/6) clay; friable when dry, sticky -
and plastic when wet; iron coneretions, calearesus
material and partially decayed organic matler are
present.
15 AR Reddish yellow (5YR 6/8) clay; with many red and "
brown mottles; many iron concretions. {
B3 3895 Reddish yellow (YR 6/8) light clay; slightly fiiable;
highly weathered rocks are present. '

i4, 40—Landscape of Sariaya sandy loam at Sampaloc, Sariaya, Quezon.
¥ Note the boulders on the surface.
Only one soil type, Sariaya sandy loam, is mapped under
peries. The profile descriptions of Sariaya sandy loam
penting the series are given below.

i Sl gl

(¢ 95—150  Strongly weathered red rocks. Decomposed rocks are
easily crushed between fingers; plastic and sticky
when wet.

Rizal clay (963).—Rizal clay covers an aggre, te'stre_a of
about 4,300.6 hectares cr about 0.36 per cent of al area
of the province. This soil type is under prima d
growth forests and cogon grass. The cleared
for the growing of rice, ¢ ool

b &
e L

Oharacteristion
(1 8/1) wandy lo

1
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B 85—100 EBrown (L0YR 4/3) loamy sand to fine sand; structure-
less; gritty and loose; gravels and cobblestones are
present,
C 100—150 Sand mixed with water-worn gravels and stones under-

lain by water-worn gravels and stones in some places.

Sariaye sandy loam (925).—This soil type is found in Sa-
riaya. It has an area of about 5,256.3 hectares or 0.44 per
cent of the total area of the province.

Permanent crops are commonly grown on this soil, however,
seme 1oot crops are also grown in patches where the surface
soil is not covered with boulders. The permanent crops grown
are coconut, banana, citrus, coffee, cacao and lanzones. The
coconut is the principal crop. Fruit trees are interplanted with
coconut. The yield of the coconut ranges from 2,000 to 3,000
nuts per year.

Cover cropping, green manuring, and fertilization are re-
commended for the maintenance of the fertility of this soil.

SEVILLA SERIES

Sevilla soils are developed from weathered calcareous shale
and sandstones. They are deep primary soils. The relief is
moderately rolling to hilly and mountainous. External drain-
age is good to excessive while internal drainage is poor. In
Quezon Province, Sevilla soils occupy the upland areas east of
Padre Burgos and West of Agdangan. The steep portion is
under primary and secondary forests; while the low-lying hills
are cultivated to coconut, banana and fruit trees. Only Sevilla
clay loam is mapped under this soil series. The descriptions
of the typical profile of Sevilla clay loam are given below.

Horizon I?:Efl; Characteristics
Ap 0—45 Very dark brown (10YR 2/2) when moist and very
dark grayish brown (L0YR 8/2) when dry, clay loam;
granular structure; slightly compact; few calcareous
gravels and cobblestones are present; root penetration
is fair, boundary to lower layer is diffuse and smooth.
45—100  Yellowish brown (10YR 5/4) clay; medigm ;

structure; sticky and plastic; with ma
nodules and fragments of shale.

- Yellowish brown (10 YR b/
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Sevilla clay loam (1114).—This soil type has a total area
of about 3,244.9 hectares or 0.28 per cent of the total area
of the province. Coconut is the main crop. Other crops
grown are fruit trees and root crops. The yield of the coco-
nut ranges from 2,000 to 3,000 nuts per hectare per year.

SIAIN SERIES

Siain series is another newly established soil series in Que-
zon Province. It is identified and established in Siain north
of the town proper of Plaridel. This series is developed in
place from weathered stratified shales and limestone. This
soil series differs from the Bauang soils in the parent material.
Siain soils developed from shale and limestone while Bauang
soils are mostly from shale. The solum of Siain series 18
underiain by stratified shale and limestone. The relief is hilly
and mountainous. External drainage is good to excessive
while internal drainage is good. The native vegetation con-
sists mostly of primary and secondary forests. The cultivated
areas are planted to coconut, fruit trees and banana.

gilt loam,

a4 O
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Siain silt lowm (926).—This soil type is mapped in the
municipalities of Plaridel, Atimonan, Unisan, and Gumaca. It
lins an aggregate area of about 9,217.9 hectares or about 0.78
per cent of the total area of Quezon Province.

The main crop is coconut. The average yield of coconut is
rather low, only 1,500 to 2,500 nuts per hectare per year.

]

TAGKAWAYAN SERIES

Tagkawayan series is another newly established soil series
Identified in Bo. San Jose, Tagkawayan, Quezon Province.
{ is a residual ‘soil developed from weathered quartz and
Hiliceous rocks. This soil series has rock outcrops in some
places. The relief is hilly and mountainous. External drain-
fipe is rapid to excessive while internal drainage is good. The
Vegetation consists of primary and secondary forests. Patches
ol cleared areas are devoted to the growing of crops.

Fig. 3Z.—FProfile of Siain silt ioam,

Horizon ?iﬁ?} Characteristics
Ap 0—30 Grayish brown (10YR 5/2) when dry and dark grayish
brown when moist, silt loam; friable and slightly
sticky; angular fragments of shale and limestone are
present; houndary to next layer is gradual and irrve-
_gular,

B2 30—70 Yellowish brown (10YR 5/6) clay loam to ¢
granular structure; slightly sticky and p
wet and hard when dry; fragments of sl
stone are present; boundary to lower li

 Flg 33.—Lan:
H‘ “;q*.l -'.

- Tagkawayan sandy loam which shows some silica
y called puting-bato,
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Horizon D(Eg)t}; Characteristics I

Ap 0-30 Very pale brown (10YR 7/4) when dry and brown
(10YR 6/3) when moist, sandy loam, slightly com-
pact and friable; with fine angular fragments of
quartz and siliceous rocks; root penetration is easy;
rock outcrops are found in some places,

B2  30—50 Brown (10YR 5/3) fine sand mixed with eoarse angu-
lar fragments of quartz and siliceous rocks; few red-
dish brown streaks.

B3 50—70 Brownish yellow (10YR 6/8) sand mixed with very
coarse fragments quartz and siliceous rocks; with
reddish brown streaks. |

C T0—150  Strongly weathered angular (8-6 mm, diameter)

quartz and siliceous rocks; many veddish bré’wn_
streaks.

Taghkawayan sandy loam (927).—This soil type is identified
in the muniecipality of Tagkawayan between the Alimodian
and Faraon soils. It occupies an area of about 6,211.9 hec-
tares or 0.52 per cent of the total area of Quezon Province.
Commercial timbers- still abound in the mountainous portion.

The patches of cleared areas are planted to corn, coconut, |
banana, upland rice, cassava and camote. Fruit trees are also
planted on the hilly areas. Landslide usually occurs here.
The quartz and silica rocks are being quarried. These quar-
ried rocks are exported to Iligan City for the manufacture
of China wares. 1

MIsCELLANEOUS LAND TyYPES

Aveas that have no true soil or have little or no natural
soil or without agricultural value for the immediate future
or they are inaccessible for investigation are classified as
miscellaneous land types. These consist of beach sand, swamp
or hydrosol, mountains soils, undifferentiated and riverwash..

Beach sand (118).—This land type is an accumulation of
sandy materials and marine shells deposited by sea current
along the coastal areas of the province. It covers an area of
about 3,464.4 hectares or about 0.29 per cent o total
area of the province. »"

Beach sand is suited for the growing of @8
coconut trees on this land type are g

"

LAND-USE, SOIL MANAGEMENT AND
WATER CONTROL:

85

Hydrosol (1).—The mangrove and nipa swamps along the
coasts of the province belong to this miscellaneous land type.
It has an aggregate area of about 26,162.1 hectares or 2.19
per cent of the total area of the province. A great portion
of these areas is submerged at high tide. Majority of these
areas has been converted into fishponds like those found in
Pagbilao, Padre Burgos, Lucena, Gumaca, Atimonan and other
towns along the coasts. Bangus are reared in the fishponds.
Buakouan trees abound here. These are cut for firewoods and
are sold to bakeries. Charcoal making also flourishes in

~ these areas.

Mountain soils, undifferentiated (45) —This miscellaneous
land type covers a large portion of Quezon Province. It co-
vers an approximate area of about 372,361.5 hectares or about
31.17 per cent of the total area of the province. It occupies
the northern portions of the Sierra Madre Range; south-
western parts of Baler to northern Dingalan; southern Din-
galan extending to Infanta and Mauban areas from the vicinity
of Labayat River to Mayapis River; and a small portion in
Mount Banahaw; in Polillo and Alabat Islands. This land
type is heavily forested and rugged which makes it inaccessible
during the survey. Presently, these areas have mno agricul-
tural value.

Riverwash (152) —This land type is found in the munie-
ipalities of San Luis in Aurora Sub-province and in Sariaya
and Dolores. It covers an area of approximately 1,433.6

" hectares or about 0.12 per cent of the total area of the province.

This land type is once a good agricultural land but because
of the meandering river, the original soil and its cover are
washed out, leaving in its place the sand, gravels and stone
referred to as riverwash.

This miscellaneous land type is devoid of vegetation. Only
aporadic growth of talahib and other native grasses cover the
land. Some areas with thin goil are utilized for the growing
of seasonal crops like watermelon, peanuts and beans.

ND-USE,
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and soil amendments, and (4) control of runoff and erosion.
The primary objective of soil management is to promote favor-
able condition for the growth of the plant in eonsonance with
the capability for use. Control of water is one of the phases
of soil management.

