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; , More and more of the marginal lands and the rolling and hilly
terrains have been brought to tillage, so much so that they
are not properly utilized and managed resulting in serious soil
erosion and low productivity. On the other hand, it is believed
that the present area devoted to food crops can be made to
produce much more than the need of the population of the
country today if the soils are “properly utilized according to

the best use that they can be put to.”

All these problems come under the scope of Soil Survey,
the results of which would serve as a basis for the formulation
of a cropping system for each particular type of soil or group
of soils. The determination of the physical, chemical, and
biological characteristics of the soil, therefore, leads to its

proper use and management.

The soil survey of Isabela Province was conducted by the
Bureau of Soil Conservation (now the Bureau of Soils) from
March 16 to December 14, 1953. The works was g tacil-
Jitated by the financial aid given by the Isabeli inei:

vernment during the field operations for the ma

(* O3




SUMMARY

Prior to its establishment in May 1856 as a province, Isabela
Wwas formerly a part of Cagayan and Nueva Vizeaya Provinces.
it has a total area of 1,066,456 hectares. There &{re at present
twenty eight municipalities. According to the 1960 census
f:he population is estimated at 442,062. Ilagan, the capital’
Is 292 air kilometers northeast of Manila, Tlagan ds link'eci
thth Manila by the National Highway via Sta. e, By this
highway the distance between these two points i about 410
kilometers,

: Isabela occupies the upper part of the Cagayan Valley which
is flanked by the Sierra Madre Mountains on the east and by
the range that traverses Ifugao, Bontoc and Kalinga on the
west. The high peaks found within the provinces are Mount
Dos Cuernos (1,784 meters), Mount Cresta (1,670 meters)
Mount Palanan (1,212 meters), and Mount Moises (&l 2'4(;
mete:_rs). The province is well drained by the Cagayan River
and its various tributaries. Rivers in Isabela provide water-
ways to places outside of the province most notably Aparri
Ifugao, Bontoe, and Kalinga. ’

The C]il:naté is very favorable to the growth of tobacco, rice
corn, fruits, vegetables, root crops, citrus, sugar can:a an(i
coﬁ“e(.a. There are two types of rainfall distribution in the
province, _namely, the third and fourth types. The third type
c}{aracterlzed by not very pronounced maximum rain period’-
u_nth a short dry season, prevail$ over the central and western
sides of the province; the fourth type, which has no pro-
nounced maximum rain period and no dry season, covers the
eflstern part of Isabela wherein the lone town of Palanan is
gituated.

The province possesses vast forest resources. In 1957 in
the Caraballo and Sierra Madre Mountains an estimated area
of 521,.500 hectares of commercial forest existed Which had an
apprommate standing timber of about 35,670,600 cubic meters.
Wide grasslands also exist in several places and most of thege

utilized for pasture. In addition to forests and grass-
igh and game animals abound.
wag the most important crop in Isabela during the

SEEE AT HE 1010pO1

. land types delineated in Isabela.

SUMMARY 3

tobacco trade with Spain. The agricultural census in 1960
shows that tobacco ranks third to palay and corn in money
value. The other crops grown extensively are peanut, banana,
mongo, pineapple, mango, root crops, beans, coffee and cacao.
Banana is the leading fruit crop in the province but coffee
has recently been gaining ground as a money earner for the
province so much so that hills have been cleared to plant coffee
trees.

According to census figures of 1960, there were 56,7565 farm
units covering about 218,487.5 hectares. Full owners total
23,110 with a corresponding hectarage of 99,347.7 under their
control ; part owners number 9,310 with 38,688.9 hectares under
their operation; tenants of different categories number 28,672
in all and they account for 59,811.6 hectares under culti-
vation ; managers number 100 and under their management are
11,741.4 hectares; and finally are 564 operators of various clas-
sifications other than those already specified and who account
for 3,897.9 hectares under their control.

There are twenty-one soil types and three miscellaneous
Four soil types found in the
plains have good drainage while six soil types also in the plains
are poorly drained. The well drained soils developed from
recent alluvial deposits are Quingua sandy loam, Quingua
¢ilty clay loam, San Manuel loam, and San Manuel sandy
loam. The poorly drained soils developed from recent alluvial
deposits are Bantog clay loam, Bigaa clay and Sta. Rita clay
loam. The Bago series, also of the plaing and with generally
poor drainage, was developed from older alluvial deposits. The
clay loam and sandy clay loam types are nearly level or level
in relief which partly accounts for their poor drainage. On
the other hand, the Bago sandy loam with a relief which
panges from nearly level to undulating has fair to good external
drainage.

Eleven soil types belonging to six soil series were classified
in the rolling uplands of the province. The Alaminos series
was developed from basalts and andesites, poorl

~ ternally, and is rolling to hilly with some level areas; the

vial deposits,

olling




4 SOIL SURVEY OF ISABELA PROVINCE

drained internally, and is rolling to hilly: the Rugao series was
developed from older alluvial deposits, has poor to fair internal
drainage, and has either rolling or undulating relief with some
level portions; finally, there is the San Juan series which was
developed from older alluvial deposits, poorly to fairly drained
internally, and hilly in relief,

The goils found in the rolling uplands are best suited to
pasture. Those in the steeper areas adjoining the mountain
ranges of Mountain Province and Sierra Madre are covered
with non-commercial and commercial forests and should hest
remain under forest. The seil types classified as clags A land
are Quingua sandy loam, Quingua silty clay loam, San Manuel
loam and San Manue] sandy loam. Class A land ean be cul-
tivated safely and requires only simple but good farm manage-
ment practices. Alaminos clay loam falls under Class B and
with erosion as the main problem. As the slope of the land
becomes gteeper erosion consequently becomes more problematic,
thus this soil type also assumes a lower class rating such as
class M which in terms of land use is best suited for pasture or
forest. Soilg of the Bago, Bantog, Bigaa, and Sta. Rita series
also Tall under class B land but the main problems encountered
in these soils are wetness and drainage. Beach sand which
is a miscellaneous land type is under sub-class Ds which means
that the area has a very low fertility, very rapid permeability,
and low moisture holding capacity. Hydrosol areas are under
clags X which means that they are wet most of the time and
being uneconomical to drain are best suited for fish ponds or
for recreation. Mountainous areas are under class Y and
should be reserved for recreation and wildlife,

The productivity ratings of each soil type for the principal
crops grown under common practices without the use of ferti-
lizers or soil amendments are tabulated for guidance purposes.
- This report also contains the chemical analyses of soils in the

tovince. The fertilizer and lime requirements of the different
~woll types, the pI values and the available plant nutrient ele-
J mments in parts per million are shown in different tables,

Cil A glossary of common economic plants with their correspond-
ing scientific names are found at the end of the report. A soil
map accompanies this soil report.

S0IL SURVEY OF ISABELA PROVINCE, PHILIPPINES
i DESCRIPTION OF THE AREA

Location and extent.—Isabela is one of the three provinces
found in the Cagayan Valley. It is bounded by Cagayan Prov-
ince on the north; by Nueva Vizcaya Province on the south;
by the Mountain Provinces on the west; and, by the pacific
Ocean on the east. The province is accessible by highways;
from the south through Cabanatuan and from the north through
Aparri. Transportation to some places in Isabela are by air and
water ; Palanan, an interior town in the Sierra Madre, can be
reach by light plane from Cagayan or Aparri and by motor
boat from Aparri and Baler. The Philippine Air Lines also

- serves the province through the airport located in Cauayan.
Ilagan, the capital of the province, is 410 kilometers from
Manila through the National Highway. The province has an
area of 1,066,456 hectares.

Relief and drainage.—Isabela is in the middle part of the
Cagayan Valley. The flood plains of the province are along the
Cagayan River and its big tributaries. One big plain, the
Mallig Plain, is in the northwestern part of the province. The
western part of Isabela ig hilly and mountainous. The eastern
side consists of a series of mountaing called the Sierra Madre
Range.

In general, the land tilts downward from the north and the
gsouth and from the east and the west towards the middle part
of the province. The high peaks in the Sierra Madre Range
are Mount Dos Cuernos (1,784 meters), Mount Cresta (1,670
- meters), Mount Moises (1,240 meters), and Mount Palanan

(1,212 meters). :

- Igabela also occupies the central portion of the watershed of
the Cagayan River. The Cagayan River traverses the entire
province from south to north cutting it into two segments
with the one on the east being twice as large as the other on
the west. The main tributaries of this river are the Ipil, Magat,
Hiffu, and Malllig Rivers on the western side and the Diboluan,
an, and Pinacauan de Tumauini Rivers on the eastern side.
eastern coastal areas drain to the Pacific Ocean,

During the latter part of the year surface runoff caused by
: er parts of the Cagayan River water-
idwtn By thaly banka there

| G Hy




SOIL SURVEY OF ISABELA PROVINCE

i

PROVINCE “of CAGAYAN
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Figure 3. A view of a portion of the wide plains through which the Cagayan River
winds its course in Isabela.
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Geology.—Alluvium comprises moét of the areas along the

Cagayan River. Underneath this alluvium are Batan and Vigo ' LEGEND
formations of the middle Miocene epoch. The rolling lands and AL - Allovium

hilly places along the Cagayan River are of marine and terres- e o
trial sediments associated with reef limestone and pyroclastic [T semenissiny!ex
materials. There are also marl and reworked tuff in some LCM - Ln-;elagg rgscoa'i

places. Sporadic terrace gravel deposits are found in coastal

and fluvial tracts. In some elevated flat land surfaces are m TSS - Tuguegarao sandstone

plateau red earths. Near Palanan, the hills are of igneous B 1SS - [lagan sandstone
origin made up of diorites, gabbros, peridotites, etc., which | | j [ TV - Late tertiary voleanic
extend up to Mount Moises and Mount Cresta. South of Pa- § ;

lanan and running along the coastal areas, the hills are of - ‘ SCALE 1:1,500,000

limestone formation known as Ibulao limestone which is generally
magsive and fossiliferous and about 200 meters thick, This
formation extends to the south of Jones. The formation
about Ilagan is known as Ilagan sandstone composed of poorly
cemented sandstones of from 200 to 400 meters thick. This
formation is also fossiliferous of the Tertiary Lower Zone.
Vegetation.—The vegetation of the province may be grouped
into three types; namely, forest, grass, and cultivated Crops.
The forest consists of primary and secondary forests. The
greater part of the eastern side of the Sierra Madre Range
is covered with primary forest of good quality timber such
as guijo, white and red lauan, bagtican, apitong, tonguile,
mayapis and werre. Many rolling areas in the western and
central parts of the province are erasslands generally used for
pasture. These grasslands are, however, covered mostly with
poor quality grass. The most common grasses are cogon,
talahib, and several species of Cyperus plants. The principal
cultivated crops are rice, corn and tobacco.
Transportation.—Ilagan, the capital of the province, is 410
kilometers from Manila by the north national highway. This
fame highway, passing through Tuguegarao and Aparri, Ca-
gayan Province, connects Isabela with the Ilocos Provinces.
Several transportation companies operate passenger and freight
trucks throughout the province. All towns in Isabela except
Palanan are connected by first or second class roads. Palanan
i§ quite isolated, served only by a 45-kilometer trail which
crosses the Sierra Madre Mountain Range. The town can
also be reach by boat either from Aparri, Cagayan Province,
or from Baler, Quezon Province; or by hght plane from tha
Cauuyan Alrport Cauayan, Iaabal ; ; W

P.QO VINCE OF CA GAUAN
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DESCRIPTION OF THE AREA Ak

Industries—Farming is the principal industry of the province.
Rice, corn, and tobacco are the principal cash crops, in the
~ order mentioned. In 1960 the total area devoted to farming
- was 213,487.5 hectares. Almost 70 per cent of the total farm

area is devoted to palay production while the rest a;i!n aeVGted
1 to various crops. )

In the livestock industry, cattle ralsmg is the mo&{};
Most of the pasture areas are located in the centr
parts of the province. In 1960 the total valu
raised in the province was 40,160,596 pesos. Pe
is also a thriving industry. The 1960 census
- total value of poultry at 1,392,688 pesos.

The province is also very rich in timber.
production was 14,413.9 cubic meters. In that
11 sawmills in operation with a total daily ca
board feet. There was a little decline in prodi
With the same number of sawmills operatlng‘
was only 11,099.7 cubic meters. However, |
production went up to 14,641.2 cubic meters Wit
- operating and in 1958 gome 16,955.7 cubie metet::
' Organizalion and population.—The provinee
created in May 1856, out of areas from Cig
Vizcaya. Prior to its ereation the towns 0
danan, Nagali, Gamu, and Ilagan were alre:
ligious missionaries. During the Silang Ra};
Region, some sections in Isabela were aro
volted led by Dabo and Juan Marayaw_

Figure 6. The formation of Cagayan Valley has reached a stage of maturily as
evidenced by the wide plain on both sides of the river.

tter part. of the Phxhppme indepe
American forces were fighting a
Aguinaldo establigshed his headqus
and in Palanan. Tricked by some Mac
whom General Aguinaldo thought we
nent he asked he was t
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SCALE 1: 1,300,000
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15

Administration opened a settlement site there, the number of
people increased until the place became a regular muniecipality.
During the 1960 census the density of population in the whole
province was recorded at one person for every 2.41 hectares.
This apparently large area per person is attributed to the large
irea occupied by the Sierra Madre Range which is not habitable
but was included in the population density estimate.

CLIMATE

Climate is predominantly responsible for the classes of fauua
and flora that thrive naturally on any part of the globe, It
determmes or delimits the kinds of agricultural crops which
tan be grown economically and profitably in any given place.
In effect, therefore, climate is of primary significance to agri-
- culture. [Elements of climate like temperature, water supply
(precipitation), humidity, sunshine, cloudiness, light, wind,
dtorms, and salt spray are interrelated in their influence on
plant and animal life.

Plant is a complicated organism, affected by nutritional and
climatic environment, the effects of which influence plant re-
Hponse either favorably or adversely., The risk in farming
will be considerably minimized and precarious economic re-
turng of living from the soil can be more or less stabilized if
ly a farmer can, in some way, predict with a certain degree
i o accuracy what' weather conditions will be for the coming
Year, an ensuing season, or even in a month. The quality of
oduce especially of vegetables, the ravages of insects and
ant diseases, defoliation, fruit and root troubles are Some
pects of crop production which are brought about dira@tly
indirectly by climatic elements.

The climate of an area is the summation of weather from diy

'ﬂﬂy, and weather is a day—by—day breakdown of

Figure 11, Cattle raising is an important industry in the Province. The wide expanse
of grasslands favors a wide development of ranching.

o

-‘There are two types of climate in Isabela Pr v
third and the fourth types.
e thir
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parts of the province. The annual average rainfall recorded
in Tlagan within a 25-year period was 73.04 inches.

The fourth type of climate is characterized by no pronounced
maximum rain period and no dry season. This means that
vainfall is more or less evenly distributed throughout the
year. This type covers the eastern part of the province. Only
one town, Palanan, is found in this section of the province.
Tn the absence of weather data in Palanan, those of Casiguran,
Quezon Province, a town south of Palanan, are presented for
discussion. The average annual rainfall in Casiguran recorded
within a 14-year period was 142.44 inches. The rain period is
from September to December with the latter month registering
20.82 inches. April has the least rain with only 6.54 inches.

The monthly distribution of rainfall for the third and fourth
types of climate are shown in table 1.

Temperature in the Philippines does not vary much from
place to place except in places of relatively high altitudes. In
Isabela, the hottest month are from April to August. The
temperature in April is usually 82.4 degrees Fahrenheit (28.0
degrees Centigrade) while the mean maximum temperature
within the period reaches up to 84.38 degrees Fahrenheit
(29.1 degrees Centigrade). As usual the approach of the cold
months tones down the temperature to 75 degree Fahrenheit
(28.8 degrees Centigrade), which is the average for January.

The effects of typhoons upon the weather in the Philippines

are of great significance. One important aspect is the amount
of rainfall a typhoon brings. Where typhoons come in quick
succession, disastrous floods may follow.

