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PREFACE

When the limitation on Philippine sugar was
sugar was imposed, the area devoted to sugar cane
in Batangas Province has been greatly reduced., The
problem is to look for other economic crops that
will serve as supplement to sugar cane, In order to
be able to determine the different crops adapted to
the soils of Batangas it is very important that the
soil condition of this province be thoroughly studied,
In view of this, the soil survey of Batangas Province
has been conducted, Data obtained from this soil
survey will serve to determine the crops adapted to
the different soils found in this province,

The main purpose of the present soil survey are
(1) to classify the soil as to series and types, (2)
to determine the potential fertility of the soil,
and (3) to furnish certain degree of information as
to what crops are most suited to different soil types.,
In addition the results from the soil survey will serve
as a guide to the proper methods of soil management
for different crops for maximum yield per unit area,

Considering the general topography and layout of
the entire Batangas Province, the most promising
crops that may be used as substitute for, or supple-
ment to, sugar cane are fruit trees, of which coconuts,
citrus, cacao, and coffee are the most important,

From the standpoint of soil conservation the planting
of fruit trees is very desirable, provided that the
system of farming is such that the land between the
trees is continually under cover, It has been ob-
served that the majority of cultivated fields in

this province are left exposed, especially during the
rainy season when the degree of erosion and soil de-
pletion is at its maximum, Because of favorable phy-
sical property of the soil, the degree of erosion in
the different parts of the province is very pronounced,
If the system of farming is not modified to check or
at least minimize the effect of erosion, the crop re-
turn per unit area will always be low, In connection
with the soil-survey program, field experiment to
determine fertilizer requirements of different crops
for certain soil types are being conducted in various
places of this province, The application of fertili-
zers is not the only factor concerned in successful




farming, Field operation with respect to soil con~
servation is also necessary in order tc give the
maximum efficiency to the fertilizer applied, During
the course of field experiments cover cropping, til=-

lage, and cultivation are included in the field pro=
gram,

crops between fruit trees has been tried in the Bu-
reau of Plant Industry at Lipa Experiment Station
and at Tanauan Substation, The results derived from
this cover cropping have been very satisfactory,
Previous to the application of cover cropping the
citrus trees in these stations had not been growing i
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normally nor producing plenty of fruits, The fruiting “
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The system of cover cropping with leguminous : 1

period of these trees did not occur yearly but possi-
bly every other year, When cover cropping has been
applied between these trees, the results show that
the trees are healthy and fruit heavily every year,
It is expected that with the data of soil analysis

from the soil survey and with those obtained from ace
tual field experiments, the program for crop diversi-
fication in this province can easily be formulated,

|
M, M, ALICANTE 1 l
Chief, Soil=Survey Division, Bureau I
of Science. In Charge, Soil-Survey
Project of the Department of Agri- ——
culture and Commerce |




SOIL SURVEY OF BATANGAS PROVINGCE
PHILIPPINE ISLANDS

By M, M, ALICANTE, D. E. ROSELL, R, ISIDRO, AND S,
: HERNANDEZ

INTRODUCTION

Settlement and history.- Long before Martin de
Goiti and Juan de Salcedo ascended the Pansipit Ri-
ver to Taal Lake in 1570, the region known today as
Batangas Province had been already populated by the
natives, A flourishing settlement around Taal Lake
was engaged in farming, fishing, and commerce. But
due to the repeated destructive eruptions of Taal
Volcano and the frequent attacks of Moros, all towms
were moved into the inland portions of the province.

The territory of Batangas was originally in-
cluded in the then province of Caliliya, with Balayan
as its capital, There is no clear record regarding
the existence of this province, It was “reported,
however, that Mindoro, Marinduque, Tayabas, and Pa-
lawan were included in this province, Later on the
outlying districts were detached and the province
was called Balayan, with Comintang as capital,

In 1581 Batangas Province was founded, with Bala-
yan as capital., There were a number of Balayan~toha~
medan settlements founded in the towns of Nasugbu, Ba-
layan, Batangas, and in the regions arcund Taal Lake,

In the early part of the Spanish domination the
people made considerable progress, The Jesuit Order
established the towns of Lian, Nasugbu, and Bauan,
The present towns of Taal, Lemery, Bauan, and Lipa
were founded in about 1603, The capital of the pro-
vince was transferred from Balayan to Taal, and in
1754 it was transferred to Batangas, the present ca-
pital, It was during this time that Taal church was
built, This church is supposed to be the largest in
the Philippines, It measures 40 meters in width, 25
meters in height, and 75 meters in length,

Civil government, with Batangas as capital, was
established on May 2, 1901,
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The province has 26 municipalities with a popu-
lation of 426,159 (July, 1935),

Transportation and communication.- The province
has a network of first and second class roads con-
necting all towns except the town of Lobo, The ap=
proach to the province from Manila can be made by
way of Laguna, leaving at Calamba or by way of Cavi-
te throughout the whole province, The route to the
western part of the province from Manila via the Ta-
gaytay Ridge shortens the distance by about 66 kilc-
meters,

Only two rivers of the province are navigable
by small boats; namely, Calumpang River in the town
of Batangas, and Pansipit River in Taal, The wharf
at Batangas affords the docking of small inter-island
boats. These boats maintain regular shipping sche-
dule between Batangas and Mindoro via the town of
Lobo,

Telephone and telegraph lines, operated and
maintained by the provincial government of Batangas,
connect almost all the towns of the province, Long
distance telephone from Manila is operated by the
Philippine Long Distance Telephone Company,

Public Health,- The Bureau of Health maintains
the services of doctors, nurses, and sanitary ins-
pectors throughout the province, with headquarters
in the provincial capital, In addition to the re-
gulatory service the province maintains a hospital
in the capital,

Education,~ Public schools are available in
every town of the province. In some big towns there
are also private schools mostly operated by the Ca-
tholic church, The provincial high school and trade
school are located in the town of Batangas, the ca-
pital of the province,

Industries,~ Agriculture is the main industry
of the province. Stock raising, which constitutes
horses, cattle, and hogs, is also considered an.im-
portant industry of the province, It has been
claimed that the Batangas horses are the best in the
islands,
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Fishing is an industry next to agriculture in
importance, Fresh and salted fish are constantly
exported to Manila from Batangas, Balayan, Bauan,
Taal, and Nasugbu,

Lumbering on a small scale is done in WNasugbu
and in San Juan, bMost of the timbers are out from
the remaining small area of forest around Nasugbu.
Besides timbers there are patches of bamboo forest
in the upland sections of the province,

Manufacturing is considered an important ine
dustry, Saddles and harnesses are manufactured in
Lipa. Among the other products manufactured are
whips, ropes, bamboo baskets, buri hats, blankets,
towels, mosquito nets, and fish nets, The manu-
facture of fish nets is mostly done in the towns
along the seashore,

PHYSIOGRAPHY AND GEOLOGY

Batangas Province lies in the southwestern vole
canic region of Luzon and is situated within 13° 32°
north latitude, and 120° 30! longitude, It is bound-
ed on the north by Cavite and Laguna Provinces and
on the east by Tayabas Province, The whole coast
borders on the China Sea,