The success or failure of a crop is oftentinmes dependent
upon water supply. Too little water in the soil means crop
failure. Likewise, excessive moisture in the soil will also affect
the crop adversely. On the other hand, failure to comtrol
runoff will wash away the soil

To a great extent, runoff control is a big problem in Quezon
Province owing to the hilly and mountainous relief of most of
the land in the province. Once the land is laid bare, runoff
flows down the slope at a high velocity, hence, soil erosion sets
in. Measures that would check and reduce the velocity of runoff
should be provided. A thick vegetative cover most often reduces
erosion losses to the minimum. It is suggested, therefore,
that immediate reforestation of denuded areas should be ingti-
tuted in order to stop the further destruction of such areas.
Aside from arresting erosion, water is also conserved by pro-
viding adequate vegetative cover to the so0il. Reducing the flow
of runoff will cause the water to stay longer on the land, hence,
allowing a great portion of the water to be absorbed by the
soil which can be used later by plants. Runoff should he corm-

ducted to safe outlets through grassed waterways so that it

will not scour the land thus prevents excessive loss of the soil.
The installation of irrigation and drainage systems is of

primary importance in the province for the growing of low- .

land rice. The occurrence of dry periods during the flowering
and milking stages of rice has caused so many crop failures.
With the construction of irvigation system that would supply
water when needed, crop failures will not only be aveided but
increase yield of the crops can be expected. Moreover, after
the harvest of the regular crop the land can be utilized again
for planting.

The soils of the plains and valleys are planted to cro
after year without replenishments of the nutrients, a |
that depletes the soil of its fertility. Although fhe
be fertile, they may become submarginal in the long
they are continuougly cropped witho

i

St
i

~ plant requirements,
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planted add very little organic matter to the soil because they
are grown not as green manure crops but as source of food.
Crop rotation and green manuring, the cheap meang of main-
taining soil fertility, are practiced by very few farmers only.

The area of arable land in the province is so limited that
the farmers have resorted to the cultivation of the hills and
mountains. The land is plowed up and down the slope thereby
soil erosion is enhanced. Likewise, shifting cultivation or
kaingin system of farming is rampant in the forested areas.
'The rolling and hilly areas which are suited only for permanent
crops are being cultivated to clean cultured crops like rice,
corn and vegetables. No soil conservation measure is employed
thus the land is exposed to soil erosion.

The need to change from the antiquated system of farming
‘to the modern way of cultivating the land should be given
serious thought. The farmers should be taught to utilize the land
according to its capability, Conservation measures such as
cover cropping, contour planting, strip cropping, terracing,
etc., should be employed on sloping areas. Green manuring,
crop rotation, addition of organic matter to the soil, and ap-
plication of fertilizers and lime, if needed, should be done.
The rolling areas should be either utilized for permanent Crops,
or for pasture in order to keep the land under permanent vege-
tative cover. Only the gentle slopes may he cropped conve-
niently, provided conservation measures are applied. The
soils on the steeper slopes should not be cultivated but must
be planted to permanent crops to prevent or minimize its loss.

PRODUCTIVITY RATINGS OF THE SOILS OF
; QUEZON PROVINCE |

The productivity of a soil is its capability to produce a
specific crop or sequence of crops under a specified system of
management. Yield predictions are arrived at in two principal
ways; namely, (1) through judgments based upon evidence
afforded by actual yield data from sample areas of the goil
mapping units, and (2) through judgment based on compa-
risons of the characteristics of soils and basic knowledge of
In thig report, soil productivity rating
crop yield of a goil type in relation

igh Thig St. d X

is based on
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Table 5 indicates the productivity ratings of the soils of
Quezon Province for the major crops grown in the province.
The productivity ratings were developed mainly from esti-
mates based upon observations and interviews of the farmers
supplemented by crop records of the Provincial Agriculturist
and census data, thus, their reliability may be considered fair
only. The soil productivity rating for a given crop is ex-
pressed in terms of a standard index of 100. Hence, a pro-
ductivity rating of 75 for a certain crop means that a soil
is about three-fourths as productive or in terms of production
the soil can produce 45 cavans of palay in the case of lowland
rice wherein the national standard is 60 cavans of palay per-
hectare.

The productivity index for any soil type is computed using -
the following formula:

Expected yield per hectare
Standard yield per hectare

TEXTURAL CLASSES OF THE SOILS OF
QUEZON PROVINCE

FIELD DETERMINATION OF SOIL TEXTURAL CLASS

Ns W ijﬂg o ﬂ%fd%x PR M MM b e b b E e SRR
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Corn
100
cavans

Crop productivity index for

X 100 = productivity rating -

Coconut
100=3.750
nuts

|

Upland
100=20
cavans

The determination of the soil textural class is made in the
field mainly by feeling the soil with the fingers. While this _
requires skill and experience, accuracy can be had if the field "
scientist frequently checks his field textural claSSIﬁcatlon
against laboratory results.

Hereunder are definitions and descriptions of the basic soil
textural classes in termg of field determination.

Sand.—Sand is loose and single-grained. The grains can
readily be seen or felt, squeezed in the hand when dry, indi-
vidual particles will fall apart when the pressure is released.
Squeezed when moist the particles will form a cast, but will
crumble when touched. -

Sandy loam.—Sandy loam containsg much sand with enough
silt and clay to make it somewhat coherent. The individual
gsand graing can be readily seen and felt. Squeezed whe 1 dry,
the soil particles will form a cast which readily fall
but if squeezed when moist, a cast can be fo;g1 i \
bear careful handling W1thout breaklng

Lowland
100 =60
cavans

TABLE 5.—Productivity ratings for the Soils of Quezon Province.

sandy loam__________

Soil types

U e RS e SR

T R A S e e A T S
ATt s RS e T SR RS

sandy loam________
cléy loafn.__--___-___

SekEdoame o ok e TR
a sandy clay loam

ltyciayloai’n_-_;‘:,ug_
ates that the crop is mnot grown on the soil type or the crop is grown but on a small scale,

o'sendy clay loam_
wayan sandy 102!1'-[

clay loam
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Squeezed when dry, the soil particles will form a cast that
will bear careful handling, while the cast formed by squeezing
the moist soil can be handled quite freely without breaking.

Silt loam.—Silt loam contains a moderate amount of the
fine grades of sand and only a small amount of clay, over half
of the particles being of the soil separate called “silt”. When
dry it may appear cloddy but the lumps can be readily broken,
and when pulverized it feels soft and floury. When wet, the
soil readily runs together and puddles. Either dry or moist,
the soil particles will form into a cast which can be freely
handled without breaking. When moistened and squeezed
between the fingers, it will not “ribbon” but will give a broken
appearance. #

Clay loam.—Clay loam is a fine-textured soil which usually
breaks into clods or lumps that are hard when dry. When
the moist soil is pinched between the thumb and fingers, it
will form a thin “ribbon” which breaks readily, barely sus-
taining its own weight. The moist soil is plastic and can be
formed into a cast that will bear much handling. When
kneaded in the hand it does not crumble readily but tends
to form into a heavy compact mass. ]

Clay—Clay iz a fine-textured soil that usually forms very
hard lumps or cleds when dry, and is quite plastic and usually
sticky when wet. When the moist soil is pinched between |
the thumb and fingers, it will form into a long, flexible “rib-
bon”. Some fine clays very high in colloids are friable and
lack plasticity under all conditions of moisture.

The above definitiong are descriptive only, none could be
made in these or similar terms that would apply adequately’
to all soils. The dependable definitions, the standards, are
those developed from mechanical analysis.

MECHANICAL ANALYSIS

Accuracy in the determination of the textural classes of
the soils delineated during the soil survey is attained through
mechanical analysis. Generally, field determination ¢ des
with the results of the mechanical analysis. Ho ‘
are instances when field determination and la
differ. Some soils exhibit clayey textures m'
‘are sticky and plastic -

- sandy loam, ete.,

~consist

A

LAND CAPABILITY CLASSIFICATION AND CONSERVATION
GUIDE FOR THE SOILS OF QUEZON PROVINCE

except when their contents are so low in which case the tex-
tural class established by the laboratory is adopted.

The soil separates are sand, silt, and clay. Sand includes
particles from 2.0 to 0.05 millimeter in diameter; silt from
0.05 to 0.002 millimeter; and clay, particles smaller than 0.002
millimeter in diameter.! Particles larger than 2 millimeters
such as gravels, pebbles and cobbles, are considered coarse
skeletons. Class names such as sand, silt, silt loam, clay loam,
are determined by the proportionate amount
of the different separates present in the soil. A soil with an
analysis of 30 per cent or more of clay fraction is considered
a clay soil. Lately, however, this percentage was changed to

93

. 40 thus all soils containing 40 per cent or more of clay are

classified as clay soils.

The modified Bouyoucos method was employed in the me-
chanical analysis where the conventional jar, hydrometer and
thermometer were used. Analysis was made without remov-
ing the organic matter from the soils.

Table 6 shows the average mechanical analysis of the sur-
face soils of the different soil types of Quezon.

LAND CAPABILITY CLASSIFICATION AND CONSERVA-
TION GUIDE FOR THE SOILS OF QUEZON PROVINCE
Land capability classification is a scheme of grouping soil

types together for their proper utilization. Utilization, from

the standpoint of agricultural as well as economic capabilities,
implies any of or a combination of four general purposes,
namely: (1) cropland, (2) pasture land, (3) forest land, and

(4) land for wildlife or recreation. For cropping purposes

the crop or set of crops are usually specified and the corre-

sponding nhecessary soil management practices together with
the supporting soil conservation measures are given.

