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'INTRODUCTION

Most of the areas under cultivation in the Philippines today
have been planted to a single crop or to a set of crops: conti-
nuously for several years. The practice, in most cases, was
unsystematic and exploitative. Consequently, the soils were
depleted of their fertility or eroded. :

Before the country loses one of its most important, if not
its most important natural resource, soils surveys were initiated.
These surveys were undertaken to study the physical charac-
terigtics of soils as they exist in the field, the degree to which
they have been subjected to erosion, the prevailing farm
practices, and the crops and natural vegetation existing. From
the survey, their productivity, fertility, chemical and biological
characteristics are deduced or determined. The field and
laboratory studies will then furnish a working knowledge on
how to use the soils wisely and productively, the system of
cropping, the crops suited for each soil, the fertilizers necessary,
and all other pertinent ‘data which promote the economic and
agricultural advancement of the country.

The reconnaissance soil survey of Albay was conducted from
April 9 to June 30, 1948, inclusive, by the Bureau of Soil Con-
servation (now the Bureau of Soils) under the directorship of
Dr. Marcos M. Alicante and during the incumbency of Hon.
Mariano Garchitorena as Secretary of Agriculture and Natural
Resources. This soil report was updated and edited by Agri-
pino FE. Corpuz, Soil Survey Supervigor, and proofread by
Mr. Juan N. Rodenas, Soil Technologist. -

024775 at
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‘ SUMMARY
i A W ' ; Albay Province is one of the most progressive agricultural
3 provinces in the Bicol Region. It has a total area of 2,679.05

' §an Miguel, Cagraray, Batan, and Rapu-rapu. The capital of
the province, Legaspi City, is 857 air miles, or 560.7 kilometers,
from Manila. !

: The topography of Albay ranges from level to gently sloping,

. : - : rolling, hilly, and mountainous. The level areas consist of a

narrow coastal plain from Tabaco to Tiwi, an interior plain
which is a part of the Great Bicol Plain, the rice granary of

the Bicol Region. _ .

The undulating and rolling areas occupy a greater section of
the province. The northeast coast is a line of volcanoes: Mounts
Mayon, Masaraga, Malinao, and Catburauan. Mount Mayon
has an elevation of 2,421 meters and is considered perfect
gy : ; _ cone; Masaraga has an clevation of 1,337 meters; Malinao,
Bt _ . 1,548 meters, and Catburauan, 473 meters. Mount Mayon

; 1 crupted many times; the last eruption was in December, 1947.
The islands of San Miguel, - Rapu-rapu, Batan, and Cag-

4 raray are generally gently rolling to mountainous. Narrow
" coastal plains and valleys indent the irregular coast lines of

thege islands. They are mostly under forest except San Miguel

~ Island which ig extensively cultivated. : '

. (Calauan, Yawa, Soboc, Ugat, Lagonoy, and Guinali’ Rivers
are the principal rivers that drain the province. Besides these

‘pivers, there are also streams and creeks that complete the

intricate drainage pattern of the province.

Potable water is usually available in every part of the

rovince, A water system exists practically on all the

unicipalities. _ .

~ Forests are mogstly found in the hille and mountains, while
rasses cover extensively the low-lying hills and rolling areas.

gwamps and waterlogged areas are covered with mangrove;

il of the cultivated crops are found in the plains and valleys.
hay Province was believed to have been vigited by Captain

iquez de Guzman and Juan de Salcedo in 1569 and

0

square kilometers, or 257,905 hectares, including the islands of

foundin the town of Libon. -
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are Camalig in 1569, Libon in 1573, Oag in 1587, Polangui in
15689, and Malinao in 1600.

At first Albay exercised full jurisdiction over a big territory
which almost included the whole southeastern Luzon. Later,
Sorsogon proper was made a separate province; then in 1846,
the iglands of Masbate and Ticao were segregated and created
into a Comandancia Politico-Militar. This diminution of
territory, however, did not hinder the progress of the province.

The year 1834 was the beginning of prosperity for the prov-
ince. Roads, bridges, and public edifices were econstructed.
Agriculture was encouraged and as a result the province was
made an “Alcaldia” of the first class in 1860.

A civil government under American rule was estabhshed in
Albay on April 26, 1901. ‘

The population of the province was 28,496 in 1755, 80,205 in
1799, and 106,333 in 1810.
population of the province was 323,234, while in 1938 it reached
432,485. However, the 1948 census registered a population of
294,690, or a decreage of 37,795 from that recorded in 1938
census. o

During the survey of the province there were 508.46 kilo-
meters of roads consisting of 274.30 kilometers of first-class
road, 159.35 kilometers of second class, and 74.81 kilometers of
third class. The Manila railroad has its terminal at Legaspi
City. An airport of the Philippine Air ILines, Ine., is also
found in the city making available a daily trip except Sunday
from Manila to Legaspi City and to other parts of the country.
: Foreign and interisland vessels at Tabaco and Legaspi, Tiwi-
~ Ligao, Bacacay, and Malacbalac offer docking facilities to small
motor vessels, sailboats and launches.

Each town has its own market. Tabaco, Daraga, and Le-
gaspi are the commercial centers of the province.

The Bureau of Public Schools takes charge of the public
. education of the children.
tary, secondary and collegiate courses are also found in

Albay Province.
There are hospitals in the province besides puericulture
centers which are found in almost every town to look after the
health of the populace.
MaJorlﬁy of the people profess the Roman Cathollc:
t gion gxiating in the provmce are Pr estant, |

a4

In the census of 1918, the recorded

Private institutions offering elemen-

SUMMARY i B
merce, lumbering, weaving, rope making, pottery, and manu-
facturing are the other industries.

The second and the fourth type of climates or Intermediate
type B of rainfall in the Philippines occur in the province.
The former has no dry season with a very pronounced maximum
rain peried from January to March. It occurs on the whole
eastern part of the province. The latter type of climate covers
the rest of the province. It is characterized by no very
pronounced minimum rain period without dry season.

Albay is an agricultural province. The 1948 census shows
that the total value of farm land in that year was P42,486,485. :
In the same year, there were 125,617.14 hectares cultivated to
different crops and the total value of the produce was
P32,036,901. The value of livestock and poultry for the same

| | year was P5,730,220.

Diversified farming is practiced, but the methods have not
much improved from the century old method of tilling the soil.
There is, however, a trend to employ scientific methods.

§ Rice is the main food crop, while copra and abaca are the

main export erops. Corn, sugar cane, tobacco, camote, cassava,

.. peanuts, banana, vegetables, and fruit trees are the other
§ crops grown,

The soils of Albay Province have been classified into three

| groups, namely, (1) the soils of the plains and valleys, (2) soils
i i the uplands, hills and mountains, and (3) miscellaneous

and types.

» The soils of the plains and valleys have a total arvea of
B0 hectares comprising seven soil series with nine soil types.
Gie are the important agricultural soils of the province.
y are alluvial and cultivated to lowland rice and other

onal crops.

The soils of the uplands, hills and mountains have a total
of 167,996 hectares and are composed of eicht soll series
eig'ht soil types and one soil complex. The lower slopes
the rolling areas should be planted to permanent crops

they are cultivated to annual crops, intensive goil
on meagures should be practiced. The higher slopes
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The soils of the province have been placed under nine land
capability classes according to their physical suitability for
crop production, namely, Classes A, B, C, D, L, M, N, X, and oY
Classes A, B, and C are croplands; D, L, and M are pasture
lands and/or forest lands; class N is forest land; X is good for

fish ponds and/or wildlife; and Y is good for forest and wildlife. |

The soils of the province are given productivity ratings

based on current management practices without ﬁhe use of |
amendments. Table 14 indicates the productivity ratings ‘of the 1
soils of Albay for each of the principal crops grown in the 1

province.

Based on origin, degree‘ of profile development, and. general |
relief, the soils identified and studied in the province are
classified into six profile classes, namely, Proﬁlg groups A, B,

C, D, E, and F.

Profile classes A and B consist of alluvial soils, while Profile

' classes G, D, E and F are primary soils.

RECONNAISSANCE SOIL SURVEY
DESCRIPTION OF THE AREA

Location and evtent.—Albay Province, like a distorted trape-
zoid, is one of the most progressive agricultural provinces of
the Bicol Region in the central section of the southeastern
volcanic region of the Island of Luzon (fig. 1). It is bounded
on the north by Camarines Sur and Lagonoy Gulf, on the east
by the Pacific Ocean, on the south by the province of Sorsogon
and Panganiran Bay, and on the west by Burias Pass. It has
a total area of 2,579.05 square kilometers or 257,905 hectares,

~ including San Miguel, Cagraray, Batan, and Rapu-rapu islands.
Legaspi City, 357 nautical miles or 560.7 kilometers by land
from Manila, is the capital (fig. 1).

Relief and drainage.—The general topography of Albay
ranges from level to gently sloping, roiling to hilly and
‘mountainous. The level areas consist of the interior and the
toastal plains. The interior plain is the continuation of the

at Bicol Plain and is the rice granary of the province. It
flanked by the Malinao and Masarawa ranges on the north
| Mounts Pantao and Catburauan and other low-lying hilly
on the south. The plain is dissected by rivers of various
‘hich meander towards the coast lines. The coastal
'li' narrow occupying the regions from Tabaco on the
Tiwi on the north.

ndulating and rolling areas west of Oas and south
 parts of the ridge that forms the northeast flank
gyncline. The low rounded hills and upland
wions from Guinobatan southward to the Sor-
al boundary represent the rolling areas. The
the province is lined by volcanoes, namely,
th an elevation of 2,421 meters; Masaraga,
00, 1,648 meters; and Catburauan with an

ars, i
o most symmetrical voleano, It is known
lhat of 1814 being the most destruc-
d L ick deposi-
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towards the ifregular coast or open out to coastal plain or
marshes.

Rapu-rapu, Batan, Cagranay, and San Miguel Iglands ar
generally gently rolling to mountainous. Narrow coastal plains
and valleys indent the irregular coast lines of these Islands.
They are forested except San Miguel which is more or less
wholly eultivated.

Except the flood plains, the province is well to excessively
drained. Among the big and important rivers that drain the
province are the Calauan, Yawa, Soboe, Ugat, Lagonoy,
and Guinali Rivers, During heavy rains thege rivers inundate
the surrounding lowlands, depositing soil materials, but also
destroy crops. Besides these big rivers, there are also streams
and creeks that complete the intricate drainage pattern of the
provinee.

Water supply—Potable water is usually available in every
part of the province. However, it was observed that the
quality differs considerably. It is claimed that water in the
‘province is highly mineralized and has been found to be

corrosive to radiators, boilers, and metal pipes. :
In the majority of cases, water system in the province are

located in the poblacion. These system supply raw water

usually by gravity, pumping, dugged wells, and by open springs.
Tables 1 and 9 show the data on the water supply of Albay.

Tasre 1—Water suppfy in Albay Province?

Popula- Type Capar:ity'
tion or in gallons
served gystem

Bacacay. ; A Gravity
Gamalig ool Ll il el e A Gravity

Daraga-Legaspi Gravity 470,000

Daraga-Legaspi (Army Cadre) 600 | Gravity p
Guinobatzn ) 3 Gravity 288,000

. Jovellar 2,5 Gravity 122,000 8
Legaspi-Raagan Barracks Pumping 289,200 3
Ligao—0as Gravity 430,000

Polangui Gravity 136, 000
Tabaco | LN Gravity 216, 000
Tabaco, Barrio San Mlguel Gravity 5,760

T

i Gompiled from the Terrain Intellizence Report TR _ [
¢ Daraga-Legaspl water ¥

e e : Gravity 100,000
Rapu-rapu Gravity 76,000

DESCRIPTION OF THE AREA i

TapLE 2.~—Distribution of wells in Albay showing quality of water!

Depth| Total Parts per million

Municipality Feet | solids

Ll
@

—

Bacacay, Poel.. ..
Elaprarana iy
Camaliphiea i i gl
Guinobatan .

Gamadligaiiired o
Guinobatan-—---.

=4
cwonmwodowoHBoy
b mame BORBOE O
S50 ®

=

Lot NoeODoD P
b obos ooooRO

=
-
S

B2 "
ChoooocoooosoooooND

1 Terrain Intelligence Report of Southern Luzon, prepared by Geological Survey, U. S.
Department of Interior, December, 1944, .
Vegetation—Native vegetation expresses the composite phy'si—
cal environment. It is the integration of all physical factors,
past as well as present, and as a consequence provides a better
basis for classifying and judging the p‘otentialities of environ-
ments than any single or set of factors. The suitability of
virgin soil for certain types of land use and crops is often
clearly indicated by the vegetation cover. The existence of
plant communities is mainly and closely an association of the.
principal climatic and vegetation types. Any modifications

| within the plant communities may be due to soil, relief and
“drainage differences, environment changes, and influences and
“nebivities of man. :

" Mhere are three types of vegetation in Albay namely, (1) the

forests, (2) grasses, savannah, and croplands, and (3) halo-
tes or salt and fresh-water vegetations.

o forest resources of the province is found mainly in the

swed slopes of northern Cordillera—DMounts Masarawag

alinao, in the upper slopes of Mount Mayon, and in the

and rugged slopes and summits of the ranges in Rapu-rapu,

ul| -.;md Cagraray Talands. Ssome of the important com-

eed in the province are as follows:
" Molave

Tabigue
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- Grass covers extensively the low-lying hills in the western
section of the province, in the vicinity of Mounts Catburauan
and Pantao or the hilly coastal regions of the municipalities
of Ligao and Guinobatan, and the northwesternmost section
of the town of Libon. The most common and extensive grass
cover is cogon. This extensive cogonal area is spotted with
trees and shrubs and is usually utilized for raising cattle.

The halophytic vegetation is the soil cover of the coastal
swamp and waterlogged areas. The most dominant are the
nipa palms, bangkel, bekawaen, api-api, langaray, and dugon-
late, the last five are good firewood. Nipa leaves are used
as thatching materials for houses, while the inflorescence are
tapped for vinegar and the manufacture of alcohol. Table 3
shows the actual soil cover of Albay in 1946.

Organization and population.—Little is known 'regarding
the first exploration of the regions which now comprise Albay
Province. It was believed, however, that Capt. Enriquez de
Guzman, Spanish Military Adviser, who explored Masbate,
Ticao, and Burias Islands in 1569, also visited a portion of
southern Albay. It was also believed that Juan de Salcedo
in 1573 explored parts of what is now AIbay, founding the
town of Libon.

Several centers of population in the form of barangay had
already existed in the whole region before the arrival of the
Spaniards. Later, several towns were organized out of these
centers of population, such as the creation of Camalig in 1569,

TABLE 3.--Actual soil cover of Albay as of June 30,' 1946

Area in

Type of Land el Percentage

@ommercial “forest SRl R e s T 29,900 11.59

- Noncommercial forest ... : 17,425 6.76
Open-cultivated Mand i L8800 SRR 210,080 81.46
Swamps (Fresh and salt water marshes) ... 500 0.09
WobalSiaiie. sl il AaE e LAl 257,905 100.00

Libon in 1573, Oas in 1578, Polangui in 1589, and Malinao in
1600. Albay was created in 1636 and was made the capital of
~the province. Other towns were organized and created during
the later part of the Spanish occupation.

During the period, Albay exercised full jurisdiciion over a
big territory which almost included the whole of southeastern

el "

ole of Philippine Statistios, 1040 b L ik e

"f

L% s

1w .3%4 in apite 0£ the fact that Catanduanes, a sub-
\ ' In 1938 her popula-

. DESCRIPTION OF THE AREA 11
Luzon. Later bri, Sorsogon proper was made a separate
province. Again in 1846, Albay suffered a slight diminution

of territory because of the partial segregation of Masbate
and Ticao Islands which were created into a Comandanecia
Politico-Militar in October of the same year.
time, Albay ceded to Camarines Sur the regions of Lagonoy,
Caramoan, and Sagnay in the Caramoan Peninsula in exchange
for Camalig, Guinobatan, Mauraro, Ligao, 0Oas, Polangui,
Libon, Donseol, and Quipia. This diminution of terrltory did
not at all hinder the progress of the provinee..

The prosperity of Albay Province began during the adminis-
tration of Governor Jose Maria Pefiaranda in 1834. He was
respongible for the construction of roads, bridges, and public
edifices of the province. He actively encouraged agriculture.
For decades, after Pefiaranda’s enlightened rule, the province
continued to progress, so that in July 1860, the province was
made an “Alcaldia’” of the first class.

At the outbreak of the revolution, Albay did not take active
participation. Later, however, when it came under the revo-
lutionary government, such prominent military Ileaders as
Pawa and Belarmino came out. :

Civil government was established in Albay on April 26, 1901.
The province continued to prosper in population, commerce,
agriculture and industry. Recently, Legaspl was inaugurated
as Chartered City.

During the second half of the 18th century and the first two
decades of the 19th century the population of Albay showed
great increase. The number of people recorded as living in
the province in 1755 was 28,496. This figure rose to 80,205
in 1799, and to 106,333 in 1810. In 1814, the recorded popula-
tion of Albay was only 92,065 showing a great decreagse from
that of 1810. This was due to a great extent to the destructive
elfects of the eruption of Mayon Volcano in February of the
pame year.

In 1860, Albay had more than recovered the population it
loat in 1814. The growth of population continued unhindered

ough the years and in 1918 the recorded population was

ant provine

At the same °
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Transportation, communication, and market.—Albay Province

is well dissected by the national, provincial, municipal, and
- barrio roads which connect the different barrios to the towns
 and to the capital of the province. This network of roads
ranges from asphalted, MacAdamized to fourth eclass barrio
roads. During the war, many roads and bridges were destroyed
and traveling in the province became difficult, Roads are being
rapidly rehabilitated and pushed through as funds are made
available. There are also new road projects opened to make
the agricultural sections of the province accessible to good

markets. - :
The census of 1946 shows the length of the national and

provincial roads of Albay Province as follows: -

National roads: Kilometers

1st class L 1k8i00
2nd eclass 55.85
3rd class

Provineial roads:

1st class
2nd  class
ard - class -

GRAND TOTAL

weveral transportation companies have systematic scheduled
routes to different places within and outside the province.
However, the carts remain as the prinecipal motive power for
the small farmers in transporting their produce from the
farm to the transportation stations or terminals.

Before World War II, railroad line connecting Manila with
Legaspi and passing through Camarines Norte and Camarines
Sur was destroyed during the Japanese occupation, but this
line was rehabilitated lately. Daily train trips are made from
Manila. It takes 14 to 16 hours ride from Manila to Legaspi.
It is projected that this railroad line will be extended as far
ag Matnog, Sorsogon. Improvement of this line is still going
~on as fast ag funds are made available, :

1) .ﬁ -u \
/ U

‘DEECRIPTION OF THE AREA

Legaspi and to other points of the country. The distance
from Manila to Legaspi can be covered in approximately one
and a half hours by air trip. i
The coastal towns and those located along the navigable
rivers have bancas and sailboats as their principal local trans-
portation aside from the land facilities. These facilities make
coastal contact very fast and convenient from barrio to barrio
or from town to town. : f
Aside from these local water transportation, there are inter-
island motor wvessels and foreign freight ships at Tabaco and
Legaspi which make call from time to time to. load copra, abaca,
and other export commodities for foreign countries. Several
ports of calls such as Tiwi, Ligao, Bacacay, Malachalae, and
other points offer convenience to small motor vessels, sailboats
and launches. These vessels may come from Masbate, Burias,
Ticao, and Catanduanes. AT
Other means of communications are the postal telegraph,
telephone and radio services available in every first class town
and in Legaspi City. ;
Almost every town, big and accessible barrio of the province
has its own market and market days. But Tabaco, Daraga, and
Legaspi markets act as the nuclei for all the barrio and

. municipal markets where most farm and industrial produets
- are brought. They serve as commercial centers wherein dis-
" tribution of products is effected and transactions are usually
- consummated.

Cultural development and tmprovement.—Cultural develop-

~ment of the province dates back to the Spanish regime, when

religion was introduced into the life of the people. Early
gommerce have also contributed to the early culture of the
wilace. The pioneering ability of the Spaniards as regards
ture was expressed through the establishments of religious
olg in the province. But more opportunities along the
ueational facilities of the province were noted during the
Bilublishment of a civil government in 1901. The growth was
0 rapid that in 1918 census, a total of 292 primary schools,
i int rmediate, 2 high schools and 3 vocational schools with a
iroliment. of 22,676 students was listed. The growth

a4 has been arrested in 1946 ag shown

| ough enrolment during

q
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latest total number of schools in the province is 179 elementary
“schools, 2 secondary and 1 collegiate courses. The latest total
~‘number of schools in the province is 179 elementary schools,

9 secondary and 1 collegiate schools with enrollment of 47,5135

1,808; and 139 students, respectively, or a total of 49,455
gtudents. *

- There are also private institutions which play an important
role in the cultural development of the population, these are:
Saint Agnes College, Legaspi Junior Colleges, Manuel L. Quezon
Vocational School, Albay Institute, and others which offer
secondary and collegiate courses. The province ig divided into
regional districts with one high school each.

Majority of the pecple of Albay professes the Roman Catholic
religion. Every town and barrio of the province has a chapel
or a church. The other religions found in the province are
the Protestant, the Seventh Day Adventist, the Aglipayan,
and others. 5k :

There are also hospitals in the provinée and almost’ every
town has a puericulture center that looks after the health of @& o
the populace. ; . Lake Bato where fresh water fishes abound.