In general the province is rolling, except in
the slope along Nasugbu, Balayarn, and Batangas Bay,
In other parts along the coast the shore line is
rough and broken by several points and identations,
In the northern part of the province lies Taal Lake,
with an area of approximately 359 square kilometers,
This lake is believed to be of volcanic origin, It
is drained by the Pansipit River which flows south
into the Balayan Bay,

There are several prominent mountains in the
province, The Maquiling and Malaraya Mountains se~
parate the province from Laguna and Tayabas Provinces,
The Natulso and San Pedrino Mountains are located in
the western part, while Mount Baboy and Batangas Bay,
The Tageytay Ridge separates Batangas Province from
Cavite Province,

Geologically, the province consists principal-
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ly of water=laid volcanic tuff, This tuffaceous
formation covers the agricultural region of the
province, The Lobo Mountain consists principally
of andesites of the western Cordillera, Mounts
Maquilling, Malaraya, Batulac, Babuyan, and Panay
consist of andesite with basalts of the socuthwest-
ern volcanic regions. Mount San Pedrino, the whole
of Santiago peninsula, and the coast southeast of
Lobo Mountain are coral reefs and marls, Marine
conglomerates occur from Limbones coves to Nasugbu
Point just west of Dos Picos and Pico de Loro Moun=-
tains, Alluvial and littoral deposits occur along
the coasts between Batangas and Bauan, between Taal
and Balayan, and also at Nasugbu,

"IRRIGATION AND DRAINAGE

The province as a whole is a well=drained country,
The gently rolling and undulating elevated land of
Lipa, San Jose, Cuenca, Ibaan, and Tayaan are drained
by the Calumpang River, The western region of this
area is drained by the Taal lake, The Tanauan and
Santo Tomas area is drained by the San Juan River,

The western part of the province from Tazl to
Nasugbu is drazined by several rivers, The Pansipit
River is the cutlet of the Taal Lake, The rolling
land of the region between Lemery and Balayan is
drained by the several rivers that flow from the up-
lend of Batulao Mountain, The level and sandy areas
below are irrigated by these rivers, The Palico Ri=-
ver and its tributaries drain the upland of Tuy and
Nasugbu, and irrigate the lowland area of Lian and
Nasugbu,

The Bubutong River at Birinayan supplies drink-
ing water for ghe pecple of the town of Mendez Mufies
in Cavite Province, Rice fields at Rosarioc are
irrigated by the tributary of Calumpang River, At
present there is no government irrigation system
established in this province,

CLIMATE

In any agricultural country, climate is a'deter-
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mining factor affecting the growing season of crops.

Upland rice can only be grown during the first part

of the rainy seasom, Other crops depend to a cer-

“taln degree on the availability of rainfall, The
adaptability of the several permanent crops is also in-
fluenced by climatic conditions,

There are two distinct seasons in Batangas
Province, The dry season begins in the later part
- of December and ends in the later part of May or
the early part of June, The raemaining part of the
year is the wet season, :

In general the rainfall is almost equally dis-
tributed throughout the province, The western part
of the province covering the regions within the Ta-
lisay-Masugbu~-Calatagan~Calaca area, however, has
slightly more rainfall than the other districts of
the prewince, Lipa represents the northern part;
Batangas, the southern part; Nasugbu and Balayan,
the western part; and San Juan de Bolbok, the east~
ern party : 5

The northern part is cooler than the rest of
the prowince, 'The maximum temperature during April
in Lipads 32,5° C; in Batangas, 34,9° C; in Na-
sugbuy, 3£.1° C; and in Balayan, 32,6° C,

Because it is being protected by the Banshao,
the Maguilling, and the Malaraya Mountain on the
j southeastern part, and Mindoro on the southern part,
‘ the prowince is seldom visited by violent typhoons,
| Big fleeds seldom occur, With.the exception of the
violemt eruption of Taal Volcano, Batangas Province
is 2lmost free from destruction as far as climatic
hazards are concerned,

Table 1 shows the climatic records of the five
towns ©f Batangas Province,

——

AGRICULTURE

culture is the main industry of the people
of Ba 2s Province, The agricultural history

e nineteenth century was a period of eco-
th, 1In 18l4 coffee plant (coffes arabica
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Linn) was introduced and it became the most im=
portant crop, In 1887 the town of Lipa alone pro-
duced 70,000 piculs, or 4,427,500 kilos, of coffee
which was four times greater than the total Philip-
pine production in 1933, The industry, however, did
not last long because of the occurrence of coffee
blight (Homileia vastatrix) which attacked the plant,
and in 1892 the different coffee plantations were
practically destroyed, Today very few coffee planta-
tions can be found in the province, Judging from

the present agricultural program of the people, the
coffee industry in Batangas Provinee is abandoned. -
The total soil cover of the province is approximately
325,170 hectares, 1In 1932 the Bureau of Forestry
classified this soil cover, as shown in Table 2e

Table 2,- Classification of the soil.cover of Batangas
Province, December 31, 1932,

Area in

il
H g i
f hectares f T e f
Commercial forest = - - - * 19.078,0 ¢ 5,87 L
Noncommercial forest e = = f 18,734,0 ° 5,76
Cultivated area = = = = < © 144,936,0 ° 44,57 |
Open land - = - = = = = - % 140,380,0 ¢ 43,17
pSalt marsh - = = = = = = * 18470 > 0,57
Unexplored = = = = = e 191,0 £ 0,06
Total soil cover ! 375,170,0 ° 100,00

Data from Fischer, 4, F, Wealth of the Forest,

»

Philippines Herald Yearbook 3 (1935) 4l-44,

The system of agriculture in the province is
diversified, The types of soils of the province
make such system possible, During 1932, 144,946
Bectares were cultivated and planted to different
€rops. The total value of produce was 8,739,540
Pesos, In 1933, 108,209 hectares were cultivated,
With a total value of 8,437,620 pesosg in 1934,

=nmmm
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106,184 hectares, with a total value of 10,814,160
pesos; and in 1935, 91,162 hectares, with a total
value of 5,244,600 pesos, v

The seven leading crops of the province arranged
in the order of their importance are palay, sugar
cane, corn, coconuts, bananas, mandarin, and mangoes,
The area planted and the value of the produce of
these crops are shown in Table 3, :

Rice, being staple crop, is grown in every town.
In 1935, 52,470 hectares were cultivated and planted
to rice, Mgyst of the rice planted are upland varie-
ties, such as Pulang bigas, Kinanda, Kinastila, Ino-
siw, Inapostol, Binirhen, and several others, The
yield per hectare varies according to the type of
soil and the varieties of palay planted. The average,
however, ranges from 20 to 25 cavamns per hectare,
In newly opened land the yield is between 25 and 35
cavans per hectare, Glutinous rice is also planted
but the area devoted to it is very small, The Lipa,
Tagaytay, and Magallanes soils, if properly cultivated,
give a high yield per hectare, This yield, however,
can be increased by the application of commercizl
~ fertilizers.