The three major factors to consider in land capability class-
ification are (1) the soil type, (2) the slope of the land, and
(3) the degree of erosion. In the consideration of a given
g0l type, 1ts physical and chemical properties, both of which

| t and acquired characteristics, are fully
he laboratory. Land capability

t - 7 taking into
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TABLE 6.—Average mechanical analysis of the surface soils of the
different soil types of Quezon Province.

Soil Sand ¥ Silt & Claa’ i
s 0 i 1
‘\,fz.,g;pmg Soil Type 2.1(:_{?]3‘{]:00 0.(:;1101,'00 be*?nwm 002 j
gt Per cent Per cent Per cent
921 Balersilty elayloam . oo oo ciiainnen 190 52.0 29.0
915 Banloam 0 sE oor et 498 28.0 oD
913 Bigaa loam_ . _ 27.6 45.8 26.6
1082 Bugkosand._______ 98.0 s s
572 | Buguey loamy sand._ 82.4 10.0 7.6
922 Catanauan clay loam 28.4 32,0 39.6
907 Laylay silt loam _____ 22.0 61.0 16.4
923 Piris clay loam % ________ — — —
924 Polillo sandy elay loam__ ... 55.0 24.0 21.0
5 Quingua silt loam_____ 23.8 56.0 20.0
910 Quingua sandy elay loam_ 45.6 27.4 274
96 San Manuel sandy loam 60.0 20.2 8.8
322 Umingan loam________ 32.8 49.6 17.6
100 Umingan sandy loam i T4.2 20.0 5.8
166 Alamiresclay________ 24.8 19.4 55.?
798 Alimodian sandy loam___ 67.8 16.0 16,
98 Annam clay loam____.___ 29 4 42 .2 28.4
914 Annam silt loam_____ 27.0 54.0 18.0
912 Antipeolo sandy clay. 50.0 106.0 4¢.0
259 Bantay clay leam__ 22.0 429 36.0
647 Bauang clay loam_ 2 31.4 38.4 30.2
QTSN B Do elay il e St s R s e 20.0 32.5 47.5
108 Beiinao clay loam______ = 36.0 26.0 38.0
421 Castilla clay_ . __ i 4 20.56 83.0 46.5
908 Cervantes sandy loam.____ 59.0 26.0 14.2
132 Dz Vet i oS i 11.6 34.4 54.0
80 Guadalupe clay loam. 37.6 25.8 36.6
616 Guadalupe loam __ 30.4 42 .4 20
916 Guimbalaon sandy 49.8 12.90 38.2
59 Ibaan loam 32.8 44.6 22.6
909 Ibaan gilty clay loam__ 7 9.0 52.6 28.4
62 Tapaloamas S S SRl B - 32.4 41.0 26.6
911 Luisiana sandv ‘elay loam. & 54.0 20.9 26.0
143 sacojod clay loam 29.6 HBLE 37.2
863 Rizalelay - .. 125 85.0 53.6
925 Bariaya sandy loam T5.2 16.0 4.8
1114 Sevilla elay loam_ _ = 40.8 20.6 38.6
526 SayrEeTl] anmEi e S Da i e b 20.4 64.0 15.6
927 1agkawayan sandy loam___ £ T2.0 17.6 10.4
118 Bedeh'sand et g e SO Sl B e S Sa il Sp 93.0 — =

and easy to cultivate,

flooded.

# No laboratory vesult veported,

major problems on soils are (a) erosion and runoff, (b) wet-
ness and drainage, and (c¢) root zone and tillage limitations,
such as shallowness, stoniness, droughtiness, and salinity,
The subclasses are indicated by “e” for erosion and rumoff;
by “w” for wetness and drainage; and by “s” for root zone
and tillage limitations.

The different land capability classes are as follows:

Crass A—Very good land; can be cultivated safel

simple but good farm management
CLASS B—Good land; can be cultivated
applmd conservation ;pr

common in the area can be grown. Since goils under this
tlags have good permeability, if lowland rice is to be grown,

LAND CAPABILITY CLASSIFICATION AND CONSERVATION 95
GUIDE FOR THE SOILS OF QUEZON PROVINCE

Orass D—Fairly good land; must be cultivated with extra caution;
requires careful management and complex conserva-
tion practices. Best suited to pasture or forest.

Crass L—Level to nearly level land; too stony or very wet for
cultivation. Suited to pastule or forest with good soil
management.

Class M—Steep, very severely to excessively eroded or shallow
for cultivation. Suited to pasture or forest with
careful management.

Crass N—Very steep, excessively eroded, shallow, rough, or dry
for cultivation. Suited to pasture with very careful
‘management and definite restrictions. Best suited to
forest with very careful management.

Crass X—Level land, wet most of the time, cannot he economically
drained. Suited for farm ponds or for recreation.

Crass Y-—Very hilly, mountainecus, barren and rugged. Should bhe
reserved for recreation and wildlife.
LAND CAPABILITY CLASS A

Very good land. Can be cultivated safely. Requires only simple but
ol farm management practices.

Baler silty clay loam
Quingua silt loam
Quingua sandy clay loam

Clags A is level to nearly level land. The soil is deep, fer-
Lle or well supplied with plant nutrient elements, well drained,

Hrosion is not much of a ploblem The land is rarely

This class is suited for intensive cultivation and all crops

pliddling the soil is usually necessary to minimize seepage.

Good farm management practices are required specially the
tdicious application of agricultural lime and fertilizers and
hie observance of crop rotation which should include a legume
soil-improving crop in the sequence for sustained production.
consonance with lime and fertilizer application, greater
¢ derived thereof if green manuring or the
green plants, preferably leguminous
[ farm manure or compost are
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TABLE 7.—Land capability clussification of the different soil types and G 4 3 %
wiiscellaneous land types of Quezon Province. Subclass Be is nearly level to gently sloping land and is

lightly to moderately eroded. It is deep with rather heavy

Possibie Lard 8lbsoil.
Soil Soil tyrl)e flgiscvl!aneous qsnil unitt Cag;tbﬂit)’*" 3
Maprnin and type (Rlope-ero-| Class/ By 1 i i 2
Maprirg : lope ol I'he slope, which in any place is not more than 8 per cent,

Mikes the soil susceptible to moderate erosion.
Crops adapted to the area grown on soils of this subeclass

921 Baler silty clay loam
5

010 8,‘1%55:?%?;}’;;_'_ 2l 2 tospond to good management. Towever, erosion control mea-
IDRER) S PIrR RY loaratain Lot v ond i b o L i b-1 Be ilires such as contour plowing, terracing, and strip cropping
v e LN e I R SR fhould be practiced. FExcess water on the area and runoff
S SR OO iy = l T Be from the adjoining uplands must be channeled into grassed

96 San Manuel sandy loam
100 Umingan sandy loam.
322 Umingan loam

Walerways or diversion ditches.

In addition to erosion control measures the proper kind and
(uantity of fertilizer and lime should be applied. Crop rota-
Lo should be observed wherein a legume is included in the
‘oquence at least once in every three or four years for soil

915 B el onny e o PRI AE AT o ) S o SN el D Aul
913 Ripganloomny Set DEA L i a-0 Bw-
922 Catapauan elay loam__

30 Guadalupe clay loam._

Qa5 iSatinyasandyloam: oo faei L oEE R Sl e Se R c-1 Cs-

A5 Bl D buiilding purposes. For all legumes, the soil should be well
LAt 3 uppllgd with lime an_d a phf)sphat.e—carrymg fe.r‘tll_lzer. Ak
% ggﬁfm;ﬂ% loam 1 :’Ehe.soﬂ does not con_tam the right kind of bacteria it should
SRR G S AT D i e T [ e Be: be inoculated accordingly. The use of farm manure or com-

259 Bantay elay loamy . ... ___.
647 Rausng clayloamae e ciei i bt oo
917 Bogelclay s o hiint o
108 Bolinao clay loam_ _
421 Cagtillaelay
908 Cervantes sandy loam

912 Antipeloisatidy clay b Sl e A by s DAl sl gl el ;
’ post is recommended.

Lanp CaprABILITY CLASS B, SUBCLASS Bs

132 Faraonelay__ ...

R Gl TS DG Tao e e MR S, SRR Nearly level. Low fertility, shallowness, droughtiness, slight alkalinity

1
\
!
: : s Y . Ly ! !
SlE e e S me e [l b o1 galinity is/are the problem/s. Adopt special soil management prac-
e e b e e e e i 0 | 4 . . - e
909 }Jbaanlsill‘yclay loam - i tieed and observe easily applied conservation practices.
62 ipaloam. .. .. _-___
?E Iﬁ:ﬁ?ﬁ iﬁf‘ﬁo;ﬁy]m{ 3 1‘ e-0 Bugko sand San Manuel sandy loam
963 | Risalclay.. . ... b7 | M Laylay silt loam Umingan sandy loam
Gy BN S arievaiean d vilo i < et S SR e o e-1} : ;
I Polillo sandy clay 1 u 1
1114 | Sevilia clay loam____ \ T ¥ olillo sandy clay loam mingan loam
926 Siain silt loam_ S ;:((‘Jj E
el Eﬁ%ﬁﬁﬁfﬁfﬂ_ff.’?}}fi_ e X Bubclags Bs is nearly level land with sandy loam or light

152 Riverwash

loxtured subsoils.