Isabela is located in an area which is very frequently tra-
versed by strong typhoons. The records between 1903 and
1918 show that a total of 13 typhoons or about 21.7 per cent

of the typhoons in the Philippines within the said period, passed

through Isabela. This high frequency of occurrence is attributed
to the geographical location of the province. One characteristic
of typhoons here in the Philippines is that they originate from
the Pacific Ocean and move westward towards the Philippines

usually swerving northward as they reach the eastern coasts of

the Islands. In this northerly direction of the paths of typhoon
provinces in Northern Luzon are the ones generally affected.

The prevailing winds in the Cagayan Valley come from the

south from June to October; from the northeast from Nove

CLIMATE
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! - G AGRICULTURE
TABLE 1. —Donthly wverage rainful and rainy doys recorded in Ilagan,
Isabela, and in Casiguran, Quezon.* :

‘AGRICULTURE !

Tsabela is an agricultural province and a grea

s I Third type of climate | Fourth type of climat
ation 3
Years of record | , Isabel Cani 7, = 0 . . 1 fall |
gl S its people derive their livelihood from ﬁarmmgS !
b ent of farming had its early start during the Spa
Month Raisfall [Number of| Rainfall Number of X . lik the C
(Inches) [rainy days | (Inches) |rainy days when such old Spanlsh COI‘pOI‘atIOIlS 1Ke tne Lo s
== N iR S . £ 'n
%‘m]]uary _____________ R i S e 2.32 11 9.08 12 (e Tabacos de Filipinas established farms i
Prudry bt S BRI e et e 1.78 7 824 1 - . &
l\feafclfry ___________________ 1.64 6 10,57 i . upply the trade with Spam.
i e L R 18 10 i3 | 18 E : ell known p¥
S R R e 4.8 .08 1 ! :
gufé.- _________ o 11 1015 | 18 ~ Although tobacco is a very w onres bl
B,
Auguiil 753 ) S| 18 With the Cagayan Valley, census fig i
September___ " 7177 9.78 14 12.78 19 c !
Gl a e T 11,80 16 14.85 19
Noyernher| 17 T ST 1211, 2 22.81 18
December 6.58 15 20.82 2
Angus) e e

CROPS

* Weather Bureau ¢“Monthly Average Rainfall and Rainy Days in the Philippines,”

(Manila: Weather Bureau, 1962). (Mimeographed.) .l
The ten leading economic crops of Isa

gponding area planted, production in
d value in pesos are as follows:

{ . s ea-hectares
Tapin 2.—Temperature in Hagan, fsabela; and temperature, mean relative & ‘
Faumidity, and mean cloudiness in Cusiguran, Quezon.
Third type ‘ Faurth-type of elimate = £ Vs 00t U A
Station T
Magar, Isabela 1 Casiguran, Quezon
(Hda. Tsabel) Year of record- 1954
Termperature Temperature
Relative | g
Month Noar Mean Mean humidity Cl‘,‘ﬁgﬁ"gs e e EEEE PR LR
T maximum | minimum mean £ A Vi and OTNEr VATIeUeS. ceuummmacama
(Fahrenheit) (oot (0-10) ] gl o
(Fahrenheit) S T AN - e n e mnaa
UBTlATy, s Dbt : 5.0 77.0 85.8 68.1 03 il
(Hebritary ' coiiiad PR s 76.6 TR 86.1 68.0 89 b
il R L T 78,2 7.8 86.0 69.6 88 8
v} SRR e T AT 82.4 81.0 20,9 e it 84 6
ik R 84,0 81.8 916 20 85 4
URRGEIE: ¥ 83.9 82.5 92.2 72.8 83 3
il SRR a 82.8 82.0 Bl 2l T2.8 85 5
AP o P 82.6 82.0 90.4 73.5 86 3
September_____ 82.2 81.4 90.3 2 90 7
October. _ _ 80.0 9.7 88.1 71.8 90 8
November 7.8 78.4 86.56 70.2 80 6
Decembe 75.6 T5.5 82.2 68.8 85 7
L e L P N T © 88.4 70.9 86 6
er s I N

! Data taken hy the authors from records of weather station Hda. Isabel, Tlagan,
Isabela. Data for other climatic elements not available,

2 Weather Bureaw, Annual Climatological Review: 1954, (Manil
_1956), Dnalits 3 Fape
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h Both upland and lowland rice cultures are done. Upland
, rice covers an area of 16,536.5 hectares giving a yield of

350,606 cavans of palay. Under the lowland culture, rain-

fed and artificial irrigation systems are used. In 1960 a
; total area of 91,880.8 hectares was planted to lowland rice, first
crop, with a total yield of 2,931,809 cavans of palay. The
second crop covering 4,462.1 hectares gave a yield of 135, 544
cavans of palay. Lowland rice is usually planted from August
to September and harvested in November to as late as Feb-
ruary. Some of the varieties grown are Raminad Strain 1L,
which yields about 66 cavans of palay per hectare in irrigated
| areas; Intan, which yields about 85 cavans, and Elon-eloh
] which yields from 10 to 20 cavans of palay per hectare.

There are two irrigation systems existing in the province,
namely, the Magat River Irrigation system serving 23,500
hectares between Santiago and Cauayan, and the Siffu River
Irrigation system covering 18,000 hectares in Aurora and Roxas.
In addition, there are 12 commercial irrigation systems cover-
ing 600 hectares, 8 private irrigation systems covering 1,000
hectares, and 5 pumps for irrigation purposes. These irriga-
tion systems help increase the rice production in this province
and if proper soil management is practiced rice yields could
o higher,

- Wlgure 16. The flat Iowlands ave used for lowland rice culiure during the rainy
season. Tn some cases, a second crop of rice may follow but usually tobacco is
planted instead.

Corn.—Corn is the second crop in importance. It is erown
throughout the year with two to three crops annually. During
an extended drought, it is planted only once or twice a year.
In 1960 the total area planted to this crop was 53,399.8 hectares
Wwith a total production of 877,661 cavans of shelled corn valued
at P6,211,507.00.

The ten leading towns in corn production as of 1960 are
agan Cabagan, Tumauini, Echague, Gamu, Sto. Tomas, Jones,
iloxas, Reina Mercedes, and Angadanan., The yield ranges
from 13 to 21 cavans of shelled corn per hectare.

~ Corn production is Very poor due to low soil fertility. The

il practice is to grow corn successively on the same field
il times a year without the use of fertilizers. Fa1r1y
ﬂ productlon is maintained in some of the bott
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Figure 18. Corn is another important crop in the province. It is planted the year
round on the well drained alluvial soils or as a second crop after rice.

AGRICULTURE 25

Tobocco.—The crop is grown on the alluvial plains after the
hnrvest of either rice or corn. Planting is domne in October
November and harvested in January or February. The
nportant varieties grown are Simmaba, Hspada, Vizcaya and
ampano—all are filler-type tobacco. The yield ranges from
10 to 20 quintals per hectare.

The principal tobacco areas are Ilagan, Cauayan, Aurora,
Gamu, Reina Mercedes, Alicia, Cabagan, Roxas, Jones, and
Nan Pablo.

Beans and Peas.——Peanut, mongo, and other legumes consti-
fute this class. In 1960 the area planted to peanut was
0,225.5 hectares producing 4,206,676 kilograms valued at
1,119,614 pesos. Mongo covers an area of 1,999.1 hectares
With a total production of 1,052,834 kilograms valued at
102,566 pesos.

These two crops, like tobacco, are planted as second-season
¢rop. The towns of Tumauini, San Agustin, Echague, Mag-
Bilysay, Aurora, Sto. Tomas, Sta. Maria, San Mariano, and
Uauayan are the principal producers of mongo. Angadanan,
Han Agustin, Jones, Sto. Tomas, Echague, Sta. Maria, and
uayan lead in the production of peanut.
it trees and other cultivated frutts—The production of
these crops is not as important as the other food crops, The
principal fruit trees grown are banana, pineapple, mango,
apaya, orange, starapple, avocado, mandarin, and jackfruit.
& number of bearing trees or hills, total number, production
kilogramsg and value in pesog of these leading fruit trees
of 1960 are ag follows:

Fruit: trees and other I}T):g*}?fg gces nuggfﬁiof trees Produetion Value
cultivated fruits (or R Brnls
leg .
B e SR e S i S 1,107,767 hills 8,843,646 | P715,758

1,267,886 hills | 1,538,894 hllls |

8,597,636 433,239

............. 4,695 trees 16,198 trees’ 4}01‘ 7 148,411
59, 185 (roes 101,995 trees? 48, 741} 00,968

4,626 traes 15,791 troes 184, e 47,177

G, 863 trees 82,696 (reos’ 108,718, 47,001

4,266 troos 19, 662 tracs 174, 469" 86,066

2,016 trees 10,214 {recs 42, 008

7,087 trocs,

2,780 traey 178,567 | 17,897

reial
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Root ¢rops.—The important root crops grown in the province :
are camote (sweet potato), cassava, tugue, and gabi. The
hectarage, production in kilograms, and value in pesos accord-
ing to the 1960 census figures are as follows :

oS (2) part owners, (3) tenants, (4) farm“m;a,n_agers,
(5’) tarm operators under other conditions. Tenants are
e.r clagsified as (@) cash tenmants, (b) fixed-amou -

(-amount-of-produce tenants, (e) cash and sha
nts, and (f) rent-free tenants,

Crop Area-hectares Production Value
.

4 ; : : : ordil
2644 1,059,748 P110,174 | fenure of farm operator in Isabela accordil
%250 T35 3% Tkor 8 flires of 1960 are as follows:

4.5 79,889 1,341 i

Camote is the leading root crop and this is grown mostly in
Echague. Cultivation of this crop is done mainly on the
Triable, loose, and alluvial soils along the Cagayan River,

Tenure of farm operator

*

LIVESTOCK AND POULTRY INDUSTRY

Isabela is just as progressive in livestock and poultry pro-
duction as in farm crops. Isabela s one. of tho leading (NN o~ T lepninaE et
provinces in cattle raising. The wide range of grasslands in | e s
the province offers opportunity for cattle raising, Algo, the B e
big production of corn makes Isabela lead other provinees in | Rl e
both poultry and hog raising. - -

Based on the 1960 census figures, the total values of live-
stock and poultry production were 40,160,596 and 1,592,688
besos, respectively., The number of households reportine, num-

ber and value in pesos of livestock and poultry in Isabela are
as follows:

-amount-of—pmduge tenant
-of-produce tenant _-_______
h a%dpﬁxe'd-amoqnt-ef—produce tonants itk ST
11 share-of-produce tenant —_ .- .. ______

TYPES OF FARMS

The Bureau of the Census and Statisties 0
#ug year classified farms into 14 types, "
ped as crop farms. The 10 erop farms
the first 10 major crops of the counfory a
P palay farm, (2) corn farm, (8) sugar

i farm, (5) tobacco farm, (6) vegetable

Livestock and poultry Households

reporting Humber WValue

—— e

farm, (8) coconut farm, (9) fruit faf'ﬂél; an
(i o i 55,661 117,629 23 i i een the physical
Cattle - 47809 17 s s el B0 . The relationship betw phy
II:IISE:&);“" i 52,830 163,692 . 8,248,359

rticular crop, on one hand, and the culti_ it
7 Gigoe Bim, on the other, is rtakt?n into primary ¢
SEMa L ey o 1z 81 ‘ farm is typed according to the pafgi 1l
R s 50 per cent or more of the cultivated |
B four other types of farms are: (11)
11( Area; i

|

FARM TENURE

I'm tenure refers to the manner in which a farm is held
il operator. In farm tenure clagsification, the B
Census and Statisties during the 1960 cens

.
A
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: SOIL SURVEY METHODS AND DEFINITIONS
farm is less than 20 per cent of the total area of the farmg;
(18) poultry farms are farms which do not qualify as crop. 0l surveying consists of (1) the determination of the
farms and satisfy any of these conditions, namely: (a) there lological characteristics of soils, (2) the grouping and
are more than 300 chickens regardless of area, (b) there are lcation of soils into units according to their characteristics,
more than 100 laying chickens or ducks regardless of area, of Jiteir delineation on maps, and (4) the description oL tHSER
(¢) there are more than 200 other specific kinds of poultry cteristics in relation to agriculture and other activities of
“other than chickens; and (14) other farms which are those :
that could not be classified under any of the aforementioned
thirteen types of farms, grouped as follows: (a) farms planted:‘
to palay, corn, coconut, abaca, tobacco, and/or sugar cane
Witl?out any of them occupying 50 per cent or more of the
cultivated land, or (b) farms planted to other miscellaneous
crops such as cotton, cacao, kapok, ramie, bamboo, ete., even .
]1f c:ine of them occupied 50 per cent or more of the cultivated °
and. '

The total number of farms and their corresponding areas

by type of farm in Isabela according to census figures of 1960
are as follows:

v goilg, their landscapes and underlying formation are
ned in as many sites as possible. Borings with the soil
0 are made, test pits are dug, and exposgures, such as road
tl railroad cuts are studied. An excavation or road cut
lges a series of layers collectively called the soil profile.
fie horizons as well as the parent material beneath are
ied in detail and the color, structure, porosity, consistency,
e, and the presence of organic matter, roots, gravel and
168 are noted. The reaction of the soil and its available
il nutrients are determined in the laboratory. The drain-
both external and internal, and other features such as
6 relief of the land, climate, natural and cultural features
& taken into consideration, and the inter-relationship of the

T. ifa ] ; . 5 % 5
o RLnt ' S e o and the vegetation and other environmental features are
Sioial At N e
R e £ 011 the bases of both external and internal characteristics,
ORI o - e R e e U e S B T e R B 147,95 < . : . . s . .
%uigrcane _____________ G goils are grouped into classification units, of which the
oDaeco - £ . . v . 0
;;egitableg, 14,610°5 ¢ prinecipal ones are (1) soil series, (2) soil type, and
00t ¢ ok i ¥ oo & 5
goepni?f_ e f0il phase. When two or more of these mapping units are
PR el A ‘ 3 .

Cbffes i E 11 P h intimate or mixed pattern that they cannot be clearly
(ofr 2 N Ol 8 .
Ifwgelitnck__ i : 2059 on a small-gcale map, they are mapped or grouped into

AN A e L S e e R s AL T 3 . 9,540.6 n 2 .
Otfiers iz o T e e e : o 2 1) complex. Areas of land that have no true soil, such ag
429, E g
Total : heds, coastal beaches, or bare rocky mountaingides are

e (5) miscellaneous land types. Areas that are inaccessible

great forest areas whose classification is of no agricultural
tance for the present are classified as (6) undifferentiated

The total number of farms and the total area of these farmsg

by size of farm in Isabela according to census figures of 1960
are as follows:

eries is a group of soils that have the sﬁﬁﬁigﬁnetic
, similar important morphological characteristics, and
me pavent material, It comprises soily having es-

{ oy ; et

e 3 —

Size of farm-hectares Total number Total area of
of farms farms-hectares

TRdenR0.b 2ot et e
FromE0th o Undert 1,005 =T T T e S e S i 126.2
Froali0p ol nder, hr0iS I IREIRE R S 4804 1,147

From 5.0 to under 10,0
. ¥rom 10,0 to under 20.0 . _
wrom 20,0 and over
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series was first found and classified in the municipality of Miiirvios, towns, and cities; rivers and lakes; prominent moun-
Ilagan, province of Isabela. 1ing and others, are indicated on the soil map.

A soil series hag one or more soil types, defined according -;
the texture of the surface soil. The textural class name such as THE SOILS OF ISABELA

sand, loamy sand, and sandy loam, etc., is added to the series " Hoil is a collection of natural bodies which covers the earth’s
name to give the complete name of the soil. For example,’ flirface, containing living matter, and is capable of supporting
Ilagan sandy loam ig a soil type within the Ilagan series. The ants.  When rocks crumble, mainly through temperature
soil type, therefore, has the same general characteristics as ther; anges, the different-sized particles are subjected to further
soil series except for the texture of the surface soil. The soil ysical and chemical weathering; with the integrated effect
type is the principal mapping unit. Because of its certain limate, living organisms, parent materials, relief, and time,
specific characteristics it ig usually the unit to which agronomis q0il is eventually formed. Since soil is a product arising from
data are definitely related. 1 lhe integrated effect of various factors, different kinds of soils

A phase of a type is a variation within the type, differing: e evolved considering the variability of each factor con-
from the soil type only in some minor features gemerally ex- serned and thus the multitudinous cumulative effects derived

ternal, that maybe of special practical significance. Differences
in relief, stoniness, and extent or degree of erosion are shown
as phases. A minor difference in relief may cause a change in
the agricultural operation or change in the kind of machinery
to be used. The phase of a type with a slight degree of accel-"
erated erosion may differ in fertilizer requirements and cultural |
management from the real soil type. A phase of a type due
mainly to degree of erosion, degree of slope and amount of
gravels and stones in the surface soil is ugually segregated on
the map if the area can be delineated.