Lowland rice is planted in Rosario, part of
Tayaan, Batangas, Calaca, Balayan, Nasugbu, and Lian,
In Rosario and Tayaan the lowland rice is planted on
Guadalupe soils. In Nasugbu and Lian the rice is
planted on Calumpang and Magallanes soils, Irriga=-
‘tion water is available at Nasugbu and Lian areas,
The average yield ranges from 35 to 40 cavans., Du~
ring good season, however, the yield reaches as
Bich as 75 cavans per hectare,

Sugar cane is the second most important crop of
Ehe province, Due to the limitation placed on sugar
production, the area planted to sugar cane in 1935
i2s reduced to 7,590 hectares, The total wvalue of
Be produced was 2,599,920 pesos, which is very much
Dwer than that in former years, There are two su-
centrals in Batangas, which are located on the
itreme western part of the province one at, Cala- :
agan and the other at Nasugbu, The Central Azucarexra
= Calatagan has.a daily capacity of 700 toms.
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Rice, being staple crop, is grown in every
gown, In 1935, 52,470 hectares were cultivated
anc planted to rice, Most of the rice planted are
land varieties, such as Pulang Bigas, Kinanda,
Kinastila, Inosiw, Inapostol, Binirhen, and seve=-
Tal others., The yield per hectare varies accord=
ing to the type of soil and the varieties of palay
planted, The average, however, ranges from 20 to
25 cavans per hectare, In newly opened land the
wicld is between 25 and 35 cavans per hectare,
Glutinous rice.is also planted but the area devo-
ted to it is very small, The Lipa, Tagaytay, and
Mogallanes soils, if properly cultivated, give a
high yield per hectare, This yield, however, can
be increased by the application of commercial
fertilizers,

Lowland rice is planted in Rosario, part of

| Tayzan, Batangas, Calaca, Balayan, Nasugbu, and
Lian, In Rosario and Tayaan the lowland rice is
planted on Guadalupe soils, In Nasugbu and Lian
' the rice is planted on Calumpang and Magallames
soils, Irrigation water is available at Nasugbu
and Lian areas., The average yield ranges from 35
to 40 cavans, During good season, however, the
yield reaches as high as 75 cavans per hectare,

Sugar cane is the second most important crop
of the province, Due to the limitation placed on
sugar production, the area planted to sugar cane
in 1935 was reduced to 7,590 hectares, The total
value of the produce was 2,599,920 pesos, which is
very much lower than that in former years. There
are two sugar centrals in Batangas, which are lo=
cated on the extreme western part of the provinces
one at Calatagan and the other at Nasugbu., The
Central Azucarera de Calatagan has a daily capacity
of 700 tons, and mills all- the sugar cane produced
in the Calatagan district, The Central Azucarera
de Don Pedro at Nasugbu has a daily capacity of
2,600 tons, and mills the sugar cane from Lian,
Tuy, Nasugbu, Balayan, Lemery, and part of upland
Cavite at Kaytitinga and Bailen, The sugar cane
grown at Ibaan, San Jose, Lipa, Malvar, Tanauan,
and Talisay is milled at Canlubang, Laguna. Su-
gar cane grown in other parts of the province is
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" used for home consumption or is manufactured into
- muscavado and panochg sugar,

_ The varieties of cane planted are mestly P.O.
J. 2878, Mauritius, and Luzon white, These are
grown in various types of soils, Regardless of
soil types, commercial fertilizers are heavily
applied to increase the yield of came per hectare,

' Most of the soils utilized for sugar cane are light-
textured soils, 1In the preparation of Sugar cane
land, tractors and other modern implements are used,

' Because of the friability of the soils in sugar-

fcane district, the land is easily prepared, The

‘average yield per hectare in Calatagan and Don Pe-
dro sugar districts is from 50 to 60 piculs of su-
gar. This yield compares favorably with those of
©ther sugar districts in Luzon,

Corn is next to sugar came in impertance as
staple crop and is grown in almost every town of
‘the province, Sometimes it is planted in rotatiom

th rice or side by side with rice. In 1935 the
area planted to corn was 14,300 hectares, and had a
- total value of produce amounting to 184,410 pesos,
The varieties of corn grown are the native yellow
faint and the white, White corn is planted mostly
on Lipa loam and on Ibaan soils, This variety is
sold green in Manila markets, and the yellow flint
is marketed dry. The green corn commands much
higher price tham dry corn, The biggest amount
6f corn produced is utilized as feed for stocks
and poultry,

When the abaca industry of Cavite and Batangss
as destroyed Dy the bunchy-top disease ten yeors
2880, some of the areas vacated were planted ‘o co-
tonuts, Thus the number of coconuts increased withe
ut sacrificing the existing areas for the other
Tops., In 1935 there were 7,950 hectares planted
#0 coconuts, The value of the produce amounted to
52,940 pesos, Most of the trees are found on Ta-
aytay and Magallanes soils on the western part,
zound Taal Lake from Bayuyungan, Talisay, Balite,
id Cuenca, to San Nicolas at Pansipit River, co=
Jnut trees are planted in great quantities, In

Bto Tomas, Malvar, Lipa, Rosario, and Ibaan, co-
mut is also grown, In Laiya Barrio the coconut




- 13 = (‘4 5

5\

trees grow well on Patungan soils, Big anﬁé%@althy
coconut trees are also found in the vicinity of Sem
Juan de Bolbok, Coconut trees are found growing
oven- on a small scale in every town of the province.

Banana is one of the important fruit trees in
Batangas Province, In 1935, 3,534 hectares were
planted and the produce amounted to 328,270 pesos.
The important varicties planted are latundan, I.ca=
tan, saba, bongolan, and tarnate, This plent is
grown in every town in the province, Around the
 shorz of Taal Lake bongolan and lakatan varieties
are grown on a large scale and great quantities are
sold at Balite Barrio, :

Mandarin orange (Gitrus nobilis Iour, )y Known:
in Tagalog as sintoris, OT dalanhita, is the pride
of Batangas Province, The rich and well-drained
Lipa and Ibaan soils with favorable mild climate
favor greatly the production of Batangas mandarina.
In 1935, 1,104 hectares were planted to mandarin,
This area is equivalent to ona~half of the total’
area planted to mandarin for the whole Philippine

Islands in 1933, The citrus experiment stations at
Tanauan and at Lipa are responsible for the improve-
ments of the varieties, culture, and management of
citrus industry of the province,

The Tanauan Citrus Experiment Station has de=
monstrated that cover cropping of the mandarin
p. ntation with ipil-ipil (1eucaena glauca {(Linm,)
Benth, ), cacauate (Gliricidia sepium (Jacqe ) Steud,),
and Tephrosia csndida gave successful results. Ex-
periments with commercial fertilizers likewise give
successful results, The Calatagan hacienda has
suc-cssfully established an oxchard of Batangas
mandarin on Sibul soils, The trees are growing
normally,

Mango is considered one of the most deiicious
fruits grown in the Philippines., In Batangas Pro-~
vince several trees are grown in almost every TOWN.
The total area planted in the province up to 1935
was 664 hectares, During that year the total value
of the produce amounted to 30,220 pesos, There are
two varisties of mango planted, Other important
fruic trees grown in the province are sugar apples
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. pomelo, orange, papaya, lanzones, custard apple,
chico, and avocado, These trees are planted in

- small lots, Avocado trees are, however, increas=
ing in numbery, It has been observed that the num=
ber of trees planted has been increasing every
year,

The root crops of the province consist of

. sweet potatoes, cassava, gabi, ubi, tugue, arrow-
root, and radish, These crops are well adapted to
- the loose and sandy volcanic soils on the western
part of the province, Native and Bermuda onions
constitute one of the most important crops of Leme=
ry, Calaca, and Balayan, Ubi, tugue, and arrowroot
are used for making candies and other delicacies.