This subclass is potentially good land but the soil is inhe-
ntly low in fertility and its porous subscil allows water fo
Qlﬂ.te rapidly thus making it somewhat droughty. More-

I The slope-erosion units are possible conditions that may exist in each soil type
Any other unit with a slope or an erosion greater than the ones speeified in the
table will accordingly be classified under a lower capability class.

Bolinao elay loam Lipa lolaml loas through leaching is relatively high.
Guadalupe clay loam Piris clay loam -.
Ibaan loam Rizal clay and other truck and special crops

ITbaan silty clay loam Sariaya sand
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hich must include a legume at least once in every three or
I years, the addition of farm manure or compost, and the’_-
slication of mineral fertilizers. Increasing the organic mat-
content of the soil increases its waterholding capacity and
dmproves its tilth and fertility. Supplemental irrigation may
he needed during the dry season for best growth of all crops.

L.anp Capapinity Crass B, SuscrLass Bw

Nearly level, occurs in depressions. Occasional overflow is the problem. f
Requires protection from overflow. Observe easily applied conservation |
practices.

Bay loam

Catanauan clay loam
Bigaa loam

Guadalupe clay loam

Subclass Bw land is nearly level and occurs in depressions

near large streams or on low hottom lands. Included L‘mdez‘”PT

this subelass are wet lands that can be eagily drained and

those with a high water table. The s0il is deep; the subsoil l

is heavy.

Poor external and internal drainage require some means |

to drain the excess water. Furthermore, the area is subjected
to occasional overflow.

Lowland rice is especially suited to this land. When properly 1
drained, corn, sugar cane, legumes, and other row crops com-

mon in the area may be growi.

Protection from occagional overflow of nearby streams may
be needed. Diversion ditches should be constructed for runoff
coming from adjoining uplands. When drained and cultivated,
lime and the right kind and quantity of fertilizer shouid be
applied. The planting of soil-improving crops and the use of
farm manure and compost must be chserved.

LAND CAPABILITY CLass C, SUBCLASS Ce

Moderately sloping, moderately to severely eroded. Brosion and fer-

tility are the main problems. Cbserve erosion control measures, careful
management and intensive conservation practices.

Alaminos clay
Alimodian sandy loam
Annam clay loam

Boae clay
Bolinao clay lcam
Cervantes sandy loam
Faraon clay
Lipa loam

na sandy clay

1y Ch _:s'al_mmoﬁ AND  CONBERVATION 99
 WOR THE HOILE OF QUEZON PROVINCE

& Co land is moderately sloping and is moderately to
s eroded.  Its offective depth may extend to 90 centime-
e,
s glope which ranges from 8 to 15 per cent accelerates ero-
n turn erosion depletes fertility.

pimarily, for this subclass, a good cropping gystem should
anned. The crops grown and tillage methods affect soil
dition, and consequently runoff and soil erosion. Different
bhinations of erosion-prevention and water-control practices
uld be chosen with the crops to be grown. In general, crops
Pion in the area as well as fruit trees could be cultivated.
Qe-growing crops with a legume in the rotation should .be
upported by practices that control runoft and minimize erosion
110 most important of which are contour tillage, strip cropping,
sver cropping, grassed waterways, and terracing. In addition,
lme and fertilizer according to needs, should be applied; com-
Ywost and farm manufe should be incorporated into the seil;

ind green manuring must be observed regularly.

T.AND CAPABILITY CrAss C, BUBCLASS Cs

Moderately sloping, slightly eroded. Leow fertility, rapid perme'abilit;{,
Wiid/or moderate salt coutent is/are the problem/s. Adoept specllal s0il
ianagement practices and observe infensive conservation practices.

N

Qapinya sandy loam

Subelasg Cs land is moderately sloping and slightly eroded.
The surface soil is deep; the subsoil is highly permeable. The
woil is sandy and droughty.

. The retention of moisture in the soil on these well drained
loping land, the improvement and subseguent mainter_lzmce of
F g fertility, and/or keeping the sall content of the soil at the
réesirable jevel are the main problems.
h Truck crops, orchard, and some root crops are s-uitable.for
{8 land. Clean culture crops may also be planted provided
e proper conservation measures are observed.

L Gree: uring and the incorporation of animal manure and
post i oil 1 ial to i ite fertility and
] easential to improve its ie 3V
agapacity. Contour cultivation, strip
: imum soil congervation

kind and |
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LAND CAPABILITY CLAsS D, SuUBCLASS De

Stronely sloping, severely to very severely evoded. FErosion and fertility
ave the main problems and the number of years for cultivation lLimited.
Observe erosion control measures; very careful soil management specially
pood crop rotation, and complex conservation practices if land is to be
cultivated, Best suited for permanent ecrops.

Alaminos clay Faraon clay

Annam clay loam Ihaan leam

Annam gilt loam Ihaan silty clay loam

Antipolo sandy clay Lipa loam

Bantay clay Luisiana sandy clay loam

Bauang clay loam Macolod clay loam

Boae clay Sariaya sandy leam

Bolinao elay loam Sevilla clay loam ol

Siain silt loam
Tagkawayan sandy leam

Castilla clay
Cervantes sandy loam

Subelass De is strongly sloping and is severely to very severe-
ly eroded land. The topsoil is generally thin; the subsoil is
usually heavy and slowly permeable.

The slope, which ranges from 15 to 25 per cent, and the
heavy and slowly permeable subsoil induce moderate to exces-
sive runoff. Consequently, the danger of goil erosion is in-
creased. The topsoil being thin, accelerated ercsion on this
land will be very eritical both on the standpoint of effective
soil depth and fertility. The lack of soil depth for good root
penetration and water intake and storage are added problems
to cope with.

To farm this land safely, very careful and good soil manage-
ment practices should be observed. Subclass De land has de-
finite restrictions and the choice of use ig reduced. Planting of
row crops is not advisable. When close growing crops are
planted, a well planned rotation should be followed. Planting
should be along the contour, and before full growth is attained
by the plants, mulching is necessary. On the higher slopes
a system of properly laid out terraces should be constructed
with suitable outlets installed in the absence of natural out-
lets. Terrace outlets must have vegetative cover, preferablv
grass, at all times. If grass is not well established, res
and fertilizing should be done. All hazards induced b
and runoff should be properly appraised and suppord
servatlon practlces 1nst1tuted accordm ly.

LAND CAPABILITY CLASSIFICATION AND CONSERVATION 101
GUIDE FOR THE SOILS OF QUEZON PROVINCE

{ained. Deep-rooted legumes improve subsoil structure. They
lieep the subsoil porous for water, roots, and air to get through
readily.

Where erosion on a moderately deep soil is not severe, gullies
vhould be smoothened and then seeded to grass or legumes. The
uoil should be limed and fertilized to give the grass or legume
a good start; the legume seeds will need inoculation.

It ig best suited to pasture or forest.

LAND CAPABILITY CLASS D, SUBCLASS Ds

Nearly level to gently sloping, slightly eroded. Very low fertility,
very rapid permeability and low moisture holding capacity, strongly alka-
line or high salt content, formation of dunes is/are the problem/s. Adopt
special soil management practices and observe complex conservation prae-
tices if land is to be cultivated.

Beach sand
Buguey loamy sand

Subclass Ds ig nearly level to gently sloping land and is slight-
ly eroded. The surface soil ig shallow with sandy to loamy
texture; the subsoil is highly permeable.

Relatively, subclass Ds land may be less sloping than sub-
clags Cg land, but for root zone and ftillage limitationg, the
former has more acute problems than the latter. Thus, Ds
land is comparatively of lower fertility, or has a more rapid
permeability and lower moisture holding capaeity, or has a
higher salt content than Cs land. Moreover, the formation of
dunes through wind action is more likely to happen on land
under subclass Ds.

If planted to clean culture crops, soils under this subelass
require intensive conservation measures. This subelass may be
devoted to vegetables or to truck farming and to root crops
provided water supply is adequate and additional measures are
taken to increase the water holding capacity of the soil. In-
creasing the organic matter content of the soil by the application

~of compost and farm manure and the observance of green

Gessary Other wvegetative soil conservation
Junctlon Wxth dean culture cul-
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I*l, is not likely that soils under this subclass Wlll need any
ﬁmc but should it be deemed necessary, lime may be added
only after the soil is analyzed. Commercial fertilizers needed
would be more of nitrogenous fertilizer for leafy vegetables
and ammonium phosphate or complete fertilizers, as soil analysis
may show, for the fruiting vegetables.

LLAND CAPABILITY CLASS M

Steep, very severely to excessively eroded, or shallow for cultivation.
Suited to pasture or forest with careful management.

Alaminos elay Cervantes sandy loam
Annam clay loam Guimbalaon sandy clay loam

‘ . silt loam Haraon clay 3
igili?ﬁ)llosg;ndo; clay Luigiana sandy clay loam

Bantay clay Macolod clay loam
Bauang clay loam Sevilla, elay loam
Boac clay Siain silt loam
Bolinao eclay loam Tagkawayan sandy loam
Class M ig steep and is very severely to excessively eroded,
or shallow land. Stone and gravels may be present.

The slope which ranges from 25 fo 40 per cent, and the
generally shallow soil make this land unfit for seasonal cultiva-
tion. Where climatic conditions are favorable orchards of
citrus, coffee, etc., may be developed provided the trees are

planted along the contour and a good cover crop is raised to

prevent soil erogion.