Industries—The important industries of the people are farm- ;
ing, fishing, commerce, lumbering, weaving, rope making,
pottery, manufacturing, and other minor industries. i

Farming iz the most important occupation of the people.
Rice is the main food crop, while copra and abaca are the
main export crops. Other crops raised are corn, sugar cane,
tobaceo, camote, cassava, peanuts, bananas, vegetables, and

_ fruit trees. ‘ ; i -
Fishing ig also an important industry of the people especially
' those living along the coastal towns. The fishing region is
located in the southern part of the province, of which Tabaco
and Manito are the centers. It supplies the entire province
with salt-water fishes. In addition fishes come from the north-
western section of Sorsogon. ‘Nets are generally used in catch-
ing deep-sea fishes. : : '

Fresh-water fishes are caught mostly in Lake Bato and are
mostly sold in the northwestern and western towns of the |
province. In 1938, Albay was credited with 742,025 kilos
of fish of all kinds valued at £197,386. ' i

Lumbering is not so extensive in the province. In 1946,
there were 66 lumbering establishments in the pr wit

P2 ool it
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Tempei’ature is comparatively uniform throughout the
province. The lowest and highest recorded temperatures have
a difference of about three degrees centigrade. The main

‘change in temperature occurs in altitude difference. December,

January, and February are relatively the coolest months, while
April, May, and June are the hottest. '

TABLE 4.—Monthly average temperafure, Legaspi, Albay*

Years of record—47 yrs.

Month Centigrade
Januarjr _________________________________________________________ 25.72
Febriary £ Sl B R i L B i 26.88
March __ 26.72
%f)ril gg?
ay .82
PR YR L e G o B Ve R e R v S g e £ e i 28.06
LR AR R G e G O R S S O LA L BT 27.44 !
CARENE G DEIR R O R, e 2 T ST LT AR 5 Wil D R R [ 27.44
Beptembet i WEsiar 2 il S L VS WA LR Ly B ARV B 27.28
8 Lo o ey de bl e SR g I e B AR S T e L T 27.11
W overmbpr i oL NORaT iy c i d LG TS D L 2L
Tecemberitiftia i TREG R A n 2 LT b 6 LM B R R R N T o S A 26.17
AT UA]OR SR R R e S R e R (S ealo A D 27.06

1 Weather Bureau, “Manthly Average Temperature in the Philippines.” (Manila:
Weather Bureau, 1956), p. 2. (Mimeographed.) Degree Farenheit converted to degree i

centigrade.

TABLE 5. —Monthly average ramfall, number of rainy doys) relative -
" hwmidity, and eloudiness in Albay*®

Station Legaspi i
: !
Monthly | No.of | Relative humidity% Cl?&‘ffé‘fss :
average Tainy
Years of record Gl e Normal Nortaal
ears of recor I's. orma orma
yrse) o4y yrs.) Mean (38 3 Mean’ BEv)
Month . \ )
. 6 23 85 a3 8 T
7 16 85 82 8 6
8 17 33 81 i 5l
6 14 35 79 8 5.8
7 14 85 80 8 5
5 15 85 82 8 6
2 19 87 83 8 i
2 17 a7 23 9 7
1 19 87 85 9 7)1
2 a1 86 84 8 7
0 22 86 84 9 7
3 24 89 84 10 7l
S 86 52 9 6

1 Weather Bureau, ‘‘Monthly Average Rainfall and Rainy Days in the Philippines™
(Manila: Weather Bureaw, 1956), pp. 1 & 17. (Mimeographed.) . ] 3
2 Weather Bureau, “Annual Climatological Review, 1956, (Manilat wﬂ‘,
1956), p.43. i T i
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CLIMATIC ELEMENTS |
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The relative humidity in the second type of climate is highest
from July through December. The mean annual average is 86
per cent. Under the fourth type of climate, relative humidity
in Albay is high and fairly uniform.

The cloudiest period under the second type of climate in
Albay occurs from July through January. Cloudiness is
expressed in terms of “tenths” of sky covered with clouds.

Typhoons frequently visit the province. Cyclonic and north-
east monsoon rains as well as thunderstorms also occur in the

' province.

AGRICULTURE

The early agricultural practices in Albay Province were
gimple. Agricultural practices to maintain soil fertility and
soil-improving crops were unknown. The settlers would clear
a tract of land, farm it for several years, and then abandon
it as soon as it becomes unproductive. This was the practice
when lands were plentiful and the settlers would clear any
tract of land they wished to cultivate. But transportation
and communication were slow and there were no markets
to sell their surplus products, thus the production of crops
was adjusted to satisfy their needs.

Prosperous settlements were already in existence before
the first Spaniards set foot in the province. These were called
Balangays in which the towns of Camalig, Libon, Oas, Polangui
and Malinao were organized and became the nuclei of agricul-
fure in the province. Balangays were later modified by the
Spaniard into barangays. As the population increased the
‘areas cultivated to subsistence crops also grew in proportion,
and cultivation started to become permanent. In one way or

‘nnother, the frequent eruptions of Mayon Volcano affected

griculture in this region, although it did mnot hinder its

progress.

~ Marked progfess of economic development in Albay was
loled during the administration of Governor Jose Maria Pefia-
da in 1834, who sparked the constructions of roads and
: riculture. The extension of the
algo helped in the rapid develop-
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amounted to P1,315,546 but in the 1938 census, the total area
cultivated was 109,264.81 hectares and the produce was valued
at P2,208,878. Whereas, in the 1948 census the total area cul-
tivated was 125,617.14 hectares and the produce was valued at
P32,036,901. The total value of livestock and poultry of the
same year was P5,730,220. The total value of farm lands was
P42,846,485,

Farming in Albay is not so well diversified although the
climate of the province and most parts of the agricultural
areas are adapted to diversified farming. There is generally
only one crop raised in most of the farms. Abaca and coconut
are the two export crops, while rice, camote, and corn are the
three most important food crops. Table 7 shows the ten
leading crops of the province, arranged in the descending order
of cultivated hectarage, together with the total production and
value of the produce of each crop as of 1948, !

CROPS

Abaca—Abaca ranks first in area cultivated among the crops
raised in the province, but third to coconut in the value of
the produce rice is second. The total area planted to this
crop as shown in 1939 census was 39,468.09 hectares with a
total production of 10,640,380 kilos valued at P727,5652, while
in 1948 census it was 40,930 hectares giving a total production
of 14,140,332 kilos valued at $£6,590,361. The average pro-
duction ranges from 288 to 345 kilos per hectare, or 4.3 to 5.5
piculs of 63 kilos a picul.

This crop suffered during the Japanese occupation from 1942
to 1944, yet there was an increase in the area cultivated and
production over that of 1938 of about 1,448.91 hectares and

- 8,500.002 kilos, respectively. This increase may be attributed

to the good price of abaca fiber after the liberation which en-
couraged the farmers to plant more area to this crop. However,
the average production remains stationary from 4.3 to 5.5
piculs per hectare. One reason for this low production was
ithat most of the old abaca fields did not receive good
management. The old plantations need renovation and proper
management to increase the yields of abaca. Another reason
is that this province has been offen visited by typhoons

destroying the standing crops.

Coconut.—This crop ranks second in importance on the basis
of hectarage, but ig firgt in peso value. ‘The census c
i

b K
R
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recorded a total area of 40,001.96 hectares planted to this crop
and the total value of the produce was P918,560, but the 1949
census shows that 36,623.20 hectares were planted to coconut
giving a total value of £10,912,026.

TABLE 6.—Ten leading erops, area planted, production, and value of
produce in pesos in Albay Province*

. i
c < Area in Total | Total
3 OIS hectares production v;?h.?e
Pesos
40,930.02 | 14,140,382 kilos 6,591,861
36,023.20 | 99,865,298 nuts 10,912,026
33,116.99 . 809,775 cavans 10,147,620
6,8_§1.06 6,675,006 kilos 608, 534
4,6./31.33 49,757 eavans 538,604
1,601,86 2,011,105 kilos 177,889
) 599. 86 6,280 tons : 82,669
+1 300.68 465,897 kilos 63,741
! 185.96 92,515 kilos 48,251
105,20 88,304 kilos 14,697
WG L S ARt R e DL a4 S o Le5 b W B WD ) 29,180,342

1 Data taken from the Census of 1948.

The decrease in the hectarage may be due to the infestation
of kadang-kadang, a disease which, if not controlled, would
wipe out the whole coconut plantations in the province.

L San Miguel Island, one of the coconut- producing regions of
- the province, has practically lost its coconut trees because of
kadang-kadang. = This coconut region in the island is now being
- gonverted into orchards and upland rice fields. The same
#ituation is happening in other coconut-producing regions of
Albay. The seasonal occurrence of typhoon in the province
also affects the coconut industry.

Copra, oil, and tube are the coconut products in the province.
pra and oil are exported; the latter is also used locally.
b, a local name of the native drink, is derived from the
3 of the tapped inflorescence. It is sold in the local markets.
Fractically all the soil types mapped in the province are
d to coconut, |

~Rice ig the third important erop of the province in

s of the produce. This iz the main food crop of the
] he province. In the 1918 census, a total production
& recorded for the province, but in the 1939
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All available lands in the plains suited to this cereal are
planted. Hillsides and plateaus in some parts of the province
are cultivated to upland rice. As of 1948 census, a total of
22,923.74 hectares of lowland was planted to rice for the
first and second crops, 16,677.80 hectares of which were
irrigated. This is about two-thirds, or 73.75 per cent, of the
total area cultivated to lowland rice.

The production of lowland rice for the first erop ranges from
30 to 60 cavans per hectare and 15 to 30 cavans for the
second crop. The upland rice ranges from 8 to 15 cavans per
hectare. The introduction of more standard rice varieties,
use of commercial fertilizers, better tillage operation, and
good soil management would bring the production of this cereal
to a higher level. : g

Malinao, Oas, Polangui, Ligao, Libon, Legaspi and Daraga
are the leading rice-producing towns of Albay. The important
soil fypes devoted to this crop are Libon silt loam, Malinao °
fine sandy loam, Ligao loam, Umingan fine sandy loam, Bagcaran
clay and Legaspi fine sandy loam.

Corn.—Corn is the other food crop of the people of Albay.
This is planted three times a year in the province. A total
of 1,741.44 hectares was recorded planted to this crop in 1938
census which gave a total production of 19,026 cavans and
269,288 green ears valued at P33,824. The 1948 census gave

a total area of 4,621.33 hectares planted to corn and a produc-

tion of 49,757 cavans valued at P538,604.

The municipalities of Libon and Oas are the largest producers_ |

of corn. Guinobatan, Polangui, Ligao, Camalig, and Jovellar
are also impertant corn-producing towns in the province.

This crop is planted in the lowland as well as in the upland.
But in both cases the production per unit area is almost the

same, 6 to 12 cavans per hectare. The White and the Yellow .
Flint are the two important varieties planted. A white
glutinous variety is also planted, but less extensive than the

first two varieties. This crop is not fertilized. With the

use of commercial fertilizers, better ftillage operations and

“ good soil management, the yield of this crop can be improved.

Sugar cane~—Sugar cane is also an important crop of the

province, but it is not planted on a commercial scale. This

is sold in stalks for chewing or manufacturin

basi for local consumption. The areas plantes
om 2 hectares

10 less thal

I cane
S

ha and’
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iI‘he census of 1938 shows that the total area planted to
this crop was 761.90 hectares with a total production valued

- at P30,173, while the 1948 census shows there was 599.86

hectares and the value of the produce was P82,669. There
was a decrease in the area planted from 1939 to 1948 of about

162,04 hectares, which might have been planted to other crops.

Root crops—Root crops are the other food crops in the

~ province. The important root crops grown in Albay are

camote, cassava, peanut, gabi, and ubi. Camote is considered

' the fourth important crop with respect to area and the value

of the produce, while cassava is the sixth both in area and in -
the value of the produce. Gabi and peanut are in the eight
and ninth places, respectively.

The total area planted to these crops as shown in 1939

tensus was 2,146.93 hectares with a total value of the pro-
‘duce amounting to P58,752. Nine years later, the 1948 census

gave 8,974.56 hectares and the produce was valued to £900,199.
These crops are most adapted to the light soils of the province
both in the lowlands and in the uplands.

Vegetables—The supply of both fruits and leafy vegetables
in the province is sufficient. Eggplant, mungo, cabbages,

Homatoes, onion, pechay, amargoso, squash, patola and upo
Are gome of the leafy and fruit vegetables of the province,

They are-: planted mostly in home gardens. Most of the

products are consumed locally,

Fruit trees—The growing of fruit trees in Albay is as old
agriculture itself. Farmers get a substantial income from
Aruit trees. The total value of fruits in Albay in 1939

8,104. But in 1948, it was P13,599,298 including nuts.
nate of the province is favorable to the culture of
. However, the seasonal occurrence of typhoon
hazard. The five leading fruit trees in the provinee
in Table 7, including the total number of trees, total
n, and total value.

tous erops.~—Some of the miscellaneous crops grown
@ include adlay, anipay, bamboo, beans, carrots,
derris, garlic, ginger, etc. The total value
i crops in 1938 wag P5,909 and in 1948
pd could be raiged commer-

i
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‘AGRICULTURAL PRACTICES

The inereased use of commercial fertilizers and the improved . '
methods of cultivation especially of rice and corn are recent |

important changes in the agricultural practices in the province.
Selected and improved seeds are introduced. Thorough pre-

paration of the land before planting is now being done. On @

TABLE 7. Fruit trees in Albay Province?

Total Total Total
trees planted production value

Pesos

1,242,141 bunches

1,499,053
R 8 643378 fruits 185, 406

JaclefnliCh S ia L e £ R ol L 124,582

; t Pal 116,939 | 18,814,428 nuts 39,039
e 75,663 | 1,361,388 fruits W 98,488 |

86,204 1,512,720 kilos 467,011

1,852,441

1 Data taken from the Census of 1948.

the other hand, the old practice of clearing new lands when 1
the yields decrease on land under cultivation still prevails in

some upland and hillside regions in the province.
.Clean cultivated cropping system in the rolling and sloping

areas are common, hence erosion has become an increaging |
problem. Terracing that will prevent runoff and control

“erosion is not practiced. Strip cropping, contour farming, and |

cloge-growing crops to reduce surface runoff and soil erosion J
are not practiced.. There has been no attempt to improve or |
Crop rotation is some- |

i

build the soils of these eroded areas.
times practiced in a simulated way.

The farmers have been using the old method of cultivation |
with the native plows and harrows and the carabaos as sources

of power. This method seems practical for rice paddy fields.

The use of farm machinery is not found feasible in the paddies 3

but tractors are used in some higher areas to improve tlllage
operations. :

Trrigation water is used in most of the lowland rme farms.
On the other hand, drainage condition of some farms is a:
problem, as there iz no drainage system and consequently‘
the crop yields are low.

An extensive area of the province planted to abaca and
coconut farms is not well taken care of. There are abaca
farms which are too weedy and have not been cultivated

for qulte a number of vears. This
st i 0

i
ey,
¥

1,359,100
5,099,044

grow other crops.
‘poultry in Albay Province in 1939 and 1948.

for semi-commercial purposes.

AGRICULTURE ' o

production. Coconut farms present the same conditions.
Cover cropping is not practiced, while thick cogon and shrubs
became the underbush. The coconut farms are mixture of
apparently healthy plants and kadang-kadang infested plants,
(lonsequently, infestation of thig disease have become serious

- and in most coconut fields there could hardly be found healthy
~ poconut trees.

LIVESTOCK AND LIVESTOCKE PRODUCTS

Raising livestock is a secondary occupation in Albay. Gen-
prally, cattle and carabao are raised in every farm as sources
of power and for food when they are too old to work in the

farm. Horses are raised for fransportation purposes. As a

regult of the serious kadang-kadang infestation in most of the
‘woconut farms, there seemed a growing consciousness of the
farmers to devote the coconut fields more for livestocks or to
Table 8 shows the number of livestock and

Farmers usually keep one or three carabaos or -cattle;
however, there are some farmers who have farms for cattle
In San Miguel Island a livestock
Arm is being maintained. In 1939 there was a total of 10,975
attle in the province, 3,021 of which were foreign breeds. In
1048, only a total of 1,727 cattle was recorded, 368 of which
Were foreign breeds. Camalig, Tabaco, and Libon have the
greatest number of cattle.
, - Kvery home keeps chickens and hogs. either for home supply
i for local markets. In 1939 there were 237,879 chickens
wrded in the province, 5,412 of which were grade chickens
ile in 1948, there were 217,642 native chickens and 9,124
ther breeds in the province, producing a total number of
egps valued at P213,768.

Phere are no dairy projects in Albay. The milking of cows,
o, and goats is dene by individuals who sell the milk

The production of milk in the province as shown in
1980 and 1948 census is as follows:
A 1939 1948

| Liters [Liters
eyt 226 18,400
: 401 . 610
140 0 1

Y14
5y
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TABLE 8 —Number of livestock and poultry in Albay Province
in 1939 and 1948 -

15491 : 1948 2
Livestock . 4 7alue i
Number V;i;zsm Number Vgi,sm: :
Garabaoles - b sudel s diastl TR s 36,480 809,116 39,324 4,455,135

Cattle_ 10,975 148,258 22 190,586
10,315 272 26 711 8

8,060 1,222 13,118

584 227 : 308

449,622 81,674 2,634,422

124,617 332,763 876,868
3,386 11,548 19,465

1,420 325 945

Turkey. 304 37 216

Pigeon setinm S ot o e e ) DA 226 | 227

Wosalralue b vn MR s s W LT 1,550,682 7,717,946

1Data from 1939 census..
2Data from 1948 census.

LAND-USE CHANGES
Practically all the potential agricultural lands of the province

have been under cultivation, hence there is very little room ]

for expansion. According to the 1939 census, the total number
of farms of Albay was 31,913 comprising 137,833.24 hectares,
103,896.94 hectares of which, or 75.87 per cent, were cultivated.

. The remaining 24.63 per cent were idle land, pasture land, |

forest land, and other lands, In 1948 census, however, the

number of farms recorded was 35,258 with a total area of |
118,261.77 hectares, 87,786.31 hectares of which, or 74.23 per §
cent, were cultivated, and the rest which was 25.77 per cent,
includes idle land, pasture land, forest land, and other lands. |
Table 9 shows the number of farm ares and farm land clas- |
sified according to use for 1939 as compared to 1948, From |

this table, it can be noted that idle land in 1939 decreased by

about 45 per cent in 1948, while forest land increased by |

about 42 per cent. Pasture land and other lands were also

increased by about 54 and 29 per cent, respectively, from 1939 |

to 1948.

The decrease in the area of cultivated farm lands might |

have been due to their becoming submarginal and have been
added to the forest lands or other lands. This gituation is
true of the idle lands. However, there are hillsides, rolling
areas, and plateaus which are not covered up by farm lands
and might have been under forest zones, but have now been ,'
brought to cultivation, On the o nd, some fa ‘

AGRICULTURE : 29

TABLE 9.—Land-use classification

N 19391 1948 2
Kind of land —— ___Lﬁ__fi__ﬁ
Area Per cent Ares Per cent
e beiilan A e e e 2 103,896 ,94 7887 87,786,381 74.23
l;ilvland _________________________ g 20,396.19 14.81 116200 g 9.565
Pasture land - __ & 8,051.21 2.87 6,107.08 5.16
fenizest Tl IR S R s Ton s 0 6,292 97 3.84 7,529.02 6.37
fther onds SRERAE MO L Us T T 4,295,983 Al 5, 546,92 4.69

Motaliarn araqtees -0 ERILL 137,833.24 | 100.00 | | 118,261.77 | 100,00

! Data from 1039 census,

*Data from 1948 census,

FARM TENURE
Table 10 shows that in 1939, there was a total area of

- 103,896.94 hectares cultivated, or 75.87 per cent of the total ;

farm area, and in 1948 the total farm area cultivated was
87,786.77 hectares, or 74.23 per cent of the total farm area
0f that year, or a decrease of 16,110.17 hectares equivalent to

15.42 per cent, During the same Dberiod the population
tlecreased from 432,485 in 1939 to 894,694 in 1948, a total of
- 47,791, or 8.73 per cent. |

. The farmers of the province are classified into owners, part
Owners, tenants, and managers. The tenants are further
ﬂlassiﬁed_ into share tenants, share cash tenants and cash
lenants.  According to the 1939 census, Bulletin No. 3-A,
the “classification of tenure has been made upon the basis of
propriety relationship of the farmer to the land and upon
6 method of paying the rent in the case of farms operated

' persons who do not own the land they work.” }

the farmers in Albay are owners of the farm they operate,
ile tenants constitute a large number. This is also true of
number of farms in hectares operated by each class. The
10r8 operate more hectarage than do the other classed, but
enants operate substantial hectarage. Of the whole farms

, the owners operate 56.63 and 60.34 per cent in 1939
 reapectively; while the tenants operate a total of 30.09

1989 and 1948, respectively. The area

1948 wag 77,215.10

L1l 1L

b

Mable 10 shows that in 1939 and 1948, the great majority




100.00
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100.00

35,285
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4,212 65

137,838.24 |
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.
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.05
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TABLE 10.—Number of farms ani. arec of farms o
» Kind of farmers

e e R R e e e
EData from 1939 census.
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FARM INVESTMENTS

Records of farm investment in the province is not available;
however, the census of 1939 and 1948 listed some farm equip-
- ment with their values. The number of working animals are
- also shown in table 11.

TABLE 11.—Farm investments in Albay

1989 1 1948 2

Farm investment

Number | Vsluein pesos | Number | Valuein peso

_______________________________ 74 a0 LTSI i o B g

A OV N VR e 14,625 234,498 16, 161 885,235
1,089 1841

6,263

iping Machine. il 5T
RIS E 1y iy |y SR, TP VG F AR L 19,267

44,816,750

1 Data from 1939 census.
- "Data from 1048 eensus.
~ UQomputed on pre-wur basis.

4 Uomputed on posi-war basis.

TYPES OF FARM

Bulletin No. 3—-A, Census of 1939, expl\ain that “type of farm
the relationship of the area planted in a particular crop or
group of crops to the area of cultivated land in each farm.”
i this basis, the farms of Albay are classified into 11 types
farms, which the same Bulletin describes as followsw
1. Palay farmg are farms on which the area planted to low-
nd and/or upland palay is equal to 50 per cent or more of :
area of cultivated land.
g Corn farms are farms on which the area planted to corn‘
| to 50 per cent or more of the area of cultivated land.
Abaca farms are farms on which 50 per cent or more
6 cultivated land is planted to abaca. N
. Sugar cane farms are farms on which the area planted
cane is equal to 50 per cent or more of the area of
land.
ut farms are farms on which 50 per cent or more
is p]anted to coconuts, ¥
n which the caleulated area planted
or m‘e of the area of

2

. 2Data from 1948 census.

e S s S e e e e S
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tobacco is equal to 50 per cent or more of the area of cultivated
land.