The vegetable crops of the province are beans,
‘eggplant, tomato, cabbage, pechay, cauliflower,
chayote, upo, and squash, Cabbage, cauliflower;
and strawberry are grown with success on the Lipa
doam soil in Lipa.

: The animal industry of the province consists
of native cattle, carabaos, horses, goats, hogs,
and poultry, The cattle industry is carried on
the western part of the province, Some carabaos
and cattle are also raised in the Lobo Mountain
area,

In the rolling and mountain areas of Tuy,
‘Balayan, Calaca, and Lemery are several hundred
‘heads of cattle. In the Taal Volcano area several
‘heads of cattle are raised, Pigs and chickens are
raised in almost every barrio and town of the pro-
vince,

‘The Batangas horses are famous in the Tagalog
regions, The Bureau of Animal Industry maintains
a breecding station at Batangas, Batangas, on the
San Jose=Batangas road,

BATANGAS SOILS

As in Cavite Province; the nature of the topo-
raphy and the several soil types are respomsible
for the distribution of several crops and the type
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of farming in Batangas Province., In the southwestern
region the soils are mostly volcanic in origin,

~ The soils of Batangas are divided into several
soil series and soil types, as followss

1, Batangas series
(a) Batangas hydrosol
2, Guadalupe series

(a) Guadalupe clay loam
(b) Guadalupe clay

3. Magallanes series
(a) Magallanes lcam
(b) Magallanes loam gravelly phase
(c) Magallanes sandy loam
4, Tagaytay series
- (a) Tagaytay sandy loam
5, Patungan series
(a) Patungan sand

6, Sibul series

(a) Sibul loam
(b) Sibul clay loam

7. Calumpang series

(a) Calumpang sandy loam
(b) Calumpang silt loam
(c) Calumpang clay loam

8, Taal series

(a) Taal fine sandy loam
(b) Tazl sandy loem

(c) Taal fine sand

(d) Taal volcano sand
(e) Taal sand
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9. Ibaan series

(a) Ibaan silt loam

{(b) TIbaan loam

(c) 1Ibaan loam gravelly phase
(d) 1Ibaan clay loam

(e) TIbaan soil undifferentiated

10, tipa series

(a) 1Lipa loam
(b) Lipa loam deep phase

In the following pages the various series and
soil types are described in detail, The old series,
such as Sibul, Guadalupe, Tageytay, Patungan,and
Magallanes, established and mepped in Bulacen, Ri-
zal, and Cavite Provinces, are not described, but
their corresponding soil types are noted, The ares
2nd proportionate extent of the different soil types
are shown in Table 4, The location and distribution
these types are shown in the accompanying colored
H3p, -

Batangas hydroscl.,- The hydrosol found in
Bis province is of small area and is limited to
mall patches in the towns of Lemery, Bauan, and
atangas, Generally, the subaqueous horizons are
stly mud, The soils of Batangas Province are
ght in texture and consist of sandy soils and

am soils, The sandy mud subaqueous horizons are
mmonly present and below these horizons is sand,
£s type of soil is devoted to bangos fishponds,

Guadalupe clay loam,- The surface soil of
adalupe clay loam is dark brown to brownish grays
® depth ranges from 15 to 30 centimeters, The
3s0il is mottled with dark-gray, reddish-brown,
dark-brown clay, In many small areas, espe-
lly the lowland rice field, the surface soil is
¥ shollow -~J the subsoil is just a few centi-
ers below, In places where the substratum is

L developed or weathered, the thickness of the
Banic tuff ranges from 50 to 70 centimeters

8 the surface, The lowland portions of the

E are devoted to rice, while the uplands are
ited tococonut, This type is found in the
mities of Taysan, Rosario, and San Juan,
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Guadalupe clay.~ The surface soil of Guada=-
lupe clay ranges in depth from 25 to 30 centimeters,
It is dark to nearly black, coarse granular to clod-
dy when dry, The undisturbed soil is hard and com-~
pact. This bakes and cracks, making it hard to
plow and harrow, When wet, the soil is very fine
granular and sticky, The subsoil, ranging in depth
from 50 to 80 centimeters, is clay and is lighter in
color than the surface soil, It is fine granular
when dry but sticky and plastic when wet, Tuffa-
Ceous concretions are present, The lower subsoil

is highly weathered tuffaceous rock with crevices
‘containing colored soil from the surface, The subs-
Eratum is volcanic tuffaceous material in varying
‘degree of weathering, Rice is mestly grown in this
type of soil with or without irrigation,

Guadalupe clay is found between the towns of Ro-
sario and San Juan along the lowland and pecorly
drained arcas, GCoconut trees are grown on a large
scale, especially in Laiya Barrio, The whole area
is thinly populated, .

A Magallanes loam,~ The surface soil of Magallanes
\ loam, ranging in depth from 25 to 35 centimeters, is
Pale~brown to light reddish=brown friable and fine to
coarse granular locam of somewhat sandy in texture,

In wooded areas where the soil is not disturbed or
cultivated, the color is darker and the texture is
Beavier than the soil of the open field,

With proper amount of meisture this soil is
asily worked, The undisturbed, or umplowed, soil

8 hard, and bakes and cracks when dry, The ave-

Bge topography is rolling, broken by creeks and
¥ers, and this makes the drainage fairly efficient,
2 subsoil is pale yellowish-brown, coarse granu-

E to cloddy clay loam in the upper horizon and a
gily weathered, yellowish-brown volcanic tuff ma-
Fial in the lower horizon, The substratum is tuf-
teous rock of undetermined depth,

Magallanes loam is planted mostly to sugar
e, The sloppy and hilly areas are planted to
nd rice, Bananas, citrus, chicos, and vegeta-
S are grown, The forested areas contained seve-
. first-and secondwclass timber, In the north-
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B part of Nasugbu, near Looc, the forested area
dinhabited by deer and wild hogs,

Magallanes loam gravelly phase,- The gravelly
ise of the Magallanes loam consists of the moun-
In areas of the Batulao Mountain, The mountain
les were deforested and badly eroded, exposing