TLand under this capability class is best suited to pasture or
forest. When devoted to pasture careful management should
he observed. To grow legumes or grass for grazing the soil
should be well prepared. Lime and fertilizers, as needed should

be apnplied to give the young legumes or grass a good start.
Newly developed pastures should not be grazed heavily; the
use of those already established should be controlled and
rotated. Stock ponds should be constructed wherever possible.
Diversion terraces around the heads of active gullies should be
installed. Gullies that are about to develop should be smoothened

and sodded.

For forest purposes, trees should be protecte
haingin cultlvatlon must be prevented; bare i

o

~ water stagnates.
and at the mouths of rivers and creeks which are accessible
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LAND CAPABILITY CLASS N

Very steep, excessively eroded, shallow, rough or drvy for cultivation
Suited to pasture with very careful management and definite restrictions.
Best suited to forest with very careful management and restrictions,

Alimodian sandy leam
Annam silt loam
Auntipolo sandy clay
Bauang clay loam
Bantay clay loam

Cervantes sandy loam

Sevilla clay loam

Siain gilt loam

Tagkawayan sandy loam
Mountain soils, undifferentiater

Class N ig very steep and is excessively eroded land. The
soil is very shallow and dry; the land is rugged and broken
by many large gullies.

The slope, which is 40 per cent or over, and excessive erosion
make this land not suitable for cultivation.

Land under this capability class can be utilized for pasture
provided very careful management is observed and definite
restrictions imposed. Where grasses grow, grazing must be
controlled or restricted to a few heads of animals per hectare
and grazing areas rotated regularly. The pasture will need
iiberal application of fertilizers and lime; reseeding is necessary.

This land is best suited to forest. However, very careful
management and restrictions must be observed. The estublish-
ment of permanent vegetation, like 4pil-ipil, is recommended
especially in gullied places. Kaingin farming must be stopped
by all means.

LAND CAPABILITY CLASs X

Level land, wet most of the time and cannot be economically drained,
Can be used for farm ponds or for recreation.

-

Hydrosol

Class X is level or slightly depressed land and because of its
location and elevation, sea water or fresh water finds passage
lito the area. In some places the water may flow or drain
back to its source with the receding tide while in others the
Lands along the shore or very near the sea

lly covcred by :mangroves or nipa palms
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Thig land is suitable for salt beds, fishponds, farm ponds,
or recreation, as the case may be.

In the construction of fishponds or salt beds the trees and
palms are cut except a strip along the shore line wide enough
to protect the site from the scouring action of waves. For
fishponds the site should be dug no less than a meter deep.
Afterwards, the water should be fertilized to produce a good
erowth of algae, the food for most fish.

II. SOIL EROSION SURVEY
SOIL EROSION DEFINED

poil erosion is defined as the process of soil detachment and
transportaticn by either wind or water. There are two kinds
0l erosion ; namely, normal or geologic and accelerated erosion.

Normal or geologic erosion.—Normal or geologic erosion takes
place in a natural or undisturbed condition under the canopy
ol forest, grass, ground litter, and in underground network
0f binding roots. Geologic erosion is a slow process: the re-
moval of the soil by either water or wind is balanced by the
formation of soil from the parent material underneath. This
kind of erosion is beneficial in the sense that there is a con-
dtant renewal of the fertility of the soil.

 Accelerated erosion.—Accelerated erosion is the process
brought about by man’s activities on the land, thereby disturb-
ing the equilibrium between soil building and soil removal,
I'his kind of erosion is destructive as it removes soil particles
very much fagter than the formation of soils from the material
underneath. The logs of the surface soil which contains most
of the fertility means also the decline in crop yields. Soil
‘erosion in the Philippines is caused mainly by water. The
different kinds of accelerated soil erosion are: sheet, rill, gully,
ind stream bank erosion.

LAND CAPABILITY CLASS Y

Very hilly or mountainous, harren and rugged. Should be reserved for
recreation and wildlife.

X @
Riverwash

Class Y is extremely arid or very steep, rough and stony
land with thin or no soil cover at all. It includes such areas
as rocky foot-hills, rough mountainous lands: large areas
dotted with rock outcrops or strewn with boulders; and ex-
Iremely eroded places with exposed substrata.

Land under this capability class is recommended for wildlife
- and recreation. By all means, existing forests should be pre-
served; as much as possible, where non-existent, permanent
lorest vegetation should be established.

Sheet erosion.—This is the washing away in a more or less
‘uniform depth, of the upper part of the soil in the croplands.
It oceurs when farmers cultivate their sloping lands without
cmploying any means of controlling the flow of the surfac_tf,l
water or runoff. At the beginning, this kind of erosion is
slow and is not noticeable, but it is treacherously destructive.

Eall erosion.—This kind of erosion is the washing off of the
#oil by the formation of tiny incisions of a few inches depth
and width which run down the slopes of an unprotected cul-
tivated land. This is attributed to the method of planning and
Arranging the furrows along the slope of the land. Such rills
may be eraed by ordinary plowing. This type of erosion marks
the begi L the formation of more serious kinds of erosion.
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5 [astest. Furthermore, on farm lands with the same grades
glopes, one with a longer slope willi erode more than one
vith a shorter slope. This is so because as runoff acquires
Homentum its cutting power as well as the soil carrying capa-
ily is increased considerably. A slope unprotected by vege-
tilion or some mechanical devices to decrease the velocity of
off suffers heavily during a heavy rainfall.

or gullies on the face thereof. Gullies occur both on alluvial
plains as well as on uplands. On a plain where drainage out-
lets are not protected, the edges of the plain are gradually
eroded which consequently form into deep vertical cuts. These
gullies, if not checked, gradually destroy the plain. On uplands,
gullying occurs mostly on slopes where runoff continually drain.’
This happens when farmers plow their fields up and down
the slopes. Some gullies are small, but others are so big that!

farm animals cannot cross. Gullies grow bigger each year. VEGETATION

Stream bank erosion.—This kind occurs along the banks of i

streams and rivers. It is very destructive particularly on suchs
lands where the substrata are of coarse or medium-textured

soils. The flowing water undermines the lower part of the :
river or stream bank particularly along its oufer curve thus 1
causing the upper part to fall by its own weight. -

" The dengity of the vegetative cover of an area contributes
| preat deal to its resistance to erosion. In the heavily wooded
portions of our forests the rate of soil loss is balanced by the
formation of soil underneath., On the cultivated farms the
flops offer very little protection for the soil. Crops that can
Over the pround well will give some protection for the soil
Bt clean ftilled row crops are conducive to erosion. Land
FACTORS AFFECTING SOIL EROSION 4 lfme exposed or bare of vegefative cover suffer heavy soil

Soil erosion occurs when water runs over the surface of a f0sses.
sloping land. This water rununing over the surface is called In the open areas where cogon predominates wvery little
runoti. The rate of soil erosion will depend upon the speed of trosion takes place. The thick growth of cogon is quite
surface runoff. The volume of runoff as well as its speed ] filequate protecticn for the land. Even on steep slopes the
depend upon the soil, slope, vegetation, and infensity of rain-3 firass cover if preserved and improved will give good protection.
fall in the area.

SOTT, INTENSITY OF RAINFALL

‘The soil possesses certain physical characteristics which
influence its erodibility. Under similar conditions of climate,
relief, and vegetative cover, there are marked differences in
the erodibility of different soils. In some cases sandy loam |
go0ils are more susceptible to erosion than elay lcam soils.

Rainfall intensity is a factor in erosicn. A region with
rainfall distributed throughout the year will have less soil
trogion than another area where the same amount of rain occurs
bt within a period of six months. In the latter area the
intensity of rainfall is much bigger and hence the amount of
Junoff is correspondingly greater. In the former case, the
intensity of rainfall is less giving more time for the water
1o infiltrate into the soil, hence, less runoff.

Porosity and permeability are impoertant factors in the for-
mation of runoff. The higher the absorbing quality of the
soil or infiltration of water into the soil the less runoff will
be formed. Different soil types differ in porosity and per-
meability. Also soils rich in organic matter are porous and
will absorb more water readily than those poor in it.

How mueh of the rain that falls run off the surface is
‘shown by investigation conducted by the United States
 Department of Agriculture. At the Yazoo River Watershed,
27 inches of rain caused a disastrous flood, where 62 per cent
of the ram water immediately ran off cultivated fields and
of 34 tons per acre. Runoff frorn

SLOPE

Slope has a great 1nﬂuenCe on erosion.
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increased from 75 to 95 per cent of the total precipitation.
On undisturbed oak forest only 0.5 per cent of the 27 inche§
of rain ran off the experimental plots while soil removed was

only 75 pounds per acre.

FACTORS PROMOTING SOIL EROSION

System of farming lands.—In the province, especially in
the upland section, most of the farms are rolling and hilly
as coastal plains are few and narrow. These are planted
mostly to upland rice, corn, and cassava which are erosion
promoting crops. No means of protection is employed in
farming these sloping lands. Erosion is aggravated by the
common farm practice of plowing up and down the hill and.
laying the furrows along the slopes. 5

Crop rotation in the province is seldom practiced. Rice
and corn are planted from year to year. Sometimes the field
is fallowed after the rice crop. A good rotation of crops:
which includes a soil building legume helps conserve the goil,

The pasture lands are over-grazed. As a result, hillsides
have very scant grass cover and erosion is very much in
evidence.

Kaingin or Shifting cultivation.—This is another factor
contributing to the destruction of the soil and forest. Very
often faingin clearings are more on steep slopes. The trees
and other vegetation are burned, leaving the area cleared
and entirely bare. When it rains runoff rushes downhill and
generates quite a tremendous cutting power that detaches and
carries a great deal of surface soil. Rills and sometimes
gullies often result after one heavy rain.