8. Root crop farms are farms on which the area planted to
camote, cassava, and/or potato is equal to 50 per cent or more
of the area of cultivated land.

9. Vegetable farms are farms on which the area planted to
camote, mungo, soybean, tomato, sitao, cowpeas, patani, beans,
cadios, onmion, radish, eggplant, cabbage, gabi, watermelon,
and/or potato is equal to 50 per cent or more of the area of
cultivated land,

10. Livestock farms are farms which have (1) an area of
10 hectares or more, (2) more than 10 heads of cattle, horses,
goats, and sheep, and (3) less than 20 per cent of the total
farm area are used for the production of crops, fruits and nuts.

11. Other farms are farms which could not be classified
under any of the above eleven groups.

The eleven types of farm in Albay are summarized in table

12, with the number of farms and the per .cent of each

type. From this table can be gleaned how diversified farming
is practiced in Albay Province. In 1939, there was a total of

8,349 palay farms, or 26.16 per cent, which was increased to |

13,110, or 37.19 pew cent of the total number of farms in 1948.
On the other hand, there was a decrease in the number of
farms of ‘abaca and coconut from 1939 by 70 and 23.14 per

cent, respectively. No data on tobacco and root crop farms ¥
are fﬂ/und in the same table for 1939 but in 1948 the same

crops had 0.07 and 6.02 per cent respectively of the total
number of farms in Albay. This simply means that where a

TABLE 12.—Type of farms in Albay Province

19391 1948 2

No. Type of farm

No. of farm Per cent No. of farm Per cent

Ll Rt e bR €L S 8,849 26.16 13,110 37.19
Gopnitat e STREIES R o T el 58 .18 287 81
Ahgeai ol S bl 10,525 32,95 3,161 8.97
SUFTHCAN Cp g Ay dtk B A S 3 207 .65 284 .83
Cotrifeet (iR I SN DRI e niTE )] 10,025 41.41 8,706 24.70
infit s S st il 81 .25 ZH0) - 9.30

HO WO -IT TR D

_____________________ 31,913 ! 85,268

1 Data taken from 1939 census in Agriuulture.
# Data rom, J.m ceniug

fliobaceat sl Ll bR O S i VAT s
o crbne s BT i R S et D 2,128 6,02
Vopanabloda e L CTNRG MU SR o 364 1.14 25 W07
1 TP ple e AT M S R ) .02 3 v (JF.
1 OEher crobe: e S L 2,295 7.20 6,745 19,14
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farm is no more productive to its previous crop it could be
planted to other suifable crops and become a different type of
farm. Hence the number of farms for each type of farm
increases or decreases as circumstances arise. From this Table,
it could also be seen that rice, coconut, and abaca are the
three most important crops of Albay Province. '

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying congists of (1) the determination of the
morphological characteristics of soils; (2) the grouping and
classification of soils into units according to their characteris-
ftics; (3) their delineation on maps; and (4) the description of
their characteristics in relation to agriculture and other
activities of man.

Soils, their landscapes and underlying formation, are ex-
‘amined in as many sites as possible. Borings with the soil
auger are made, test pits are dug, and exposures such as road
and railroad cuts are studied. An excavation or road cut
exposes a series of layers called collectively the soil profile.
These horizons of the profile as well as the parent material
heneath are studied in detail and the color, structure, porosity,
‘vonsistency, texture, and content of organic matter, roots,
‘gravel and stones are noted. The reaction of the soil and its
content of lime and salts are determined either in the field
or in the laboratory. The drainage, both external and internal,
and other features such as the relief of the land, climate,
‘natural and artificial features are taken into consideration, and
the relationship of the soil and the wvegetation and other
snvironmental features are studied.

On the basis of both external and internal characterlstlcs,
e soils are grouped into classification units, of which the
itee principal ones are (1) soil series, (2) soil type, and (3)
il phase. When two or more of these mapping units are in
h intimate or mixed pattern that they can mot be clearly
Wh on a small-scale map, they are mapped or grouped into
(1) complex. Areas of land that have no true soil, such
" beds, coastal beaches, or bare rocky mountain sides
miscellaneous land types. Arveas that are in-
| great forest areas whose clagsifica-
the preaant are. . gl
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A series is a group of soils that have the same genetic
horizons, similar important morphological characteristics and
similar parent material. It comprises soils which have essen-
tially the same general color, structure, consistency, range of
relief, natural drainage condition and other important internal
and external characteristics. In the establishment of a series,
a geographic name is selected, taken usually from the locality
where the soil was first identified. For example, the Guino-
batan series was first found and classified in the municipality
of Guinobatan, Albay.

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, Guinobatan sandy
loam is a soil type within the Guinobatan 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 ifs certain
' gpecific characteristic it is usually the unit to which agrononuc
data are definitely related.

A phase of a soil type is a variation within the type,
differing from the soil type only in some minor features,
generally external, that may be of special practical significance.
Differences in relief, stoniness, and extent or degrees 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 erosion may need fertilizer requirement
and cultural management different from those of' the real
soil type. A phasge of a type due mainly to degree of erosion,

degree of slope and amount of gravel and stone in the surface |

 goil is usually segregated on the map if the area can be
delineated. ;

A goil complex is a soil association composed of such intimate
mixture of series, types, or phases that can not be indicated
separately on a small-scale map. This is mapped as a unit and
is called a soil complex. If, in an area, there are several series
such as Macolod, Pili, etc., that are mixed together, the two
dominant series must bear the name

may pe. _ If thera ia 0111 - one dom!
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or type bears the name of the complex as Macolod, or Pili

| complex.

. Surface and subsoil samples for chemical and physical
unalysis are collected from each soil type or phase, the number
being determined by the importance and extent of such soil

lypes or phases. Profile samples are also obtained for further

imorphological studies of important seil types.

The goil survey party, composed of two or three technical
men, maps the area and delineates the various soil types,
phases, complexes and miscellaneous land types. All natural
and cultural features found in the area are indicated on the
W0il map, such as trails, railroads, bridges, telephones and
tolegraph lines; barrios, towns, and cities; rivers and lakes;
prominent mountains, and many others.

THE SOILS OF ALBAY PROVINCE

Soil is the principal medium in crop production. The
wrigin of this important portion of the earth’s surface is a
ng and complicated process. It represents the final product

~al the five interacting soil forming factors, namely, parent

material, relief, age, climate, and vegetation; the last two of
which are known as the active factors. The action of these
Tietors in  various combinations and degrees of intengity
velops thousands of individual soilg, each of which possesses
ite characteristics, its own capacity to produce, crop
suitability, and distinet responses.
The soils of the province differ in color, texture, depth,
ninage, relief, permeability, fertility, tilth, and adaptability
crops. The soils of the province were classified into 15
gories congisting of 17 soil types, one soil complex, four
cellaneous land types. These soils were d1v1ded into three
oups according to relief as follows:

! Soil Types Soil type No.
1, Hoils of the plains and valleys:
A .j 1. Legagpi fine sandy loam ; 227
T Legagpl fine sandy loam, stony phase ‘ : 230
281
122
236
238
204
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IL. Soils of uplands, hills and mountains:

_ Depth
1S Guilobatanysandy: Tozmm et (eSS s 243 (Cm.) Charaeteristics
ZiiVEavon pravellyesandyiloam o el L ITREE S 242 1 0-30 Surface soil; fine sandy loam: brownish black, dark gray,
2 An_ngm cliail ooy SEEEN R 98 grayish brown; medium granular structure; friable when
2. Laissiangibelays (b ol e DB G S L S o dry; mellow when moist; good in ‘organic matter content.
5. Mauraro gravelly sandy loam ... 24(]3- 3 Boundary with lower surface soil iz diffused and Wavy.
s‘ gﬁfﬁ: c‘iay """""""""""""""""""""""""""""""""""""""""""" i? " 80-50 Lower surface soil, sandy loam; light grayish brown, yellowish
8' T clz """" ; & 132 ; brown to light reddish brown; fine granular structure;
. Macolo d—Pil? ARG e e e e 187 friable, porous but slightly compact; fair in organic matber
j Tty tei e e i \ content. Boundary with underlying layer is abrupt and
III. Miscellaneous land types: wavy. j
sk TR e R o S R e i (0-75 Upper subsoil, silty clay; brownish red, yellowish brown to
2. Mountain soils undifferentiated .. 45 brown; grayish brown to black with gray mottlings; coarse
32 uBeanhiys e ChaT sy e (N U R e TR granular structure; slightly plastic when wet, crumbly to
A ooy it viade L or oG SRR ST D Sl el T 341 ‘ brittle when dry. Boundary with undexlying layer is wavy
# 1 and abrupt.
SOILS OF THE PLAINS AND VALLEYS 15-95 Lower subsoil, gravelly sandy loam; grayish brown, orange

“brawn, yellowish brown: structureless, moderately compact -
gravels present in this layer.

B06-150 Substratum, sandy loam to medium sand ; brownish gray, pur-

plish gray, light gray: structureless; mellow, loose, and
friable; free from stones and gravels.

This is a deep soil, easy to till, suitable to diversified farm-
ing, and responds readily to good management. It is utilized
mainly to lowland rice. The varieties grown are Kinawayan,
Apostol, and Senador with average yields of from 15 to 30
civans of palay per hectare. This low yield may be attributed
to continuous cropping and lack or inadequate use of fertilizer.
The higher and sloping well drained places are planted to
goconut and abaca. The coconut trees are infected with
idang-kadang and coconut production is rather low. Abaca
ntations have been neglected.. Consequently abaca yield is
10w, about 8 to 10 piculs per hectare. The other crops planted

| this soil type are tobacco, corn, root crops, vegetables, and
me fruit trees. Commercial fertilizer application, green
nuring, and other scientific soil management practices are
Hevessary to increase production. :

Legaspi fine sandy loam, stony phase (230) .—This soil phase
ar to the preceding soil type described except for the
f gtones and boulders on the surface. Some of these
boul [ such gizes as to hinder effective culti-

! [ unicipalities of Libog

LEGASPI SERIES

The soils of Legaspi series were developed from recent alluvial
deposits brought down through water action from the surround-
ing uplands especially from the slopes of Mayon Volcano. The
areas occupied by the soils of this series are narrow and irreg- |
ular, mostly coastal and embracing half of the northeastern,
eastern, and southern slopes of Mayon Volecano. The general
relief ranges from level to nearly level with a few moderately
sloping and undulating areas, This series has fair to good 1
drainage, s

The surface soil is deep and gray, brownish black to light
reddish brown in color. The subsoil is brown, brownish red |
to yellowish brown gravelly sandy loam to gravelly silty
clay loam. Some surface soil in the higher areas have already
been washed away. The elevation ranges from 10 to 220 feet |
above sea level. : ‘

Legaspi fine sandy loam (227) —This soil type is found on
the level and almost level to slightly sloping places in the towns |
of Daraga, Legaspi, Bacacay, Tabaco, and Libog. The area is
well dissected by streams which originated from Mount Mayon. :
These streams act as natural drainage for the area. Internal
drainage of this soil type is good. The slightly sloping areas
need terracing and other conservation measures to minimize
erosion. The total area of this soil type is about 8,670 hectares.

The profile characteristics of Legaspi fine sandy loam are as
follows : o v s

s
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This soil phage is planted principally to lowland rice twice
o year without the benefit of commercial fertilizer application.
The other ecrops grown are coconut, banana and other fruit
trees, abaca, camote, cassava, and vegetables.
- Despite the availability of irrigation water rice production is
only about 15 to 25 cavans of palay per hectare. This may be
. attributed to poor soil management. The land is usually in-
- adequately prepared before planting. Rice straw instead of
being made to decompose are burned outright.
Legaspi sandy clay loam (231).—The soil type of the Legaspi
“#eries comprises the lowland areas, the barrios of Tagaytay,
(lamalig, Busay of the municipality of Daraga. Its relief is
nearly level with an elevation of about 200 feet above sea
level. It covers an area of about 450 hectares.
Except for the sandy clay loam surface soil, this soil type
‘has similar profile characteristics to those of the Legaspi fine
#andy loam. The heavy texture of the surface soil may be due
tp the continuous deposition of eclay soil materials from the
: surrounding uplands. This soil type is also planted to lowland
Figure 8. Landscape of Legaspi series. : ] . rice twice a year with an average annual production of from
: " 15 to 30 cavans of palay per hectare. Corn, cassava, camote,
- vegetables, and fruit trees are the secondary erops.

UMINGAN SERIES

The soils of this series were developed from alluvial deposits.
The relief is level and the degree of profile development ranges
from slight to moderate. This series is well drained and
because of its nearness to rivers it is subjected to flooding.
I'he distinguishing characteristic of this soil series is the
presence of a gravelly or stony layer within the profile which
tanges in thickness between a few centimeters to about a meter.

ue to thig layer of stones or gravels soils of this series tend
i: be droughty.

Umingan fine sandy loam (122).—The surface’soil varies in

olor, ranging from pale gray to dark gray or grayish brown
dark brown. It is structureless, loose, and friable. Due

‘I:he looseneas of the goil, this soil type is very susceptible to

an acidic reaction which wvary in degree
'i]Jng cropping and cultural practices.
L and has a hghter color than the

Figure 9. A soil profile of Legaspi sandy 118 ta eanrils i.‘ j 1 vor ‘which ranges
clay loam, rer i y ET M aa e i

g ihige oot o s
it nakine et MOl
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Typically, the gravelly and stony layer is found below the

The typical profile characteristics of Umingan series as
k. represented by the fine sandy loam type are as follows:

I
I
i

. Depth

' (Cm.) Characteristics
- 0-25 Surface soil, fine sandy loam; brown to dark grayish browr:t;
8 structureless, friable and loose when either wet orldxty; fair :
- organic matter content. Boundary with the subsoil is clear
and smooth.
2560 Subseil, silt loam; light brown to brown; structureless to
b medium granular; friable; highly permeable; affords deep |
f root penetration.
2 60-80 Lower subsoil, leam to, silt loam; light brown, grayish _~b.rown .
i to brown; structureless to.coarse granular; soft, fnablfs,
I and slightly compact. Boundary with underlying layer is
. | clear and smooth. ‘
4 80-100 Water-worn gravel and cobblestone deposit mixe@ with sand |
and silt loam. : ; :
100 and  Substratum, sand; light brown to grayish brown; loose and
below structureless. :

j
| This soil type which is found in places fringing the foothiI_ls

|[ s - has a coarser texture than on areag farther from the mountain |
f

gides.
surface which adversely affect production.
G
value.
the locality and responsive to good management.
is devoted mainly to lowland rice.
i suitable and grown on this soil are corn, camote, mungo,
: cowpeas, banana, coconut, and some fruit trees. The average

palay per hectare.
and Inapostol. Corn yields from 8 to 15 cavang per hectare.:
These crops are not fertilized, ;

Thig soil type is found in the municipality of Molinao and.;
covers an area of about 1,500 hectares or about 0.58 per cent
of the provincial total. i

BASCARAN SERIES

The soils of Bascaran series are found on
province. They consist of all
TR TN b b i £ | : 1

{ the
fi ;ir Vi

Sometimes gravels and cobblestones are found on the °
- In general, the
Umingan fine sandy loam in the province is of high agricultural ]
It is deep, easy to cultivate, well adapted to crops of
This soil type "
The other crops found

production of lowland rice ranges from 20 to 40 cavans c-.ff
The varieties grown are Senador, Dumali,

subsoil which is again underlain by a layer of stone-free soil, |
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creep soil materials transported from surrounding uplands by
gravity and water action., The relief is level to nearly level,
External drainage is fair while internal drainage is poor. The
series has an elevation of about 280 feet above sea level.

The surface layer consists of brownish gray to reddish gray
soil with some gravels and underlain by brownish gray to licht
gray slightly compact clay mixed with highly weathered

. vellowish orange gravels.

Bascaran clay (235).—Bascaran clay is deep and productive.
It is not susceptible to erosion. The total area of this soil
type is about 1,110 hectares.

The typical profile characteristics of the soil type are ag
{ollows:

Depth
(Cm.) Characteristics
0-40 Surface soil, clay; brownish gray, reddish brown, or gray with
light gray splotches; blocky structure; gravels found in this
~ layer. Boundary with subsoil is smooth and diffused.
40-65 Subsoil, silty clay to clay; grayish brown to dark brown with
! brick red streaks and gray specks; coarse columnar structure;
] a few weathered yellowish gravels are imbedded.
65-115 Lower subsoil, clay; brownish gray to light gray with red

splotches; coarse columnar structure; yellowish orange
gravels are embedded in this layer. Boundary with sub-
stratum wavy and diffused.

16-150  Substratum, clay; yellowish brown to grayish brown; massive;

sticky and plastic when wet, brittle and hard when dry; mno
coarse skeleton. :

This soil type should be plowed at optimum moisture condi-
n, If plowed soon affer a heavy rain its soil structure js
versely affected and the soil becomes unsuitable for early
hinting. Good soil management would enhance production.
Lowland rice is the principal crop and is planted twice a
ieir.  Under normal conditions the first crop yields from 50
60 cavang of palay per hectare ; the second crop about 30 to 40
ang,  Corn, fruit trees, vegetables, and root crops are also
ited. Fertilization is not practiced.

LIBON SERIES

8 was developed from recent alluvial deposits. It
arly leve Ixternal 'drainge‘ is poor;

B i
¥

rangeas
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Libon silty clay (238) —This is a deep alluvial soil occupying
the lowland and nearly level areas of the towns of Libon,
Polangui, Oas, and Ligao. This soil type is not very sus-
ceptible to erosion. At times it is inundated by the streams
which flow through it towards Lake Bato. It has a total area
of 11,240 hectares. The typical profile characteristics of this
goil type are as follows:

Depth

(Cm.) Characteristics

0-40 Surface soil, silty clay; brown, grayish brown to dark gray;
coarse columnar to blocky structure; sticky when wet,
slightly compact and erumbly when dry. Good in organie
matter content; free from coarse' skeleton. Reddish brown
and orange brown streaks are found at the lower portion
of this layer. Boundary with subsoil is smooth and
diffused.

40-90 Subsoil, clay; brown, grayish brown to brownish black, massive;
Y sticky when wet, slightly compaet and hard when dry;
free from coarse skeleton. Boundary with underlying

layer is smooth and diffused. ; ;

90-140 Lower subsoil, silt loam to silty clay loam; light brown,
grayish brown to gray; coarse granular to blocky structure;

kot
Figure 10. Landscape of Libon series taken mear the vicinity of Lake Bato,

friable,
140 and  Substratum, loam to silt loam; brown to grayish brown;
below columnar to blocky structure, mellow when moist, crumbly
when dry. :

‘This soil type is principally planted to lowland rice which
14 grown twice a year. The varieties grown are Kinawayan,
Henador, and Apostol. Without fertilization rice yields about
to 40 cavans of palay per hectare. Other crops are corn,
fesava, camote, coconut, banana, vegetables, peanut, and some
fruit trees. Without fertilization corn yields about 8 to 12
vavang of shelled corn per hectare.

LIGAO SERIES

The goils of the Ligao series were developed from alluvial
posits, The relief of this series is level to mearly level
Brnﬂl drainage is good. Internal drainage is poor due
gm st gra.velly layer in the subsoil. Shallow bank

s i tha area.. The elevation ranges .from 220

Figure 11. A soil profile of Libon silty clay.
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Depth
(Om.) Characteristies

0-10 Surface soil, loam; grayish brown, light eray to dark sray;
structurcless to fine granular; mellow and friable; free
from coarse skeleton. Fair organic matter content.
Boundary with subsoil is smooth and abrupt. f

Subsoil, gravelly  sandy loam; wreddish orange, yellowish
brown to dark brown; massive, compact and impervious;
orange concretions present which increase and hecome
coarser with depth,

Lower subsoil, silt loam; light brown to grayish brown with
gray and black mottlings; structureless; crumbly and
compact when dry.

Compact gravelly fine sandy loam to loam; bhrown, reddish
brown to grayish brown; structureless; concretions present.

Substratum, medium and coarse sand; light gray to dark
gray or black; structureless, loose and porous.

The soil is irrigated but it is not very productive mainly

Cause of its physical characteristics. The surface soil is

A ; 00 shallow, only about 10 centimeters, with very poor organic

Eisyre Mo danc isne el onn fsesie: _ itfer content, and underlain with an impervious and com-
' et gravelly layer. Crops are stunted and chlorotic,

Lowland rice is the main crop. It yields from 8 to 15

Wvins of palay per hectare. Corn yields about 5 to 7

ns of shelled corn. Camote, cassava, peanut and vege-
08 are also planted. Fertilization is not practiced.

Ihis soil needs fertilization, drainage, green manuring, and

Her soil preparation to attain a higher productivity level,

MALINAO SERIES :
Malinao series is a coastal lowland soil found in the

ern  part of the province. Soils of the series were
oped from alluvial materials from the surrounding up-
transported and deposited through voleanic action and
It i named after the Malinao Mountain. The relief
eries is nearly level to gently sloping with an elevation
from 20 to 150 feet above sea level. External drainage

i internal drainage is fair. The surface soil of thig
hte color than that of the Legaspi series and is

g by the presence of reddish streaks and

' il is light gray, brownish gray

Figure 13. A gg\ij!ﬁ#roﬁle of Ligao loam K gh | i

I
J
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- Figure 14. Landscape of Malinao series.

THE SOILS OF ALBAY PROVINCE

fonditions. Soil erosion is not much of a problem for this
#0il type; diking the field to regulate surface runoff is adequate

check surface washing. A total area of 3,580 hectares of

s soil type was mapped.

Malinao fine sandy loam is deep, is tilled easily, and can

be adapted to locally grown crops. Its productivity can be

'reased by the judicious application of fertilizers, addition of
ganic matter, green manuring, and better tillage operation.

his soil has the following profile characteristics:

Hepth
{0m, ) - Characteristics
Surface soil, fine sandy loam; grayish brown to yellowish
brown with red streaks'and orange splotches, fine granular
structure; soft and friable, slightly compact when dry; no
coarse skeleton. Boundary with subsoil is smooth and
obscure.