= gravelly subsoil, At present the hillsides :
= covered with cogon, The whole area is utilized
8tly for pasture,

Magallanes sandy loam,- Next to the Magallanes
® is the Magallanes sandy loam, This type is lo=-
8d and mapped in the vicinities of Lian, Nasughbu,
fs and Balayan, The surface scil, ranging in

Pth from 20 to 30 centimeters, is loose and al= -
£ structureless pale=brown to grayish-brown sandy
The subsoil is darker in color and heavier in
BEure, being loam to clay loam with tuffaceous come
2tion and gravel in the lower subsoil horizons,

= substratum consists of volcanic tuff,

The soil is heavily eroded, In many areas the
801l is exposed, rendering the soil area unpro-
L1Ve,

‘The most important Crop planted in this type
S6il is sugar cane, The cane is milled in the
1 Azucarera de Don Pedro in Nasugbu, For su-

Eane the soil is heavily fertilized with sul-
B of ammonia,

ytay sandy loam,=- The 12 to 50 centimeters
e soil of the Tagaytay sandy loam is darke
© nearly black friable and granular sandy
i1 with considerable amount of volcanic sand,
il is dark brown to very dark brown, and
texture from clay loam to clay, This sub-
- on reddish-brown to yellowish=brown adobe
leanic tuff, The tuffaceous material va-
debth according to the topography of the

e places, especially near the ridge,

@ zone of volcanic ash accumulation just
surface soil, This zone, however, dis~
B well-cultivated or highly eroded arcas,

-
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4s found in Batangas Province, the soil is
€ly covered with cogon (Imperata cylindrion
20, ), Talahib (Saccharum spontaneum Linn, ), and
=grade forest trees, The cogonal, talahib, and
ingay areas are used for pasture,

The whole area extends from Caylaway Barrio,
igbu, to Tranca Barrio, Talisay, The mountain
S along Talisay are planted to sugar cane, rice
Eoconut trees, Bonanas, coffee, avocado, and
BT fruit trees are also growin,

Patungan sand,- Patungan sand, which was first
Slished in Cavite, is pale=gray to almost white
This type has been the result of disintegra-
and weathering of light=colored rocks in the
and carried down by the river, A wide area
S type is found along the Lobo River and in
‘Barrio, Coconut is the principal crop grown,

8ibul loam,~ The surface soil of Sibul-loam,

B2 in depth from 25 to 35 centimeters, is dark-
L0 dark grayish=brown fine granular and slight-
The soil makes a very good tilth
Howed and harrowed several times at op timum

iTe condition, The subsoil is dark brownish-
lay loam to clay with limestone gravels,

f8ar cane is the most important Crop grown
8 Lype of soil, Peanuts, tomatoes, bananas,
& vegetables are also grown, A large citrus

fon is being planted by the Calatagan Central,
Llumpang Barrio,

.}_topography of the land is gently roiling

ul clay loam,= The surface soil of Sibul
ranging in depth from 25 to 35 centimeters,
Brown to light grayishe~brown clay loam with

£0 dark-brown spherical concretions, The soil
L¥ granular, somewhat porous when dry but

len wet, The upper part of the subsoil is

8 to dull grayish brown, almost compact in
E€s. It consists of calcareous material and
Siably heavier in texture than the surface
B¢ lower subsoil, which extends to a depth
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from 45 to 70 centimeters, is coarse gra-
® cloddy friable clay with varying quantities
arcous material, The substratum, which is
calcareous, resembles that of weathered
B-sray tuffaceous material,

je vegetation of the surrounding area is lu-
t, as 1s always the case of a limestone re-
Sugar cane is plantedin large number along
ides, Bananas, peanuts, and vegetable

= planted on Lobo Mountain and its vicini-
the newly opened areas corn and upland
Ee planted,

Guadalupe Series g
e soils of the Calumpang series are character-
¥ gray to brownish=gray surface scil and dark-
00 grayish dark=brown heavy=textured subscils,
Dstrata are mottled either with grayish=brown
th yellowish=brown clay tuffaceous materials,
es was first established by Dorsey in 1903
province,

Generally, these soils are alluvial soils,
present the accumulation of fine sediments

it down by stream and deposited in shallow

Soils that have been formed in this manner
a few exceptions fertile,

topography is generally level, becoming
32 a2s the soil boundary merges into another
The principal crops grown are sugar cane,
gnd rice, Tobacco is being tried in scome

ps of the area,

§ established in the province, this series is
lin Lian, Nasugbu, and Batangas, along the

and creeks,

e typical soil profile of this series is
¥ the silt loam type, as follows:




Silt loam

Depth of scil Characteristics
cm, -

0 to 10 Light-gray, compact, and hard
silt loam, highly plastic and
slightly sticky. ;

10 to 4O Dark-—gray to very dark-browm
clay loam, cloddy in siructure,
and sticky.

L0 to 150 Hottled with gray-brown, and
yellowish~brown clay loam to
clay with come sandy material.
Sticky and plastic,

Calumpang sandy loam.~ The surface goil of the
Calumpang sandy loam is light grayish-brown loose
and structureless sandy loame. The depth ranges
from 35 to 4O centimeters, The lower cubsoil is
dark-browun clay, becoming mottled with light browm
anc light graye The substratum is a highly wea-
thered tuffaceous rock.

The principal crop grown in this type of seil
sugar canes Lowland rice with irrigation is
anted on the low area, Planting of tobaceco
per in this type of soil in the neighborhood
asugbu central is being trieds This type of
is also found in Lian, Calatagan, and Batangas.
Being transported by streams, it is fertile if pro-
perly handled,

o N ST
=

B
=

Calumpang silt loame~ This type, as clagsified
and mapped, is located near the mouth of the Calum-
pang River and the town proper of Batmngas. The
surface soil, ranging in depth from 15 to 20 centi~
meters, is brownish-gray silt loam and is compact,
This soil, on account of its large proportion of
silt, bakes and cracks when dry and Fforms firm
clods that are hard %o pulverize., The subsoil is
dark, brownish~gray, and dark-brown mottlings in
the lower subsoil horizons. The substratum is
dark~broun to brownish-red waxy clay with sandy
texture,

Corn and lowland rice are the principal crops
growns, Vegetables of verious kinds are also growm
on this soil, but because of poor drainage the
growth ig not as good as in loose soils, Poor
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drainage may be remedied by proper cultivation,

Calumpang clay loam,- The surface soil of
Calumpang clay loam is brownish-gray hard and com-
Pact clay loams The subsoil ig darkwsray gtiff
and waxy clay loam o clays. This is gmall area
found near Utud Barrio, towm of RHasugbu, and Ba-
tangas, ;

-
<

LEvery year this soil is growmn to sugar cane
but the yield is somewhat lows Proper cultivation
and drainage will materially increase the vield per
hectare,