A soil complex is a goil association composed of such in-
timate mixture of series, types, or phases that cannot be
indicated separately on a small-scale map. This is mapped as |
a unit and is called a soil complex. If there are several series
in an area, such as Cauayan, Ilagan, and San Juan that are
mixed together, the complex must bear the names of the two I Hoils of the plains:

herefrom.
('hanges within a soil body occur and is, therefore, dynamic
nature. However, changes take place rather slowly and a

106 may come when such changes stop altogether. At such
111 instance the soil is said to be in equilibrium and so the soil

¢ called a normal or matured soil.

Hoils are developed under two general clagsifications; namely,
(1) soils developed in place or the so-called primary soils, and
{8) transported soils or the so-called secondary soils. The

imary soils are generally those with rolling to hilly and

untainous relief while transported soils or secondary have

ol to nearly level relief. Under this classification, the soils

lgabela can be conveniently grouped according to relief and
Hisinage as follows:

dominant series, as the case may be. If there is only one "~ A, Good drainage:

dominant constituent, the complex bears the name of that series; A 1. Quingua sandy loam

as San Juan or Cauayan complex. : & 2. Quingua silty clay loam
Surface soil and subsoil samples for chemical and physical: 1 i an Manuel Jloam

; g P8 dy 1
analyses are collected from each soil type or phase, the number R el sandy Joan

being determined by the importance and extent of such soil ~ H, Poor drainage:
type or phase. Soil profiles of important soil types are obtainedf - 1. Bago :,lay loam
for morphological studies. : ] s -

The soil survey party, composed of two or three soils men,
maps the area and delineates the various soil types, phases,:
complexes and m1scellane0us land type

All natuml nd cultur ires d i
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I1. Soils of the rolling uplands: The typical prof'ﬂé 'characteriastics of this soil series are as

1. Alaminos clay loam AT
2..Cauayan clay NRIA TR
3. Cauayan clay loam y ; ! ; :
g gauayan Ioan;l 1 Surface soil, brown (7.5YR 5/4) silt loam, loam 10 fine sandy
sl oaT A AT Vi : lar structure. There are
6. Guimbalaon clay loam loam; :Emable o lo?se, 'ﬁn_e Son q
7. Ilagan loam k. no coarse fragments in this layer. O
g hugao cloy -. - 00  Subsoil, dark brown (T.5YR 4/4) silty clay loam to clay loam;
9. Rugao clay loam i , ¢riable and slightly compact; coarse granular; no coarse frags
10. Rugao sandy clay loam ‘ ments present, ¢ .
11. San Juan loam ‘ 0 150 Substratum, light yellowish brown (2.5Y 6/4) to dark brown silt

b loam to silty clay loam; slightly compact, soft when wet; coarse

III. Miscellaneous land types: granular strueture; no coarse fragments present.

4

- Quingue sandy loam (412) .—This soil ty_p? oc-_curs in strips

Along the Pinacauan River between the municipality of Palanan

il the barrio of Dibunca in eastern Isabela., It has an

0 of about 1,141.9 hectares. The crops commonly planted

this soil type are corn, tobacco, peanut, mongo, and ije-getables.

he sandy loam surface soil is Jight brown, very _frlable and

aope, and of fine granular strycture. Its depth is about 30

Jitimeters. The subsoil and substratum are more or ‘less

milar to the corresponding layers of the geries deseribed
Ove. ‘ . - 2 (-

- Quingua silty clay loam (285) —This soil type 18 found

ng the course of the Cagayan River between Cauayan

il Malagie and in the municipality of Reina Mercedes. 1t

\ also found along the courses of the Mallig and the Magat -

flvers. It has an ageregate area of about 17,608.3 hectares.

o land is flat or nearly so and has fair drainage. When-
floods occur stream bank erosion results. Floods also leave

hosits of coarse sand on the areas mentioned which cou?d
tually cause a change in the texture of the surface goil.

4 matter of fact, the places mapped under this goil type

ve areas with surface soils ranging from fine gandy loam

Joam, As formerly stated this variation is - due ta ‘
ual inundation and siltation. > e g

Quingua silty clay loam is yellowish hrown

able :a‘nd-.,.h;éls good drainag

1. Mt. soils, undifferentiated g
2. Hydrosol #
3. Beach sand

SOILS OF TIIE PLAINS

The flood plaing bordering the Cagayan River and its tribu- A
taries are the principal areas occupied by soil types under this |
classification. The goils are very productive but because of |
their' geographical location they are subjected to yearly floods.!
In some instances the periodic floods of the Cagayan River have
augmented the fertility of the alluvial soils although there were,
cases when coarse sand instead of silt and clay were deposited!
on the fields which is detrimental, E

These alluvial soils are the most extensively cultivated soils}y
of Isabela. In general soils of the plains with good drainage’
are planted to corn, tobacco, peanut, root crops and vegetables
those with poor drainage are used for lowland rice, tobacco
and corn. :

QUINQUA SERIES

The relief of the Quingua series is level to nearly leveld
This series, unlike the San Manuel series with an excellent
drainage and to which it is eclosely similar, is only fairly
drained. Soils of this series were formed from recent alluvial
deposits. They can be used for many purposes such as lowland!
rice and for crops requiring good drainage like corn, tobacco,
sugar cane, peanut, mongo, and various kinds of vegetables. '

Ty

k. o8
8
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to increase its organic matter content is necessary. Areas
bordering the river should have some protection against annual
floods. }Grasses, even only talahib and tabonok, and possibl 7
trees like Ipil-ipil should be planted closely. If the banks are.
steep a slight slope should be cut to make planting feasible,
Whenever floods occur and the vegetative cover or parts of it
are washed away immediate re-planting should be instituted

to give the new plants enough time to grow and develop into‘
a thick cover. ;

SAN MANUEL SERIES

San Manuel soils have level relief,

They have good internal
drainage.

Soils of this series are found along the courses of
rivers and the parent material consists of alluvium or soil
materials deposited by water. The soils formed from such
materials are usually fertile. San Manuel soils respond favor-
ably to soil conservation practices. The series is free from

coarse materials like stones and gravels, either on the surface
or within the profile,

i tructure and are very
v 1 i ve flat relief, good granular s d oy
A Saﬁlegfqa&ie]bgog:ltlg\a}ated, any time and are good for crops which req
nntl drainage.

The characteristics of the profile of the San Manuel series
g follows:

Characteristics

R hen

_ 40 Surface soil, grayish brown to pale brown (.10YRd5/f) I\Ovamy
- dry and dark brown (10YR 2/2) when wet; sandy to e

texture; friable and loose. There are no coarse fragme

thig layer. ; ‘
Subsoil, brownish gray to light brown (10YR 6/4) S]lglt 1(:‘9.;‘13;

frial;le and loose; fine granular, no coarse fragments. Bound

i il i ; diffuse.

with surface soil is smooth and
Substratum, yellowish brown to light brown (10YR 5/4)t W:f:;

dry, but becomes a little darker (10YR 4/4) w @@ § i

gandy loam; no coarse fragments. Boundﬂ_ 1

gmooth and diffuse. E

el sandy loum (96) .mswau

L Mana
mostly along the C an .

Figure 20. A profile of San Ma
found along the © fin
: well drai
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to the recurrence of ﬂoods, deposition of soil materials onf,
the plains is inevitable. Consequently, several places subJect;
to flooding have sandy topsoil. Stream bank erosion is also=
a problem in these areas especially along the inner curves h in orgamie matter
of the river. Portions of land hordering the Cagayan River | ol type s mceessaryy o soll file hich coa‘ﬁﬁaﬁ! a very
are usually washed away by floods annually. e sonds better to fertilization than one w | ‘
San Manuel sandy loam has an aggregate area of about Bw amount. it
41,047.3 hectares. It is extenswely grown to corn, tobacco,.’ i - g BAGO 5

elcl ranges from 15 to 20 cavans of shelled corn per hectare;

d.
| i grown almost the whole year roun
({reen manuring to increase the organic matter content of

peanut, and vegetables. However, the productlon is very low 5
- and one main cause is the continuous cropping of ‘the soil f the soil types have rolling relief. Bago
without benefit of sound management practices. Corn yields B o fAat relief which contributes to its very p :
from 10 to 15 cavans of shelled corn per hectare, but where | ilernal drainage. On the other hand, thé sa
proper fertilization is observed the yield is as high as 60 hich is a common textural class of this seri 3
cavans. Native tobacco with the usual yield of 600 kilos per : idulating to rolling relief that somehow facilitat
~ hectare may be made to give as much as 2,000 kilos through | amage One characteristic of the Bago seri
the application of 150 kilos of ammonium sulfate, 300 kilog : lice of iron concretions on its surface. Ori
of superphosphate, and 200 kilos of sulfate of potash, o oncretions were within the subsoil but the ¢
The organic matter content of the soil is low and, there-' { the soil through tillage operations has br
fore, green manuring is highly recommended. In this con- | ing to the surface. These concretions
nection, the planting of mongo or other legumes must be Wlmost rounded, smooth, and about three to fi
observed and later on when in the succulent stage the crop is ;'; diameter. There are no other coarse fra
plowed under. Since this soil type borders big rivers, and | ; in some places these iron concretions coa

stream bank erosion has always been a hazard, it is advisable \oces of about the size of big stones which
to plant grasses or ipil-ipil along the river banks tor protect
the land from further erosion. _ Another characteristic of the Bago series ‘
San Manuel loam (190).—San Manuel loam covers but a 4 f & very dense, compact and grayigh brown
relatively small area compared to the sandy loam type. The ° : tratum. This layer further 1mpedea intern
loam type has a total area of about 7,812 heetares. This goil ‘ i
type is found in the northern part of the province along the

i appearance of rocks.

highway connecting Divisoria, Sta. Maria and Sto. Tomas. In 1 Characteristics ,
the central part of the province it is found in Lullitan near : i Sentnee el mediie gray (835
Tlagan and in between Gamu and Naguilian., In southern i brown (2.5Y 5/2) when dry; clay, san
Isabela a small patch is found in San Agugtin. . 3 plastic when wet, hard when dry; fina

The characteristics of the loam type are quite similar to A 3 blocky structure. Some iron concret;
those of the sandy loam type. However, the former has a ; 5 ﬂurfﬂcc

~much finer texture and thus many of its physical properties
are relatively more intense than those of the latter. For 4
instance, the water holding capacity of San Manuel loam is
greater; it can hold water weighing more than half of its 3
own weight. In other words, San Manuel loam is not as
‘droughty as San Manuel sandy loam, il 4

- The prineipal crops grown on thi i '
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Bago sandy loam (548) .—This soﬂ type is found east ;"
Tumauini, west of Gamu, in the barrios of Rizal and San
Juan within the municipality of Alicia, and along both sides
of the road connecting Santiago and Sinamat, San Mateo,
The relief is nearly level to undulating. The surface soil is
very friable although it has a slight degree of stickiness due
to its being mixed with parts of the clayey subsoil through
deep plowing. In spite of the loose and sandy nature of Bago clay loam is mostly used for lowland rice but the yield
the surface layer, this soil type is nevertheless used for low- very low. It ranges from 15 to 25 cavans of palay per 2
land rice culture. This is feasible because water can be held Bolire. When the moisture condition of the soil Wat;'rant's,-
in the soil due to the impermeable and dense clay subsoil s grown after rice. Inasmuch as -corn planting 18
and substratum. The yield of rice is, however, very low. The gndy within the dry season the yield varies directly with
‘Wagwag variety has a yield of only 15 cavans of palay per 4 amount of moisture in the soil. Under the most favorable
hectare. Other varieties planted are Raminad which yields \gture condition corn yield is about 15 to 20 cavans of
about 30 cavans of palay per hectare and Intan which yields - lled corn per hectare. :
about 35 cavans per hectare. The rice crop is rainfed. Plant- Bago sandy clay loam (262).—Bago sandy clay loam covers
ing is done during August and September while harvesting extenswe area in the province. Within the boundaries of
is in December and January. One crop of rice is grown in ; soﬂ type, however, other textural classes of the same
the province on this soil type. : were found such as clay loam, silty clay to very ﬁr}e

The organic matter content of this soil type should bhe - : The -7aggregate area classified under this soil type is
increased as a basic measure to improve rice production. Irri- | ol 46,636.6 hectares. The largest single area spreads over
gation by gravity system poses some problems because of of the municipalities of Santiago, Cordon, Echague,
the relatively higher elevation of this soil type than those :a, Angadanan, San Mateo, Luna, and Cauayan. The rest
of the other soil fypes which surround it. . However, in the his soil type are found in Gamu, Mallig, Roxas, I]agan,
absence of irrigation a second crop of mongo, soybean and Tyumauini.

the like could be cultivated. relief is flat and drainage is very poor. This soil type

Bago sandy loam covers an awgregate area of about 8,653.4 wod mainly for lowland rice. The soil is sticky, soft and
hectares. J tle when wet; it cracks and is very hard when '

Bago clay loam (410) —This soil type is found in several dried soil is almost impossible to plow. The subso
relatively small areas throughout the province. Some areas | a8 the substratum is very sticky clay. Thig goil
have actually coarser texture like loam but were included of the same sgeries, has a very slow pern
under the clay loam type. The places where Bago clay loam
were delineated in Isabela are between Mallig and Roxas,
between Roxas and Gamu, west of Aurora, west of Naguilian,
between Cauvayan and Alicia, and midway hetween Echague
and Jones. The aggregate area covered by this type is about
14,643.2 hectares. ]

The relief is almost level which contributes to its poor ex-
ternal draniage. The permeability of the soil is very alow
die to the presence of clayey layers in the profile, D
sason the aoﬂ becomes very he 1l

saible to plow. With an adequate irrigation system
ning the soil by the application of water during the dry
2ion can be effected for tillage operation. By all means,
soil’s organic matter should be increased not 01}]y for
8ilility but for tilth as well. Unburned rice l}ull, Whlc}} are
¢ abundant in the province, are good materials for mixing
the soil to make it friable.

ALY

.:i‘l



,matter would make the soil somewhat frlable, prornote gran~

- area of this soil type is about 4,747.9

¢
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BIGAA SERIES

ulation and 1ncrea.se its ‘moisture retentivity. § iy i B ; A
1 series has a level relief. It is poorly drained mainly

ause of the compact and fine textured subsoil and substra-
i, The soils of the series harden and crack during the
¢ peason, For this reason it is wvery difficult to work the
during summer. However, tillage is possible in places
re irrigation water is available to moisten the goil. Rock
ops or coarse fragments are not found on the surface
within the profile. The poor drainage and the fine tex-
d soils of this series make it primarily suitable for low-
il rice culture. i
1} gaa cloy (192) .—Bigaa -clay.is found between the barrios
Manaring and San Juan, municipality of Ilagan; between
{owns of Mallig and Roxas; north of the town proper of
Hu; in the municipality of Aurora; and between the towns
Cordon and Santiago. The total area covered by this
fype is about 29,087.4 hectares. Bigaa clay is almost
8l and is poorly drained internally and externally. It has
Wwofile consisting mostly of dense clay and the soil is
or deep. However, due to poor drainage and the clayey
e very limited kinds of crops can be grown. :
¢ profile characteristics of this series as represented by_ :
fia clay are as follows: .

BANTbG SERIES

Bantog soils were developed from recent alluvial dep‘osits‘
The relief of this series is level to nearly level. It is poorly
drained internally and externally due not only to 1ts level
to nearly level relief but also because of the slightly compact and
fine textured subsocil and substratum.

The characteristics of the proﬁIe of the Bantog series are
as follows:

Depth : 2 Characteristics s 7 3

CIM. ™ . £

0- 25 Surface soil, grayish brown (2.5Y '5/2)  to brown (lOYR\':

'5/5) clay to clay loam; plastic and sticky when wet, ha.rd |

when dry; no coarse fragments; fair in organic matter.