Subsoil, silt loam; light gray to brownish gray with reddish
streaks; fine to medium granular structure; slightly compact
friable. Boundary with underlying layer is smooth and
dxﬂ'used

80-76 Lower subsoil, silt loam; redd1sh brown, hg'ht grayish brown

to yellowish brown with plenty of reddish streaks; massive to
granular structure; some gravels are found in this layer. '
1 100 Sandy loam; grayish brown with reddish streaks and splotches;
structureless to fine granular; very friable; some gravels
i present. Boundary with substratum is obscure and smooth.
160 Substratum, medium to coarse sand gray to black with white
and brown speckles.

Lhe texture and structure of this soil type vary slightly
' n the area because of the different natures and varying
ngities of deposition. The soil color and drainage also
for different places due to aeration and water table fluc-
lon conditions. In well drained areas the soil is brown, but
worly drained places it is grayish brown or gray.
hig soil type is principally planted to lowland rice. The
~of the crop during the survey was rather poor. The
elion ranges from 10 to 20 cavans of palay per hectare.

tad that the area is near
on’ h_ia soil are
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PANGANIRAN SERIES

One of the most fertile lowlard soils of Albay belongs to the 3
Panganiran series which was first identified in the barrio of |
Panganiran, Guinobatan, Albay. Soils of the series were§
developed from stream deposited materials washed down from |
the surrounding hills, and uplands of limestone origin. The
series occupies the narrow coastal plain in the Panganiran-

Malacbalac area. Its area is not very extensive and is level

to nearly level. External drainage is fair while internal
drainage is poor owing to the fine texture of the soil. Soils
of the series are deep and are planted to diversified crops such
as bananas, coconuts, rice, sugar cane, corn, camote, vegetables,

and other annual erops.
The surface layer is very dark gray to black, with gray

and yellowish brown speckles. Only one soil type, Panganiran

clay, was mapped under this series.

Panganiran clay (465).—This soil type is not extengive and
covers only about 670 hectares. It is level to slightly sloping:
and therefore, is not susceptible to erosion. This soil type

has the following profile characteristics:

Depth Characteristics
(em.)

0-40 Surface =oil, clay; dark gray to black; blocky to columnar in:
structure; plastie when wet, crumbly to brittle when dry ;8
free from coarse skeleton; fairly high in organic matter
content; eagily penetrated by roots; boundary with under=
lying layer is diffused and wavy. j

40-70 Upper subsoil, clay; grayish brown and speckled dark gray,
orange, or yellowish brown; columnar in structure; sticky
and plastic when wet, brittle and hard when dry; free from

coarse skeleton; boundary with lower subsoil is diffused
and wavy. !

70-100 Lower subsoil, clay; similar characteristics with overlying

upper subsoil, : b

Substratum, gravelly clay; gray to black; very sticky and

plastic when wet, hard and compact when dry.

This soil type is deep with a high water holding capacity:
‘Owing to its fine texture, plasticity, and stickiness its tilth iS
rather poor, but at optimum moisture condition, however, th
soil is .not very difficult to cultivate. With proper sou
management it maybe made productive.

So1LS OF THE UPLANDS, HILLS AND MOUNTAIN
The development of the soils of ' '

100-150

THE SOILS OF ALBAY PROVINCE

‘volcanic activity. A series of volecanic depositions and after-

,Ws.%rds through geologic and soil-forming processes ten distinct
Hoil  series with Well-devel-oped\ soil profile characteristics
timerged. '

Most common of the parent materials of the soils of this
group We.re derived from igneous and metamorphic rocks and
dome sedimentary rocks, such as shale, sandstones, conglom-
ra‘ce, and limestone. The soils are generally lighter in color
and their textures range from sandy loam to clay loam to clay
gide from the cultivated portions under cogonal vegetétio'r;
With scattered trees and shrubs, others are either under second-
owth or primary forests. The total area iz approximately
¥ 3’4,”40 hectares or 67.26 per cent of the total area of the
iovince. .

GUINOBATAN SERIES

-

{ Intimat‘ely associated with the Mauraro series is the Guino-
an series. The Guinobatan series differs from the former in

t having a roughly sloping, rolling to mountainous relief. It
i well to excessively drained externally. The internal drainage

W lair to good. This series covers the western rough slope of

ognt Mayon and has an elevation of from 350 to 2,580 feet.
L i delvel-oped in place from the weathered products of wvol-
c. ejecta, such as massive lava rocks, agglomerates, tuff,
wocia, gravelly conglomerates, sandstones, and volcanie ashj
7‘ gubsoil is grayish brown to grayish black, speckled orange
11 reddish yellow, medium to coarse sand. The presence of
r{ate.z layers of volcanic ash deposits in its profile is a dis-
lishing feature of thiz soil from the other upland soils
A bay. Boulders and outcrops are found on the surface and
imes imbedded in the profile. A

iﬂob‘atan sandy loam (243) —This soil occupies the western

of Mount Mayon with a total area of 9,270 hectares. The

al drainage is good to excessive; the internal drainage is
'@oulders and rock outcrops are found on the surface

0 imbedded in the profile. Both sheet and gully erosions
the_‘clean-cultivated areas. Although the physical
of thig soil make it favorable for general agri-

e cult d areas is rather difficult. Hence

] crops. The less steep

1¢
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of close growing crops are essential and necessary for this

soil type. Its typical profile characteristics are as follows:

Depth
(Cm.) z Characteristics

0-45 Surface soil, sandy loam; brownish gray, brown to grayish
brown: structureless to very fine granular structure; soft and
mellow when wet, porous, friable, and slightly compact when'

dry. Good in organic matter content; gravels are present

in the layer. Boundary with the subseil is clear and smooth.?

45-60 Subgoil, medium to coarse sand; grayish brown to dark gray

with yellowish to reddish speckles; single grain to structure-

less; slightly porous and loose. Gravels are present.

60-105 Lower subsoil, sand; loam to silt loam; brownish yellow to

grayish brown; structureless; silt, mellow, friable, and

slightly compact. ;

105-115  Fine gray sand; loose, porous with a mixture of gravels and':

stones. At some places, 'partially weathered pebbles are
found in this layer. e

115-185 A layer similar to lower subseil.

135-150  Substratum, coarse sand;_ gray to black; slightly ecompact and
structureless. Below this layer is a horizon of orange’

speckled brown to grayish brown, sandy loam to silt Joam,

Coconut and abaca are the principal crops grown on this

scil type. Upland rice, corn, banana, fruit trees, root crops,
and vegetables are also raised. The annual production of co-
conut and abaca are from 1,500 to 2,000 nuts and 4 to 7 piculs
of abaca fiber per hectare, respectively. Abaca plantations are
not well managed, while coconut trees are infested with kadang-
kadang. Proper soil conservation practices and good manage-
ment will improve production considerably. ‘

MAYON SERIES

The soils of the Mayon series were developed mostly from
the products of weathered massive lava rocks, volcanic ashes!
agglomerates, tuff and breccias. It embraces the eastern half
of Mayon Volcano with a moderately to roughly sloping relief,!
generally cut by gullies and deep ravines radiating from the
summit of Meount Mayon. It is well to excessively drained
externally but poorly drained internally. The elevation is
from 300 to 2,700 feet above sea level. The surface soil is
grayish brown to brown. The gubsoil is brown to yellowish
brown with gray mottlings sandy loam lors are found

‘Figure 16. A soil profile of Mayon
gravelly sandy Joam.
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substratum is a deposit of voleanic sand, gravels, cobblestones
and boulders.

Mayon gravelly sandy loam (242).—A total area of 14, 023
hectares of this soil type on mnderately to roughly slopmo*

relief was mapped in the eastern half of Mayon Volcano.
External drainage is good to excessive but the internal drainage
is poor to fair. Soil lost through erosion has been excessive.:
The moderately sloping areas should be terraced while the:
roughly sloping areas should be under permanent Vegetatlv-

covers. The typ1caI profile characteristics of this soil are as
follows:

Depth
(Cm.) i Characteristics

0-30 Surface soil, gravelly sandy loam; grayish brown, brown to
_dark brown; structureless; loose, porous, soft and mellow!
when wet, very friable when dry. Boulders are present on
the surface which sometimes hamper cultivation, good in
organic matter content. Boundary with underlying layer

is smooth and diffused.

Subsoil, sandy loam:; brow_n to yellowish brown with blac <’E
mottlings; structureless to granular; soft when wet; porous

and friable when dry. Fair in organic matter content.
A few boulders are imbedded in this layer. Boundary with
the substratum is clear and smooth.

ATy I'i
T5-below Substratum, a deposit of sand, rounded and smooth- edged:
gravels, cobblestones and boulders, light to dark gray 'Wlt

black speckles.

Al

The profile characteristics of th1s soil portray a recent depo-
sition resulting from a series of voleanic eruptions. The )
unstability of the profile characteristics is due to the intermit-
tent deposition of lava and ashes, together with voleanic rocks
over the area. Thus the degree of development of the solu
ig less distinet except the color changes. Neither is there a
clear transition line for zones of eluviation and illuviation.

This soil is prineipally utilized for specialized farming. The

- sloping and less thHY areas are devoted to gabi, upland rlce
camote, cassava, peanut, beans and other seasonal crops. Thae
production of abaca is quite low; only about 3' to piculs »
hectare. Thls 10W productlon may be attrl
‘ @' ent, ’
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Figure 18, Landscape of Annam series,
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ANNAM SERIES

The soils of the Annam series were developed through the
weathering of basalt, andesite, conglomerates, sandstone and
tuffaceous materials. This series was first identified in Nueva
Ecija Province. The relief is rolling to hilly and mountainous.
It occupies the uplands of Daraga, Legaspi, Manito, East Li-
bon and the islands of Rapu-rapu, Batan, Cagraray, and San
Miguel. It has an elevation of from 1,000 to 1,800 feet above |
sea level. The external drainage is good to excessive, while the
internal drainage is poor to fair. The surface soil is brown,
graylsh brown to light reddish brown granular clay loam. 4
The subsoil is brown to brownish red clay loam to clay, |
columnar and prismatic. Weathered gravels, tuffaceous mate-
rials, andesite and basalt boulders are present on the burface ]
as well ag imbedded in the profile. ;

Annam clay loam (98).—The relief of this soil type is rolling
to hilly and mountainous. It has a totai area of 40,845.5 hectares
covering the upland areas of East Daraga, Legaspi, Manito,
East Libon and the islands of Rapu-rapu, Batan, Cagraray,
and San Miguel. Internal drainage is poor while external
drainage is good to excessive. Since water penetrates the
subsoil slowly surface runoff enhances soil erosion. Terracing,
grassed waterways, strip cropping, and contour cultivation
are therefore necessary measures for the area. The roughly |
rolling areas, the hilly and mountainous portions should be
under permanent forest cover. Both surface soil and subsoil
exhibit slight acidic reactions., Annam clay loam has the
following profile characterigtics:

Figure 20, Landscape of Luisiana series.

Depth :
(Cm.) Characteristics
040 Surface soil, clay loam; brown to reddish brown; granular
to blocky structure; slightly sticky and plastie when wet;

friable to very crumbly when dry. Boulders are present on ;

the surface as rock outerops. Sometimeés, orange brown
concretions, 2 millimeters in diameter, are also found in

some spots. Boundary with the subsoil is diffused and

d smooth. A 3
40-85 Subsoil, clay loam to clay; reddish brown to chocolate browns;
coarse granular and blocky to columnar; moderately sticky
and plastie when wet; crumbly, shg‘htly hard and mpnet\
when dry. In the lower section of 'hhe- li\lbg@iL
buckshot like concretions and plenty
and boulders. Bounda .

|
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85-150 Substratum, gravelly to stony clay; brown to dark brown, |
i mottled red; nuity structure. Concretions, weathered gravels

and boulders are found in this layer. Below the substratum i

is a layer of highly weathered andesite, shale, sandstone,

conglomerates and basalt rocks.

LUISIANA SERIES i ;

Luisiana series is represented by Luisiana clay in Albay 3:
Province. It is considered one of the most advanced soils of

the country. Tt is a primary soil developed from the weathered

products of basalt and andesite rocks. In places, these rocks

have weathered to a depth of 3 meters or more. This soil has

a brown to reddish brown surface soil and yellowish brown to
light reddish brown cheesy clay subsoil resting on a reddish |
brown to yellowish brown clay. It occurs on a rolling to hilly

and mountainous relief. It is well to excessively drained in
the gurface but the internal drainage is fair. Both sheet and

gully erosion are severe on the more sloping and ‘hilly areas °
which are placed under clean cultivation. This soil was mapped &
as a narrow tract of land intimately blended with the Annam 3
seil along the highway between the towns of Albay and Manito
and extending up to the border of Sorsogon. The elevation

 ranges from 300 to 1,400 feet.

Lavisiana clay (239) . —This is a deep soil and would have been |
a good agricultural seoil if it were not for its unfavorable relief
which make cultivation very difficult. Erosion has been severe 3
in many areas especially those under clean cultivation.® Sheet B
erosion is very detrimental to bare areas, hence a well-con-
structed and well laid-out terrace in the clean cultivated fields
are necessary to control runoff and erosion. Only the areag |
with gentle slopes which could be easily terraced should be
cultivated to annual crops. Strongly rolling and sloping areas ]
should be put under permanent crops to control erosion, A |
total area of 8,790 hectares was mapped. The profile character- b

istics are as follows:

Depth 7 o
(Cm.) ik Characteristics

0-40 Surface soil, brown to reddish brown and brick reddish brown,
cheesy elay. It is coarse granular, and prismatie to colummay,
and soft to slightly friable when dry. No coarse gkeleton
is present in this layer and the boundary to lowoer layer is

diffused. ; ] P
40-85
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or colummar to blocky, highly plastie and sticky when wet,
slightly compact, cloddy and brittle when dry. No coarse
skeleton. Boundary to substratum is diffused and smooth.

85-below  Substratum, reddish brown and brick reddish brown fine
granular clay. Fresh cut shows splotches of light gray,
vellowish brown, orange brown, orange gray, and orange
yvellow usually with admixture of highly weathered basalts,
andesites and other volecanic igneous rocks. '

The cultivated area.is principally planted to coconut, abaca
and fruit trees. Patches of cultivated land are grown to up-
land rice, corn, cassava, camote and vegetables. The greater
part of the area is cogonal and is suited to pasture purposes.
Second growth and primary forest cover a velatively large area.

Coconut yields 2,300 to 2,700 nuts per hectare per year; and

“torn from 8 to 12 cavans; upland rice, 10 to 20 cavans to the

hectare. These crops are not fertilized. Coconut trees are
infested with kadang-kadang in different degrees.

MAURARO SERIES
Mauraro series is a new soil series first found and described

N the barrio of Mauraro, Guinobatan. It was developed from

the weathered products of basalt, tuff, and gravelly conglom-
ates basically from sandstone, shales and limestone. It
presents a profile composing of several distinet layers varying
1l the degree of development. The surface soil is reddish
own to dark grayish brown; the subsoil is brown to reddish
Aarown moderately compact gravelly clay. It occupies a broad
fectangular area southwest of Mayon Voleano, running in south-
Woslerly and southeasterly directions from barrios Pinaglaban
Wil Malabog of Daraga up to Sitio Cagongagnan, Aliang of
dgao and Barrio San Juan of Oas. It has a flat upland to
slitly rolling and hilly topography with an elevation of from
) to 550 above sea level. The external drainage is good fo
Loessive but the internal drainage is poor. Sheet and gully
slong are severe in clean cultivated areas. '
Mauraro gravelly sandy loam (241) —A total area of 19,149.5
tares of this soil type was mapped on a flat upland, gently
g to hilly relief. It has good to excessive external
ge and poor internal drainage. This soil type is sug-
e to e and in areas under clean tilled cropping,
‘ { i, Sloping areas whould oL T
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abaca and fruit trees to prevent too much surface wa.shmg:

while other portions really unfit for cultivation should be .'

forested. The profile characteristics of this soil type are as |

follows :

Depth Characteristics

(Cm.) : 3

0-40 Surface soil, gravelly sandy loam; redd.!sh brown to dark _
grayish brown; columnar to blecky; slightly c‘ompact; nu-
merous dark brown rounded and angular concretlon.s presenb'; :
fair to good organic matter content. Boundary with subsoll’
is abrupt and smooth. ]

40-70 Subsoil, gravelly clay, brown to reddish brown; coarse colu'mnar. 1
There are more gravel concretions in this layer than in the
surface soil. i :

70-85 Lower subsoil, gravelly clay loam; brown to yellowish brown.
with grayish brown speckles, structureless to coarse columnar
structure; compact. Gravels are abundant in this layer.
Boundary with substratum ig abrupt and smooth.

| to clay; brown to light brown; structure-
o Sulzzzrizurcr:)’aiiy:&?;z]nar x g:mcretions like those found in the
surface layer are abundant. 3 1
Thig soil should be plowed at optimum moisture condition
to avoid puddling and the formation of hard clods. The pres-
ence of gravels do not affect the consistency and structure- of
. thig soil. ‘ : ch
This is one of the best abaca soils of the provinee and it is
planted to this crop extensively. However, due to : faulty:
plantation management, the production of abaca fiber is very:
low. The average yield of abaca is estimated at only 3 to 4
piculs per hectare. This low production is also partly due to
the fact that abaca in the plantations are as old as fifty
years. This soil can be made more productive through proper’
goil management and cultural practices. |
Coconut, upland rice, corn, fruit ftrees, banana, cassava,
camote, vegatables, and other fruit trees are also grown.

TIGAON SERIES

‘The =oil 'of the Tigaon series as mapped in Albay Province

is a continuation of the Tigaon series previously studied in the®

province of Camarines Sur. It is a volcanic soil developed from
the weathered products of basalt, andesites, shale and gab.brg
It compriges the area in the northern part HrOvVine

}; di 1 ‘: i .1n

P11 [}

L has been active on clean cultivated areas,
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has a rolling to mountainous relief. The external drainage is
good to excessive while the internal drainage is poor. Erosion
The elevation ig

from 50 to 4,000 feet. :

This soil series has a brown to reddish brown eclay surface
#oil, underlain by a deep light brown, chocolate brown and
light reddish brown cheesy clay subsoil. The profile at places
18 imbedded with boulders and gravels of different degrees of

‘weathering. Boulders of basalt, andesite, and gabbro are found
:in the surface which in some places interfere with farm opera-
fion. This series is represented by Tigaon clay. :

Tigaon cloy (186).—This soil type as mapped in Albay
Province has a total area of 2,630 hectares. It is not agri-
culturally important in Albay as only a small area could be
brought under crops becatise most of the area is under primary
ind second growth forests and cogons. The cultivated areas
ire mostly planted to coconut and abaca. Patches are cultivated
to corn, upland rice, camote, and peanut. '

This soil has a steeply rolling to mountainous relief and is
well to excessively drained externally. The internal drainage

8 poor. It is severely eroded and many deep gullies have

'med. The lower slopes should be carefully terraced and

terraces maintained if the soil is to he used for clean-tilled

fiops. The steeply rolling and mountainous areas should
main under ‘forest or grass cover to control erosion. The

profile characteristics of the soil are as follows :

i?é;!:? Characteristics

=30 Surface soil, reddish brown to brown, cheesy clay, granular to
fine blocky. Boulders of andesite, baszalt and gabbro are
bresent on the surface as rock outcrops, which sometimes
interfere with farm operations. Boundary to the subsoil is
diffused and broken. :

. Subsoil, reddish brown, chocolate brown to light grayish brown,
slightly compact cheesy or waxy clay, columnar in structure,
It is sticky and plastic when wet and becomes hard upon
drying. No coarse skeleton present. Boundary to the sub-
stratum is clear and smooth.

Substratum, brownish to grayish brown, mottled chocolate
brown and gray waxy clay, resting on weathered voleanic
LI i ve #halo, i
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crumbly when dry. Limestone gravels and précipitates
admixed with weathered sandstone and shale are present
in some places within this layer. Roots of perennial crops

hectare. The coconut trees are infested with kadang-kadang
while the abaca plantations are not properly managed.. Upland

rice yields 15 to 20 cavans to the hectare, and corn gives a | \ . penetrate this layer. Boundary with the substratum is

yield of 8 to 12 cavans per hectare. These crops are not diffused.

fertilized. 1 120-below Substratum, clay; yellowisii brown; sticky. This layer con-
SEVILLA SERIES : 4 tains considerable amount of limestone gravel and fragments

of weathered ecalcareous shale and sandstone. The shale
appears usually in bands. ;

The soils of the Sevilla series is one of the most extensive
soils in the province. It is developed from the weathered
products of caleareous rocks, such as shale and sandstone. It :
occupies the great expanse of a piedmont country on the south @
and southwestern part of the province comprising low-lying &
hills having an elevation ranging from 200 to 600 feet above
~gsea level. The external drainage is good to excessive while
the internal drainage is poor. The soil of the surface layer @
is dark grayigh brown to black and pale yellowish brown to
brown clay subsoil with limestone precipitates and gravels. |
_ Highly eroded areas have the concretion mixed with the surface |
‘soil. Fig. 17 shows the soil profile of Sevilla clay. 1
This soil serieg is of “parang” type vegetation dominated by
cogon and few scattered trees and sghrubs. Narrow valleys.
between series of limestone hills are cultivated to lowland rice,
corn, cassava, vegetables and other seasonal crops. Sevi_lIa-'
clay is the omnly soil type mapped. -

Sewvilla clay (174).—This soil type was mapped in the south’
and southwestern part of the province. It has a rolling and’
hilly topography. The internal drainage is fair to poor but#
the external drainage is good to excessive. It is easily eroded
and terracing the sloping areas is necessary to minimizes
erosion. Contour cropping and cover cropping are essential soil’
conservation measures for this soil type. It has a total area of !
66,108 hectares and has the following profile characteristics:

This soil type has a deep surface soil and is considered
the best upland soil of the province. It is principally planted
to corn. Upland rice, camote, cassava, peanut, and vegetables
are also grown. Coconut is the main permanent crop. The
vield of corn ranges from 8 to 12 cavans of shelled corn per
‘hectare. Coconut yields from 2,500 to 2,800 nuts per hectare
per year. These crops are not fertilized. With proper soil
management and fertilization this soil type may be made more
productive.