TAAL SERIES

The taal serieg comprises several soil Tybes,
the formation of which Wwae influenced largely by
the successive eruptions of Taal Volcano. The sup—
face soil ig generally grayish brown +o light gray
when dry and dark brown to nearly black when wet,
The subsoil ig light gray to grayish brown. The
substratum is composed of looce sand and gravel in
sone places and tuffaceocus Sanc and gravel in other
pPlaces, Near Calaca the substratum consists of
burnt voleanic tuff vhich is somewhat resictant to
erosion, In lowland areas the subeoil and substra-
cum consists of burnt volecanio tuff which is some-
what resistant to erosion. In lowland arecas the sub=—- -
S0il and subgtratum consist of several thin layers
oi volecanic sand, These different strats of sand
indicate different stages of deposition,

The topography is gently level in the lowland
and rolling in the upland, In the uncultivated areac
the characteristic vegetation is ar a (Acacia farne-
sizna (Linn.) Wilid,) ang ipil-ipil (Leucaena glauca
(Linn,) Benth.) trees. Camachile irees (Pithecolo—
bium dulce (Roxb.) Benth.) grown wild in the hilly
areas along the shores of Taal lake,

Soils of this series arc best suited to woo:
Crops, such ag ubi (Diozcerea alata-Linn,), tugue
(Dioscera fasiculata Roxbe), gabi (Colocasia e
culentun (Linn,) Schott), arrowrcot (Maranta afun—
dinacez), and cassava (lianihot utilissima Pohl,),

ol
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The Taal fine sandy loan is the biggest type
of the Taal seriess This comprises the rolling
lands, hills, and mountains east, north, and west
of Taal, covering portions of the touns of Lina,
Tanauan, Taal, and Calaca.

This soil produces good crop of sugar cane
every years Because of its physical properties it
is eagily prepared, Sugar cane is extensively
planted in Calaca, Taal, and Talisay. Corn, rice,
vegetables; and citius trees are also grown, Cacao
and coffee are planted in patches along chaded arcas,
especially in the backyards, In Talisay and Tana-—
uan upland rice and coconut are also planted in
this types

Taal sandy loame~ The surface soil of Taal
sandy loam consists of brownish-gray loose and
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structureless sandy loam soil ranging in depth

from 4O to 45 centimeters. In level areas ‘the
surface soil is deeper than in rolling areas. The
subsoil consists of two or more this layers of vol-
canic sand and between these layers is light-gray
sandy loam soils The substratum is either ligh%—
gray volecanic sand or gray volcanic tuff with sandc.

Taal sandy loam is second in area to Taal fine
sandy loam of the Taal series, It is located in the
tovm of Balayan and in the northwestern part of the
Calacas Sugar cane is the nost important crop. The
canes are milled in Nasugbu, Corn, upland rice,
citrus, and other fruit trees are grown, The up-
land area is used for pasture pUrposes.

Taal fine sande~ Taal fine sand consists of
gray loose and structureless fine sand surface soil
ranging in depth from 25 to 45 centimeters depend-
ing upon the topography of the place, The subsoil
has several thin layers of coarse and ranging in
thickness from 3 to 5 centimeters., The substratunm
is gray fine sand,.

This type of soils is found along the lake
shore, extending from Birinayan Barrio to San Ni-
colas at Pansipit River. Two large areas cepara-
ted by a strip of sandy loam type were mapped at
Taal and Calaca, :

Sugar cane is an important crop. Vegetables
are grown in Bayuyungan, Balakilang, and Birinayan,
Coffee, cacao, avocado, and other fruits are also
grown on this soil. Camachile trees growm wild
along the lake shore,

Because of the topography of the place and
the physical characteristics of the goil, this
type is always subject to heavy erosion EVery yeals

Taal Volcano sande— Taal Volcano sand is
found bordering Taal Volcano, The sand is mized
with reddich-brown gravel with voleanic boulders
here and there scattered over the seas

The characteristic vegetation of this area
ic aroma trees and some camachile, This place is
also utilized for pasture,
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Taal sande~ Taal sand congists of dark-gray
volecanic sand carried by water and deposited along
the sides of the streams and seashores of the Bala--
yan Bays It is also found in Nasugbu, Lian, and
Calatagan. Sugar cane is being planted in Tazl,
Calaca, and Balayan,

IBAAN SERIES

The Ibaan series was established, classified,
and mapped by Dorsey in 1903 in Batangas Province,
In the present classification the same arez is elacgi-
fied ag Ibaan series. Several other series, or types,
as classified by Dorsey in this area were. included
in Ibaan soils, These types are Taysan clay, lala-
bo clay, Talumpoc clay loam, and Macolod gravelly
loam, In the future, when detailed survey will be
made in this area, these types and other soils will
be classified, %

The Ibaan series consists of brown to light
reddish=brown slightly friable coarse granular soil
ranging in texture from silt loam to clay loam,
When allowed to dry in uncultivated state, the soil
bakes and cracks, and it is dQifficult to plow. The
soil is easily made in good tilth when plowed and
harrowed at its optimum moisture content, The sub-~
soil is reddish-brown tenacious clay loam to clay
with tuffaceous gravel and concretion in the lower
subgoils, The substratum is highly weathered tuffa-
ceous rock with some sande In the lower areas the
substratum is compact, dark-gray sand horizon, while
in the elevated areas the tuffaceous rock is of in—
definite depth,

Hhere this seriec ig typically developed, the
suriace soil ranges in depth from 20 +o 30 centi-
meters, and the subsoil in from 45 to B5 centimeters,
In highly eroded areas the surface is entirely gone,
thus exposing the subsoil, On the average the sur-
face and subsoil rarely exceed 30 centimeters. Ia
lowland portion, however, the surface and subsoil
extend as deep asz 80 centimeters,

Generally the topography is rolling and hilly.
There are almost level areas around Alitagtag and -
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Cuenca, The whole area of this series including
the mountains and hille is greatly eroded and cri-
tically exposged,- Various crops are grown on these
soils,. from lowland rice and sugar cane toc citrus
trees and vegetables, A typical profile of thig

series is represented by the clay loam type.
Ibaan clay loar

Depth of soil Characterigtics

Ciilg
0 to 20 Brown to dark-brown cloddy or
coarse granular clay loam
and friable,

30 to 55 . Brown to dark-brouwn clay loam
heavier in texture than sur-
face soil, Friable, fine
and granular,

55 to 90 Highly weathered tuffaceous
material with plenty of con-
cretions,

S0 to 120 Soft yellowish~brown tufs,
highly weathered,

120 to 130 Soue of fine~grained tuffaceous
material with some sand,
130 to 150 Sandy-textured tuffaceous roci,

Ibaan silt loam.— The surface soil of Tbaan
silt loam is light reddish~brown to brown slightly
friable and granular silt loam. The depth ranges
from 15 to 25 centimeterz, shallow in rolling and
hilly areas, and deep in lowland areas, Hhen allowed
o dry, the soil bakes and cracks, and is hard to
plows The subsoil is light reddish-brown +o brown
clay loam with some tuffaceous concretions and gra-
vels. The upper subsoil is coarse granular +o cloddy
in structure, becoming structureless in the lower
subsoil which containg Plenty of concretions and
tuffaceous gravels, The parent material ic tuffa-
ceous rock,
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The topography is rolling. The level areas
are planted to either sugar cane or lowland rice.
The hillsides are badly exposed %o erosion,