SOIL EROSION SURVEY METHODS

The primary purpose of the soil erosion survey is to
determine the degree of erosion in the different soils of the
province, that is, the extent to which removal of the surfa(,e
or subsoil has progressed as well as the amount of gul]ymg
with special reference to its effect on.the cultwa of the
land. -

The present depths of the dn‘ferent 40il

the pro

-:na. A 1Nee Were compél

I (he land.

lirosion
Olass

0

2]

Q

different erosion classes.
bourrence of guilies are noted

SOIL ERGSION SURVEY METHODS

Degree of Erosion

No apparent erosion; ne gullies.

Slight erosion

Moderate erosion
Severe erosion
Very severe erosion
xcessive erosion

Normal erosion

Erosion, undifferentiated

109

1pious determinations over a wide area by boring with the
bl anger, studying road cuts, pits, open wells, and stream
anks.
‘Wariations in the depths of soil
oother with the presence of gullies are considered in mapping
The depth and frequency of
as these affect the cultivation
The classification of the different degrees of soil
Wosion used in this survey are as foliows:

as caused by erosion

Deseription

No apparent erosion; no

gullies.

Less than 1/4 of the original
surface scil eroded; ocea-
sicnal  crossable  gullies
present.

From 1/4 to 3/4 of original
gqurface soil eroded.

From 3/4 of original surface
soil to 1/4 of subsoil eroded.

All of the surface soil to 3/4
of subsoil eroded.

All of the surface soil and
over 3/4 of subsoil eroded.

Balance between soil erosion
and soil formation is main-
tained,

Erosicn conditions change as
often as floods occur.

= The extent ag well as the degree of soil erosion wilt increase
vich year unless control measures are instituted and practiced.

SOIL EROSION IN THE DIFFERENT AREAS

The soils of Quezon Province have undergone erosion (normal

o geologie cllld accelerated) during one time or another.
oil erogion of the province was conducted for the
g the degree and extent to which each

However,

The

due to various atten-
8¢ ssed 1n the precedmg

3 8 e ot by 8 pot,




in one particular place may have lost more soil than one of
the same type located elsewhere; or two different but adjacent
goil types may have the same degree of erosion losses, or a
certain soil type confined in one area could be expected to ha {
different degree of erosion within its boundaries.

: The degrees of erosion by which the different soil types
R the province have undergone are given in the succeeding table

EFFECTS OF SOIL EROSION

Soil erosion has an exhaugting influence on agriculture,
Previously, most of us have had so little concern about its
adverse effects; it was only recently that we became aware of
the fact that erogion if left uncontrolied will eventually deplefe
our agricultural lands of their productivity thereby affectin

i the nation’s economic stability and prosperity.

W-Norma| erosion

45 Mountain goils, undifferentiats

ed.

911 Lujsiana sandy clay loam
1 Hydrosol

908 Cervantes sandy loam
118 Reach send

259 Bantay clay loam

| 912 Antipolo sandy clay
914 Annam silt loam

|

3-Severe erosion

108 Bolirzo clay loam

: . PHYSICAL EFFECTS

Where erosion exists, the first to suffer is the land which is
gradually robbed of its surface soil or furrow slice. This means
that not only the inherent fertility of the soil is lost but costly
commercial fertilizers added are wasted as well. Much more,
if the furrow slice ghall he comprised less of the surface soi,‘
and more of the subsoil which is usually less fertile, there willl
be greater difficulty in maintaining a satisfactory physical con-
dition of the secil. Moreover, eroded soil materials, such asi
sand and gravel, have at times covered entire fields of newly
cultivated crops causing so much loss in seeding and inter-
ference in subsequent cultivation. The objectives of any scheme
of goil management, however good, is therefore seriously in-:
terfered with. One appreciable effect of soil erosion is the
silting up of reservoirs which reduces their storage capacity’
and adding greatly to the expense of their upkeep. Gullyingh
and stream bank cutting of agricultural lands seriously impair’
the productive capacity of the farm and the farmer’s income’
suffers an appreciable loss. Likewise, highways near or pa-
rallel to stream or river courses suffer from stream banks
cutting and those along the hills and mountains suffe
landslides thereby the means of transportation‘ is g
impeded.

clay loam

927 Tagkawayan sandy loam
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&
=
=
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Aurora Subprovince.
108 Bolinao clay loam

g sandy loam

7 sandy [oam

clay

1-3light erosion

—FHrosion classification of the different soil and miscellaneous land types of Quezon Province and

ercsion

elay lcam

By loamy sand
Ban clay loam
lEpe elay loam

an loam

o sand

ECONOMIC AND CULTURAL EFFE
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Fig. 34—A severely eroded Bolinao clay loam at Bo. Palale, Tayabas.
Quezon with numerous exposed rocks as a result of the mnwise ;
use of the land.

EFFECTS OF SOIL EROSION 113

[Unfortunately, however, most people take the existence of soil
for granted, in the manner that almost everyone always in-
differently regards the existence of the air we breathe, Whereas
our supply of the latter has never been doubted, the certainty
of our enjoying the bounty of the former cannot lagt forever
unless we recognize the imminent dangers of soil erosion.

Soil conditions have much to do to shape the pattern of a
nation’s existence. While we begin by trying to analyze their
effects from an agricultural point of view, we ultimately arrive
at their economic and social effects as well, This is also because
agricultural, economic and social conditions are closely inter-
related so much so that it is quite difficnlt to separate them
too sharply. Erodibility being one of the many soil conditions,
should ever be borne in mind as much as fertility.

We know that food, shelter, and clothing, man’s basic needs,
all emanate from the soil. Soil lost to us if taken in terms
of the economic value of production of these basic needs surely
would amount to enormous figures. The high cost of living
may then be partially understood.

We know that while soil loss mounts, there is no gign that
population also declines. The tendency is when population in-
creages, people tend te overwork the soil. Overworking the
go0il inevitably results in the decline of preoductivity. Soil ero-
sion then commences and if unchecked, the people simply
abandon the affected area and move to other places. This may
happen once or more than once within a generation. What
has started as an agricultural problem also becomes an econo-
mic and social problem.

We know that industry, especially the manufacture of con-
sumer goods, 1s dependent on the supply of various raw ma-

terials. By and large, these raw materials are produced from
the soil. Industry, therefore, directly and indirectly is affected

by soil erosion. In turn when factories shut down or curtail
operations, men lose their jobs and another social problem is
added.

Soil erosion, therefore, is not the individual farmer’s problem
alone. While it affects his capacity to provide for his family’s
wants and meet his social obligations, erosion eventually be-
comes a community’s a province’s and finally a nation’s agricul-
fural, economic, and social concern.

B & 1;__. T X :
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METHODS OF EROSION CONTROL

There are two general ways of erosion control in croplands:
namely, (1) vegetative measures, and (2) mechanical means.
Vegetative measures are simpler and easier to apply, while
mechanical means usually require engineering aids, tools, and
machinery. The former is usually employed on land that are
nearly level to gently rolling, while the latter is adapted to
rolling and undulating land. Sometimes both means are em-
ployed simultaneously, or one in support of the other depending
upon attendant circumstances.

VEGETATIVE MEASURES

Control of erosion by vegetative means deals with the use‘
of plants following the normal farm operations and ugse of
ordinary implements and machinery.

Cover cropping.—Vegetative cover is the first protection
against runoff and erosion. Cover crops are usually planted
after the harvest of row tilled or seasonal crops. There are
also permanent cover crops which are mostly planted in
orchards. When planting cover crops mulches of dead stems,
leaves, or straw are necessary since cover crops offer protection
only after they have attained considerable growth.

Strip cropping.—This vegetative method of erosion control
is the alternate cultivation of clean tilled ecrops on omne strip
and dense cloge growing crops on the next strip. These alter-
nate strips break up a relatively large sloping field into small
narrow bands lying across the slope. They serve to check the
momentum of runoff and to filter out the soil particles. The
subsequent loss of the speed of runoff allow rain water to
geep into the soil rather than readily flow down the slope. Soil
and water are thus conserved.

Buffer strip cropping.—Buffer strips are establishea bands
usually on the contour, two or three meters wide, planted to
perennial grass or other erosion-registing vegetation. They are
arranged in regular alternation with rvelatively wider strips of
row tilled crops. Buffer strips are adapted to land Wlth OPeH
up to eight per cent. When the slope is long, a ¢
of vegetative and some mechanical means may e
Grasses such as Guinea Grasa, Napie
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]

({rassed waterways-—Waterways in soils work are either
ialural or man-made depressions on sloping areas which serve
L passageways for water that goes through a farm from ad-
jicent land or accumulating on it due to rain. They are im-
fant in any scheme of soil and water conservation. Na-
irally located depressions serve the purpose best. Man-made
canals strategically laid are also necessary for more efficient
71Ht"ha1"ge of runoff. The establishment of a dense vegetative
cover over all waterways is imperative. Grasses readily adap-
lible to the area should be used, but whenever practicable those
Bjpecies which form a dense turf are preferable. Inasmuch as
Wwaterways are supposed to carry heavy flows during certain
pheriods they should be designed to handle maximum runoff
[vom the heaviest rainfall oceurring in the locality once in about
sirht to ten years. Grassed waterways are essential where-
over excess runoff accumulate such as in strip cropped fields.