FARAON SERIES : £

Faraon soils are formed through the decomposition of coral- 4 -5
line limestone. This soil series is found along the provineial a ok
houndary from the sea to the southwest shore of Lake Bato
Which is an extensgion of the same soil type from Camarines
Bur. The relief of this series is usually rolling to hilly.
* lixternal drainage is good under forest but is excessive in the
open fields. Internal drainage is fair. i
Soils under the Faraon series are black and usually clayey.
When the land is highly eroded, the coral rocks are exposed
nd in extreme cases of soil erosion, the land is difficult to
ow because of the rocks. These limestone rocks are com-
Daratively soft, roughly angular and oftentimes colored.
- Iaraon cloy (132).—This soil type is usually shallow. The

Depth ; flirface soil is very fine textured. Tt is plastic and sticky when
(Cm.) Characteristios i Wot but friable when moist. The soil upon plowing tends to
0-40 Surface soil, clay; grayish brown, dark brown to almost hlack;" }

oduce big clods which are very hard and difficult to break
on dry. This soil type is cultlvated to erops commonly
und in the locality. i |

‘The profile characteristics of this soil type are as follows:

e i

granular and fine columnar to blocky; plastic and slightly
sticky when wet, slightly compact, and crumbly when dry.
Occasional caleareous gravels and cobblestones are some-
times present in this layer as outcrops. Root penetration ¥
is good. Boundary with the underlying layer is clear and
smooth. i WIS

Characteristics

40-120  Subsoil, clay; pale yellowish brqwn to hro
1umnar, ltie o !;1 nl&l : '

% ‘,u-
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when dry. Fair in organic matter, Sometimes limestone

rocks are found on the surface. An abrupt and 1rregular
boundary separates surface soil and subsoil.

30-45 Subsoil, clay; dark yellowish gray; like the surface soil, ve

- plastic when wet but hard when dry; moderate fine granular

structure. Mixed in this layer are partially weathered’

limestone rocks. This layer is separated from underlymg‘

layer by a clear and smooth boundary.

45-60 Yellowish gray highly weathered limestome rocks; soft and

e weak; coarse granular structure. |

60-150 Grayish to thte porous limestone rocks, soft and ea,sﬂy broken

MACOLOD-PILI COMPLEX

Directly north of the Libon series is a broad soil body
with a rolling to roughly rolling and mountainous relief,
classified as Macolod-Pili complex. It is an association of the
Macolod and Pili soils in an intimate pattern that one can not
be mapped separately from the other with the scale used. Thus
the area is mapped as a complex of the two soils. It ranges
in elevation from 640 to 700 feet. This area, which is well
drained externally, has a ftotal coverage of 11,400 hectares.
Internal drainage is poor. ‘

Macolod-Pili complex . (187) —As an agricultural area, it 1s
far more developed than the Annam and Luisiana soils. It is)
devoted to the growing of annual crops like upland rice, sugar
cane, camote cassava, peanuts vegetables and such permanen
crops as coconut, bananas, abaca, and other fruit trees. ‘,
greater portlon of the area ig cultivated and a minor portion
i3 under the ‘“parang” tvpe of vegetation. Generally, th
stand of the crops on this soil is fair to poor. Production o
upland rice is from 10 Fo 20 cavang to the hectare and corn,
8 to 12 cavans.

Figure 22. Landscape of Macolod series.

The loss of surface soil due to erosion is rapid owing t
frequent cultivation, use of kaingin system, and clean crop
cultures. Thus, this complex has a shallow surface goil. Some-
times slightly weathered boulders and gravels dre found in
the cultivated fields and in grassy areas where vegetatmn i
too seanty to prevent erosion.

ThlS soil needs terracing with proper malntenance to control
erosion. In some parts of the area, contour plowing and gtrip
cropping may be advantageous, but in other places, permanent
planting is necessary. However, some areas should
to prevent too much surface wash. Addi
organic matter, green
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MISCELLANEOUS LAND TYPES

 Miscellaneous land types are primarily classified in terms of
land forms and secondarily in terms of materials., These are
the areas whose soils do not fall under any of the soil types

because (1) they have no true soil profiles or have little or no |

natural soils, (2) they have no agricultural value for the
present, (3) they are nearly inaccessible for orderly examina- -
tion, (4) they are gullied lands, or (5) they are swampy and

~ uneconomical to drain. The miscellaneous land types in the -
province have a total area of 55,429 hectares, or 21,49 perd
cent of the provincial total. 4
Hydrosol (1).—The hydrosol areas of the province are

covered by salt and fresh water marshes. The total area is

1,115 hectares; or 0.43 per cent of the total area of the province, |
The hydrosols are found along the northeastern, eastern, south-
western, and western coastal regions of the province, They
are extensive at the mouths of big rivers and at Lake Bato.
They‘are submerged almost throughout the vear. ’

The salt water marsh or swamp consists of peaty and muddy
subaqueous layer over grayish black to deep black &silty clay_
to clay layer, resting on a limy deep horizon of black to bluish
black clay. The most common vegetations are nipa pa.lm,.‘
apt-api, bakawan, dap-dop, bangkal, and some halophytic shrubs
and grasses. _ ‘ | :

The fresh water margh, on the other hand, has the subaqueous
layer intimately mixed with decompoged and partially decom-
posed organic materials, mostly grasses, underlain by a bluish

- black, slimy, sticky, and plastic clay horizon. The fresh water
marsh occupies the waterlogged areas bordering Lake Bato,
vegetated mostly with grasses belonging to the sedge family
-and water lilies. ' i ‘ j

The salt and fresh-water marshes have no agricultural value,
They are best suited fon fishponds, as well as 'for :t'eerga"ati,c:ona,lfi
and wildlife purposes. : ‘ sl e !

Mountwin soils undifferentinted (45) —Mountain soils undif-
ferentiated are mostly under primary and second-growth forest;

A small area is under parang type of vegetation. At pre
this miscellaneous land type is of no a

although logging activities are wi

forests are located. It hag a total

T Cen
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Beach sand (118) .—Beach sand was mapped in the nortl%-
western part of the province. - Beach sand is not a true soil
because it has an undeveloped soil profile. It has an aggregate
area of 200 hectares. : _

Beach sand is excessively drained. It has a nearl;t level
relief and usually inundated during high tide. The soil con-
gists mostly of sand with mixture of stones and fragments of
ghells. It is loose and structureless. It is not usually used i':’or
agricultural purposes, although in some places, coconuts thrive
favorably. ;

Lava flow (341).—Lava flow covers the bare areas near and
around the crater of Mount Mayon as well as down the slopes
fo the base of the volecano.

TABLE 13.—Key to the soil types of Albay

Dby Present use

Taent vegetation

Soil type Material Reliet

" External Internal

Rice, corn, coco-
nut, abaca, to-

Legaspi fine sandy loam. . bacto, Yoot

crops, mungo,

Fair to Rice, cocgnut,
good banana, abaca,

Legaspi fine sandy loam, root crops,
stony phase Recent mungo.

[ alluvial Rice, corn, coco-

nuf, root erops,

Legaspi sandy clay loam | | deposits i mungo, fruit
trees.

Rice, corn, mun-
go, peanut,
tool erops, ba-
nana, coconut,

Riee, corn, mun-
£0, Toot crops,
vegetables, co-
conut.

Riee, corn, mun-
g0, root crops,

Libon silty elay - ___.__ i banana, coco-

i nut, fruit trees.

Older . Rice, corn, mur%-

anirs i . go peanug,

Panganiran clay. . _..._- alluw?l e ok

deposits vegetablen,

Level to
Umingan fine sandy loam nearly

level

Bascaran clay.

Ligao loam Rice, corn, mun-

———— go, root erops,
Neat ly level fO?OaDUt' ba-
C — 1dnd.
;lcoilizr?gy Caconut, abaca,
77777 e upland  rice,
Roughly corn, banana,

sloping to fruit trees, root

hilly and crops, mMungo.

mountai- Abaca, coconut,

L Yoleanle [ nous fruit trees, up-

T T land rice, root

| Mayon gravelly sandy | 4 1 Ccropd, MUDgo,
195”““*'“!{"%‘ y Al 1 Poor to pomnt,

: : ‘ | Tl !

Malinao fine sandy loam .

Culnobatan sandy loam ..
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TABLE 18.—Key to the soil types of Albay—Continued

Drainage !
£ Present Use

Soil Type e Relief
Vegetation

Material
External | Internal

Annam clay loam Rolling to g;xl:b
hilly and rice,’
mountai- 0 Crops, mungo.
nous : Coconvt, abaca,
AT frullt i trees;
31 P AR u ;
rucksi, Level; gent- r:?o?n crf)lgss
mostly ly rolling f ! ¢
Mauraro gravelly sand o hi Sl
tiile ¥ | | basalt to hilly Abaca,

Luisiana clay

Coconutl

and an- |———— upland el

desite Rolling to corn,root eropg,
hilly and mungo, banana,
mountai- fruit trees, &

Abaca,
upland

J corn,

(Lo o A Crops;  cogon

Rolling  to forest. 3§

hilly D Curn, upland

rice, t
Crops, peanuj
mungo, coco=
nut.

Rice, sugar cane,
corn, mungo,
tobaceco, raot
erops, banana,

Igneous Rolling to g‘t]:g{le:tﬁ' b
rocksand| hilly and Upland rice, sug=
alluvi‘al mountai- ar cane, ;nunf
dep osits y g0, peanut)
root Crops,
vegetable,

4 conut, banan

Hedronel abaca; grass,

: Mangrove, nipa

i pa[":f" : ﬁsh

Mountain soils, undiffer- i RO
R er Mountzal 4 Primary & sea—

neus ondary forest;

Erass,

Faraon clay

Limestone| MNearly leve

Macolod-Pili complex___

Level, to :
nearly level Excessive | Coconut.

Lava flow Sloping i

MORPHOLOGY AND GENESIS OF THE
SOILS OF ALBAY

The physmal weakening of bedrock due largely to temperatur
changes gives rise to the formation of the go called regollth
Regolith includes all of the unconsolidated materials above
bedrock. But this physical disintegration of bedrock is only
an initial phase of soil formation. The upper part of 'l:h!
regolith is subjected to relatively faster physical and chemi
weathering than any other part lying underneath because |

_upper portion is in direct contact with the atm
the phyalcal and chamic 1
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which becomes the parent material for soils. The parent
material together with microorganisms and higher plant life
then undergo a phenomenon known as biochemical weathering
wherein the microorganisms and higher plant life decay.
This addition of organic matter is an essential feature of soil
formation. In other words, the physical and chemieal weather-
ing of rocks should not be mistaken as the process of soil
formation in itself; mostly the process of soil formation is
directly or indirectly biological in nature.

At least there are five factors which largely control the kind
of soil developed; namely, (1) climate, (2) living organisms,
(8) nature of the parent material, (4) topography of the area,
and (5) the time that the parent materials are subjected to
goil formation. TFor instance the regolith within any given
area may vary in depth, physical condition, and chemical com-
position. Their geologic origin also may or may not be the
game. Furthermore, the position they occupy has either been
reached through deposition and trangportation or by the
weathering in place of the country rock. Considering also the
individual as well as the cumulative influence the different
factors exert, the variability or heterogeneity of soils even
within a small area is then accounted for.

Class A.—Soils under this class were developed from recent
alluvial deposits. They have medium to coarse texture from
their A down to their C horizons. The relief of soils under
this class is generally level or nearly level. Drainage condition
ranges from good to partly excessive. Their permeability is
very rapid to moderately rapid. The soil series under this

* class are:

Legaspi series, and
Umingan series.

Class B.—Soils under this class were developed from older
alluyial forms or terraces and have fine to very fine textures.
The relief of goils under this class is generally flat with the

“whole plane in a zero to 3 per cent tilt which enhances external

ninage, The ﬁne-textured goilg of the B and C horizons are
lagtic, and compact which causes
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Bascaran series,
Libon series,
Ligao series,
Malinao series, and
Panganiran series.

Class C.—The soils under this class belong to older terraces é
or upland areas developed from products of volecanic ejecta.

Some of these volcanic materials were laid down after which

the soils were developed from them while in other instances
the materials were washed down after the initial deposition

. after which the soils were developed. As in the case of Taal

and Tupi, volcanic sand instead of tuff was deposited, from

Which these two aforementioned soils were formed. The soils
developed in this instance are loose, very friable, sandy loam

to sand. The permeability of these soils is very rapid. These
soils are primarily used for growing of vegetables and fruit

trees. The series under this class are as follows:

Guinobatan series, and
Mayon series. -

Class D.—Under this class are goils of upland areas developed '

from hard igneous rocks, such as andesites and bagsalts. The

soils ithus developed are fairly friable, reddish brown or dark .'
brown to red. The internal drainage of these soils is good
while their permeability is moderate. The relief of these soils
is usually rolling to steeply rolling, oftentimes ending up in
mountain ranges. Indications show that most of the soils

under thig class are those known as “latosols,” or soils of low

to very low calcium content and are rather acidic. Their

phosphorous content is also very low and have a high rate of
fixation. - The undulating or rolling areas are cultivated to
crops. Good crops of coffee, eacao, or rubber were observed
on these soils. Areas on steep slopes are partly grasslands
but mostly under dipterocarp forest. On these soils diptero-
carp forest, which consists mostly of soft woods, grow rather
well. The soft woods are produced on deep, friable soils, with
plenty of available moisture. The soil series under this clags
are: ; . \
Annam serieg,

Luisiana serieg,

M Lol b
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Mauraro series, and
Tigaon series.

Class E.—Under this class are soils of upland areas developed
from shales. Their relief is rolling to hilly. The solum devel-
oped is from 15 to 60 centimeters and are of very fine
texture. Thege soils are very sticky and plastic when wet and
harden upon drying. The permeability of these soils is very
glow, thus runoff on cleared areas is very excessive. These
goils are generally low in fertility. A greater part of these
#oils are under grass while the rest are under forest. Only one
serieg, Sevilla, series, under this class is found in the province.

Class I'—Under this class are soils of older terraces or
uplandg developed through the weathering of limeston.e. The
relief of these soils is undulating in the lower terraces an.d
gteeply rolling in the upper regions. The solum developed is

‘very shallow, ranging from 20 to 40 centimeters deep. This

i8 a type of soil development where only the A and B horizons
may be present followed immediately by the limestone }?edrock.
The soils are usually clay to elay loam which in undlstur‘t‘Jed
nreas are friable and of moderate permeability. Both Rendzina
(gray to black friable clay) and Red soils are developed from
coralline limestone. A great amount of gravels and stones'of
lime or even outcrops are present on the ground surface Wh‘lch
inake cultivation difficult, Only one series, Faraon series,
tnder this clags is found in the province.

LAND USE, SOIL MANAGEMENT, AND WATER
CONTROL ON THE LAND

Most of the crops grown on the plains and valleys of Albay
are more or less suited to most of the soils found in these
Areas, However, in most cases a one crop system is followed
j. hich depletes the soils of their organic matter content as
well as destroys the good structure of some of these SO.IIS.
{irop rotation in which legumes form a part of the rotatlop
gaquence should be practiced. In some instar'lce.s where ’ghe soil
i planted to two or three kinds of crops within a year, these

rops or the sequence followed tend to deplete or exhaust the

oil rathe uild it up. In the uplands or hilly and
: lowing up and down

Lo =/
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and planning all contribute to the lack of proper and maximum |
development of the agricultural potential of the province.

cent of the total area of the province are open and cultivated
lands. Logging operations should be strictly supervised by
the government. Reforestation should be undertaken wvigor-
ously and kaingin farming should be eradicated once and for all.

Educating the farmers on proper soil management should be
given more emphasis. This problem is of course not one for
the soil scientist, agricultural extension worker, and agronomist
alone. The cooperation of every farmer is required, but just
as important is the economic or financial support the gov-
ernment could give. This program of agricultural education is
rather long range. While an Albay farmer may know and
believe that thorough preparation of the land, aeration of the
soil, application of lime and fertilizer when necessary, green
manuring, cover cropping, strip cropping, contouring, crop
rotation, and construction of terraces or drainage ditches where
needed are singly or collectively necessary to produce more
from his land and at the same time conserve his soil, he may
also be a farmer with little money and cannot rely on delayed &
income. Only a handful of farmers in the province today °
observe proper soil management practices due to finaneial
reasons or other causes which is beyond the scope of this |
repott. :

PRODUCTIVITY RATINGS OF THE SOILS
OF ALBAY PROVINCE

The productivity of a soil is its capability to produce a
#pecified crop or sequence of crops under a specified gystem of
inanagement. In this report soil productivity rating is based
in the average crop yield of a soil type in relation to national
itandards established, the yield being obtained without the use
of fertilizer or soil amendments. Yield predictions are arrived
Wt in two principal ways; namely, (1) through judgments based
ipon evidence afforded by actual yield data from sample areas
bf the soil mapping units, and (2) through judgments based
un comparisons of the characteristics of soils and basic knowl-
filge of plant requirements.

Table 14 indicates the productivity ratings of the soils of
Albay for the major crops grown in the province. The pro-
tuctivity ratings were developed mainly from estimates based
ipon observations and interviews supplemented by a few
becords and census data, thus their reliability may he only

Water control concerns primarily the maintenance of favor- |
able soil moisture conditions to keep the soil productive and to |
regulate surface runoff to minimize soil erosion. b

Floods in Albay occur but rarely. However, a gingle flood
can damage wide areas of soils and crops. The flood in 1948 °
wrought great damage to the province. There has beéen no. ]
control measures undertaken to protect the land from floods
or the overflow of streams.

fiven crop is expressed in terms of a standard index of 100.

Thus, a productivity rating of 75 for a certain crop means
ot a soil is about three-fourths as productive relative fo the
ilional standard, or in terms: of production the soil could

Most of the lowland soils of the provinee are irrigated.
There are existing irrigation facilities while other units are
being planned. The use of irrigation water, however, should
be controlled in .order to bring about not only an adequate but

Hundard is 60 cavans of palay.

Tinumerated hereunder are the standard yields of some
Philippine crops that are also grown in Albay:

also an even supply of water. Good diking of fields, proper Crop R b
planting of crops, and the control of the velocity of the flow Lowland rice ' ; gg z:::z: ;’f pzllzy

of irrigation water should at all times be observed. Wasted (I]Iplandt RIES iy i e e Lo palay
irrigation water cause goil erosion, alkali accufmulation, leach- ngi‘;:o ) 1:475 kilograms

ing, or waterlogging. Some of the lowland soils need ditching ' . 17 cavans of shelled corn

il - Corn
and subsoiling. i i L _ _

16 piculs .

ion
(), |

The control of runoff and eros

1L

bonsidered fair. The soil productivity rating or index for a

itoduce 45 cavans of palay of lowland rice wherein the national

S
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TABLE 14,—Productivity ratings of the soils of Albay

Crop productivity index 1

Soil types
Coco-

Bascaran clay

Libon silty clay

Umingan fine sandy loam
Legaspi sandy elay loam
Legaspifine sandy loam
Legaspi fine sandy loam, stony
phase

Malinao fine sandy loam
Ligao loam

Annam clay loam .

Tigaon clay _._

Luisiana clay

Sevilla clay

Mayon gravelly sandy loam ____
Guinobatan sandy loam
Mauraro gravelly sandy loam_
Macolod-Pili complex

*Indexes give the approximate average production of each crop in per cent as the
standard of reference, The standard represents the approximate yield obtained without
the use of fertilizers or amendments on the extensive and better soil types of the regions

of the Philippines in which the crop is most widely grown.

TEXTURAL CLASSES OF THE SOILS OF ALBAY

FIELD DETERMINATION OF SOIL TEXTURAL CLASS

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 ﬁel
scientist frequently checks his field textural classification L
againgt laboratory results,

- Hereunder are definitions and descriptions of the basm goil
textural classes in terms of field determination. .

Sand.—Sand is loose and single-grained. The individual
grains can readily be seen or felt. Squeezed in the hand when
dry individual particles will fall apart when the bressure ig
released. Squeezed when moist the particles will form a casﬁ
but will crumble when touched.

Sandy loam.—Sandy loam contains much sand with enongh
gilt and clay to make it somewhat coherent. The individual
sand grains can be readily seen and felt. Squeezed when dr "
the soil particles will form a cast which readily fall apart,
but if squeezed when moist, a cast can be formed whieh
bear careful handling without breakmm

Loam.—ILoam congists of relat
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gritty feel, yet fairly smooth and slightly plastic. Squeezed
when dry, the soil particles will form a cast that will bear
careful handling, while the cast formed by squeezing the moist
soil ean be handled quite freely without breaking.

Silt loam.—Silt loam contains a moderate amount of the
fine grade 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 goil is pinched between the thumb and fingers, it will
form a thin “ribbon” which breaks readily, barely sustaining
its own weight. The moist soil is plastic and can be formed
into cagt that will bear much handling. When kneaded in the
hand it does not crumble readﬂy but tends to form into a
heavy compact mass.

Clay—Clay is a fine-textured soil that usually forms very
hard lumps or clods when dry, and is quite plastic and usually

pticky when wet. When the moist soil is pinched between the

thumb and fingers, it will form into a long, flexible “ribbon.”
pome fine clays very high in colloids are friable and lack

‘plasticity under all conditions of moisture.

The above definitions are descriptive only. None could he
inade in these or similar terms that would apply adequately
to all soils. The dependable definitions, the standards, are
{hose developed from mechanical analyses.