Generally, the surface soil has been badly
eroded, leaving the subsoil exposed, Upland rice
and sugar cane are important crops grown, Other
erops, such as citrus, corm, and various kinds of
vegetables, are also grown,

Ibaan loam,~ Ibaan loam is one of the bigpest,
single types of goil mapped in Batangas Province,
It comprises most of the agricultural lande in the
touns of Batangas, Bauan, San Luis, Taal, Alitagtag,
Cuenca, and San Jose., The surface soil is brown to
light reddish-brown slightly friable and granular
lcame Its depth ranges from 20 +to 30 centimeters,
The subsoil is brown to dark-brown tenacious clay
loam with tuffaceous concretions in the lower sub-
soil, The substratum is a weathered tuffaceous rock,

In some areas of this type the surface coil is
sandy in texture, In highly eroded areas tuffaceocus
5 concretions .and gravel are very pronounced, The to-
pography of the land ranges from gently level to
rolling and hilly,

Upland rice is the principal crop, while corn,
sugar cane, citrus, coffee, cacao, bananas, and va-~
ricus kinds of vegetables are alsoc grown on this
soils Due to lack of vegetative covers, soil ercgimm
in this type of soil is becoming very serious,

To check up as much as possible the effect of
soil erogsion, it is suggested to use cover crops in
places where it is feasible.

Ibaan loam gravelly phase.- The gravelly phase
; of Ibaan loam consistc of the mountains and +the pro-
minent hilly areas where the gravel and tuffaceous
concretions are the characteristic feature of the
surface and subsoil, In the touns of Bauan, Mabini,
and San Luis the hillsides are covered with cocontt
trees; citrus trces, and 2 few cacao and coffec treesq
Small hilly areas in San Jose are utilized for rice,.
corn, and sugar cane., This type connects the Lipa
loam on the north and the Guadalupe clay loam on
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the southeagt,

This goil ig subject to erosion due +o topo--
graphy and pPhygical charac%eristiCS. At present
the surface 80il iz badly eroded, €Xposing the sub-.
8011,

Tbaan clay loam, -~ The surface soil of Ibaan
clay loam ig dark-bromn to light reddish-brown
slightly friable clay loan, Its depth ranges frog
20 centimeters in shallow areag to 35 centimeters
ig welindeveloped areas, The subsoil is dark-brown
to reddish-browum cloddy and columar clay loam 4o
clay with tuffacecus Concretions in the lower hori.-
=ons The depth of the Subsoil ranges frop 50 to 6G
centineters and belosy this ig a tuffaceous rock, the
Parent material of the goil,

Like the other types of the Serieg, Ibaan clay
loam tends 4o bake and eprack when allowed 1o dry
under uncultivated condition, When this soil ig
ploved undép dry condition, it clods-heavily; how--
ever, under wptimun moigture it crumbles €asily and
preduce good tilth,

There apre » nunber of gtreamg cutting this soil,
These represent headwaters of the Calumpang River,
On the whole the topography ig slightly rolling,

The whole apen slopeg gradually toward the town of
Batangas,

Ibaan soilg undifferentiated.— The soils of the
Haricaban and Verde Islands arc the undifferentiated,
Ibaan s0ilg,

LIPA SERIES

The Lipg series, like the Ibaan series, con-
cists of goils representing the decomposition Do~
ducts of the underlying volcanic tufs materialn,
The underiying etrata of rocks are uniform and
deeply weathered, The s0ils of this series congist
of dark~brown, richulooking surface soil that ig
mellow, very friable, and €asy to plow ang pulve—
rizes The 8ubsgoil ig dark, loam to clay loam in
texture, with coneretions in the lower horizong,
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The substratum is a volecanic tuffaceocus POCK,

Generally the topography is slightly roling,
Sheet erosion has been a tively operating in these
g0ils to the extent that in hilly cultivated areas
the surface soils were all washed avay, leaving the
subsoil exposed, :

On this series of soils a number of crops are
grown, Corn, sugar cane, and rice are the princi-
pPal annual ereps, and oranges and coffee are the
permanent crops. Vegetables of various kinds are
aleo grown in this series of soil,

A typical soil profile of thic ceries is re~
bPresented by the loam type, &

Lipa loanm

Depth of soil Characteristics !i

Clile
0 to 30 Very friable, mellow and looge i
fine granular loam, usually 1
brown to light brown, g
30 to 65 Friable fine granular tuffa— |
ceous material with concretions, '
heavier than the surface soil,
100 to 120 High weathered tuff with tuffa-
ceous gravel and concretions,
120 to 150

Tuff, light brown,; fine-textured
to sandy.

Lipa loame— Lipa loanm, like the Ibaan loan, is
a residual soil representing the decompogition DIo=
ducts of the underlying volecanic tuff materigl, It
is dark browm, very friable, mellow, and easy to cul--
‘tivate, Its depth ranges from 25 to 35 centineters.,
The subsoil ig dark, loamy in texture, and becomes
heavy and Waxy at a depth of 75 centimeters or more,
In gome areas there are gravels and tuff

ifaceous
concretions in the lower subgoils, These gravels

and concretions are expoced in highly eroded sloopy
and hilly portions,
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According to Dorsey this type of goil hags
evidence of lasting fertilitys, In fact it has
the best physical characteristics that can be
found in any soil, However, the pregent system
of agriculture has led to the depletion of +the
s50il because of the pronounced effect of erogion.

This type of soil is well developed in Lipa,
Malvar, and Tanauan,

Lipa loam deep phases~ Lipa loar deep phase
consists of 25 +o 35 centinmeters of surface goil
and 75 to 100 centimeters of gubsoil, The parent
material is about 120 +o 150 centimeters from +he
surface, These areas are located on the lowland of
Santo Tomas, and east of Lipa, near Malaraya ifoun-
taln Y

SOIL EROSION AND' WATER CONSERVATION

Because of climatic conditions and the Present
methods of farming, the effect of ercsion on Philippine
soils is very pronounced, Tt cannot be doubted +that
s0il erosion hag contributed materially to the low
yield per unit area,

3

0 = oo

e topogrophic features of Batangss Province
that s0il erosion takes pPlace easily, The
ity of most of the soils, their lighiness in
re, and the present method of agricultural opera--
help to facilitate the activity of soil erosion,
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Sheet erogion iz the gradual removal of the total
surface goil, This type of erosion has a greater
effect on goil productivity than any other type of
ercsion, becauge it actually carries avay the rich
surface soil, It has been observed that guch: ero-
sion has been taking place in the Lipa, Ibazn, Ha-
gallanes, and Tagaytay scils every year, Field obser—
vations chowed that approzimately 5 to § inches of
surface goil is®being removed every year in the cul-
tivated arens, Similar observationg have been Found
in a number of places in the province,