25— 50 Subsoil, lighter in color than the surface layer, clay; soft
and plastic when wet, hard when dry; no coarse fragments:
. mottlings of bright yellowish brown present. !
50-150 Substratum, light grayish brown (2.5Y 5/2) eclay; very :
: sticky and plastic when wet; slightly compact.

Bantog clay loam (16).—Bantog clay loam is devoted pri-
marily to rice but a second crop or rotation crop of corn is |
sometimes planted. Lowland rice, rainfed, yields from 20 to |
30 cavans of palay per hectare. With irrigation, the.yiel'd_ 1
increases to about 40 to 50 cavans of palay. The most 1
common variety used is Wagwag. Corn yield is quite low, | when wet, hard when dry; coarse granular to prmma.tic
averaging only about 15 cavans of shelled corn per ‘hectare. in structure. No coarse skeletons present.

The poor drainage condition of the soﬂ is one contubutmg ; W Subsoil, very dark gray (2.6Y 8/0) with dark brown m bt
factor to low corn yields. clay; very plastic and sticky when wet, harde )
Sk . ; i J ! upon drying; has prigmatic macro structure, N
This soil type needs the addition of orgamc matter to en*; 0 Substratum, dark gray (Y 4/1) with olive bro

rich the soil as well as to: improve its physical condition. 1 clay; very sticky and plastic; massive str
With proper fertilization, rice and corn yields could be in- fragments and non-caleareous,
creased by more than a hundred per cent. e part of 1:-1115- sml Ly

Bantog clay loam is found scattered as small separate areas
in places such as Baculod, Tlagan: between the munclpalltlea.
of Roxas and Mallig; south of the town proper of Reina.
Mercedes; and in the municipality of Santiago. The ag

h

Charaeteristic

80 Surface soil; dark gray (2.5Y 4/0) when moist, light gray
when dry; layer with streaks of wed; clay; plastic and sticky
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The friability of this soil type could be improved through
the addition of organic matter either by means of green
manuring or the incorporation of animal manure into the
soil. Fertilization is also necessary. With the correct kinds
and proportions -« fertilizer application may increase the
present yield up to 100 cavans of palay per hectare. :

With the adequate irrigation of this soil type, rice pro-
duction could be boosted considerably. Even if water were
available after the first crop, a second crop of rice is not.
advisable. Instead a legume crop, preferably mongo, soybean,
or peanut, should be planted. There will be some difficulty
at the start due to the inherent plasticity and stickiness of the
soil but if organic matter were incorporated, as recommended,
the soil gradually becomes friable so the tlllage problem would |
be eliminated. :
STA. RITA SERIES

Sta. Rita series has flat relief and drainage that is both
pocr internally and externally. The series belongs to a group
. of soils with fine texture and of recent alluvial deposition.
It is characterized by a black surface soil underlain by a
brownish subsoil. The textures of all the layers are of very
fine clay. There are no concretions or coarse fragments
either on the surface or in any of the layers within the |

profile.
Sta. Rita soils are extensively used for lowland rice culture.
, Rice is oftentimes rotated with corn or peanut. Being deep and
usually high in caleium, these soils are generally productive.
Sta. Rita clay loam (119).—This soil type is found in the
1 municipalities of San Mateo, Cabatuan, and Luna. It covers
' an area of about 14,723.5 hectares. Sta. Rita clay loam is flat |
or nearly go with a very low grade of glope.

The proﬁle characteristics of thls soil type are as follows:

Figure 22. A profile of Sta. Rita series
found in Cabatuan. It has dense soil
layers, a profile characteristic good for
lowland rice culture,

Depth : Charaeteristios
em. :

0- 20  Surface soil, dark gray to almost black (¥R 3/1) clay;
plastic and sticky when wet, hard when dry but does mnot
crack nor shrink much. - Fairly rich in organic matter.

20~ 70 Subsoil, black to dark brown to reddish brown (5¥R 4/4)

clay; plastic and sticky when wet, hard when duy; moderately -

coarse granular in structure; mo coarse fragiment Thig

layer gmdes very gradus - 3
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. The permea’blhty of thls soil type is very slow and- 1t 1
very commonly used for lowland rice. Wagwag rice variety
yields about 55 cavang of palay per hectare, but when fertil-
ized the production is increased up to 80 cavans of palay.

Rice ig planted in August a.n'd harvested from December to!
January. Corn is planted after rice which is usuvally done

in May and harvested after three months. The yield of
corn is from 15 to 25 cavans of shelled corn per hectare.

In places where irrigation is available, those served by
the Magat River Irrigation Sysfem, the average rice yield!
is 70 cavans of palay per hectare when fertilization .is ob-'
served. Corn cultivation has also been enchanced. Formerly,:
farmers had to depend on rainfall which comes in May before
they could prepare their fields for planting. Tobacco is also’
planted on this soil type but to a limited extent. Mongo is

cultivated too and the yield is fairly high.

Irrigation has tremendously increased crop production on |
this soil type. Furthermore, the assured water supply has
climinated the uncertainties of field preparation for the

different crops. Crop production would further be increased

with judicious fertilizer and lime application as well as the

addition of organic matter.

SoILS 0F THE ROLLING UPLANDS

There are eleven soil types classified under the general’
classification of soils of the rolling uplands in Isabela. Some!
~of these soil types are suitable for cultivation and some are!
suitable only for pasture purposes or for woodland. Of the
pasture areas presently being operated most of them have
already been badly eroded mainly due to excessive grazing. |
Crop production on the cultivated areas is low. Low pro-|
duction is attributed to factors such as low fertility of th_e::
goil which in the first place is inherently low, continuous

farming without fertilization, and soil erosion.
The different soil series found in the rolling uplands are

Alaminos, Caunayan, Guimbalaon, Ilagan, Rugao, and San Juan

geries.
ALAMINOS SERIES

Soils of th\e Alammos senes are res1dua1 goils deri
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T'he hilly areas are covered with primary and secondary

ests while the rolling and level areas are mostly under

0 parang type of vegetation. Some of the level areas are
iltivated to rice, corn, and coconut.

Alaminos clay lowm (407).—This soil type is found around
i fown of Palanan and extends toward Palanan Bay. It

an approximate area of 6,911 hectares. The profile
racteristics of the Alaminos series as typlﬁed by the clay
type are as follows:

Characteristics

b Surface soil, light brown to pale reddish brown (2.5YR 4/4)
clay loam; loose and friable; slightly sticky when wet,
crumbles easily ‘upon drying; granular in structure; high

] organic matter content; no coarse skeleton.
- 80 Subsoil, reddish brown (5¥R 5/4) clay loam to clay; slightly
compact and sticky when wet, friable when moist, loose when

dry; columnar structure; roots can easily penetrate this layer. '

Substratum, reddish brown (bYR 5/4) to pale yellowish red
clay loam to clay; has similar characteristics as those of
the subsoil except the presence of red splotches in the sub-
stratum. Stones could be found at a depth of from 3’ to
4 meters from the surface.

Lowland rice is planted on small level areas and has a
of from 15 to 20 cavans of palay per hectare. The

variety commonly planted is Binuhangin although Elon-
i and Wagwag are sometimes cultivated. Corn yields from

o 15 cavang of shelled corn per hectare. The common
v planted iz White Flint. Coffee, cacao, and coconut'
prown on the cultivated rollmg areas,

| \ CAUAYAN SERIES

fAllayan soils are on older terraces and were developed

pre-existing old alluvium mostly originating from sand.
This is shown by the fact that these goil§

mt to and along the strips of recent

de the Cagayan Rwer. The preaen LI
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The typical profile characteristics of the Cauayan serie gate area occupied by this soil type is about 21,274.4
are as follows: § fetares. The relief, gemerally, is undulating,.

the brown to dark brown clay loam surface soil is about

Denth ;
o SHazeat-niuic tentimeters deep. It is slightly friable and is granular
0- 20 Surface soil, dark brown (7.5YR 4/2) to light brown (7.5Y R lructure. Some gravels are mixed with the surface soil.
6/2) when dry, dark reddish brown (5YR 5/2) when wet} 8 other layers within the profile have characteristics which
textures are sandy clay loam, loam, clay loam, and cvel # more or less similar to those of the corresponding layers
! clay. The clay type Is sticky and plastie, with great swelling B oo désetibod above
and shrinking capacity. ' 3 §
20- 60 Subsoil, gray to dark reddish gray (5YR 4/2) clay; soff fome of the crops grown are corn, tobacco, and banana.
plastic and sticky when wet, havd when dry; slightly coms & uncultivated portions are covered by grasg’ and are
p}act;l some iron concretions are found in the lower part of zed for pasture. 1
this layer,
60-150 Substratlfm, dark gray (10YR 4/1) to grayish brown clay; Cuayan loam (622) —This soil type is found surrounding
blastic when wet, hard when dry; slightly compact: and ‘ town of Santiago and as a tapering strip from Echague

cloddy. Some coneretions are also present in this layer. the south to Alicia and beyond in the north. The total
I occupied by this soil type is about 8,478.1 hectares.
8 also undulating in relief with the external drainage very
thsive while its internal drainage is but poor to fair.

blie loam surface soil is about 15 centimeters deep. It
Brown to dark brown, friable, and some gravels are mixed
The subsoil is clay, grayish brown to gray with some
mottlings. Its lower depth is 30 to 40 centimeters from

® Hurface. The substratum is also clay and is dark red-
2l brown. Manganege concretions are present in this layer.

Cauayan clay (398) —Cauayan clay is found as low-lying
areas in the northern part of the province between Tumauini
and San Fablo. The land is very slightly undulating with
the almost level places more extensive than the undulating
portions. This soil type is very poorly drained due to the
fine texture of the soil as well as its level topography and
the fact that it is found on a large depression in the Cagayan
Valley. :

The clay surface soil is dark brown and is very sticky :
and plastic when wet. Swelling and shrinking of the soil 0rn, tobacco, banana, and some vegetables are the princi-
occurs alternately in consonance with the weather. During ,I"O'IC{S grown. The yields of these crops are below stand-
the rainy season the goil is water-logged because of the Big portions of this soil type are urban areas.

lack of natural outlets for the accumulated runoff. The lower iayan sandy loam (396) .-—Cauayan sandy loam ig found
boundary of the subsoil is 60 centimeters from the surface. purate places in the province. The biggest area extends
The subsoil consists of gray to dark reddish gray clay. The i the most southern tip of Isabela towards the north
layer underlying the subsoil is also clay which is soft when ng practically the eastern sections of the towns of San

in, Jones, Echague, and Angadanan. The other places
t0 it is found are Cauayan, San Mateo, Cabatuan, Reina
feces, Roxas, Gamu, and Ilagan. The total area covered
. 87,865.2 hectares. The land is undulating to slightly
Iixternal drainage is excessive while internal drainage

moist, very sticky and plastic when wet, and dark gray
in color. +

Rice is the principal crop while corn, tobacco and peanuf
are the secondary crops. Rice yields about 15 cavans of
palay per hectare and corn about 15 cavans of shelled corn.

This soil type covers about 4,627.7 hectares. :

Caunayan clay loam (397).—Cauayan clay loam is found in
separate places in the province; namely, in Cordon, between
the highway from Jones to Echague 1
- Vizcaya b
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A very large area is covered with native grass which i voat part is still under thick forest, but places along roads
utilized for pasture. The cultivated areas are devoted t filready cleared and planted to such crops as corn, upland

and fruit trees. In the cultivated areas erosion s &

lowland rice, corn, and tobacco. Raminad Strain III yields
about 40 to 60 cavans of palay per hectare under favorablg lem which should be controlled or minimized 80 a8 not to
Aidize the still deep soil,

conditions. Otherwise a yield of 10 to 15 cavans of palay
per hectare is usually realized. Rice is planted between July
and August and harvested in December. Corn is planted i'
June and harvested in August. '

Cauayan sandy loam needs fertilization and the apphca
tion of lime. Soil exhaustion is very evident in many corin
fields. For fertilizers to be more effective, the organic mattes
content of the soil should be increased. This could be achieved
through green manuring. The organic matter in the soil Wil
also make it friable.

Land intended for pasture should be cultivated to bette
kinds of grasses or legumes. At present areas used fof
pasture are covered by inferior grasses such as cogon, amo
seco, and talahtb. For pasture grasses to thrive well the
application of lime and fertilizer is also important. '

GUIMBALAON SERIES : ]

Soils of the Guimbalaon series are of primary origi
developed from igneous rocks like andegites. Guimbalaon
series is rolling to hilly. External drainage is excessive; in-
ternal drainage is fair to good. The series is characterized
by brown soils with some outerops of basalt and ande51t
rocks, 4

e soil is fairly rich in organic matter ag moat of the
- under cultivation was recently opened. The” deep soil
[inble When moist and slightly stlcky When Wé’ﬂ S:mm

é;; is extensively planted on the hillside an
[avorable elevation the trees thrive wiell. !
frown considerably.

ILAGAN SERIES

lio rolling to hilly land around Tlagan was c]aSBiﬁEﬂ unﬂer
- I]agan series. The external drainage  is excesgive and
i the absence of thick vegetative cover necegsary for goil
fbction, erosion tends to be very severe, The compact
¢ of the substratum also prevents the rapid infiltration
Wwaler so that during heavy raing most of the water be-
runoff while only an insignificant volume is absorbed.
. parent rock of the Tlagan series is soft sandstone which
hoorly stratified.

/

L lurge part of the area covered by this series is covered
Ergses of various kinds. Raising of cattle has been ini-
v auccessful but because of heavy grazing, soil erosion
[ tonsequently low soil fertility resulted. The places which
atively flat and cultivated are also subject to erosion.

A typical profile of the series is characterized as follows-:

Depth Chaviicteristics
cm.

0— 25  Surface soil, brown to dark brown; loam, clay loam to cla; ¢
slightly sticky when wet, friahle when moist; fair in organi

matter. Some concretions, gravels and bouldels present o

the surface. {

25— 70  Subsoil, reddish brown clay; slightly sticky when wet, friabl
when moist; good medium granular structure; some coars

. fragments present.

70-150  Substratum, clay; brownish red weathered materials of igneot
rock origin present. Boulders in some places are plentiful

profile characteristics of the Ilagan series are as

Characteristics

; wn (7.56YR 5/6) when dry, yellowish
Guimbaleon clay loam (280).—Guimbalaon clay loam i j sandy clay loam, sandy loam

found in the southern part of the province gpecifically in th 3 but he

munieipalities of Jones and San

3,00
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Subsoil, yellowish red (5YR 5/6) when dry, yellowish brown
(10YR 5/4) when wet; clay to sandy clay; compact; massive
to. coarse granular in structure; some red mottlings are
present; no coarse fragments.

Lower subsoil, wvery pale brown (10YR 7/4) when dry,
yellowish brown (10YR 5/4) when wet, some cloudy specks
of gray (2.5YR 5/0) are evenly distributed in this layer;
clay loam to loam; compact and very hard when dry, soft
when wet. ;

Substratum, light yellowish brown (10YR 6/4) when dry,
yellowish red (5YR 5/8) when wet; soft sandstone (sandy
loam) intermixed with some thin layers of shale; wvery
compact and massive; no other coarse fragments present.

gan loam (903).—Ilagan loam is quite extensive. It ex-
from Ilagan towards the south covering parts of the
ipalities of San Mariano, Naguilian, Reina Mercedes,
iyan, and Angadanan, The total area covered by this
type is about 118,997 hectares. The land is rolling to
and is mostly covered with grass. It is extengively
for pasture purposes. However, hecause of excesgive
g the grass cover consequently is sparse. With practi-
. no protection at all, sheet and gully erosion become more
s : ‘0 after every heavy rainfall. Likewise the hillsides are
Acteristically marked by catsteps or benches caused by
lrampling of cattle.

hin this soil type are other textural classes brought about
ifferent degrees of erosion ag well as deposition of eroded
winls, The soil is of medium fertility and it easily responds
fiple soil management practices such as green manuring,
and fertilizing. In the cultivated areas soil erosion
| measures should first be instituted before lime or
zer is applied.