MECHANICAL ANALYSIS

Accuracy in the determination of textural classes of soils
delineated during the soil survey is attained through mechanical
unalyses. However, there are instances when field classification

d laboratory classification vary. Some soils exhibit clayey

res in the field. They are sticky and plastic when wet,
a@tual]y When analyzed their clay

B the ﬂeld classi- i
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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 2.0 millimeter
such as gravels, pebbles, and cobbles are considered coarse
‘skeleton. Class names such as sand, silt, silt loam, clay loam,
clay, sandy loam, etc., are determined by the proportionate
amount of the different separates present in the soil. A soil
analyzing 30 per cent or more clay fraction is considered a
clay soil. Lately, however, this percentage was changed to 40,

so that all soils containing 40 per cent or more of clay are

classified as clay soils.
The modified Bouyoucus method was employed in the me-

chanical analysis wherein the conventional jar, hydrometer,

and thermometer were used. Analysis was made wﬂ:hout
removing the organic matter from the soil.

TABLE 15.—Awerage mechanical anclyses of the soils of Albay

s Percentage

e
s : Laboratory
+ textural grade

(Field) Silt i 'I(‘:t&;el

| &2

Sandy clay loam

=

Tigaon eclay.

Tigaoniclay. .. ..

Legaspi silt loam_ .

Legaspi silt loam

Liepaspl silt loam, stony phase e ¢

Legaspi silt loam, stony phase -

Legaspi elay

Legaspiclay. . __ LRRL

Mauraro gr. sandy [oa.

Mauraro gr. sandy loam.

Luisiana (] el e B R L Ll e
Sevillaelay ~_i.0 S R

; Sevﬂla Clag b KSR bR S S

Annam clay loam

Annam elay loam _____

Mayon gravelly sandy [oan .

Mayon gravelly sandy loam

Malinao fine sandy loam _________

Malinao fine sandy loam . _______

Umingan fine sandy loam - ...

Umingan fine sandy loam - ..

A0k e aran e R A SR e S

Ranganiran elay ciiisee g

Guinobatan sandy loam

Guinobatan sandy loam

Libon silty clay

Libon silty clay -

Ligao loam

Ligao loam __......__

Basearan gravelly clay_

Bascaran gravelly clay .-

!jb
-
=3

Sandy loam
Loamy sand
Sandy loam
Sandy loam
Sandy clay loam
Sandy clay loam
Sandy loam
Sandy loam
Clay

Sandy clay loam
Sandy clay loam
Sandy loam ...
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Sandy loam
Sandy loam
Sandy loam
Sandy clay loam
Sandy loam
Sandy loam
Clay

Sandy loam
Sandy loam
Bandy clay loam
Sandy loam
Sandy lonm
Sandy loam
qand.v elay lonm
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Bandy clay loam

Sandy clay loam

Sandy clay loam

Sandy cluy loam
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LAND CAPABILITY CLASSIFICATION AND
CONSERVATION GUIDES FOR THE
- SOILS OF ALBAY

The seventeen soil types, one soil complex, and four miscella-
heous land types found in the provinece are grouped into their

pespective land capability classes. A land capability class is a
linit of classification to which a soil type belongs from the

atandpoint of its apparent and potential agricultural or eco-
nomic capabilities. It is, therefore, a necessity for one to
know the physical as well as the chemical characteristics of
pach soil type to enable one to judge correctly the capability
of any soil type. The three major factors to congider in land
papability classification are (1) the soil type, (2) the slope
uf the land, and (3) the degree of erosion. In the Philippines
e three major problems on soils are (1) erosion and runoft,
(2) , wetness and drainage, and (3)( root zone and tillage
imitations, such as shallowness, stoniness, droughtiness, and
dilinity. The aforementioned problems further divides each
ilass into subelasses for the soil type and are indicated by “e
for erosion and runoff; “w”’ for wetness and drainage; and,
s for root zone and tillage limitations.

The different land capabilities are as follows:

CLass A—Very good land that can be cultivated safely
and extensively to crops Wlth ordinary good farming
practices.

CLASS B—Good land that can be cultivated safely using
easily applied congervation practices.

CrAss C—Moderately' good land that can be used
regularly for cultivated crops in a good rotation but
needs intensive conservation treatments.

CrAss D—Fairly good land that is best suited for
pasture but can be cultivated to crops in a good rota-
tion but needs intensive conservation treatments.

CLASS L—This land is flat but is too wet or stony and
ig suited for pasture or forestry. -

CrAss M—The land is steep, eroded, rough, shallow,
for cultivation but is suited for grazing or forestry if

wel; ma.nage.

oF

\

eroded, rough, shallow,
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CLASS X—This land is level but wet most of the time

and cannot be economically drained. It can be used
for farm ponds or recreatlonal purposes.

LAND CAPABILITY CLASS A

Soil type: Umingan fine sandy loam
Legaspi fine sandy loam
Legaspi sandy clay loam
Malinao fine sandy loam
Libon silty clay

Deep, level, well drained easily worked soil

Class A land is nearly level. The soils are deep, dark and
usually fertile or can be made fertile under good management, I8
They are usually deep alluvial soils which vary from silty to!
gandy texture. Erosion is not much of a problem. Soils under
this class do not need drainage or other special practices. The
land is rarely flooded. It is easy to work and can be cultlvated

safely with ordinary good farming methods.

Class A land 13'.su1ted for intensive cropping, All crops_
common to the area can be grown on this land. Since soils
of this class have good permeability, they are better adapted

for crops other than rice. When used for lowland rice, puddhng
the soil is usually necessary to prevent excess seepage

Conservation farming requires such practices as liming (agri-
cultural lime) when needed; the use of the correct kind and

quantity of fertilizers; and rotation of crops, which includes
a legume or a soil-improving crop for sustained production.

For better efficiency in the use of lime and fertilizers, _
regular practice of green manuring or the plowing under of
young green plants such as any legume crop or any far

manure or compost is advisable. Waterways through or
adjacent to this class of land should be well vegetated wit_

adapted grass, shrubs, or trees.

LAy'D CAPABILITY CLASS Bw

Soil type: Panganiran clay
Ligao loam
Bascaran clay

Land that can be cultivated

LAND CLASSIFICATION & CONSERVATION GUIDES ol

Class Bw is good land but because of poor drainage conditions
some effort to drain the excess water is needed. Included in
this class are wet lands that can be easily drained. They
usually oceur on low bottoms near large streams. The soils
are deep but the subsoil are heavy or the water table is very
shallow and restrict water movement. Small ditches are needed
to drain off surplus water. Diversion ditches should be con-
structed for runoff coming from adjoining uplands. Protection
from occasional overflow of nearby streams may be needed.

When properly drained, corn, sugar cane, legumes, and many
other row crops common in the area may be grown. Lowland
rice is especially suited to this land with the construction of
paddies.

Lime and fertilizers of the recommended kinds and quan-
tities, soil improving crops, farm manure, and compost are
needed to maintain the productive capacity of this class of land.

LAND CAPABILITY CLASS Be

Soil type: Faraon clay ey
Tigaon clay :
_ Good land that can be cultivated safely but needs
certain erosion control measures in addition to good farm
management practices to maintain productivity.

Class Be land is good from various standpoint but certain

physical characteristics make it susceptible to moderate erosion

lue to the gently sloping relief. The soils are deep but their
dlibsoils are rather heavy. The slope in any place is not more
than 8 per cent and the soil ig susceptible to moderate erosion
When unprotected. This land, therefore, needs protection
ibainst erosion such as contour farming, terracing, and strip
ilopping. Excess water must be channeled into grassed
vilterways. Diversion ditches should be constructed for the
nofl from the adjoining uplands.

All crops common to the area can be grown. Liming and
leitilizing with the recommended quantities and kinds should
done, Crop rotation with a legume or soil-improving crop
#E mungo or soybean at least once in 3 to 4 years should
hﬁerved For all legume, the soil should be well supplied
nd phosphat ‘ tilizer and i the 5011 .




SOIL SURVEY OF ALBAY FPROVINCE

LAND CAPABILITY CLASS Ce

Luisiana clay

_ Mauraro gravelly sandy loam
Mayon gravelly sandy loam
Guinobatan sandy loam

Soil type: Annam clay loam
Sevilla clay
Tigaon clay
Macolod-Pili complex

Moderately good upland that ean be cultivated safely if a
carefully planned combination of conservation practices is
applied. ‘

- Class Ce is moderately good land suitable for cuItivatio
provided soil conservation practices are carefully observed fg

prevent erosion. The soils are good, deep to moderately deep
with slopes that range from 8 to 15 per cent. This class of

land is moderately to severely eroded or is subject to erosw
if unprotected.

To farm this land safely terracing supported by contou
farming and strip cropping is necessary. Terraces shoul
empty into well grassed waterways or natural drainage.

After establishing the needed conservation measures, a gool
soil management program should be adopted. This shou-
include a good crop rotation using a legume as a green manurs
¢rop, judicious use of lime and fertilizers, farm manure, a (
compost to build up the soil. 8

Many crops common in the area can be grown but contourin !
should be observed. Fruit trees should also be planted on thi
contours and a leguminous cover crop should be maintaine
to protect the soil from erosion.

LAND CAPABILITY CLASS De

Luisiana clay

Mauraro gravelly sandy loam
Mayon gravelly sandy loam
Guinobatan sandy loam

Soil type: Annam clay loam
Sevilla clay
Tigaon clay
Macolod-Pili complex
i

Land good enough for occasional cultivation if handled #
with care but best suited to pasture and forest.

Class De land has slopes up to 25 per cent with moderate |
severe erosion or is subject to moderate to severe erosion
left unprotected. The  topsoil is generally thin with hea.f
slowly permeable subsoil. It is fairly good land that can
cultivated ocecasionally with proper safeguards. A

To farm the land a system of properly laid out terrs
W’lth su1table outlets mcluded in the absence |
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cover preferably grass at all times. If the grass is not well
establish, reseeding and fertilizing is necessary.

Plowing and other farm operations must be done on the
contour. Planting of row crops is not advisable. This land
when used for orchards, should be planted on the contour and
a good stand of leguminous cover crop should be maintained.

Where erosion on a moderately deep soil is not severe,
gullies should be smoothened and then seeded either to grass
or legumes. The soil thus scraped should be limed and
fertilized to give a good start for the grass or legume. In this
case legume seeds will need inoculation.

LAND CAPABILITY CLASS DS

Soil type: Beach sand
Land good enough for occasional cultivation if handled
with care but best suited to pasture and forest.

Class Ds land is nearly level to sloping with a deep soil

-~ although the topsoil is thin and light and a very rapidly

permeable subsoil which is low in available moisture. Included
under this class are level or nearly level lands with deep soils
but because of climatic conditions not enough moisture is
available for good crop growth. In that case artificial irri-
gation is necessary,

This class of land is also subject to some degree of goil
orosion during those sporadic periods of heavy rainfall or due

to excessive supply of irrigation water.

This land is best suited to vegetables or truck farming.
Root crops will do well too if planted at such time of the year
when rainfall is abundant.

Increasing the organic matter content of the soil iz recom-

tended in order to increase its water holding capacity. This ‘

wan be done by the application of animal manures.
It is not likely that this soil will need any lime but should
; deemed necessary, lime may be added only after the

15 analyzed, G mmerecial :’ﬁertihzers needed would be more
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LAND CAPABILITY CLASS LS

Soil type: Legaspi fine sandy loam, stony phase
Land that is level or nearly so which is too stony to
make cultivation not practical.

Class Ls is level or nearly level land but it could not be
cultivated with ordinary farm machinery because it is too stony.

Stones are present in such quantities and sizes that their

removal is not practical. The soils under this class are fairly
fertile, deep and are recommended only for grazing or for:

forestry.

Good management is also needed for the satisfactory growth !
of either grass or tree. This will mean proper fertilization

and liming.
LAND CAPABILITY CLASS M

Soil type: Annam clay loam
Sevilla clay
Tigaon clay
Macolod-Pili complex

Luisiana clay

Mauraro gravelly sandy loam
Mayon gravelly sandy loam
Guinobatan sandy loam

Land not suited for cultivation but good for grazing or
forestry if handled with great care.

Class M land is usually on steep slopes up to 40 per cent.:
The soil is generally shallow or highly eroded making it unfit
for seasonal cultivation. Stones or gravels may be present
or even numerous that they interfere with tillage operations.
The land may be used for pasture or trees with careful’
management. In order to grow 'zood legumes or grags for
pasture the land should be well prepared using lime and fer-
tilizers as recommended. in order to give the young plants A
good start. Diversion terraces around the heads of active
gullieg, if any, should be constructed. Newly developed pasture
should not be grazed severely. On well established pasturel
orazing should be well controlled and rotated. Whereve p
possible, stock ponds should be constructed to supply water for
animals. :

Where climatic conditions permit, this land can be devoted
to orchards such as citrus, coffee, mango, or the like. The treed
should be planted along the contours and a good cover crop
to protect the soil from washing should be provided. 3

As for forest purposes, native trees should be proteeted from
fires, or keingin and the bare spaces pla wooid troes

9 1
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LAND CAPABILITY CLASS N

Soil type: Mountain soils undifferentiated

Very steep land, eroded, rough, with shallow soils that
can be used for grazing or for forestry if handled with
great care.

This kind of land is not suitable for tillage except those
which are needed to establish permanent vegetation for per-
manent pasture land or woodland. This class has slopes up
to or more than 40 per cent. The land is rugged and broken
by many large gullies. The soil is badly eroded or very shallow.

Htones may also be very abundant making cultivation difficult
or impractical.

This land has very limited use. Where grasses grow, grazing

‘may be allowed but must be managed very carefully to prevent

erosion. The pasture land will need very liberal fertilization,
liming, and reseeding.
‘Gullied lands are best used for trees which grow well in the

locality. Ipil-ipil is specially recommended. Where trees are
already growing, they should be protected from fires or kaingin.

LAND CAPABILITY CLASS X

Soil type: Hydrosol
Land suited only for wildlife or recreation i

TLand in thig class is usually level or is slightly depressed

\\wherein water, either sea or fresh, stays most of the time
‘making it unsuitable for cropland, pasture or forest. This

land type is termed hydrosol.

This land class may be used for salt bed or fish pond sites.
Ordinarily, this land is covered by mangroves or nipa palms
Wwhen inundated by sea water or grasses as in the case of fresh
ater pond. When the site is made into fish ponds or salt beds
the trees or palms may be disposed off but a wide strip should
Le left standing along the outer borders of the shore line to
nrotect the site from the scouring effect of waves.

[for fish ponds the site should be dug to not less than a meter
in depth. To produce a good growth of algae, the feed for

st fishes, the water in the pond should be fertilized.

'LAND CAPABILITY CLASS Y
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This class is extremely arid. There is insufficient orass for
grazing; or is very steep, rough, and stony with very little or
no soil cover at all. It also includes the rocky foothills, rough
mountainous land, large areas of bare rock onterops, and land_
that is very extremely eroded. F
' This kind of land, therefore, is not guitable for cultivation or
for grazing purposes. The area should be forested and kaifigin:
should be prevented. This kind of land is recommended for
game and wildlife preserve.

.SOIL FERTILITY CHARACTERISTICS OF THE SURFACE
SOILS OF THE DIFFERENT SOIL TYPES OF
ALBAY PROVINCE

By
IeNaclo E. VILLANUEVA and GLORIA C. BANDONG-QUERIJERO *

Albay Province was surveyed by fieldmen (?f the forn}er
Bureau of Soil Conservation (now Bureau of Soils) to cla§s1fy
the various soil types in the province and to carry out effectively

TaBLE 16.—Land copability classification of the different soil types

wn Albay the provisions of CA 418 (Agronomic Survey). S.oil samples

- were collected and morphologic studies were made in the ﬁfeld.

soil | Postible il B Land These soil samples were brought to the laboratory.fo-r c}}emlcal
e Soil ty?e smé‘;‘.’éﬁo'sm it inalysis. The studies on the chemical characteristics include

(0) the soil reaction (degree of acidity or alkalinity) which is
guide to crop adaptability of the soil type, (b) the presence of

122 | Umingan fine sandy loam
227 | Legaspi fine sandy loam

5o | heimpisandy clayloam eooiiiiiel e 2 foxic substances and their concentrations, (¢) the inadequacy,
20 Thaasilerelaio . o Jufficiency or excess of nutrient elements required by tl}e‘ plants
1% Denpanen f‘{%{'_} ___________________________________ i g B A for their growth, and (d) the lime and fertilizer requirements
3 W : 3 of the soil type in relation to the crop.
¥ BT | ana o nicls EANE o uEEN b T R R R D ) el PR e Be

Plants need food nutrients for their growth. These are
aupplied by the soil. The other requisites for plant' gr.owth. are
uxygen, carbon dioxide, water, sunshine or artificial .Ilght.
T'he nutrient elements necessary for plant life may be divided

98 | Anmamclayloam ... .. _.
LSl olayis e Ri ol TS

B PR e > tvo clasen, namelpa (1) the femiliner. clemonts, o
Bipiir e B ey o : (2) the trace. elements. The former include nitrogen, phos-
243 | Guinobatan sandy loam_..-,J hOI'US, potassium, calcium, magnesium and sulfur while the
iS5 8B eachinand i EeR it aE Coliis e S e s R A Ds

- litter include iron, manganese, boron, copper, zine and molyb-
------------- : lenum. The fertilizer elements must be present in abundant

----------------------------------------- 1 and balanced proportions while the trace elements must be
------------------------------------------------------- anly in very low concentrations. If plants do not get adequate
| imounts of these essential food nutrient elements, they become
indernourished and exhibit various deficiency symptoms.
ropping, leaching, and erosion deplete the natural supply_ of
the essential nutrient elements of the soil. These nutrient

* The slope-erosion units are the possible conditions that may exist in each soil type,
Any other unit with an erosion elass more than the one specified above will he classed
under the next capability elass. Thus, Annam clay loam with a o1 slope-erosion clagi
hag a Ce land capability class; the same soil type with a d-1 slopé-erosion class has .
De land capahbility class.

hes, green manuring, addition of organic matter, and the
on of commercial fertilizers.

S
TS R i

Ly

fciencies may be corrected by the application of lime, wood

i o
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METHODS OF CHEMICAL ANALYSIS

The crop response to the application of fertilizers is better
correlated with the results obtained from the determination
of the readily available nutrient elements than those obtained
from the total analysis of the given soil type. The rapid
microchemical tests for determining the available nutrients
were employed. The total nitrogen content was determine

because this element in the presence of proper microorganismg

and under favorable conditions is easily converted into ammon

or nitrate forms which are available for plant assimilation. S

The soil samples for chemical analysis were air dried, puly
rized with a wooden mallet, passed through a 2—mm. swv
thoroughly mixed and quartered.

. The soil reaction or the hydrogen-ion concentration was deter:

mined with a Beckman H-2 pH meter fitted with a g]as

electrode.

The total nitrogen content of the soil was determined by the

methods of analysis of the Association of Official Agricultur
Chemists of the United States. The method of Spurway? w
followed for the determination of ammonia and nitrat
Readily available phosphorus was determined by following th
Truog method,® and available potassium, calcium, magnesin
iron and manganese were determined using the methods of
Peech and English.* A Leitz photoelectric colorimeter with
suitable light filters was used in the colorimetric determinationg
,\of available constituents.

INTERPRETATION OF CHEMICAL TESTS

Soil reaction or pH value—A very important factor affecting
plant growth and production is soil reaction.? It affects the
behavior of plants and availability of plant nutrient element
as well as those of toxic substances in the soil. In very acid
soils with low pH values, aluminum, iron and manganese beco 1€
so soluble which cause mmry to plants, while calcium, nitrogen

(G T Spurway, Michigan Agricultural Expt. Sta. Tech Bull., !3:'
(1938).

* Emil Truog, Jour. Amer. Soc. Agron. 22, 874-882 (1930).

* Michael Peech and Leah English, Soil Science, 67, 16'7—19'5 (1944

5 Soil reaction means the degree of acidity or of alkalin
expressed methematlcqlly ag the -
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and phosphorus become less available. The poor growth of

' plants in very acid soil is often attributed to the toxic effects

of excessive concentration of aluminum in the soil solution.
Likewise, in very alkaline soil, iron, manganese and phosphorus
become so insoluble that plant growth is often limited by defi-
viencies of one or more of these elements. The best soil pH
for most crops ranges between pH 5.5 and 7.0 ¢

TABLE 17.—The pH requirements of some ecomomic plants

Strongly | Medium i Neutral | Slightly | Medium
acid acid i reaction | alkaline | alkaline

pH pH pH b} i pH
4.2-5.4 | b.b-6.1 .2-6. 7.0 7.1-7.8

Abaca, Musa textiles Nee?
Uaimito, Chrysophylium coimito

Uoffee, Coffea arabica Linn 7
Jowpea, Vigna sinensis (Linn.)
Havi §

Lorn, Zea mays Linn.s

Durian, Purio zibethinus Tinn7____
anut, Arachis hypogaea Linn®___
tsmw Brassica pekinensis Rupr 10

Oryza sativa Linn 7
Saccharum officinarum

Tabacco, &
woet potato, Ipomoea balalas
" (Linn.) Poiry
Uagsava, Manihot esculente Crantz_
weapple, Anonas comosus (Linn.)
Merr7 _ "
nana, Musa sapientum Linn 8 __
mato, Lycopersicum esculenium
Mille
ton, Allium cepu Linn @
Hman, Glyeine mazr (Linn.)