The £0ils of the Taal series between Lemery and
Tuy are badly eroded +to the extent of forming gul-
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lies along the hillsides, As a result of this
erosion sandy materials are being deposited at the
lower portions of the areas In many cases these
materials greatly reduced the fertility of the sur-
face soil in which they have been depositeds To mi-
ninize th’s erosion effect, it has been suggested
that cover eropping in highly critical areas, eg—
pecially along the hillgides Of Mabini and San Luig,
should be practiced, The rolling areas of Lobo Houn—
tain that are under cultivation and overgrazed should
be planted %o some kinds of permanent Crops, such as
coconuts, citrus, and other frit trees, and between
these there should be Cover crope, It has been sug-
gested further that overgrazing of pasture lands
should be avoided as much as possible in order +o
allow grasses to grow, thus preventing the excessive
effect of erosion and depletion of soil fertility,
Around the regions of San Jose, Lipa, and Malvar the
80ils which are highly erosive should be handled pro-
perly to conserve their fertility, Care must be taken
that the surface area is always under cover and that
farming operations are done in cuch i Wway as to check
the activity of erosion,

Conservation of soil moisture and erosion control
Bo hand in hand, Wherever erosgion control ig
Practiced the conservation of soil dries up easily
due to intenge heal;, tillage Practice should be em-
pPloyeds A compact soil cracks easily when heated,
The network of cracks, or crevices, on the surface
s0il serves as avenues for moisture evaporation,
The cultivation of surface soil serves as mulch du-
ring dry season, The planting of permanent crops
also prevents rapid evaporation from the soile Cri-
tical areas in submarginal lands should always be
under cover with trees, shrubs, and othep vegetations
in order to prevent the rapid flow of water during
the rainy ssaseon,

It is believed that the major floods caused by
Calumpang River have been due to excessive cultiva—
tion and deforestation of the shaded areas above
this river, The flood problem can ho minimized,
and its effect on life an’ properties avoided by o
very simple wemely~tocping the bordep areas, parti-—
cularly the water Seurce, under permanent cover,
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ANALYSIS OF BATANGAS SO0ILsS

Chenical analysise~ In the Philippine soil
sarvey the surface and the subsoil samples are
cocllected from important goil types aside from the
profile samples of each series, The number of sam-
ples from each type isg determined by the extent and
importance of the s80il type, The depth of the sur-
face s0ils varies from 20 to 35 centimeters, while
that of the subsoil varies from 35 to 50 centimeters,
The surface soilg are analyzed chemically for the
essential plant"fobd.elements, such as nitrogen, phog-
‘phorus, and potassziume The analysis also ineluded
pH value, organic carbon, caleium, and magnesiumn,
The determination Tor the pH value Was made by the
electrometric method; using the antimony electrode,
The organic carbon wags determined in accordance wit
Parr!s method, A1l the other chemical analyses con-
sisted of +total determination,

These chemical determinationg are presented in
Table 5 in terms of percent of dry goil, Wide va-
riation in the composition of different soils is
noticeable from this analysis, . In general the majo-
rity of +he types are slightly acidic in reaction,
There are, however, types which are neutral to very
5lightly alkaline in reaction, The nitrogen content
of the Batangas soils ig normal, although the analy--
Ses of Taal sand, Sibul clay loam, ang Taal sandy
loam show comparatively loy nitrogen content, The
lime content shows great variations, ranging fron
1e43 percent of lime in Ibaan clay loam +o 5480
percent in Taal fine Sande The magnesiun content
varies only to small extent,

The chemical analysig performed in connection
with soil survey ascertains the chemical composition
of the different soil types, This will reveal at
once any outstanding deficiencies in ‘the amount of
the various Plant-food elements bresent,

The processes of 50il development leave an im-
Pression upon the gsoil both in its physical con-
formation and in its chemical characteris%ics. Like~-
Wise, every operation in the handling of the coil,
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including the application of fertilizers, material—
ly disturbs its eguilibrium, setting up new reac—
tions which cause variation in crop adaptability,
productions, and agricultural usefulness. The che-
mical analysis, therefore, aids in the classifica=-
tion of soils aa well ag in making possible more
accurate deternination of their agricultural value
and fertility needs and their response to different
nethods of management,

‘techanical analysic.—- The mechanical analysis

i the several soil types was determined in accor—
dance with the latest hydrometer method devised by
Bouyoucos, This analysis is schown in Table 6, The
results show the actual nature of the soil separates
as founds In many instances the resulis of rechani-
cal analysis serve as a check against the doubtful
classification made in the field, Highly friable
soils, such ac the Lipa and the Tagaytay seoils, do
not exhibit their textural characteristics, as shoun
by ‘the mechanical analysis. The field classification
of these and other friable soils, as determined by
the feel method of the soil mass in ite natural con-
dition, is maintaineds The mechanical analysis, how-
ever, further shows the amount of respective sepa=
rates present in the so0il mass.

SUMAARY

The civil government of Batangas Province was
established in 1901, The town of Batangas was made
the capital of the province on Hay 2, 1901, This
province hag at present 26 municipalities with =
total population of approximately 426,159 (July,

1955) .

Transportation facilities, telephone system,
public and private schools, and sanitation are
available throughout the provinces In some big
touns water and electric systems are also available,

The province iz bounded on the north by Cavite
Province and part of Laguna Province, on the east
by Tayabas Province and part of Laguna Province,
and on the south by China Sea.
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Ibaan clay loam
Taal fine sand
Taal sandy loam
Lipa loam

LA

o oo s

3240
83.1
5944
5948

S8 89 40 oe o8 oo as

29.8

2.2
26,0
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The genepal “Opography is hilly ang ROUn ta i -
; QUs, with the exception of siall portions along
v Nasugbu, Balayan, and Batangaa,

p Geologically the underlying Materials of the
. coilg congist principally of Water—laid veleanie
e tuff COvering the ma jor Portiong of the agricuj.-
: tural region of the Province, The Bountain regiop
Consists of andesite with basalts of the Westemn
Cordiliep, and Southitestern voleanie regiong

Agricultupe ic the mogt important industry of
the Province, The leading Crops, arranged in the
order of theip imporfanee, are rice, Sugar cane,
°orm, coconut, banana, citrus, ang nango,

The soilg of the Provinece Consist of 10 Serieg
with 25 types. The biggest soil type mappeq is ;
Ibaan clay loam, followeqg by Ibaan 104, and” then by Y e
Guadalupe clay, The Ibaan ang Lipa goils may be e
eonsidereqd the best in' the Province,

The chemical ang Lechanica} analyses of the
Surface 80ils were made, The chenical analygig
shows nornaj nitrogen content, jlogt of the soils
are sligh%ly acidic in Feaction, witp the exception
of 3 to 4 types which are almogt Reutral to slight-
ly alkaline in reaction, The analyseg indicateg
that on the average the gojlg of Batangas eguire
fertilizers for normal crop Production,

Mechanical analyses shows thas the soile of the
Province favorg erosion activity,

Soil Survey gives Dagic Seientific g
; show the actual goil conditiong in , giv
- : The laboratory da
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