Hliipe operations are not difficult because the soil is friable
ly when with optimum moisture content.

crops grown are tobacco, corn, and some vegetables.
eld of corn, which depends much on the
1re, ranges from 10 to 15 cavans of sh
'Native tobacco yields on]y about 460

Figure 24, A profile of Ilagan series,
Ilagan, Isabela.

Figure 25. Landscape of Ilagan series covered mostly with g
rolling to hilly.

series
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eastern side of the Cagayan River and terminating at thi
southeastern part of Ilagan. The rolling relief is, however
broken by several low flat areas that are cultivated to cropg
The rolling lands are mostly covered by grasses and spora
growths of binayoyo and guava trees. The series is also fou
at the southwestern corner of the province near the town
Cordon. The external drainage is excessive whereas the in
ternal drainage is poor to fair. Some manganese concretio
are found in the surface layer but below the profile are layers
of riverwash stones while in other sections within the profile
stones are distributed in the soil mass. This formation
a terrace and represents old alluvium developed in place. The
work of erosion has carved the land into its present rolling
condition. ;

The land is not cultivated much and the crops that are
grown are corn, banana, kapok, mango, and some vegetables.
On the other hand, cattle raising is an important industry in
the area.

Rugao series has the following typical profile characteristics a

. Ui—A profile of Rugao series showing a deep soil characterized by the presence

Depth © Characteristics of numerous riverwashed stones imbedded in the profile.

cm,
0— 20 Surface soil, brown to rveddish brown (FYR 4/4) when wet,
dark brown when dry; sandy clay loam, sandy loam, clay
loam to clay; friable when moist, a little hard and brittle
when dry; low in organic matter; some manganese con-
cretions and fine gravels are found in this layer; mnon-
caleareous. 1
20- 50  Upper subsoil, yellow (10YR 7/6) when dry, dark brown
(7.5YR 4/4) when wet; clay loam to clay; hard when!
dry, slightly friable when moist; medium weak columnar
gtructure. Some fine gravels are found in this layer.
50- 70  Middle subsoil, yellow (10¥YR 7/6) when dry, dark brown
(1.5YR 4/4) when wet; clay to clay loam; coarse gravels
of up te 5 centimeters in diameter are found in this layer,
sometimes cobbles of up to 10 centimeters in diameter ave
intermixed. i
70-100  Lower subsoil, yellow (1L0YR 7/6) when dry, yellowish brown
(7.bXYR 5/6) when wet; clay to clay loam; coarse granular;
some weathered rocks are mixed with gravels and cobbles.
100-150  Substratum, very pale brown (10YR 7/4) when dry, yellowish'
bhrown (10YR 5/4) when wet; lklay to sandy clay loam;
several weathered rocks mixed with viverwash Stones are
found in this layer. Some stonés beneath f I wWere
water depogitad S y g
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Rugao sandy clay loam (824).—Rugao sandy clay loam is
found east of the Cagayan River starting from the vicinity of
Ilagan and extends northward to the Isabela-Cagayan provin-
cial boundary. This soil type is subject to erosion and as.
a result the depth of the surface soil is only 15 centimeters.
The texture ranges from sandy loam to sandy clay loam and
Manganese concretions
The color of the surface soil
is reddish brown in some places while in others it is dark.
Light colored top soil of this soil type indicates that
In many places, especially along
The total

the soil is fine granular in structure.
are found in the surfacelayer.

brown.
erosion has been going on.
trails and dirt roads, gully erosion is quite severe.
area covered by this soil type is about 27,044 hectares.

Rugao sandy clay loam has undulating to rolling relief..

External drainage is excessive which contributes greatly to
soil erosion.

rather slow and, therefore, the volume of runoff is great.

There are no stones or other big rocks on the surface which

might interfere with tillage. ~ Almost the whole area of this .
soil type is open land which is covered by grasses of different
kinds and brushes as well as some bamboo, binayoyo, and
The grasses consist chiefly of amor seco, talahib,

guava treeg,
and cogon,

Very little farming is being done on this soil type. The

permanent crops found in the area are bananas, mango and ]

kapok trees, while the seasonal crop is corn. Corn yield is
very low, averaging only about 10 cavans of sheeled corn per
hectare. Some areas which may be suitable for farming
ghould only be tilled with soil erosion control measures.
Terracing and strip cropping are recommended. A system of

crop rotation with green manuring instituted once in four

or five years ig also necessary.

Rugao cloy loam (401),—This soil type is found north and

south of San Mariano and also southwest of Cordon adjacent

to the Nueva Viscaya-Isabela provincial boundary. There are
valleys in between the hills which are fairly level and are

e

Furthermore, the permeability of the soil or
the rate at which water goes through a given soil mass is

55

itlyable. A large portion of this soil type cannot be safe-
\iltivated due to soil erosion hazard. Part of the area are
grasslands and other parts are cove‘red. by secondary
primary forest. The best uses to this soil type are for
iilure for the presently grass-covered areas and for wqod-
ﬂ or forest for the steep or forest-covered places.

THE SOILS OF ISABELA

Where crop cultivition may be possibl‘e,- erogion control
“usures should be observed such as terracing, contour and
ip cropping, as well as green manuring.

his soil type covers a total area of about 17,247.7 hectares.

Rugeo clay (400) —Rugao clay is found also east of the
\wayan River extending from San Pablo nort}_lwards to the
bela-Cagayan provincial boundary. The relief is rolling
ih some ranges of hills which run in the north-south direc-
-;; The area is crossed by several intermittent streams.
o intermittent nature of these streams shows the effect of
estation of the watershed. The land is also broken l?y
oral gullies which further attest to the ext%'eme abuse.m
e use of the land. The land is very suscfeptlble to erosion
it only through runoff during heavy rains but also be-
e of its lack of proper vegetative cover. |
Mhe area is at present covered by grasses of several species.
horadic growth of acacia, binayoyo, and other non-commercial
- oceur on several places in the area. Thg poor groxvtp
" vegetation shows the low fertility of the 5_011. The don_n-
e of some kind of grass like amor seco is a furtifler in-
on of its degenerated fertility. Ta,lah:ib 18 pl:edommantly
ndant along creeks and ravines as this species of grass
S ires moist goil.
Whe soil although classified as clay type is found In some
lees of the area with a clay loam texture. In genera],
ver, the soil is only slightly friable when ;1:1_0151_; b‘it
smes hard when dry, Concretions and some ma frgy.es
‘pregent on the surface. There are no big stones, Th
 of the surface soil ranges from 10 to fi}h;q._:l
soil structure i The subs
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brittle when dry but becomes soft when wet. The surfae Yan Juan loam (874).—A part of this soil type i found
soil and subsoil both have high water holding capacity wh ¢ northwestern part of Isabela. It occurs as a lowslying
i&:, about 55 per cent in each case. Fine gravels and smo of hills bounding the Mallig Plain with excessive ex
riverwashed stones of about 0.5 to 1.0 centimeter in diametel | drainage. The land is partly covered by grasies and
-are present below the subsoil. These stones attest to th v by non-commercial forest. Those under grass are very
method of formation of this old plain which is one of th rely eroded and in many places, the rounded gravels and

4 are exposed which make cultivation impracticable or

The open grasslands classified under this soil type are best Wuright impossible. In the wooded area the moil 18 still
suited for pasture. For maximum benefits improved kinds ik and is almost black due to organic matter. Conseguently
of pasture grasses such as Alabang X, Guinea grass, ang 8 joil in these parts is friable and loose. In this area, the
Napier should be planted in place of the native grass. The ilippine Oil Development Company drilled for oil but later
planting of grasses should also be supplemented by the planting 8 lioles were sealed due to no indications of oili The aréa
~of some legumes like tropical kudzu. In addition, grazing Luitable only for pasture but cultivation may be done where

should be econtrolled. o 8 woil is still deep provided a system of erosion nqa:@nl

SAN JUAN SERIES

San Juan series is quite similar to the Rugao series with o

Il be established. However, a better use of the k@d is

i
L
¢

the exception that the former is very shallow and badly eroded Anlother location of this soil type is along the castern
and itg substratum is full of riverwashed stones. San Juan #der of the Mountain Province. The relief is also wolling
soils represent the upper terraces in the valley; they i | hilly and the external drainage is also excessive. Soil
found adjoining the mountain ranges in the western part of beion is severe. The vegetation consists mostly of grass
the province. Like the Rugao series the San Juan series is patches of second growth trees. The soil i# ghallow
also rolling to hilly. This relief is attributed to soil erosion, gravels and stones exposed. For this reason it I8 not
The external drainage is excessive while the internal drainage mmended for cultivation to annual crops.  Instead it is
is poor. The parent material of this series is derived fro 1 r utilized for pasture, orchard or woodland. When uded
old alluvium. The stones beneath the substratum, consisting orchard the trees should be planted along the contour
mostly of sandstone and a variety of other kinds, also contribute a good cover crop of legumes should be planted. When
a little to the formation of the soil. The native vegetation il for pasture, good kinds of grasses should be introduced
consists mostly of native grasses. Some parts are under non Alabang X and interplanted with tropical kudzu. An
commercial timber. The areas cultivated have already very proved system of pasture land cultivation as well as good
shallow' soils. iliure management will bring more returns from the land.

San Juan series has profile characteristics as follows: | o aggregate area covered by this soil type is about
957 6 hectares.
Vam, S e : " MISCELLANEOUS LAND TYPES
0- 16  Surface soil, light gray (5Y 7/1) to gray (5Y/1); sandy clay Ulagsified under this general heading are areas exhibiting
loam, loam, to clay; slightly friable and loose when moisty \ developed profiles, or because of relief, physical and

fine granular structure.
16— 40  Subsoil, brownish: gray (5Y 5/2) to dark grayigh brown!
(2.8Y 5/2); clay; slightly compaect, plastic and alicky,
40-150  Substratum, sandy clay mixed with plenty of riverwaslh d atn 4
ranging in size from 2 1.0 10 eont
Weather s

eal characteristics of the soil materials, and other
tie characterigties are not suitable for agricultural pur-

migcellaneous land types delineated
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Hydrosol (1) —Hydrosol areas are alluvial deposits mad
along sea coasts especially around mouths of rivers. Thes
-areas are either totally under sea water throughout the yea
or partially under water. Under saline conditions, only
certain type of vegetation grows on the area. Generally, |
is covered by mangrove trees such as bakauan, api-api, langd
rat, etc. The trees especially bakouen, make good firewood
It is a general practice for a municipality to lease mangrov
swamps either for fishponds sites or for the propagation
the native trees for firewood supply. In some Asian coun
tries, the trees are totally cut down, the area replanted f
the same species with better distancing and through selectiveé
cutting or rotation of sections the area assures a steady and
dependable source of firewood.

For fishponds, a swamp, with a clay or clay loam botto
whose water is deep enough and is protected from strong se:
waves or current is desired. Furthermore, the water should
be brackish and, therefore, places around mouths of rive
are quite suitable sites. When mnecessary the soil should be
fertilized in order that a good growth of algae, the food of
milkfish, is produced. ]

The aggregate area covered by hydrosol is about 781.3
hectares. 1

Mountain soils, undifferentiated (45).—This miscellaneous
land type comprises a large area which is occupied by the
Sierra Madre Range in eastern Isabela. This mountain range
consists of steep slopes and in general the mountaing have
high elevations. Some places are about 1,784 meters high.
At present the area is covered by thick dipterocarp forest.
There are also places of considerable extent which are covered
by narra and ipil trees wherein several logging concessions
have been granted.

These mountaing are mainly of volcanic origin and comsists
of basaltic and dioritic rocks with gabbros and peridotites
ag well as other coarge grained basic rocks. In the south-
eastern section of the province are hills of limestone forma-

take place.

THE SOILS OF ISABELA
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Hie total area covered by this miscellaneous land type is
il 500,271.4 hectares,
siuch sand (118).—Beach sand is strictly not considered
a8 the sand is constantly being stirred and distributed by
#o0 tides or current and, therefore, no profile development
This miscellaneous land type consists of very
sand which has a very low water holding capacity.
certain types of plants would grow on it and these
ally are vines of the mornmg glory family, pandan, aroma,
Agoho,
01 commercial crops, only coconut seems to be adapted fto
| type of land. Vegetables can be planted provided fre-
il irrigation is made and plenty of organic matter are
5l into the vegetable plots.
hilg miscellaneous land type is found only along the eastern
it of Isabela bordering the Pacific Ocean.
sred is about 1,141.9 hectares.

The total area

S.—Area and proportionate extent of each soil type or miscellaneons
lond type and major bodies of water in Isabela.

Soil type or
miscellaneous land type

Area
(hectares)

Per cent

Alaminos elay loam-. ... ___________.__
Bagoeclayloam . AT Sl
Bago sandy elay loam _.___.__

Bago sandy loam__ _
Bantog clay loam
Bigaa clay._______
Cauayan elay_
Cauayan clay loam._
Cauayan loam _.__.
Cauayan sandy loam
Guimbalaon elay loam_ ... 5 =5
Tlaganiloamic s e e Be e e £
Quingua sandy loam___._______._____ T
Quingua silty clay loam_ ... _______ 2
IRATE oG] iyt T B
IRUELD alaydloamE il Sl 8 (00
Rugao sandy clay loam .. _______
BENTU RN oam Sl S BT S il

mANEN T ol Toapises M SN Bl STtk

San Manuel sandy loam_._______.___
Santa Ritaclayloam -....ouovi.
Mountain soils, undifferentiated. i
B R ON G | W e = A
[REfaR MR Al sl
Mujor hadies of wataer

tion. Soilg derived from the volcanic rocks are red and deep

6,911.00

1,141.90
12 RUO.SO

1,066,456.00 | 100,

which are classed under the so-called latosols. Soilg derived
from limestones as found in southeastern Isabela are blaclk
and shallow. :

r
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ND-USE, SOIL MANAGEMENT AND WATER CONTROL
ON THE LAND

ela Province has principally an agricultural economy.

Wl for farming, grazing, and forests are relatively sufficient

{he people of the province. However, an antiquated system
\ge operation and kaingin cultivation are still practiced by
iy inhabitants.

[0wland farms add up to almost one-half of the total farm
4 of the province. However, irrigated farms constitute only
mall portion of the total lowland farm area. Generally the

ated farms produce more per unit area than the non- -irri-

| farms. Furthermore, planting of two crops a year ig

ible and better control of weeds and land preparation is
tlitated on farms under irrigation. Recently, the construc-
| of the Magat River Irrigation System brought more areas
ley irrigation. Meanwhile, the non-irrigated areas are en-
_ ily dependent upon rain for their water supply.
| he introduction of better methods or techniques of planting
| like the Masagana system by some agencies under the
| rtment of Agriculture and Natural Resources has brought
1 e to farmers the advantages of modern methods of agricul-
f Yo, Fertilization, the use of insecticides, and the planting of
¢l yielding varieties have also gained acceptance by majority
! F {he farmers. Some farmers, though, seem unappreciative

E I (he scientific methods of agriculture and still cling to their
I | methods of farming. Farm machinery are now being
: | by big landowners and tenants who have limited resources

ain the carabao and plow as their mainstays for farm m

ge.

The level and slightly undulating areas of the San Manuel and
ilngua soils along the Cagayan River and its tributaries are
ually devoted to clean-culture crops such as tobacco and corn.
Hasmuch as these soils are mostly level erosion through runoff
. not severe but because of their geographic location with

rds to a big body of water like the Cagayan River these

14 are subject to inundations as well as stream-bank erosion.
the other hand, the Ilagan sandy loam on the rolling areas
ighly erodible, These areas are utilized as pasture lands but

; f ai ion control measures soil erosion is

) are overgrazed

, vegetables.
, coflee, cacao; grass;

corn, peanut, mongo, to-

DS
, legumes, lowland rice.

ps
, corn, tobaceo, banana, veg-

Present use/vegetation
, diversified cro

trees; primary forest.

etables.
Lowland rice, corn, tobacco; grass.

forest.
Corn, upland rice, banana, coffee, fruit

baceo.
Banana, mango, kapok, corn; grass.

Corn, tobacco, banana, vegetables.

Lowland rice,
Tobacco, corn, vegetables; grass,

Lowland rice, ecorn.
Corn and diversified cro
Corn, tobacco, peanut,
Lowland rice, corn.
Grass and trees.

Grass; forest.