MECHANICAL MEASURES

On steep slopes vegetative measures offer inadequate protec-
fion for the soil. Mechanical means of erogion control are
{lierefore essential in conjunction with the vegetative phase.

Contour tillage.—Contour tillage is plowing and planting on
the contour. This is an erosion control meagure which is most
ollective on two to eight per cent slopes and less than 100 meters
long. Ridges formed by the tillage implements retard the
tlownhill flow of water. These ridges serve adequately when
rainfall are intense or heavy. Contouring is not enough pro-
{oction especially when slopes are not uniform and above eight
‘pm' cent, when the fields are already eroded, or when subsoils
are clayey and compact. In these cases excess runoff may
hireak through the ridges thus necessitating the adoption of
other mechanical conservation measures like terracing.

Terracing—Terraces are mechanical measures of soil con-
pervation and are differentiated into three types; namely, (1)
nbsorptive, (2) bench, and (3) drainage.

Absorptive terrace or ridge type is designed for moisture
congervation, It is adapted to gentler slopes and absorptive
- folls,

_lthasaa

F Feis




METHODS OF EROSION CONTROL 137
116 SOIL SURVEY OF QUEZON PROVINCE
Oipganic matter, aside from enhancing soil fertility, also im-
wves tilth and maintain if not improve soil structure. Stable
il favorable soil structure means higher porosity and better
rmeability. When seils are porous and permeable plant root
netration is improved. All of these favorable physical con-
iong when attained promote the soil’s water absorbing and
woler holding capacities or in other words surface runoff is,t
Hinimized.

(Crop rotation should essentially be a part of every farm
program. A well planned scheme of crop rotation, aside from
providing a practical means of utilizing green manures and
tortilizers, counteracting possible development of toxie sub-
liinces, and improving crop quality and increasing yields, also
Mminimize or help control erosion. This farm practice keeps
he soil in suitable physical condition, helps maintain the supply
0l organie matter and nifrogen in the =oil, provides vegetative
tover, and changes the location of the feeding ranges of roots.

The physical effects of liming such as the promotion of soil
uranulation of fine textured soils and the modification and
improvement of the structure of coarse textured soils thus
1naking them lighter to work subsequently contribute much to
“rosion control.

An efficient system of scil management in support to vege-
futive and mechanical measures is necessary to combat goil
werosion. The different practices followed or adopted shouid
form a farm program that as a unit could it the kind of soil
within a farm so that the end attained is the combined beneficial
pifects of the many interacting processes involved. FEach
Tarmer, therefore, should first appraise the erosion hazards of
his farm, then plan a cropping system and supporting con-
ervation practices to reduce or offset the erosion hazards.

Drainage terrace or broad channel type is designed to eonduc
water from a field at low velocity.
As used in this text, terrace may denote a ridge type or a
combination of ridge and channel type.

Terraces are built across a slope. They are either level or
graded-depending upon the purpose for which they are made.
Graded terraces lead runoff from the field at nonerosive Velo
cities. Level terraces impound most of the water givine it
time to soak into the soil. Where the average annual rainfall
is less than 30 inches, level terraces are recommended. Dimen-
sions of terraces are also of utmost importance. They should
be large enough to avoid overtopping. Usually the runoff whigh
may be expected from the heaviest rain occurring on an average:
of once in 10 years is used as a basis. Their shape is generally
based on the farming equipment used. i

Terrace construction requires technical skill, financing, and
special implements and machinery. Aside from these consi-
derations, one must realize that all slopes and all soils cannot
be successfully or economically terraced. Sandy, stony, and
shallow soils, fields dotted by humps or mounds, or slopes
that change planes and steepness every 30 meters are imprac-
tical to build terraces on.

Diversion ditches—Diversion ditches or diversion terraces are
built to intercept the runoff from drainage areas. They are
usually larger than field terraces. They are designed to protect
cultivated fields from hillside runoff by providing for a passage-
way of the water away from the fields to other nearby areas
where it is spread or dispersed. Where adjacent slopes generate
runoff towards a terraced area, diversion ditches carry the
water away from the terrace System or if towards a gully
diverting the water assist in controlling its further enlargement,

OTHER ASPECTE OF EROSION CONTROL

Whereas erosion depletes the soil of its inherent fertility, low
fertility also brings about soil erosion. Infertile soils invariably
mean poor vegetation, thus more surface soil is expo 6 i
rain and wind action. Therefore, soils of lo
tilled are hlgh]y erodlble In this case pr

" 01 ion,




GLOSSARY OF COMMON ECONOMIC PLANTS FOUND

Common name

Abaca
Acasia

(Rain tree)
Achuete
Adelfa
Agas

Agoho

Akle
Alibangbang
Almon
Alughati
Ampalaya
Amugis

Anahaw

Agingai
Anonang
Amnonas
Antipolo
Api-api
Apitong
Aroma
Arrow root
Atis
Avocado
Azucena
Bakawan-babae
Balabalangutan
Balete
Balingbing
Bamboo
Banana (Bun-
gulan)
Banana (Saba)

Banaba

Bandera e

IN QUEZON PROVINCE

Scientific name

Musa textilis Nee
Sawmanea saman (Jaeq.)y Merr.
Bixa orellana Linn.
Nerium tndicum Mill.
Bhynchospora corymbose (Linn.)
Britt.
Cusuaring equisitifulic Linn.
Albizzia acle (Blco.) Merr.
Bauhinia malabaricq Roxb.
Shorea eximie (Miq.) Scheff.
Baselle rubra Linn.
Momordice charantie Linn,
Koordersiodendron pinnatum
(Blco.) Merr.
Livistona rotundifolic
var. luzenensis Bece.
Rotthoellia exaltata Linn. f.

(Lam,y

- Cordia dichotoma Forst., f.

Anona reticulata Linn.

Antocarpus blancoi (Elm.) Merr.

Awvicennia officinalis Linn.

Dipterocarpus grandiflore (Bleo.)

Acasia farnesiana (Linn.) Willd.

Marante arundingcece Linn,

Anona squamose Linn.

Persia americana Mill,

Polianthes ituberose Linn.

Rhizophora wmucronata

Cyperus haspan Linn,

Ficus benjamine Linn.

Awerrhoa carambole Linn,

Bambusa spinose Roxb,

Musa sapientum Linn. var.
saveolens

Musa sapientum Linn. var.
compressa

Lagerstroemia speciose Tinn.
Pars,

Canna flaccida Salish,

| w orfentalis Linn,

Family

Musacez
Leguminosae

Bixaces
Apocynacese
Cyperaces

Casuarinaces
Leguminosae
Leguminosee
Dipterocarpaces
Basellacez
Cucurbitacese
Anacardiaces

Palmae

Gramines
Borraginacese
Anonaces
Moracez
Verbenaces
Dipterocarpaces
Leguminosse
Marantacea
Anonacez
Laureacea
Amaryllidacese
Rhizophoraces
Cyperacex
Moraces
Oxalidaces
Gramineae
Musacez

Musacez
Lythraceae

Cannacem

Rubiacem
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Batad (Sorghum)
Begonia

Beet

Bermuda grass
Betel nut

Biga

Bignai
Binayuyo
Boho

Bougainvilla
Breadfruit
Bulang

Buri

Buyo
Cabbage

Cacao
Cadena de amor

Cahel
Caimito
Calopogonium
Camote
Campanilla
Cadios
Carrot
Cashew
Cassava
Cauliflower

Celery

Champaca
Chayote

Chicharo
Chichirica

Chico

Coconut

Cock’s comb
Coffee arabica
Coffee L
Cogon :

Corn

SOIL SURVEY OF QUEZON PROVINCE

Andropogon sorghum (Linn.) Brot.

Bigonia spp.

Beta vulgaris Linn,

Cynodon dactylon (Linn.) Pers.
Areca catechw Linn,

Alocasia macrorrhiza (Linn.)
Schott

Antidesma bunius (Linn.) Spreng.

Antidesma ghaesembille Gaertn.

Schizostachyum lumampaeo (Bleo,)
Merr. i

Bougainvilluea spectabilis Willd.,

Artocarpus communis Forst.

Panieum colonum

Corypha elate Roxh.

Piper betle Linn.

Brassica oleracea var. capitata
Linn.

Theobroma caemo Linn.

Corulum leptopus (Hook & Arn)
Stuntz.

Citrus awrantium Linn.
Chrysophyllum cainito Linn.

Calopogonium wmuconoides Desv,

Ipomoea bateias Linn.

Allanandae eathartice Tinn.
Cajanus cajan (Linn.) Millsp.
Dawucus carota Linn,
Anacardium occidentale Linn.
Manthot esculente Grantz.
Brassica oleracea Tinn, var.
“acephala D. C.

Apium graeveolens Linn.

Michelia champaca Linn,

Sechiwm edule Sw.

Pisum sativum Linn,

Catharanthus roseus (Linn.) Don.

Achras zapote Linn,

Cocos nueifera Linn.

Celosia cristate, Linn.

Ceoffea arabice Linn.

Coffea spp. Linm,

I'mperata cylindrice, (Linn.)
Beauv.

Zea mays Linn !

Cosmos sulphureus Cav.