O M Mid 1O HKrddiddd
o0 KO Ok Opd

Y,
Biange, Citrus gurenlium Linn. @ | .. —__

Hid W MM M M Kdedbdidid b B4
M BB M b K MM B B4
M ki MO M O =M < B
Hed M MO KO OM KMo D0 W

M

¥ Based from the soil reactions where they are grown with the productivity ratings of
fhe soil types in 11 provineces. A. pH range of 5.7 to 6.2 was found to be most suitable
the growth of upland rice, variety Inintiw, by Rola, Nena A, and N, L. Galvez, °
Wecls of soil reaction on the growth of upland rice and on its nitrogen, caleinm,
iioaphorus and iron content.,” Philippine agriculturist 33: 120-125, 1949,
& Data taken mostly from Wilbert Walter Weir. 1936, Soil Science.. Its principles and
motice, J, B. Lippincott €. Chicago and Philadelphia,
8 [lrom Spurway, G. . 1941. Soil reaction (pH) preferences of plants, Mich.,, Agr
Bapt, St Sp. Bull, 306; Optimum range given was pH 6.0-7.5.
W fpom Arciaga, Antonio N., and N. L. Galvez. 1848. The effect of soil reaction on
growth of pet-sai plants and on their nitrogen, caleium and phosphorus content.
ilippine Agrieulturist 92: 55-59, Normal growth reported was in pH 4.2 to 8.6;
thinum range was prH 5.9-8.6.
Mot favorable reaction
¥ Reactlon at which plants grow fairly well or normally

) Unfavornble renotion

of Pln'.:;ﬁs," Michigan
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A modified version of Pettinger’s chart was published

Truog.l* It shows the general trend of the relation of soi
reaction to the availability of plant nutrient elements. Th

chart 1is reproduced here
explanation.

with Truog’s accompanyin
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Figure 24, Chart showing general trend of relation of reaction to availabilit
of plant nutrients. k
“In this chart, reaction is expressed in terms of the ;
scale. The change in intensity of acidity and alkalinity fre
one pH value to another is shown graphically in the diagr
by the change in width of the heavily cross-hatched a
between the curved lines.”

“The influence of reaction on availability of each nutrii
element ig expressed by the width of the band (the wider
band, the more favorable the influence) carrying the namesg
the respective element. ‘

“Thus, for the maintenance of a satisfactory supply
available nitrogen, for example, a reaction or pH range
6 to 8 is thé most favorable. This does not mean that if
reaction of a goil falls on this range a satisfactory suppl
available nitrogen is assured. All it meansg is that go fa
reaction is coneerned, the cond1t10na are favom for a
factory supply of thls element m avai i

TR i o
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narrowed band for nitrogen at pH 5 does not necessarily mean
that a deficiency of this element will prevail at that pH; it
means that so far as reaction is concerned, the conditions are
not favorable for an abundant supply in available form. Other
factors than reaction may promote the presence of an abundant
supply ; moreover, certain crops having a low requirement may
be fully satisfied with a low supply.”

The economic plants grown in Albay have d1fferent specific
optimum soil reaction requirements or pH preferences and
{olerance limits. Table 17 shows the minimum, optimum and
maximum pH requirements. The pH value of the soil types
of the province varies from pH 4.60 to pH 7.056. Iron and
aluminum fixation tends to increase as the pH drops especially
below pH 5.5 to 6, while calcium and magnesium fixation in
various forms increases as pH rises above this point. Soil
ucidity has been found to be associated with phosphorus and
valcium deficiency. In acid soils the content of phosphates of
iron and aluminum are relatively high. The unavailability of
phosphorus under acid condition is due to the formation of
lron and aluminum phosphates and to the accumulation of
preganic phosphorus; and urder alkaline condition it is due to
the formation of insoluble apatites and to the slow decomposition
of organic phosphorus compounds. Some species of plants like
ice, pineapple and tobacco grow most favorably under slightly
eid soil conditions, pH 5.5 to 6.1, while other crops like alfalfa,
ugar cane and orange prefer less acid and even slightly alkaline
401l conditions, pH 6.2 to 7.8. The pH tolerance limits of the
rst group of plants just mentioned have been reported at
I 4.8 to 6.9, while those of the second group at pH 5.5 to 85.
ome plants, however, like corn and tomato can tolerate a
ider range (pH 4.8 to 8.5), although the best growth of these
lants had been observed between pIl 6.2 and 7.0.

Of the seventeen soil types classified and identified in the
srovince of Albay as presented in table 18, twelve need liming
o correct their pH. The soil reactions range from pH 4.6 to
H 7.5 with an average of pH 6.0. Soils become acid as the

ount of available calcium on the colloidal complex is gradually

‘ﬁﬁd and replaced by exchangeable hydrogen; continuous
- also makes the aaﬂ more acid The ionization of car-
the hydrog'en ions tha.t

coll

Vil
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complex and when these basic ions are in the soil solutio
they are susceptible to losses due to leaching. ]

Nitrogen—Nitrogen is a mnecessary constituent of animal
and plant proteins. It is one of the three major plant food'

Nitrogen is necessary for the production of proteins, t
materials which compose the protoplasms. Nitrogen makes
the stalk and the leaves dark green. The healthy appearanc.
of a plant is due to the abundant supply of nitrogen. From th
early stage of growth to the middle life of the plant its nitro
genous matter is found principally in its foliage and s .;
Excessive amounts of this element, however, produce excesTi
vegetative growth which in turn reduce crop yields as wel
the plant’s resistance to pests and diseases. Excessive nitrogé
causes the lodging of rice, wheat and other small grain crop"
lowers the purity of the sugar cane juice, decreases the tensi'i’
strength of fibrous plants. On the other hand, if plants e
chiefly grown for foliage as in the case of leafy vegetables a
.‘ fo;’lage, there must be an abundant supply of nitrogen in t y
soil. ‘ !
X Th.e total nitrogen content of the different soil types ofthe
province of Albay is shown in table 18. It varies from 0.1
per cent of the Macolod-Pili complex to 0.42 per cent of t'
Basc.aran clay. The average total nitrogen content for thi
province is 0.26 per cent. This is quite high as compared 1
the average total nitrogen content (.14 per cent) found in oth"
provinces so far surveyed. According to Spurway, 2-5 p.iri
ver million (p.p.m.) of ammonia and nitrates are consider‘
low, 10-25 p.p.m. as medium or normal and 100 p.p.m. or mot
as very high or excessive.’> The low values for ammonia witl
a.normal supply of nitrates are mormal for many soils W‘helj
nitrification proceeds to completion, or where the ammonia
converted into nitrite and to nitrate at once. '.

The low values mean that the ammonia is used up by th
plants as fast ag it is formed, or is fixed in the soil comples
High yalues for ammonia may mean that the soil has a hig
organic matter content or has been recently fertilized wit
ammonical compounds. - , ' L

The available nitrogen contents obtained by these tests m
vary considerably during the growing period of the plant.

¥ C. H. Spurway, A Practical System of Seil Diagnosis
- Bwpt. Sta, Tech. Bull. 182 (1988), PR e
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be of value, therefore, it is necessary that the result of the
three nitrogen tests be interpreted together. The low results
of the three tests mean nitrogen deficiency, and low results
accompanied with chlorotic and stunted plants are positive
indications of deficiency in available nitrogen. High ammonia
accompanied with a low result for nitrates indicate some
unfavorable soil conditions that are interfering with nitri-
feation. Low results for nitrates may also mean that the
nitrate is absorbed by the plants as rapidly as produced or
lost from the soil through leaching.

The sugar cane experiments for fertilizer constituents tests
conducted by Locsin in Victorias, showed that the soil with
only 0.13 per cent total nitrogen and only 11 p.p.m. of available
nitrogen responded well to nitrogeneous fertilization.**

In another well controlled fertilizer experiment on sugar cane
grown on Silay sandy loam, Richardson found that 750 kg. of
ammonium sulfate per hectare lowered the value of the juice
slightly but gave highly significant gains in yields of cane and
sugar.* The soil on which the experiment was conducted
contained 2 p.p.m. of available ammonical nitrogen and 5 p.p.m.
of available nitrates. Superphosphate and muriate of potash
were added in sufficient quantities to correct the deficiencies
and the same rates were added to all plots leaving only amounts
of ammonium sulfate as the variable. The highest application
which was 750 kilograms per hectare gave the highest average
yield of 213,46 piculs of sugar per hectare.

Phosphorus.—Phosphorus is an essential constituent of every
living cell. Cell division can not take place and therefore
growth is suspended if phosphorus is absent. The average
phosphorus content found in soils is quite small in quantity.
This element is removed from the farms in the form of cereals,
grains and in the bones of animals. It promotes and stimulates
healthy root growth and hastens the ripening process. It is
an important constituent of protein needed in the production
of nucleo-proteids, fats and albumin, as well as the conversion
of starch into sugar.

Plants grown on phosphorus deficient soils have inferior

feeding quality because of their low phosphorus contents. This

g perin “Lgk on Sugarcane in Victorias
e _—1 (]

ar iNows, 25 ) U

N orws zg, 838-3063 5(1950 e
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\

fact is s.igniﬁcant specially in animal nutrition because phosQ
phorus is needed for teeth and bone formation. The ‘plant’
takes phosphorus from the soil as phosphates and an abundant
supply of it stimulates extensive root development. Phospho-
rus staryed plants have stunted root systems and therefore
less feedl.ng zones. During the growing period of the plant this;'
eleme.nt is found in its leaves and upper portions. It does,s not
remain fixed in any one portion but moves about continuously.
ngever, near seeding time, large amounts of phosphorus:'
migrate to the seeds and become concentrated there. EIC |

X

Beca'mse phosphorus as found in agricultural soils is v
small in quantity as compared to silica and it being a major
plant.n.utt"ient, its depletion or exhaustion from the soil should
be minimized. Besides stunted growth and delayed ripening"’
the la'aaves of many plants deficient in phosphorus shr.ow ’

" purplish tinge, especially on their marging. The plants usual‘ll
appea.r dark green, but corn and some of the small wraing
sometimes show purplish tinge on their leaves and stemsbwhen-
g‘I‘O‘WH on phosphorus deficient soils. The legumes show ai
bluish green color on their leaves and appear stunted. Tobacc;
plants manifest a dark green color and a delay in their maturity'
ensues for as much as two months.

The available phosphorus content necessary to maintain a
normal plant growth varies according to climate and soil,
Under Wisconsin, U.S.A. conditions, Truog using his method.
of analysis set a minimum limit of readily available phosphorus
a:t 37.5 p.p.m. for good heavy or clay soils and 25 p.p.m Ifo.

llgh’Fer and sandy soils. He further suggested that for ce}':tai
sect.mns in the southern United States, 10-15 p.p.m. of readil 2
available phosphorus might maintain a good crop of corn. In

the Philippines, Marfori found that there was a little re:espons

to phosphatic fertilization of Philippine rice soils having 37 3

p.p.m. of available phosphorus following the Truog method.I

There are indications, however, that 30 to 40 p.p.m. of avaﬂab‘l 0

phosphorus might be a reasonable minimum requirement fo .

a good crop of rice.

In table 18, the analysis for available phosphorus of th
seventeen different soil types identified are shown. The avai ;

able phosphorus content of these soils varied from 2 p-.p-.—

¥ Emil, Truog, “The Determination of the Readily Available
phorus of Soils,” Journ, Amer. Soc. Agron. 28, 874 7
“Phogphorug « & |

(1
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represented by the Tigaon clay to 170 p.p.m. represented by the
Sevilla clay with an average of 86 p.p.m.. = Eleven of these soil
types are very deficient in phosphorus and six with barely
enough to sufficient of this nutrient element. Marfori esti-
mated as a reasonable minimum for a good crop of rice at 3040
p.p.m. of available phosphorus.'™ Sevilla clay gives the maxi-
mum of 170 p.p.m. and according to the crop productivity
rating (see table 14) it is not the best soil for upland rice but
oood for root crops such as cassava and camote.

Apparently, the first 3 best soil types mentioned in the table
according to their crop productivity ratings for corn, lowland
rice and mungo and their chemical analysis shown in table 18
appear to be deficient in either of the nitrogen, phosphorus,
potassium and calcium. Umingan fine sandy loam has the
highest productivity rating for corn but is deficient in nitrogen,
phosphorus and available calcium. Bascaran clay is the next
best soil for corn. It appears to be the best soil for rice
although quite deficient in phosphorus and potash. Malinao fine
sandy loam ranks also second for corn but poor for lowland rice.
However, it is very deficient for all the elements such as
nitrogen, phosphorus, potassium and even magnesium. It is
therefore nececessary that the deficient elements be supplied in
the forms of commercial fertilizers; animal or green manures
are also necessary to raise these soils to their minimum fertility
levels for better crop yields. For coconuts, the highest pro-
ductivity rating obtained is 70 per cent and represented by
Legaspi fine sandy loam (stony phase), Faraon clay, Mauraro
gravelly clay, Sevilla clay, Annam clay, Tigaon clay, Luisiana
clay and Macolod-Pili complex.

Potassiwm.—Plants contain and require more potassium
than the other essential nutrient elements drawn from the soil.
This element is not localized at definite portions of the plant,
but in some crops it tends to accumulate in the leaves and
stems rather than in the grains. Potassium is also necessary
in the production of carbohydrates and proteins. It is egsential
for the development of chlorophyll, production of starch and
gugar, and in the synthesis of fats and albuminoids. It also
improves the vigor of the plants and increases their resistance
to pests and diseases, Potassium increases plumpness in graing

i LE Y

¥ . @phosphorus B pine Soils” The Phil,
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and makes the stalk or stems of plants more rigid, thu
minimizing lodging.1® il
The deficiency of potassium in the soil causes marked effects
on plants which are striking characteristics of plant growth
The leaves generally become yellowish or dark colored at their
tips and margins and finally become brown spreading upward

TABLE 18.—Soil fertility characterisiics of the soils of Albay Province

b pH |Total Available constituents in parts per million (p.p.m.)
oil types

NH; | NOa| p K Ca Mn

Tigaon clay 4 &P trace

Legaspi fine sandy loam gg 6 423 ig

Legaapifu;le sandy loam ;
stony phase ¢ A6 851 10

Legaspi sandy clay _loam W06 [ . 10 | 25 91)2 &

Mauraro gravelly clay
loam

Luisiana clay

Sevilla clay

Annam elay loam ._____

Mayon gravelly sandy
loam

Malinao fine gandy loam

Umingan fine sandy loam

Faraon clay

Guinobatan

139
97
is

21
88
214

o
S oeiloor

o

loam
Macol od-Pili comnplex ._
Libon silty clay
Ligao loam

=
< obo

(]
=l

100

and inward toward the center. This deficiency may cause the
formation of shrunken or mishaped leaves, ﬂowers, pods, fruits,
tubers and roots. In corn, potassium deficiency is shown by a
.yellowish green streaking, stalks are short and roots are usualI
poor. The legumes show different chlorotic and necrotie
pattern. There may be chlorosis and yellowing with small
necrotic areas at first which later enlarge and coalesce to for 1
rim-burn areas on older leaves. It has been observed tha
- mottling in tobacco takes place during the later growth of the
' plant. The upper leaves may show the first symptoms
potagsium deficiency. Mottling is followed by necrotic spotting
at the leaf tips and margins, The shortage of this element
gives a favorable development of bacterial leaf gpot in tobaec
and rust in cotton. Deciduous fruits show intervein chlorosis
necrogis and marginal scorch. "
Potassium is found in both organic and mmeral maftlters
the soil in hardly avaﬂable or replaceable i’orm. M

¥ C, B, Millar and L. M,
York: John ..%N?ilw Al

BN
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contain relatively large amounts of total potassium, but the
amount available to plants is generally small. These available
potassium become gradually available to plants however through
weathering, base-exchange and through solution in the soil
water.

The major portion of the soil potassium exists in the difficultly
available form, principally in primary minerals such as feld-
gpars and micas which are constituents of igneous rocks, while
the minor portion or available form of the total potassium is
only about one per cent in clay minerals as kaolinite, mont-
morillonite, beidelite, halloysite, etc. The water soluble potas-
gium is much smaller than the available and is the one easily
lost through drainage and leaching.

Where the base-exchange capacity of the soil is large and
the total exchangeable base content is low, part or all of the
potassium added as fertilizers become fixed in the clay minerals
and are considered fixed or stored for future use by the plants.

Marfori, et al in a study of the fertilizer requirements for
lowland rice soils found that where the soil is highly deficient
in available potassium, small applications of potassium fertilizer
generally will not give immediate significant increases in crop
yields because of the fixation of the added potassium in the
base exchange complex. However, large initial apphcatmns
of potassic fertilizers on such a soil will satisfy or saturate
its potassium fixing capacity and will leave enough available
potassium for immediate use by plants, thereby increasing crop
yields. With larger application on the Buenavista silt loam
and Maligaya clay loam containing 9 p.p.m. and 50 p.p.m.
available potassium, respectively, it was found that large ap-
plication gave a significant increase in crop yield with Guinan-
Bang rice variety as the plant indicator. Of the Marikina clay
Joam and San Manuel silt loam containing 132 p.p.m. and 161
hp.m. of available potassium, respectively, repeated large ap-
slications of potagsic fertilizer did not give any significant
Hnereage in yields also using Guinangang rice variety.®®

* Locsin in his experiments on potash fertilization of sugar

ne in variou& huciendas at thorxas, Qccidental Negros,
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potassium determined by the Peech and English method gave ]

positive crop response to potassium applications while soils con-
taining 151 p.p.m. or more gave no response.?* It must also be

expected that rice and sugar cane will have greatly varying
minimum available potassium requirements when one considers .

that the amount of potagh removed from the soil by a good crop
of sugar cane has been estimated to be about 480 kg. of K,0

per hectare, while that removed by rice has been estimated

to be about 98 kg. K,O per hectare.*!

According to Bray for most Illinois or corn belt soils, corn or
clover will not respond to potassium fertilization when the
available potassium is 150 p.p.m. or more (350 lbs. per acre).
The minimum requirement of available potassium for soybeans
was estimated at 100 p.p.m.22 However, Linsley reported that
Bray recommends 100 p.p.m. as the minimum available potag-"

sium requirement for the principal crops in Illinois.*® Algo,

Murphy reported that Oklahoma soils confaining less than 60
p.p.m. of replaceable potassium generally respond to potash
application, when other factors are favorable for plant growth.
He observed that the soils in Oklahoma containing 100 to 124
p.p.m. of available potagsium have doubtful crop responses and

no crop response with soils of 155 p.p.m. or over.?

From the results obtained from abroad and in the Igland it
may be assumed tentatively that 100-150 p.p.m. is the average
minimum available potassium requirement of most Philippine
crops. In table 18, it is shown that the available potassium’
contents of the various soil types in Albay Province range from
30 p.p.m. in the Guinobatan gravelly sandy loam to 440 p.p.m. in

the Mauraro gravelly clay loam. Nine of these soils are belo

100 p.p.m. while eight have barely enough to sufficient supply
of this nutrient-element. The use or application of potassic
fertilizers to increase the available potash is necessary to

PCarlos L. Loesin, “Potash Fertilization on Sugar Cane at Victorias;
Neg Oce.” Jour. Soil Se. Soc. Phil., 2, 105-108 (1950). _

= U.P., Philippine Agricullure, Vol I, Field Crops (Laguna, College of
Agr., 1949). i

2 R. H. Bray, “Soil Test Interpretation and Fertilizer Use.” Univs

of Illinois Dept. of Agron. Ag. 1222, (1944).

3.0, M. Linsley, “Methods of Getting the Job Done on Soil Testin
Jour, Am. Soc. Agron., 39, 249-299 (1947).

#H. F. Murphy, “The Replaceable Potagsium Co

Pield Responge to Potash Tap ome 0O
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correct ity deficiency. The soil types which have available
potassium above 100 p.p.m. may or may not require any more
potassium depending on the crop to be grown. To counteract

. the excessive application of nitrogenous fertilizer, the soil must

have sufficient potash.

Calecivm.—Caleium is one of the essential plant nutrients
that affects the soil physically, chemically and biologically.
This element is required in the translocation of carbohydrates
and certain mineral elements. It stimulates root growth and
adds strength to cell walls. It helps in regulating acid-base
exchange within the plants. It also remains in the leaves and
stalks as the plant matures. The calcium content of the plant
is an index of its feed value because caldium is important in
the development of bones and teeth of animals. Sherman
states that caleium is the outstanding element of the mineral
matter which gives shape and permanence to the body’s frame-
work and endows bones with strength, teeth with hardness.?s
Thatcher in his experiments with algae, have shown that in
the absence of calcium salts, the mitotic the cell division takes
place showing that the nucleus functions properly, but the

formation of the new transverse cell wall is retarded, evidenc-

ing therefore that calecium is needed for cell wall formation.2®

The physical structure of soil is affected by the amount of
alcium it contains. Soils of high ecalcium content usually
have better tilth and are granular, porous and easy to work.
Calcium causes flocculation of the soil eolloids and liming the
#oil neutralizes the acidity of acid soils and corrects the toxie
effects to plants caused by such acidity. Lime when added fo
the soil tends to increase the available phosphorus. It helps
N neutralizing organic acids or regulates the acid-base balance
Wwithin the plant. How this element affects the awvailability
ol soil mineral elements was discussed under the topic of soil.
roaction. The calcium content of soils at below pH 6.5 affects
the availability of phosphates. Thus in calcium-deficient soils,
hhosphorus is comparatively unavailable to plant although the
tolal phosphorus content is relatively high. Below pH 6.0 the
tendency to form calcium phosphate soluble in carbonic acid

“ Heney O, Sherman, “Caleium and Phosphorus Requirements of Human
ttipn-,'ti Yﬂgé-,?ofgqaf Agrieulture: 1980 (Washington: Gov't Printing

y of Plant 'ﬁ_&,\| "',| "p‘" i
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which is readily available to plants decreases, and increasing
amounts of phosphate combine with hydrated oxides of iron and
aluminum forming compounds with very low phosphate avail-"
ability. Liming, therefore, does not only increase the pH value

of the soil but also increases the availability of phosphorus:
through the formation of caleium phosphate which has greater
availability than the phosphates of iron and aluminum. ‘

The beneficial organisms found in the soil thrive best in
neutral to slightly alkaline soils. Thus, acid soils are limed to
adjust them to the most suitable and favorable conditions in
which plants and microorganisms can thrive best symbiotica]ly.;
Lime promotes decomposition of organic matter, which under®
favorable conditions nitrification and sulfofication take place,
in addition to furnishing the microorganisms the nutrients
required by them in their metabolism. In nitrification, the
oxidation of ammonia to nitrous acid by Nitrosomonas and
other related species and of nitrite into nitric acid by Nitro-
bacter are markedly retarded by soil acidity. Therefore, lime
should be applied to distinctly acid soils to stimulate 1'11‘51'1ﬁca-~l
tion, according to Truog.*?