Rice, corn, coeonut
Mangrove; fishponds.

Lowland rice.
orn, tobaceo,

Lowland rice,
Rice, corn

Lowland rice,
Lowland rice.
Lowland rice.
Grass; forest.

©
~ Coconut.

Internal
Good to ex-

cellent
Very poor
Poor to fair
Fair to good
Very poor
Excelleat

Poor
Poor
Poor
Poor

Drainage

cessive

Fair to good| Poor

Exterral
Good to ex-

cellent
Very poor
Excessive
Excessive
Very poor

Poor
Poor

- Fair to good| Fair to gooc

. Excellent,

ing w/some level

portic .=,

General Relief
Hilly

dulating
level portiorns
level areas.

Rolling tu hilly with | Good to ex- |

Level to nearly level
Nearly level

Nearly level to un-
Undulating to rolling
Rolling. with so’me‘
Urdulzting to roll-
Rolling to hilly

| Level

Level

-| Nearly level

respective vegetable covers.,

Parent Material
or Parent Rock

sits

alluvial deposits
Basalt and andesite
Alluyial deposits

Recent.
Sandstone

| Older alluvial depo-

TARLE 4—Key to the soils and miscellaneous land types of Isabela and their

Soil type or
Miscellaneous land type

B ]

Rita clay loam

Quirgua silty clay loam
San Manuel sandy loam
Bago sandy clay loam
Cauayan clay loam
Cauayan sandy loam
Rugao sandy clay loam
Alaminos clay loam

Quingua sandy loam
Cauayan loam

Bantog clay loam
Bigaa clay

San Manuel loam
Bago clay loam
Bago sandy loam
Cauayan clay
Rugao clay
Rugao clay loam
San Juar loam
Hydrosol

Santa

| Guimbaiaon clay loam

‘ Hagan loam

il type, |
| Beach sand

iand |
number|
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6 same time present in figures the previous performance of
epe soils as to crop yields. They also indicate the suitability
-unsuitability of the land for a particular crop or et of crops.
The productivity ratings of the soil types of Isabela Province
“ro obtained by the deductive method. Data of crop yiel_ds
i 1 long period are considered excellent sources to furnigh in-
Srmation on crops and the suitability of a certain soil type for
vortain crop. However, such data are seldom compiled by
irmers and even government agencies on agriculture have
idequate statistics. The average yields of the different crops
| various soils of the province were gathered through inquiries
wectly from farmers, as well as studies from census, bulleting,
il reports of various provincial agricultural officials. These
Slres are based on local farm practices without the application

tivation is very common and soil erosion is enhanced; in th
rolling to hilly and mountainous areas kaingin clearings
numerous. The kaingin system of cultivation should be stoppe
once and for all as vast areas of forest lands are being denuded
The province of Isabela is relatively well drained. The Ca
gayan River, flowing from north to south through the entire
length of the province, serves as the main drainage artery
The tributaries of this river such as the Ipil, Magat, Siffu,
Mallig, Pinacauan de Ilagan, Pinacauan de Tumauini, and DiboI‘
uan Rivers provide the network for draining the plains and
rolling areas west of the Cagayan River and the plains and
foot-hills of the Sierra Madre Mountains east of the same river
While the Cagayan River and its tributaries drain as well as
water the land of these same bodies of waters also bring hivod B ticreinl fortilizors ori e merndnenls
P e e 0 ciove the pro iy T
: : i ol ' the major crops grown in : -
sweep away homes, bridges and livestock, .dex_)osﬂ', grafzel, san 3 % ihat Jthe snﬂI; o% Isabela Province vary in their produc-
and debris over the land, and some productive alluvial lands 0 for each of the major crops herein considered. These

e Hiolen stre'am Baus eroon pa:ssing, I el b3 iriations in productivity ratings are significant because they
L Songketi el In ey senhy he llusial meterials. deg oW which of the soil types need improvement.

posited by flood waters on farms along the river banks enriched

the soil, - — TABLE 5.— Productivity ratings of the soils of Isabela.

Water control problems which exist in Isabela are Just like —
these besetting other places in the Philippines today. Water- | . Crop productivity index !
shed management, deforestation and reforestation, irrigation ‘ T 1L0‘Y1al_d S
systems, etc. could be more effectively governed not only by one’ 100520 100=17 101475 10027
or two government agencies, but rather by the cooperative and CRRIIaS e v R R e A

coordinated efforts of several departments. Cooperative enter-
prises by communities in the construction of irrigation systems
have proven successful in some few places but these cases are L iy B e
more of the exception rather than the rule. For bigger scopes i
or jobs such as watershed management and forest conservationf """""""""""

? Nt L A e SRl ST e e Ry L SRR U NG T e ] A SO e B LR e LS i) ) S 5 e
the national governmellt has Started tO take Steps tO minimize‘ %Eﬁt%}?i%ﬁ&ﬂlérﬁmtt:i_ e o A e e i T
floods by instituting controls and better management practices ' : o i e sl et
over watersheds and forests. From the grassroots level it is el B I NN - Sy
noteworthy that every enlightened citizen has started to realize. e P
that kaingin cultivation, indiscriminate logging, overgrazing, | loam. ... B

and improper use of the land are some of the root causes of gell of i & zee | P EEE Rt
floods, soil erosion as well as droughts.
PRODUCTIVITY RATINGS OF THE SOILS .

afuetion of ench crop in per cent as tl_le standard
gt 1o yleld ol lth a ggc



SOIL SURVEY ISABELA PROVINCE :
B & MECHANICAL ANALYSIS

TEXTURAL CLASSES OF THE SOILS OF ISABELA _'

FIELD DETERMINATION OF THE SOIL TEXTURAL CLASS

The determination of the soil textural class is made in th
field mainly by feeling the soil with the fingers.
requires skill and experience, accuracy can be had if the fiel
scientist frequently checks his field textural classification agam
laboratory results. ]

Hereunder are definitions and descriptions of the bas1c ar
textural classes in terms of field determination. -

Sand.—Sand is loose and single-grained.
grains can readily be seen or felt. L
when dry, individual particles will fall apart when the pressurt
Squeezed when moist, the particles will form ik
cast, but will crumble when touched. )

Sandy loam.—Sandy loam contains much sand with eno
gilt and clay to make it somewhat coherent.
sand grains can be readily seen and felt.
the soil particles will form a cast which readily falls apa
but if squeezed when moist, a cast can be formed which w1
bear careful handling without breaking. —

Loam.—Loam congists of a relatively even mixture of d1
ferent grades of sand, silt, and clay.
somewhat 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 can be handled quite freely without breaking.

Silt logm—Silt loam contains a moderate amount of the
fine grades of sand and only a small amount of clay, over hal
of the particles being of the soil separate called “silt.”
dry it may appear cloddy but lumps can be readily broken-
and when pulverized it feels soft and floury. When wet the
#oil readily runs together and puddles.
80il particles will form into a cast which can be freely hano‘f]e=
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
b1t soil is pinched between the thumb and fingers, it will for \
i} n “1'1111)011” which breaks readily, barely sustaining its own

The moist soil is plastic and can be farma i
~ that W111 bear much handh nonde:
not crumble readily

(‘Irm; —Clay is a fine-textured soil that usually forms very
i1l lumps or clods when dry, and is quite plastic and usually
When the moist soil is pinched between the
iimb and fingers, it will form into a long, flexible “ribbon.”
e fine clays very high in colloids are friable and lack
liuticity under all conditions of moisture.

I'he above definitions are descriptive only.
licle in these or similar terms that would apply adequately to
The dependable definitions, the standards, are those

tyeloped from mechanical analysis.

icly when wet.

None could be

The individu

Plucaed e MECHANICAL ANALYSIS

Accuracy in the determination of textural classes of soils
- llneated during the soil survey is attained through mechanical
Generally, field classifications coincide with the re-
However, there are instances

is released.

ts of the mechanical analyses.
hon field classification and laboratory classification vary.
hiime soils exhibit clayey textures in the field. They are sticky
4l plastic when wet, hard or brittle when dry, but actually
Whien analyzed their clay contents are low. Under these cir-
limstances, the field classifications are maintained except when
- so low that their final textural clagsi-
loibions are those established by the laboratory.
The goil separates are sand, silt, and clay. Sand includes
harticles from 2.0 to 0.05 millimeter in diameter;
and clay, particles smaller than 0.002
Particles larger than 2.0 millimeters
and cobles are considered coarse
Class names such as sand, silt, silt loam, clay loam,
are determined by the proportionate

The individual
Squeezed when dry;

It is mellow with a vir clay contents are

L05 to 0.002 millimeter;
'i]limeter in diameter.!
Qh as gravels,

v, sandy loam, ete.,
mount of the different separates present in the soil.
Uith an analysig of 30 per cent or more of clay fraction is
Lately, however, this percentage was
nged to 40, thus all soils containing 40 per cent or more of
flay are classified as clay soils.

The modified Bouyoucos method was employed in the mech-
ilenl analysis wherein the conventional jar, hydrometer, and
: Analysis was made without remov-

Either dry or moist, the

inpidered clay soil.

‘mometer were used.
the organic matter from the soil.

o gpm'tmant of Agriculture used
and -'83.' tha.n 0005‘ ‘

2
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TABLE 6.—Average mechanical analysis of the surface soils of the dif =
ferent soil types of Isabela. 1

Per cent
Per cent | Per cent F. clay Per cent Textural
Field determination Sand% DS‘“ below: total rade .
2.0-0. 0.05-.002 | g.002 collofds | (Meck, analy=il
mim. mm., mimn.

Bago clay loam - oo —____. 37.8 30.8 31.4 48.8 | clay loam
Bagoclay -------- 58.2 9.8 82.0 37.4 | sandy clay loam
Bago sapdy loam - 5 69.6 11.8 18.6 24.6 | sandy loam 3
Bantog elay ——...- ! 29.4 33.6 37.0 51.8 | clay loam 3
Bigaa clay .- = 19.2 26.0 54.8 69.8 | clay
Cauayan clay -.----- 19.0 34.0 AT.0 63.0 | clay
Cauayan clay loam ... 29.6 42,0 Pt e clay loam
Cauayan clay loam____ 39.6 37.8 22.6 39.0 | loam
Cauayan sandy clay loam 55.6 28.0 16.4 23.4 | sandy loam
Guimbalaon clay loam ... 27.2 42.0 30.8 47.8 | clay loam
Ilagan sandy loam__ ... 45.4 38.0 16.6 27.6 | loam
Quingua silt loam ... 23.6 52.0 32.4 50.4 | silty clay loam
RigE0 clavaise SO e oo 35.8 17.0 50.2 56.2 | clay
Rugao clay loam _.._______ 45.0 20.6 34.4 44 .6 | clay loam 3
Rugao sandy loam _.___--- 50.4 23.0 26.6 84.6 | sandy clay loam:
San Juan loam - o -ooooo- 49.6 30.0 20 ST P S EEE loam 3
San Manuel loam ______-.- 41.0 34.0 25.0 87.0 | loam
San Manuel sandy loam —--.._.-_ 59.0 29.0 13.0 21.0 | sandy loam
SantaiRitalelny oot nia et s 38.2 26.8 35.0 39.4 | clay loam

1 The modified Bouvoucos method of analysis was followed,

LAND CAPARBILITY CLASSIFICATION AND CONSERV=
ATION GUIDE FOR THE SOILS OF ISABELA '

Land capability classification is a scheme of grouping soil
types together for their proper utilization. Utilization, from
the standpoint of agricultural as well as economic capabilities,
implies any of or a combination of four general purposes,
namely: (1) cropland, (2) pasture land, (3) forest land, and
(4) land for wildlife or recreation. For cropping purposes
the crop or set of crops are usually specified and the correspond-
ing necessary soil management practices together with the sup-
porting soil conservation measures are given. .'

The three major factors to consider in land capability clas-
sification are (1) the soil type, (2) the slope of the land, and
(3) the degree of erosion. In the consideration of a given
soil type, its physical and chemical properties, both of which
consist of inherent and acquired characteristics, are fully eval-
nated in the field and in the laboratory. Land capability classes
are further subdivided into subclasses by taking into account
different soil problems. In the Philippines, the three major 3
problems on soils are (a) erosion and runoff, (bH) wetness
and drainage, and (¢) root zone and tillage limitations, such
as shallowness, stoniness, droughtiness, and salin s aub-
classes are indicated by “e” for erosion an. for

and o

LAND CAPABILITY CLASSIFICATION 67

The different land capability classes are as follows

Class A—Very good land ; can be cultivated safely ; requires
only simple but good farm management practices.

Class B—Good land: can be cultivated safely; requires
easily applied conservation practices, ;

Class C—Moderately good land; must be cultivated with
caution; requires careful management and in-
tensive congervation practices.

Class D—Fairly good land; must be cultivated with extra
caution; requires careful management and com-
plex conservation practices.- Best suited to
pasture or forest.

Class L—Level to nearly level land; too stony or VELy web
for cultivation. Suited to pasture or forest with
good soil management.

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

(lass N—Very steep, excessively eroded, shallow, rough, or
dry for cultivation. Suited to pasture with very
careful management and definite restrictions.
Best suited to forest with very careful manage-
ment.

Class X—Tevel land, wet most of the time, cannot be
economically drained. Suited for farm ponds or
for recreation.

(lags Y—Very hilly and mountainous, barren and rugged.
Should be reserved for recreation and wildlife.

LAND CAPABILITY CLASS A

Vory good land. Can be cultivated safely. Requires only simple but
Bood farm management practices.

San Manuel loam
8an Manuel sandy loam

Quingua sandy loam
Quingua silty clay loam

Clags A is level to nearly level land. The soil is deep, fertile
i well supplied with plant nutrient elements, well drained, and
y to cultivate.

Tirosion is not mu

el of a problem. The land is rarely

wk: v

i

and all crops
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68 SOIL SURVEY OF ISABELA PROVINCE Baroiolooilion Bantos iyl
£ ; : : ‘ Bago sandy clay loam Bigaa clay
class have good permeability, if lowland rice is to be growl Bazo aandy loam Sta. Rits clay losm

puddling the soil is usually necessary to minimize seepage.

Good farm management practices are required specially tk
Judicious application of agricultural lime and fertilizers am
the observance of crop rotation which should include a legum
or soil-improving crop in the sequence for sustained productiol
In consonance with lime and fertilizer application, greater ben
fits could be derived thereof if green manuring or the plowing
under of young green plants, preferably leguminous crops, and
the application of farm manure or compost are observed
regularly. 1

Bubclass Bw land is nearly level and occurs in depressions
bir large streams or on low bottom lands. Included under
il subclass are wet lands that can be easily drained and those
fith a high water table. The soil is deep; the subsoil i heavy.

Poor external and internal drainage require some means to
fin the excess water. Furthermore, the area ig subjected to
teasional overflow, :

Lowland rice is especially suited to this land. When properly
Ifined, corn, sugar cane, legumes, and other row erops common
I the area may be grown.

Protection from occasional overflow of nearby streams may
# needed. Diversion ditches should be constructed for runoff
ming from adjoining uplands. When drained and cultivated,
me and the right kind and quantity of fertilizer should be
plied. The planting of soil-improving crops and the use of
arm manure and compost must be observed.

LAND CAPABILITY CLASS B, SUBCLASS Be

&

Nearly level to gently sloping, slightly to moderately eroded. Hio-
sion is the main problem. Ohserve erosion control measures and easily
applied conservation practices.

Alaminos Clay Loam

Subclass Be is nearly level to gently sloping land and 15

slightly to moderately eroded. It is deep with rather heavy

LAND CAPABILITY CLASS C, SuBcLAsS Ce
subsoil.

Moderately sloping, moderately to severely eroded. Frosion and for-
ilily arve the main problems. Observe erosion control measures, careful
pinagement and intensive conservation practices.

The slope, which in any place is not more than 8 per cent,)
makes the soil susceptible to moderate erosion. ,
Crops adapted to the area grown on soils of this subeclass

. E 8 imhal lay I
respond to good management. However, erosion control meas- g:ﬁgyi?:ﬁ{aioam g::fn li(;]:nc i
ures such as c.ontour plowing, terracing, and strip cropping Cauayan clay loam Rugao clay
should be practiced. Excess water .on the area and runoff from Cauayan loam X Rugao clay loam
the adjoining uplands must be channeled into grassed waterways: ‘auayan sandy loam Rugao sandy clay loam

or diversion ditches.