Gramines
Begoniacez
Chenopodiacea
Gramines
Palmae

Aracez

Euphorbiacese
Euphorbiaceae
Gramines

Nyctaginacez
Moraces
Gramines
Palma
Piperace=
Crucifera

Sterculiaceze
Chenopodiaces

Rutaceaz
Sapotacea
Leguminosa
Convolvulaceae
Apocynaces
Leguminosse
Umbellifera
Anacardiacese
Fuphorbiacea
Cruciferse

Umbellifers
Magnoliace=
Cucurbitacez
Leguminosae
Apoeynaces
Sapotace
Palma
Amaranthaces
Rubiacezx
Rubiaces

G

Graminem

Dahlia
Dama de noche

Dao
Dayap

* Derris

Dita

Duhat
Dungon-late
llgeplant
Iterns  (lagolo)
| I'ire tree

Gabi

Farlie
(jatas-gatas
(‘inger
(iisok
(iladiolus
(Gorong-gorong
CGiranada
Guava
Gruayabano
Guijo
Gumamela
[pil
I pil-ipil
Jaekfruit
Kakauati
Kalabasa
Kalachuchi
Kaldis (Kadios)
Kalamansi
Kalumpang
Kamachile

Kamagong
(Mabolo)
Kamansi
Kamia
Kamias
Kangkong
Kaon

GLOSSARY OF COMMON PLANTS FOUND IN QUEZON

PROVINCE

Dahlia variebilis Desf.
Cestrum nocturnwm Linn.
Dracontomelum dao (Bleo.)
Merr. and Rolfe
Citrus aurantifolia. (Christm.)
Swingle
Derris eliptica. (Roxb.) Benth.
Alstonia scholaris Linn. R. Br.
Eugenia cumint (Linn.) Druce
Heritiera Uittoralis Dryand
Solanum melongena Linn,
Achrostichum aurewm Linn,
Delonix regic. (Boj.) Raf.
Colocasia esculenta (Linn.) -
Schott & KEndl.
Allivm sativwm Linn,
Buphorbia pilulifera Linn.
Zingiber officinale Rose.
Shorea astylosa Foxw.
Gladiolus segetum ker.
Crotolaria saltiara Andr.
Punica granatum Tinn.
Psidium guaejeve Linn.
Anona muricate Linn.
Shorea guiso (Bleo.) Blm,
Hibiscus rosa sinemsis Linn,
Intsia bijuge (Colebr.) O Ktze.
Leucaena glowca (Linn.) Benth
Artocarpus heterophyllus Lam.
Glivieidia sepiwm (Jacg.) Steud.
Cueurbita maximae Duchesne
Plumiera acuminata Ait.
Cajanus cajan (Linn.) Millsp.
Citrus microcarpe Bunge
Sterculia cuneata R. Br.
Pithecolobium dulee (Roxb.)
Benth.
Diospyros discolor Willd.

Artocarpus comrmunis Forst.
Hedychium coronarium Koen.
Averrhoa bilimbi Linn.

Ipomoea aquatica Forsk.
Arvenge pinnate {Wurmb.) Merr.
(Linn.) Gaertn.
s Rolfe

b ik

pentad

A
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Compositee
Solanacea
Anacardiaces

Rutaceaz

Leguminoszae
Apocynaceae
Myrtacese
Sterculiacea
Solanacez
Polypodiaceas
Leguminosae
Aracese

Liliaceas
Euphorbiaces
Zingiberacese
Dipterocarpaceas
Iridacese
Leguminosae
Punicaces
Myrtaces
Anonacea
Dipterocarpacea
Malvacese
Leguminoszse
Leguminoss
Moracez
Leguminosa
Cucurhitacea
Apocynacea
Leguminosae
Rutaces
Sterculiacea
Leguminosae

Ebenace=

Moraces
Zingiberacea
Oxalidacesz
Convolvulacease
Palma
Bombacaces
Dilleniacem




122

Katuray

Kinchai

Kondol

Kudzu
Lanzones
Lauan (white)

Lemon
Lettuce
Linga
Lotus
Lumbang
Luya-luya
Macopa

Madre cacao
Maguey
Makahiya
Malungegay
Mandarin
Mani-manian

Manggachapui
Mango
Marang
Melon
Millet
Molave
Morning glory
Mungo
Mustard

Nangka
Nipa
Okra

Onion
Orange (cahel)
Pagat-pat

Pako
Pakol

Palosapis
Pandan
Papaya

Sesbania grandiflora (Linn.)
Pers.

Apium  graveolens Linn.

Benimcasa hispida (Thumb.) Cogn.

Puerario. javanica Benth.

Lansium domesticum Correa

FPentacme contorte (Vid.)
Merr. & Rolfe.

Citrus limon Burn. f.

Lactuca sative Linn.

Sesamavm orientale Linn,

SOIL SURVEY OF QUEZON PROVINCE

Leguminosse

Umbelliferse
Cucurbitaces
Leguminosae
Meliacea

Dipterocarpaces

Rutacea
Composite
Pedaliaces

Nelumbiwm nelwmbo (Linn,) Druce Nymphzsaces

Alewrites moluceana Willd.

Pawicum repens Linn.

Syzygivm  samarangense (Blume.)
Mern & Perry

Gliricidia sepium (Jacq.) Steud

Agave cantale Roxh.

Mimosa pudica Linn,

Moringa oleifera Lam.

Cltrus nobilis Lour.

Desmodivm capitatum (Burm. f.)
B. C.

Hopea acuminata Merr.

Wangifere indice Linn.

Artocurpus odoratissima Bleo.

Cueciemis melo Linn.

Panicwm miliccewm Linn.

Vitex parviflora Juss.

Ipomoea murpurea (Linn,) Roth.

Phaseolus aureus Roxh.

Brassica integrifolic (West) 0. E.
Schulz

Artocarpus heterophyllus Tam.

Nypa fruticans Wurmb.

Abelmoselns esculentus (Linn.)
Moench.

Allium cepa Linn.

Citrus aurantium Linn.

Sonneratia ecaseolaris
Engl.

Athyrium  esculentum Copel.

Musa errans (Bleo.) var.
botoan Teo.

Amnisoptera thurifera (Blco.) Blm,

Pandanus copelandiic Merr,

Carica papaya Linn,

(Linn.y’

e

Euphorbiaces
Gramines
Myrtacez

Leguminoseae
Amaryllidaceas
Leguminosse
Moringacese
Rutaceze
Leguminosza

Dipterocarpaces:

Anacardiacem
Moraces
Cucurbitaces
Graminea
Verbenacese
Convolvulacex
Leguminosz
Crucifera

Moracez
Palmae
Malvacez

Liliacez
Rutacez
Sonneratiacex

Polypodiaces
Musacem

:

GLOSSARY OF COMMON PLANTS FOUND IN QUEZON

Patola

Peanut
Pepino
Pepper (Black)
Pepper (Long)

Pepper (Sili)
Pepper (Round)

Pili-nut

Pineapple
Pine tree
Pitcher plant
Poinsettia
Pummelo
Radish
Rambutan
Rattan

Red Lauan
Rice

Rimas

Rosgal
Sabotan
Sago

Saluyot
Sambong
Sampaguita
San Francisco

Santol

Sincamas
Sineguelas
Soybean
String bean
(Sitao)
Sugar ecane
Sun Flower
Talahib
Talisay
Pamarind
Tambis
Tambo

-

PROVINCE

Luffa eylindrica (Linn.) M.
Roeem.

Arachis hypogaeea Linm.

Cuecuwmis sattvas Linn,

Piper nigrum Linn,

Capsicum ennwuwm Linn, var.
longwm Sendt.

Capsicum frutescens Linn.

Capsicum i Linn, var.
grossum Sendt.

Canarium luzonicuwm (Elm.)
A. Gray

Ananas comosus (Linn.) Merr.

Pinus insularis Endl.

Nepenthes alate Blanco

Euphorbia puleherrima Willd.

Citrus mazime (Burm.) Merr.

Raphanus sativus Linn.

Nephelium lappacewit Linn.

Calamus ornatus Blm.,

Shorea negrosensis Foxw.

Oryza sative Linn.

Avrtocarpus communis Forst,

Gardenia auguste (Linn.) Merr,

Pandanus sabotan Bleo.

Meiroxylon sagu Rotth.

Corchorus olitorins Linn.

Blumea balsamitera (Linn) DC.

Jasminwm sambac (Linn.) Ait.
Codigewm variegatum (Linn.)
Blm.

Sandoricum koetjupe (Burm. £:)
Mevrr.

Pachyrrhizus ervosus (Linn.) Urh.

Spondies purpures  Linn.
Glycine max (Linn) Mert.
Vigna sesquipedalis Frum,

Saccharum officinarum Linm,
Helianthus annwus Linn.
Saceharum spontaneum Linn,
Terminalio cateppe Linn.
Tamarindus indica Linn.
Bugenia aqueq Burm. A

Wit ,.‘.'.. el ‘ De. "

Plyagmites vulgaris (Lan) Trin.
 Slovea polysperma (Bleo.) Merr.
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Cucurbitaces

Leguminosae

Cucurbitaces
Piperacez
Solanacez

Solanacez
Solanaces

Burseracez

Bromeliacea
Euphorbiacese
Nepenthaceae
FEuphorbiacez
Rutacese
Crucifera
Sapindacez
Palmea
Dipterocarpaces
Gramines
Moraceae
Rubiaces
Pandanaceas
Palmee
Tilliacea
Compositae
Oleacea
Euphorbiaces

Meliacea

Leguminosae
Anacardiaces |
Leguminosa i . L
Leguminosz |

Gramines !
Compositee 1
Graminez |
Combretaces |
Leguminosea

Myrtaces
Graminese
Dipterocarpaces
Graminee
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'Ijuhog—dalag Cyperus compressus Linn. Cyperaces
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