Some of the effects of liming the soil on plant composnlon
are, namely: (a) increased the calcium content of cabbage
leaves from 4.42 per cent to 7.53 per cent, (b) more than
" doubly increased the yield of tomatoes as well as an increase
of their vitamin C or ascorbic contents from 96 p.p.m. to 170 l
p.p.m. and (e) 40 per cent increase of the protein content o
corn grain.?®

Calcium deficient soils results in the death of the termina F
buds.

Among the many Philippine soil types analyzed so far for
available calcium by the Peech and English method, those
that rated high in crop productivity gave on the average
of about 2,000 to 6,000 p.p.m.

From the published results on the effect of hme and ams
mophos fertilizer experiments conducted by Madamba and

: 7 Emil, Truog, “Lime in Relation to Availability of Plant Nutrientg
Soil Seience, 65, 1-T (1948). 7

=3, E. Smith and J. B. Hester, “Calcium Content of Soils

. Fertilizers Relation to Composition and Nutritive Value of Plant.”

Science, 65, 117-128 (1948).
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Hernandez in San Ildefonso, Bulacan for upland rice?® and the
unpublished data of about 2 cavans yield in the unlimed control
(no ammophos also), it was estimated that the increase in yield
of upland rice due to the 6 tons of lime applied per hectare was
about 20 cavans. Even without statistical treatment, an in-
¢rease in yield of about 20 cavans over the control that gave
about 2 cavans only was significant. The pH of the soil where
the experiment was conducted was 4.80 and the available
calcium content was 617.5 p.p.m.

The results (unpublished) on the liming experiments on two
other soil types conducted in the greenhouse showed that with
the same variety of upland rice, Dumali, not one of the several
liming treatments (even up to an application of 240 tons per
hectare) gave statistically significant increase in yield. This
may be explained by the fact that both soils used in the experi-
ments had rather high available calcium contents to start
with. These soils were the Buenavista clay having a pH of
6.17 with available calcium content of 3,800 p.p.m. and Carmona
¢lay having pH of 5.39 with an available calcium content of
3,600 p.p.m.

Table 18 shows the results for available caleium content of
the different soil types in Albay Province. It ranges from 300
p.p.m. in Guinobatan gravelly sandy clay to 20,000 p.p.m. in
['araon clay and with an average of 2,741 p.p.m. Also, eleven
of these soil types need liming to raise their available caleium
{o over 2,000 p.p.m. while the six soil types having 2,000 p.p.m.
or over may not require any further addition of agricultural
lime. Only one soil type, Legaspi clay, has a pH value of 7.05
with available calcium of only 8,200 p.p.m. This soil type was
found excellent for mungo with a productivity rating of 100
per cent.

Magnesium.—The other essential nutrient element for plant
prowth is magnesium which is a constituent of chlorophyll and
of most seeds. It seems needed in the translocation of starch
and the formation of fats and oils and it aids in the transporta-
tion of phosphorus from the older leaves to the younger portions

of the plant. The characteristic discoloration of the leaves,

purplish-red leaves with green veins in cotton, chlorotic leaves

in corn with the veins remaining green and the other portions
hecoming yellow are all symptoms of magnesium deficiency.
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The symptoms of magnesium deficiency occur on mature
leaves of citrus at any season of the year. The irregular yello ";
blotches start along the midrib of the leaves near the fruits
and eventually coalesce to form an irregular yellow band on
each side of the midrib. This area rapidly enlarges until only

the tip and the base of the leaf are green, the base showing E

more or less V-—shape area pointed on the midrib, In more
advanced stages the entire leaf may become yellow. Othe
findings at the Citrus Expt. Station in Florida, U.S.A., hav
shown that magnesium deficiency causes a reduction in the total
erop, size of fruit and in the sugar, acid and vitamin C ccntent
of the citrus juices® |
The addition of magnesium—bearing fertilizers principally of
_dolomitic limestone and magnesium sulfate to the magnesium
deficient soils in Florida, U.S.A., has become common practice
The increase in yield of the crop is due to magnesium
Standard fertilizers in Florida has included or incorporated
certain percentage of magnesium.® A state. survey of the
fertilizer practice in Florida in 199 revealed that in 41 cas
or estimates, proper fertilization increased the average yield
of citrus more than fourteen times that of the control with
an estimated yield of citrus fruit without fertilizer to be 244
boxes per acre, while that with the fertilizer, 358.5 boxes.52 b
The table of chemical analysis shows the available magnesium
contents of the wvarious soil types of Albay Province. It h
been found that this nutrient element varies from 150 p.p.
in Tigaon clay to 1,710 p.p.m. in Panganiran clay with an ave "~
age of 655 p.p.m. From the data gathered in the laborator ;_
the soil types that have been rated high in erop productivity hai
about 600 to 1,700 p.p.m. of available magnesium. However
for certain species of citrus (pomelo or Citrus maxima (Brun
Merr.) symptoms of magnesium deficiency had been observed
on soils that contained even as much as 950 p.p.m. of availabl@
magnesium. Only three types in Albay Province have over
1,000 p.p.m. of this nutrient element. Those soil types that are

®A. F. Camp and others, “Symptoms of Citrus Malnutrition,” Hu

Signs in Crops, (Washington: Am. Soc. Agron. and National Fertilize
Assn., 1941). ‘

* National Fertilizer Assn., “Scientists Meet the Challenge of Florida’
Varied Soils,” Fertilizer Review, Vol. XXII, No. 8, 17-18 (1947), '

* National Fertilizer Assn., “The Third National Fertilizer Practies
Survey.” Fertilizer Review, Vol XXI, No. d, 7=10 (1,94 T
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very deficient in their available magnesium require applications
of magnesium-bearing fertilizer.

Manganese—Manganese is one of the trace ele.:ments needed
by plants. As total manganese, it is present in very small
amounts in agricultural soils, usually less than 0.1 per cent
or 1,000 p.p.m. However, the requirements of plants are very
small so that their manganese requirements are usually satisfied,
Trace elements in quantities larger, than the needs of plants
afe likely to be toxic or poisonous to the plant although t}}e
actual quantity may be small. Their deficiency or excess in
the soil will produce certain characterigtic symptoms.

Calcareous or heavy-limed soils usually lack .manganesle,
iron and boron. This is so because of the formation of their
insoluble carbonates. As a result, such crops as tomato, bean,
oat, tobacco and various other leafy crops planted on such
soil,s are dwarfed, have chlorotic upper leaves and are spotted.
The presence of “gray speck” on the roots has been attrlbute_ad
to a shortage of manganese. The onion leaves and bulbs remain
immature at harvest time. Celery becomes yellow ; and spinach,
lettuce, and potatoes are chiorotic. S -

Soil types from various parts of the Ph111ppmes: x.rvhlch We?e
rated high or at least medium in crop productivity cpntam
from about 15 to 250 p.p.m. available manganese. Tab.le 18
shows that the available manganese content of soils from Albay
contain from 5 to 207 p.p.m. Soils cont'aining. lesg than 15
p.p.m. available manganese would therefore require manganese
application. Such soils are Legaspi fine sandy loam, Legaspi
fine sandy loam (stony phase), Legaspi sandy clay loam, Mau-
raro gravelly clay loam, Luisiana clay, Mayon gravelly sandy

* loam, Guinobatan gravelly sandy loam and Ligao loam. Sil_lce
" the rest of the soil types contain from 27 to 207 p.p.m. of availa-

ble manganese they therefore do not need manganese applif:atlon,
Iron—Iron although needed in very small amounts is also
one of the essential elements. It is usually av.aila].ol-e. to all '
plants in acid soils. In neutral and alkaline spﬂs, it is very
ingoluble so that plants have difficulty in absorbing e.noug%l fo.r
their requirements. In medium acid to extremeIAy acid soﬂls, it
combines with soluble phosphates forming insoluble iron
phogphate which ig a form unavailable to p.lants. Iron phos-
'pfhates occeur both in and alkaline soils: and are more
Aikely found in sandy t 7 oils | of the former's




100 SOIL SURVEY OF ALBAY PROVINCE

The availability of iron also varies widely with the degree
of soil aeration, being higher under anaerobic condition.
Investigations indicate a relationship between the solubilit 7
of iron and the supply of manganese. There are some reasons
for thinking that deficiency of manganese in the soil leads up.
to an iron toxicity.

Several representative soil types from various parts of Luzon
which were rated high or at least medium in crop productivity
had been analyzed for available iron using the Peech and
English method, ‘

The results obtained ranged from 2 to 30 p.p.m. Using thesa
figures as basis, seven (7) soil types of Albay Province are
quite deficient in available iron. They are Tigaon clay, Legaspi
fine sandy loam (stony phase), Mauraro gravelly clay loam,:
Sevilla clay, Faraon clay, Macolod-Pili complex and Ligao loam.:
However, the deficiency can be corrected by the application of
iron-bearing fertilizers as ferrr}{as sulfate. The rest of the soil
types do not need correction for iron. : .

Aluminum.—Little i3 known of the extent' to which the
presence of aluminum in soils ean modify the growth of crops.
Acid soils yield appreciable amounts  of soluble iron and
aluminum and the toxicity of these elements as the possible:
cause of poor growth of plants has long been recognized,
Aluminum behaves in acid soils, very much like iron, Pettinger’s:
chart (Fig. 24) of nutrient elements. Since iron and aluminumy
behave similarly in acid soils when presenf in large amounts,
there is a tendency for these elements to become toxiec to
certain plants since appreciable amounts of these constituents
are soluble. However, by increasing the pl, precipitation of
these ions takes place and their amounts in solution become legs
and less. At a soil pH range of 6.0 or 7.0, the toxicity of the
aluminum, iron and manganese are Suppressed. '

The soils of Albay Province were found to contain from 5 to 63
p.p-m. of available aluminum. ;

FERTILIZER AND LIME REQUIREMENTS

The use of fertilizers and lime is becoming popular as a
part of good soil management. Broadly speaking, the term
fertilizers include all materials that are added to goils to increage
- the growth, yield, quality or nutritive value of crops,

tilizers affect the soil and plant growth in a number of diff
ways but their primary uses are to in
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nutrient ratio. Commercial fertilizexl's. are classiﬁfad as n1t;'o;
genous, phosphatic, and potassic fertilizers dependmg on ;v 3
nutrient element is contained in them. These c1‘1emlc.al erlé
lizers especially the complete mixtures cqntam ¥11g111 a:fn
balanced nutrient elements which are readily available for
i i lant needs. ' _
lmINni?ci;a;efnc?us fertilizers have their nitrc_)gen either in the
ammonium or nitrate forms. The ammonium forms are am-
monium sulfate, ammonium phosphate, and ‘urea. Potasgium
nitrate and sodium nitrate represent the nitrate form.
Phosphatic fertilizers are either water soluble or water

" insoluble. Those that are water soluble are the superphosphates

and the ammonium phosphates. Ordinary double and tr}ple
superphosphates have their phosphates in the monocalplum
forms which are very highly soluble in water, Ordmgry
superphosphate also contains calcium sulfate thereby S}lpplymg
the soil with calcium and sulfur in adequate quantities fc?r
plant nutrition. Double and triple superphosph?,tes conti,am
negligible amount of sulfur but they have sufficient ca.I.cmm
to meet the calcium demands of most crops. 'These ordinary
and double superphosphates are non-acid formmg.' The water
ingoluble compounds are the rock phosphateg, basic slag, and
guano. They are used preferably in acid soils vx'rher‘e they are
soluble. Rock phosphate and basic slag are alkaline in reaction
and when used on acid goils they correct the unfavorable
acidi such sgoils. : . 1
dcﬁﬁiiaiz of potash and potassium sulfate are potassic ferti-
lizers. Muriate of potash usually contains 60 per cent (K.0)
and 50 per cent sulfate of potefxsh. ‘Both of these salts are
hi ater soluble and acid forming.

hl%rh}g j?Zrtilizer and lime requirements (see .table 19) of the
different soil types of Albay for lowland rice, corn, mMUNgo
and abaca were based from their chemical analy_sm.

For lowland rice, Libon silty clay and.Legi'aspl sandy clay
loam do not need fertilizer and lime appl}catlons. Basing on
the available ‘calcium content, only five soil types do not 1}eed
lime application. They are Bascaran clay, Fgraon clay, Libon
silty clay, Legaspi sandy clay loam, and Sew}la clay, All the
other soil types require lime treatment varying from 9.25 to
426 tons of agricultural lime per hectare. qu. nitrogen
requirement, only Mali_n fine aqny loam, Luisiana clay,

no Y velly aandy loam, 1l I
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sandy clay loam, Sevilla clay, Mauraro gravelly clay loa.m, an

Macolod-Pili complex do not also requ1re potassic fertilizers.

TA.BLE 19.—Fertilizer and lime requirements of soils frem Albay

lime» | sulfate | phate | potash | lime® | sulfate phate | potash

Soil types (20% | (20% (20% | (20% | (60%
N :

NJ P:Qs) B K,O
Tons/ | Kg./ | Ke. ; 15
Ry Ll e

For Lowland Rice

Umingan fine sandy loam ____| 1.00

Bascaran clay L s

Malinao fine sandy loam _ 3,00

Faraon clay

Libon silty clay __

Tigaon clay

Annam clay loam_ ___

Legaspi sandy clay loam _

Legaspi fine sandy |

. stony phase X

Sevilla clay

Luisiana elay :

Mauraro gravelly clay loam __

Macolod-Pili complex

Guinobatan gravelly sandy
loam

Lepgaspi fine sandy loam

Mayon gravelly sandy loam i

Ligao loam

Umingan fine sandy loam __

Basearan elay_ ... ...

Malinao fine sandy im{m

Faraon clay

Libon silty clay

Tigaon clay _

Annam clay loam

Legaspi sandy elay loam

Legaspi fine sandy loam,
stony phage

‘Sevilla clay__

Luisiana clay . 3

Mauraro gravelly clay loam

Macolod-Pili complex . ____

Guinobatan gmvhlly sandy
loam!

Mayon gravelly sandy loam __
Ligao loam

Agricul-fAmmo- | Supor- | Mu- [Agricul-|Ammo- | § b
s . i - | euper- ot
tural | nium | phos- |riate of | tural | nium uptf:;:: riaﬁ;d::(,f."‘

& Limestone (CaCQ,) pulverized for all partmles to pasy through 20_mesh screen with
60 per cent to pass 100-mesh,’

For corn, mungo, rand abaca, the same soil types as for

lowland rice that do not require fertilizer and lime apphcatmn
hold true. The lime requirements for those soil types thaﬁ
need lime which are planted to corn and mungo are hoWB
doubled that of lowland rice. L1kew1se, their nitrog'a i ‘
ments vary. For phosphorus need
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their superphosphate applications are the same as for lowland
rice. The amount of potassic fertilizer applications also vary
from 50 to 250 kg. per hectare of muriate of potash (60 % K,0)
for lowland rice, 50 to 350 kg. per hectare for corn, 50 to
250 kg. per hectare for mungo, and 50 to 500 kg. per hectare
for abaca for those 5011 types that need correction of potash
content.

It must be remembered, however, that the time and method
of application determine the value of the fertilizers mentioned
above. When applied at the right time and in the proper
manner, they stimulate the growth of the crop and produce
satisfactory returns. For better results of fertilizers, they
should be applied annually or even twice a year, rather than
in large applications at long intervals.




GLOSSARY OF COMMON ECONOMIC PLANTS
FOUND IN ALBAY

Common name Scientific name Family name

Abaca ... ... Musa textilis Nee Musacez
Biza orellana Linn. Bixacez
AQINEAY e Rottboellia exalta Linn. .o Gramines
Alibangbang Bauhinie malabrica Roxb .. .. Leguminoss
Ampalaya ........... Momordica charantia Linn. Cucurbitaces
Anonas Anonag reticwlata Linn. Anonaces
Api-api Awicennia offictnalis Linn. .- Verbenacez
Apitong ... Dipterocarpus grandiflorus Blanco .. Dipterocarpaces
Arrowroot . Marante wrudinacea Linn. Marantaces
Anona squamosa Linn. ... Anonaces
Avocado ... ... Perseq americang Mill. ... Lauraces
Bakauan Rhizophora mueronate Lam. ... Rhizophoracez
Balanggot Typha capensis Rohrb. ... Typhacez
Bamboo Bambusa spinosa Roxb. . ... Gramines
Banana .. Musa sapientum Linn. ... ... Musacez
Bangkal Nauclea orientalis Linn. Rubiacem
Dolichos lablab Linn. --- Leguminosze
Babino oooeoeieeee Alstonia inacrophylla Wall Apocynaces
Bermuda grass - Cynodon daclylon (Linn.) Pers Graminez
Binayoyo Antidesma ghaesembille Gaertn. ... Euphorbiacez
Breadfruit .. . Artocarpus communis Forst Moracese
Corypa elate Roxb.
Cabbage Brassieq oleraceq Linn, Crucifers
0aca0 .oevrrecien Theobroma cacao Linn. .. . Sterculiacez
Cadios ... Cajonus cajen (Linn.) Millsp. ... Leguminosze
Caimito Chrysophyllum cainito Linn, ... Sapotacez
Cantaloupe Cucumis melo Linn. ... ... Cucurbitacez
Cashew .. .. Anacardivm occidentale Linm. ....... Anacardiacez
(Cassava .. Manihot esculenta Grantz Euphorbiaceas
Castor oil bean ... Ricinus communis Linm. _............ Euphorbiaces
Cauliflower - ... Brassica olevaces var. Botrytis Linn., Crucifers
Achras sapota Linn. .ococieee . Sapotaces
Coconut Cocos mucifera Linn,
(ollee .. Coffea arabica Linn, Rubiacese
: Imperata cylindrica (Linn.) Beauv. Gramines
Zea mays Linn. Graminea
BOWHEEE  i-aoiisinieson .. Vigne sinensis (Linn.) Savi .. Leguminosas
Cucumis sativus ILinn, . Cucurbitaces




Common name

Dao

Eggoplant
Garlic

Guava
Guayabano

Ipil-ipil
Kalumpit
Kamachile
Kapok
Katmon ..
Kondol

Banoan=yiian oo

Lanzones
Lemon ...
Lettuce
Mandarin

Madre de cacao ....

i gl Yol g ieas i

Pandan
Patola

Peanut

Pineapple .

. Nypa fruticans Wurmb. .
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Scientific name

- Drocontomelum dao (Blaneo) Merr.
& Rolfe

Derris elliptica (Roxb.) Benth
Solanum melongena Linn. ...
Colocasia esculenta (Linn.) Schdtt

.. Allium sativum Linn, ...
Zingiber officinale Rosc.

| Psidium guajave Linn,
Anona muwricata Linn.
Instia biyuga (Colebr.) O. Kuntse....
Leucaena gloveca (Linn.) Benth.
Terminalic edulis Blanco
Pithecolobium dulce (Roxb.) Benth.
Cetba pentandre (Linn,) Gaertn

. Dillenia philippinensis Rolfe ...
Beninecasa hispida (Thumb.) Cogn.
Bruguwiera parviflora (Roxb.) W.

Family name

Anacardiaces
Leguminosz

. Solanacex

Aracez

- Liliace=

Zingiberaces
Myrtaces
Anonacez
Leguminosz

. Leguminosas

Combretaces
Leguminosz

Bombacacez

Diliniaces

Cucurbitaces

. Rhizophoraces

Lansium domesticum Correa
. Citrus limon Burn. ...
. Lactuca sativa Linn,
S i nobulis o O
Glirieidia sepium (Jacq.)
‘Bugenia malaceensis
Mangifera indica Linn.
Vitex parviflore JUSS. .o
Phaseolus aureus Roxh. .
Brassica, integrifolioc (West) Schultz
- Artocarpus heterophyllus Lam. ...

. Allium cepa Linn.
. Citrus awrantium Linn.
Pandanus teetorins Sol.
Carica papaye Linn,
Laffa eylindrice (Linn.) M. Roem- b
Phaseolus lunatus Linn,
Arachis hypogaea Linn.
.- Brassica chimensis Linn.
- Capsicum annuwm Linn.
. Ananas comosus (Linn.) Merr. ...

Pili it ....._..... Canarium luzonicum (Blume) A.

Punﬁmelo
Pumpkin

Gray .
Citrus maximae (Burm) Merr. ...
- Cucurbita pepo LinN. .ooeveeecesis P
Raphanus sativus Linn. .

. Meliacea

Rutaces
Compositz
Rutacez
Leguminosz
Myrtacez
Anacardiaces
Verbenaceze
Leguminosze
Crucifera

- Moracez
. Palmz -

Liliaces
Rutaces
Pandanacez
Caricacez
Cucurbitaces
Leguminosz
Leguminosa
Crucifera

. Solanaces

Bromeliacem

Burseracem
Rutacam

Bochmeria nwsa: (Linn,) G““dich...,,. :
.GB or Fﬂlﬂy ene Oryza. ’r,

- Sitao

GLOSSARY OF COMMON ECONOMIC PLANTS

A

Common name Scientific name Family name

L Sineamas ..oeeoews Pachyrrhizus erosus (Linn.) Urb.... feguminosa

epesnane Spondias purpurea Linn. Anacardiaces
. Vigna sesquipedalis Fruw. ............ Leguminosz
Soybean .. .. Glyecine max (Linn.) Merr. . Legumi‘nosm
Bquashit oy ... Cucurbita mazima (Duch.) i Cucur.bltaceae
Sugar cane B Saccharum officinarum Linn. .. Graminez
Sweet potato Ipomea batatas (Linn.) Poir Conyo]vulaceae
TabIZL  eeeccsmsesneeraeea Xylocarpus granatum Koenig Mehaf:eae
Talahibiasstiis . Saecharum spontanewm Linn. ... Graminez
: Nacotiana tabacum Linn. ... Solanacea
. Lycopersicum esculentum Mill. ... Solanacex
Dioscorea esculenta (Lour.) Burkill Dioscoreacez
. Dioscorea alata Linn. ... Diogecoreaceas
Lagenaria leucantha (Duch.) Rusby Cucurbitaces
Andropogon zizaniotdes (Linn.)

Sineguelas

Vetiver grass i
Graminez
Citrullus vulgaris Schrad. ... Cucurbitacee

Shorea gisok FoXW. cooceeciiiiiniciin,

Watermelon
Yakal .

Dipterocarpacese
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