In addition to erosion control measures the proper kind and
quantity of fertilizer and lime should he applied. Crop rotation
should be observed wherein a legume is included in the sequence
at least once in every three or four years for soil building pur-
poses. For all legumes, the soil should be well supplied with
lime and a phosphate-carrying tertilizer; if the soil does not
contain the right kind of bacteria it should be inoculated ac-
cordingly. The use of farm manure or compost is recommended, §

Subelass Ce land is moderately sloping and is moderately to

dbverely eroded. Its effective depth may extend to 90 centimeters
it more.

Btosion. In turn erosion depletes fertility.

Primarily, for this subclass, a good cropping system should
be planned. The crops grown and tillage methods affect soil
ditions, and consequently runoff and soil erosion. Different
binations of erosion-prevention and water-control practices
uld be ehosen with the erops to be grown. In general, crops

L well ag fruit trees could be cultivated.

LAND CAPABILITY CLASS B, SUBCLASS Bw

- Neatly level, occurs in depressions. Oceasional overflow g
Requires protection from overflow, Ohser ’
DIBCHioes, o it

- eadilly igw_.[‘.\—

The slope which ranges from 8 to 15 per cent accelerates

B\
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Close-growing crops with a legume in the rotation should
supported by practices that control runoff and minimize ero
the most important of which are contour tillage, strip croppin
cover cropping, grassed waterways, and terracing. In additi@
lime and fertilizer according to needs, should be applied; cal
post and farm manure should be incorporated into the soi
and green manuring must be observed regularly. b

When used for orchards contour planting should be observed
il & good stand of leguminous cover crop should be maintained.
bop-rooted legumes improve subsoil structure. They keep the
ioil porous for water, roots, and air to get through readily.
Where erosion on a moderately deep soil is not severe, gullies
hould be smoothened and then seeded to grass or legumes.
he soil should be limed and fertilized to give the grass or
LAND CAPABILITY CLASS D, SUBCLASS De frume a good start; the legume seeds will need inoculation.

' : , It is best suited to pasture or forest.

Strong sloping, severely to very severely eroded. Erosion and fertilit
are the main problems and the number of years for cultivation li
Observe erosion control measures; very careful soil management spe
good crop rotation, and complex conservation practices if land is to |
cultivated. Suited for pasture or forest. 4

LAND CAPABILITY CLASS D, SuBcLASS Ds

‘Nearly level to gently sloping, slightly eroded.. Very low fertility,
sty rapid permeability and low moisture holding capacity, st;rong‘ly‘ :_tl—
iline or high salt content, formation of dunes is/are the problem/s,
opt special soil management practices and observe complex conservation

Cauayan clay : Rugao clay N % Lty

Cauayan clay loam Rugao clay loam el el

Cauayan loam Rugao sandy clay loam Beach sand

ERvey sandy oam Rapfnan foam Gubclass Ds is nearly level to gently sloping land and is slight=

Vi 0 oroded. The surface soil is shallow with sandy to loamy

bxture; the subsoil is highly permeable.

" Relatively, subclass Ds land may be less sloping than subclasgs
Uy land, but for root zonme and tillage limitations, the former
lis more acute problems than the latter. Thus, Ds land i8
umparatively of lower fertility, or has a more rapid perme-
ibility and lower moisture holding capacity, or has a higher
silt content than Cs land. Moreover, the formation of dunes
vough wind action is more likely to happen on land under
siibclass Ds.

If planted to clean culture crops soils under this subclass re-
Jllire intensive congervation measures. This subclass may be
Hevoted to vegetables or to truck farming and to root crops
ovided water supply is adequate and additional measures
Wre taken to increase the water holding capacity of the soil.
Inereasing the organic matter content of the soil by the ap-
Wlication of compost and farm manure and the cbservance of
pen manuring are necessary. Other vegetative soil conserva-
tion measures to be instituted in conjunetion with clean culture
pultivation are contour and buffer strip cropping, cover cropping

Subclass De is strongly sloping and is severely to very
severely eroded land. The topsoil is generally thin; the subsoi
is heavy and slowly permeable, subsoil induce moderate to exces
sive runoff. Consequently, the danger of soil erosion is increased
The topsoil being thin, accelerated erosion on this land will he
very critical both on the standpoint of effective soil depth and
fertility. The lack of soil depth for good root penetration and
water intake storage are added problems to cope with.

To farm this land safely very careful and good seil manages
ment practices should be observed. Subclass De land has de-
finite restrictions and the choice of use is reduced. Planting
of row crops is not advisable. When close growing Ccrops are
planted a well planned rotation should be followed, planting
should be along the contour, and before full growth is attained
by the plants mulching is necessary. On the higher slopes a
system of properly laid out terraces should be constructed with
suitable outlets installed in the absence of natural outlets,
Terrace outlets must have vegetable cover, preferably grass, at¥
all times. If grass is not well established, reseeding and ferti- d mulehing, Where sand dunes are likely to form vegetative
lizing should be done. All hazards induced by tillage and run- d mechanical means to stabilize the shifting sand must be
off should be properly appraised and supporti ng congervation R R dontad L SREEeE e
practices instituted accordingly. T i e (b

a k- aleatl o) i ik ks 2 5

Tid
-

o Y
E i
= g

Fege M s T Winlis =58 5 g




79 SOIL SURVEY OF ISABELA PROVINCE LAND CAPABILITY CLASSIFICATION 73

(‘lass N is very steep and is excessively eroded land, The
il is very shallow and dry; the land is rugged and broken by
many large gullies.

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

Liand under this capability class could be utilized for pasture
irovided very careful management is observed and definite
festrictions imposed. Where grasses grow, grazing must be
fontrolled or restricted to a few heads of animals per hectare
d grazing areas rotated regularly. The pasture will need

It is not likely that soil under this subclass will need an
lime but should it be deemed necessary lime may be added only
after the soil is analyzed. Commercial fertilizers needed woul
be more of nitrogenous fertilizer for leafy vegetables and .;‘
monium phosphate or complete fertilizers, as soil analysis majy
show, for the fruiting vegetables. 3

LAND CAPABILITY CLASS M

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

Alaminos clay loam Hagan loam iberal application of fertilizers and lime; reseeding is neces-
Cauayan clay Rugao clay ry.

Cauayan clay loam Rugao clay loam B . j : 3 '
Canayan loam : Roraidianty Ay loa ! I'his land is best syut.ed to forest. However, very careful
Cauayan sandy loam San Juan loam flanagement and restrictions must be observed. The establishe

ent of permanent vegetation, like ipil-ipil, is recommended
Mpecially in gullied places. Kaingin :l:'armmg must be stopped
W all means.

Class M is steep and is very severely to excessively eroded or
shallow land. Stones or gravels may be present.

- The slope, which ranges from 25 to 40 per cent, and th
generally shallow soil make this land unfit for seasonal cultivas
tion. Where climatic conditions are favorable orchards of citrus,
coffee, etc., may be developed provided the trees are planted
along the contour and a good COVEr crop is raised to preven
soil erogion.

Land under this capablllty clags is best suited to pasture or
forest. When devoted to pasture careful management should
be observed. To grow legumes or grass for grazing the soil
should be well prepared. Lime and fertilizers, as needed, should_
be applied to give the young legumes or grass a good start.
Newly developed pastures should not be grazed heavily: the
‘use of those already established should be controlled and rotated.
Stock ponds should be constructed wherever possible. Diver-
sion terraces around the heads of active gullies should be ins-
talled. Gullies that are about to develop should be smoothed:
and sodded. . '

For forest purposes, trees should -be protected from fires:
kamgin cultivation must be prevented; bare space should be
planted to trees like “ipil-ipil.

LAND CAPABILITY CLASS N

LAND CAPABILITY CLASS X

Level land, wet most of the time and cannot be economically drained.
L1 be used for farm ponds or for recreation,

Hydrosol

Class X is level or slightly depressed land and because of its
ication and elevation sea water or fresh water finds passage
tu the area. In some places the water may flow or drain back
0 its source with the receding tide while in others the water
lagnates. Land along the shore or very near the sea and at the
Houths of rivers and creeks which are accessible to sea water
AP0 usually covered by mangroves or nipa palms. Inland areas
cupied by fresh water, on the other hand, are covered by
2liisEes.  In general, land covered by sea or fresh water part
I most of the time is known as a hydrosol area.

This land is suitable for salt beds, fish ponds, farm ponds,
' recreation, as the case may be.

In the construction of fish ponds or salt beds the trees and
flms are cut except a strip along the shore line wide enotigh
protect the site from the scouring action of waves. For
' p nds the ﬁiibe ' be dug no less than a meter deep.
t rﬁﬂized to x'oduce a good

Very steep, excessively eroded, shallow, rough or dry for 4
Suited to pasture with very careful management and defi
Best suited to forest with very careful management and

San 4

Tlagan loam

Mas 4
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LAND CAPABILITY CLASS Y

Very hilly or mountainous, barren and rugged. Should be resen
for recreation and wildlife.

OME CHEMICAL CHARACTERISTICS OF THE SOILS OF
ISABELA PROVINCE

Mountain soils, undifferentiated
Z. P. VENTURA, G. B. QUERIJERO & R. SAMANIEGO '

INTRODUCTION

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

Land under this capability elass is recommended for Wlld
and recreation. By all means, existing forests should be uw
served; as much as possible, where non-existent, perman
forest vegetation should be established.

The province of Isabela, located in Luzon, is bounded in the
orth by Cagayan, in the west by Mountain Province, in the
outh by Nueva Vizeaya and a small part of Quezon Province
1 in the east by the Pacific Ocean. There are twenty-one goil
pes and three miscellaneous land types mapped. However,
nly twenty (20) soil types were available for chemical analyses,
line soil types classified occur in the plains. These are ge-
mdary soils with level relief which were developed from the
finsported materials by the overflowing rivers.

L
b

TABLE T.—Land capability claesaﬁcatwn of each soil type or. mzscellcme
land type in Isabela,

Cattle raising contributes to a certain extent to the income

Soil type, Ao (Eossiblo, Laad, I' the people. Kaingin cultivation still exists in small patches
i e o0 g i 5 v
mE e lheoll e Loty (Slope “a‘é}';;s* il the virgin lands. In some places, though, the Masagana
g Sl Witem of planting rice has been popularized. Irrigated and
412 Quingua sandy loam...- on-irrigated farms constitute the lowland fa,rm. area w%uch. is
oo s e R e bt & -half of the total farm area. The Magat River Irrigation
6 San M ] dy 1 5 - 3 i -
w7 ﬁﬁmn;o'éuc?aiai‘oafnf’f‘ ____________________________ e B stem has recently been constructed. Some other farm prac
10 ago clay loam _._ . z . 3 i
262 Bais iy Ty e § which have gained acceptance among many farmers in
R e e s e e st 2o B0 lide: the control of weeds; fertilization; the use of insecticides :
7 A e \ lie planting of high yielding varieties; farm machineries being
B dy loam _.____ = Ce 3 . : 4 :
2 G e s BT e <3 fed by big land owners; cover cropping practiced by the
358 i St B S s | CEEREEE De armers in rolling areas; and the recognition that erodible
oo SR ] , blling areas are best suited to pasture.
396 Cauayan sandy loam____ [ Cl‘g -------- (8l | 5 i
203 A L e M, T e S There are only two cropping seasons a year. The important
ugao clay S il ol R o ) £
oL Rugao clay loam = tops of Isabela are tobacco, rice, corn, fruits, vegetables, root
§74 Sy 1"’“““J Pops, sugar cane and coffee
San Jus STHUER IR B : £ s
:;U:T AlannEoselayrl pamEs s ik e M i R O e e A e R M X 3 l (A g :
s e 2 5 The studies on the chemical characteristics of twenty out
bW S e e e B i the twenty-one soil types of Isabela include organic matter;

. e available constituents, i.e., nitrogen as ammonia and as
% The sl it ibl diti th n 3. & 1 3 1
L R R e N e e LR S i ilrate, phosphorus, potassium, calcium, magnesium, and man-

decordingly be classified under a lower capability class.

58011 'I'adhn 19 i I{ ﬁupwvillng Hoil Technologllt: and formerly
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ganege ; the exchangeable phosphate; and the pH values in thi
different mediums (water 1 N KCI at pH 7, and 1 N NaA RESULTS AND INTERPRETATIONS

SpE T 3 Nitrogen. —The available ammoniacal nitrogen as expected

The soil provides plants with a supply of the essential elemel wmall and the nitrates hardly appear in the soil, © 80 that
as well as of the trace elements. If the plants are not suppli gler plants growing on such a soil may, therefore, sufler
with the proper amounts of these elements, they exhil a lack of available nitrogen. ® However, this is not always
symptoms which are called by soil workers as “deﬁeie_ lilesirable.’ It is, in fact, at times desired since nitrogen is
symptoms.” i il in complex combinations and thus not susceptible fo logs

lrainage. This is nature’s way of providing a method of
tiogen control and conservation that is highly efficient. 19
Pliosphorus. 1'—Although the amount of total phosphorus in
| uverage mineral soil is similar to that of nitrogen, it I8
iilable in much lower amounts than potassium, calcium o
fnesium. - Of even greater importance, however, is the fact
il most of the phosphorus present in soils is unavailable fo
its. Also, when the soluble sources of this element are
plied to soils in the form of fertilizers their phosphorus is

| ‘fixed’ or rendered unavailable even under the most ideal
d condltlons 2

It happens sometimes that when proper amounts of the,
elements are present in the soil the plants still show these “de
ciency symptoms.” This occurs when one or more elemen
are ‘“unavailable” to plants. This can happen in a number |
ways. On one hand, the element or elements present may be
-their insoluble forms; on the other hand, the element or element
may be lost by leaching, run—oﬂ"‘ evaporation or are absorbeé
by weeds. b

ANALYTICAL METHODS

The method used for the analysis of available nitrogen @ A'otal phosphorus is roughly made up of the available or
‘ammonia and nitrate is the Spurway method.! Available pho; liilble, the exchangeable or reserved phosphorus and phospho-
phorus is analyzed by the Truog method ? and the exchangeabl i tied up in insoluble forms. Column 7 of table 8 shows
phosphate by the method described by Piper using 1 N NaOl # slatus of the readily available phosphorus. Comparing this
as the displacing solution.® The available potassium, calciun the range of P,Os that may ordinarily be expected (i.e., 20
magnesium and manganese were analyzed by the rapid micrg i to 40 ppm), it is seen that phosphorus level is below the
chemical tests described by Peech and English. * Total organi ed range for gome soils. Only nine soil types have a
matter was analyzed by the modified method of Walkley an ia‘[‘actory level of available phosphorus. Column 12 of the
Black®? The pH values of the soil samples in three mediun ' e table shows the amount of exchangeable phosphate in mil-
were determined with a Beckman Zeromatic pH meter. Th Lum]en‘cs per 100 grams of soil. The amounts of these ex-
three mediums Were-Wat?T, LN KF” (pH 7), and 1 N NaA oy a discussion of nitrogen as a major plant nutrient and its
(pH 7) at a 1:1 ratio with the soil. : Bllonship with other nutrients, see: G. B. Querijero and R. T. Marfori,

: ; Jiie Chemical Characteristics and Fertilizer Requirements of the Soils
1¢. H. Spurway, “Soil Testing, A Practical System of Chemical Dia i Provinee,” (Philippine Jowrnal of Soils, at the press).
noms,” Michigan Agricultural Erperiment Station, Technical B'ullet; \ Column 5 and Column 6 of table 8.

, (Michigan, 1948). yon & Buckman, Natwre and Properties of Soils, Maemillan Co., New
"E Truog, “The Determination of the Readily Available Phosphoz’: e dth ed. p. 186. 1947,
of Soils’? Jowr. Awer. Soe. Agron., 22: 874-882 (1930). Wilisman, 8. A. & Hutehings, I. J., “The Role of Plant Constituents in
i, S. Piper, Soil and Plant Analyses, (N. Y.: Interscience, Ing e Prepevyvation of Nitrogen in the Soil,” Seil Sei. XL, 487-497, 1935
1950), p. 195, ' ' Liyon & Buclcman, DB
-4M. Peech and L. English, “Rapid Microchemical Sml Test,” So B 1911 IETE #oad a plant natvient and factors
1 ()

Science, Vol. 57: 167-195 (1944). :
5 A, Walkey and I. A. Black, “Determination of Org*anln Matter
Soils,” Sotl Science, 85: 29-28 (1947) ; ’ oy -

bt
*
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changeable phosphates as expected is higher than the availal plisins that while the pH values are low, availability of cal-
phosphorus, since most of the phosphates might have been fi i is high. These explain the results on columns 8, 9 and
by the soluble iron, aluminum and manganese ions for th ol the table.

soil types with pH between 5.5 and below and for those W Manganese.”—A careful study of column 14 of the table
pH 5.5 and above by ecalcium and magnesium as the phosphdl IWs the availability of manganese, contrary to expectations,'?
and biphosphates are fixed by the hydrous oxides of it hie low, although the soils are generally acidic as shown in
aluminum and manganese. imn 1. This could mean that to start with, this element

Potassium, Calcium and Manganese.’’—The total amount 1 be lacking in the soil. :
potassium, caleium and magnesium are made up largely of thi |l the soil reaction is held within two soil pH ranges, say

available or soluble, and their exchangeable or reserved forn ] t‘_’ 7.0, .the toxicity of aluminum, iron and manganese may f

It is not always true, however, that the amount of exchange i l.ztctorlly b"j suppressed, at the same time, their transforma-

i e e e s e il into unavallablg- from W’ill.be avoided unless these elements

availability of adsorbed nutrients is not always so easy to assel forehand are decidedly lacking in the soil.”!s

This is because several factors operate to expedite or retard #i pi1," Soil Solution: Free and Reserved Acidity.—In an acid

release of nutrients to plants. These factors are (1) cati€ 1, !:Wo groups of h’ydrqgen iong are involved—those of the goil
' saturation, (2) influence of associated ioms, (3) effect of il lition itself and those held as adsorbed cations by the colloidal

type of colloid, and (4) influence of the replacing cation. ])]ex'm These groups e o dypamic equilibrTum i EEE
If the exchange resistance of displacing cations is of the ordé JEently both must be considered in any attempt to alterRilS

H>Ca and Mg>K and Na; and if a uniform type of colloids t:(flt(.)Hy ; e ofﬂt.h(z S%ﬂ s‘;olutt_lon. .S?llb.p ? e);hi.li)jts mino_xl'
micelle is involved and the influence of any replacing catiox ustions dug, mostly, to fuctuating mictebial gl

rainfall and humidity is reduced to nil, then we expect K bonq Liti.on is the liquid phs.tse ‘(01‘ water) in SOi].S which conta.ins
ing to break off more easily and that of H and Ca and Mg le gn]ved .salts. .In & O?Sldermg the' hydropen L congentratmn
easily. A high potassium exchange capacity but a low leve e soil solution lt.ds not to be inferred the St
of potassium in solution may also occur. Sometimes calciug 'h ! Stdmary homogel}eo?s solution: ISl becausg of
and magnesium exchange capacities are low but Ca availab prion fhelendc e 1s‘true.. For example, theiki=lons
is at a satisfactory level. The type of clay minera] that is mos ¢ concentrated near the colloidal interfaces and become less

present in the soils as well as the rainfall and humidity of th e fhe st f e f_:he migglle increascncl inRpt:
region might be some reasons for such result’s The colloidl ive forceg of the colloidal surfaces are such as to make the

ol e 0 e s e lHorences in hydrogen-ion concentration between the inner and

f plex with an acidity in rough proportion te the dominance @ E‘r layers of the caplllary-water, in. most Cases, vl great,
the entering hydrogen ions. The entering hydrogen ions mi leed. As a result, the drainage water even f.rom i marke(.ily
be from the organic matter present. Organic matter, when soi ficl soil hay be‘nea-r neutral du.e in part ‘.co.thls ht?tt_arogene-lty
processes are fully initiated, liberates carbonic acid and othé the soil 50!‘113_101{- In correcting tlr_le ac.ldlc cond_ltlon of t.he
minor acids like the amino acids, sulfuric and phosphoric acids il polution, it is important to bear in mind that its potential
Hydrogen ions, then, forces part of the calcium out. Thi

© For o detailed description of manganese as a plant nutrient and its
Failabilily gee Afaga, E. A, Querijero, G. B., Samaniego, R, “Chemical
Baracterigtics of the Soils of Camarines Norte,” Soil Report No. 23.

- Refer to Pottinger's Chavt, TLyon Buckman & Brady, p. 405,

B For a lengthy discussion of these elements as plant nutrient and theis
relationships with other nutrients, see Marfori, R. T. & I. V. Villanuew
“The Chemical Characteristics of the Soils of Ilocos Sur Provinee,” (4@
the press). {

¥ Ihid Lyon, Buckman and Brady, p 110. o i

racting media,
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(or reserved) acidity must be neutralized first before the p‘ Veryit R COTET 80 Lig T " e
of the soil solution can be changed appreciably. This is du@ idi fy %Egngrasrﬁ?é? Sé'xd‘:.*«!gé %% ‘S]“‘ ""ka'”‘%‘m e b*rvdgahgn'uf on
to the buffering capacity of soils, the cation exchange capacl ry il - : e 4* o JT--- e

and the per cent base saturation of colloidal complexes and ! L “%m SRt

gilicate minerals. This explains the result obtained that al i "DIU.*_L*N_, [EHdspHoR US| T AR
though sometimes the soil solution is acidic the base saturation : Tt Dmis o el 5 ”m 0

is high, and exchangeable hydrogen low. & Ir 1m1 S jh:Lﬁ“ l;i ‘i*“*““““ w#“ 1)

A marked change in pH undoubtedly indicates a radical me L “‘1“'&:;5'4?'1"1"<‘-1-1-"
modification in soil environment especially with respect to the ;f e T mﬁi*_‘i&ﬁ_ﬁ R
availability of plant nutrients.2! Furthermore, if this environs [T oNeR! ”‘"“mjr :1-3“’“1: e 1| ol CONORI
ment should fluctuate too widely higher plants and micro i o n: NG R MMAONES’?M‘ E ITTA,L.LL
organisms undoubtedly would suffer seriously before they could {HRRE ." TT i '1-. L j
make adequate adjustments. So important is the maintenance L g Lo .
of a proper acidity environment that Pettinger in 1955 publish b L L] g, MANGARES

4 chart for use with mineral soils which indicates the relative
availability of some of the plant nutrients at various degrees of

soil acidity.*?

ARAREARE AR

! Li11GQPPER i
! (E' ;Z\NC Tu

Anion Exchange (exchangeable phosphorus).—Of the plan Bl oo e /
nutrient anions, only phosphate shows much anion exchange in e geM;lfnttrﬁﬁrﬂfn:selam of reaeH R R |
soils, 28 Sulfate may exchange some, but chlorides and nitrates
little or none at all. Phosphorus in an exchangeable form iS however, is very tightly held and is only sparingly available fo
fixed by silicate minerals (ie., kaolinite, montmorillonite a plants. Undoubtedly, the process has consi dergblo et s, e
illite) or is fixed by simpler iron and aluminum compound significance in that liming, which furnishes O-iong };en?isc:t
Although there is some doubt as to the actual mechanism ins ‘bring about the release of. ;ome fixed phosphorow Al’s li ?'
volved there are some workers who believe that chemical bond: reduces to a marked degree the fixation of the S (;; tmmg
ing of a double decomposition nature, rather than physical (the iron and aluminum compounds. PASRELRIERRS
usual adsorption) bonding is responsible for the fixation. There
are some workers, on the other hand, who visualize the fixatiol FERTILIZER AND LIME REQUIREMENTS
of the phosphates by silicate minerals as a surface reactiol The application or use of fertilizers in cultivated soils for in
between exposed OIL groups on the mineral crystal and thi Creased crop production started much later than the in::or i
H.PO, ions. ** The displacement of the OH group in a minera flon of animal excrements into the soils, Nowad po‘ra-
with H,PO7 is known as anion exchange since one aniof B o b o el S oWarae the ap-
is replaced with another anion. Amnion exchange is analogout L E econor};i I ze{s, fw etl}er organic or 1nox-
to cation exchange. Adsorbed cationg are released relative o coérect soﬂ A alcs ne};)c:ssu_r or soll, ; Tlie use.of lime
easier to plants or to the soil solution. Adsorbed phosphoruf Rifirogen phosphc?;us m‘; coming g common practice.

] , a potassium are mostly contained

in commercial fertilizers so that they are also referred to as
%N, A. Pettinger, “A Useful Chart for Teaching the Relation of Sol rtlllzer elements. These fertilizer elements check, balance, .
Reaction to the Availability of Plant Nutrients to Crops,” Va., Bull. 138 slipport and supplement one another and other nutrient elements
(1935). prog | ary that the correct proportlon :
®» M. L. Jackson, Soil Chemical Analww, (N Yl P; ee ‘ ' ' 21118] 1 in {1 ‘
p. 57. il .

% Ihid, Liyon, et al., p. 401,
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On the basis of these fertilizer elements, a general grou
of the sources of fertilizer materials would be: (1) those thi
'supply nitrogen, (2) those that are sources of phosphorus, an
(3) those that are potassium carriers. ,

For those that supply nitrogen, they can be further subf
vided into the organic and inorganic sources. Garbage tanka
animal tankage, fish scrap, dried blood, tobacco stems and m
ribs, castor meals are some examples of organic nitrogen ¢
riers. They contain varying amounts of nitrogen ranging frol
1% to 10%. The inorganic nitrogen carriers are ammoni
sulfate, ammonium nitrate, nitrate of soda, urea, ammoni
phosphate, anhydrous ammonia, ete., varying in nitrogen cont
from 3% to B%.

The common phosphatic fertilizer materials are the super:
phosphates, ammonium phosphate, rock phosphate, basic slag
calecium metaphosphate, ete., varying in amounts of from 120
to 63% P,0,.

The fertllmer materials carrying potassium are muriate of
potash, potassium sulfate, kainit, potassium nitrate, sulfate of
potash-magnesia, etc., containing potash in amounts rangln
from 129% to 60 %.

The importance of the use of lime to correct the acidity of
the soil must not be overloocked. Agricultural lime, calcm
carbonate pulverized to 20 mesh and 50% of which should pas§
through 100 mesh, is commonly used.

The soils of Isabela also require fertilizer applications in
order to increase or improve their fertility status for maximu n
crop returns.

Table 9 gives the amounts of the different fertilizers an
lime requirements of Isabela soils for some crops. ]

For tobacco, the required amounts of lime, superphosphate
and sulfate of potash are the same for the native and Virgini
varieties. However, for ammonium sulfate application, Vir=
ginia tobacco requires a lower amount than native tobacco. The
amounts of agricultural lime to be used for the different goil
types range from 0.25 to 4.25 tons per hectare; of superphos.i
phate, 150 to 350 kilograms per hectare; and sulfate of potagh,
60 to 720 kilograms per hectare. For ammonium sulfate, native
tobacco would require 50 to 200 kilograms per hectare and Vir=
ginia tobaceo, 50 to 150 kilograms per hectare. However, Eome
soils contain these major elements in sufﬁclent levels to support
plant growth so that they do not c the |

100 gm
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able phos-
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(Megq/
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TABLE 8—Some chemical characteristics of the soil types of Isabela Province.
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plete fertilizers.
will do.

Fertilizer and lime requirements are also given for lowlal
For soils needing agricultural lime appli€
tion the amounts for upland rice are double those for lowl
The amounts, therefore, for lowland rice range from
4.50 tons per hectare and for upland rice, 0.50 to 9.00 tol
The required amounts for ammonium sulfat
superphosphate and muriate of potash are the same for lowlal
The soils need an application of 100 to 2(
kilograms per hectare of ammonium sulfate, 150 to 350 kil
egrams per hectare of superphosphate and 50 fo 300 kilogy

and upland rice.
rice.
per hectare.

and upland rice.

per hectare of muriate of potash.

Recommendations for corn are algso given.
agricultural lime application range from 0.50 to 9.00 tons pi
hectare; ammonium sulfate, 100 to 300 kilograms per hectat
superphosphate, 150 to 350 kilograms per hectare; and, mur

SOIL SURVEY OF ISABELA PROVINCE

of potash, 50 to 450 kilograms per hectare.

For peanut, agricultural lime applications range from 0.1
to 9.00 tons per hectare; ammonium sulfate, only 100 kilogra
per hectare for all soils; superphosphate,

per hectare; and, muriate of potash, 50
hectare,.

TABLE 9—Fertilizer and lime requivements

150 to 350 kilogran
to 300 kilograms pé

of soils from Isabela

With such soils, only single element fertilizi:

The amounts |

P

Province.
Agricul- Ammo- Super- Sulfate
Avea represented by tural R ghosphate polash
lime (zsg%afg) (20% P20 [(50%
For Tobaceo| (Native)

Alaminos clay loam _
Bago sandy clay loam
Bago clay leam _____
Bago sandy loam __
Bantog clay loam __
PB1raa (o] 2 ve e
Caunayanclay .. .. ... S S A e
Cauayan clay loam _____._.__
Cauayan sandy loam_____ SO L
Guimbalaon elay loam - _. . -
dlapancloam: — & o o
Quingua sandy loam - ______.__
Quingua silty clayloam - ... _
Rugaoelay _-.____
Rugao clay loam . _
Rugao sandy clay lo
San Manuel loam._ ..
San Manuel sandy loa

San Juan leam - __
Santa Rita clay loam..o-.-.o

1lnmlul‘um clay loam

h uing ilty clay loam ... .
] mcu

it Rita elay Toam.__.

Eaunyan eloy .

uhnlmluun (‘Iay T
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TABLE 9.—Fertilizer and lime requtirements of soils from lsabele
Provinee. —Contmued

Muriate a!

Agrieul- Ammao- %
Area represented by té;‘;?l ml?m Sug%m ofigh
i ulfat
lime {502%‘1\?) (20% PyOy) (ﬂ(?% i\nt})

For tobacco (Virginia) 1

Alaminos elay loam_ . ______ z
Bago sandy clay loam_ ... RS e T o
Bugo clay loam___________ TEg o e e
Bugo sandirloam il 2 i e i e 800
H-mlug (layloam _________________ ;gg lgO
________________ 150-| 2 2ibataie
..... S 0.25 150 250
______ 0.75 150 360
...... L 2.50
........ e i (o et T

Ll”lglhl sllty <1:1y loam
u,vam Clave Bty el
lndy el:ny loam._

nl ay lndm

sandy lonm
i tog clay loam
Igna clay_ ____
i"uu uyan elay _

{Cauayan clay loam _
Chuayan sandy loam.

lt|'£l0 sandy clay loamn
i Manuelllodm. . =T

B NManuel savdy loarn.  S@ T EREE ST
i Juar loam

Dawnyan clay loam _:j_ 3
Cauayan sandy loam. . _

REVIARTAE NG
guummd Jomm .
dngua silty elay lofim
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TABLE 9—Fertilizer and lime vequirements of soils from Isabelt

Provinee—(Continued)
(LOSARRY OF COMMON ECONOMIC PLANTS FGUNII
Agrieul- Ammo- Super- IN ISABELA
Area represented by Eural 5?111?;?(5 (ph??sphate
ime d 20% P320s)
(20% N) e | Binon Name Scientific Name
Poraain ‘ RROR Ll Mz  tentilic, NEe. i.vv-roinee oot useinasate
DA laya e Momordicn charantio Linn. ...
LT IToRT clany;l can R E b e s SRS SPUSS Pl e = o e 300 2500 |CoaE 4 : 5 / ; ”
B fnay ey e Spere et i e g ik ... Dipterocarpus grandiflorus Bleo., ..
gagoszlmdslfloﬂm.. 5.50 ;gg 300 ... Persea, americang Mill, ..ccccccceecnen
ago elay loam . - o m e e e |reecemenea] OUU e e o oo
Bantogiolay loametin Se e a Bl D SL SR IO SRR B g © 300 150 ERUican oo Parashorea wmalagnonnan (Bleo.)
Bigaselaan i e iincal e S e €0 L SR R S T R Sl e Tl
8auayan ullay ____________ ?gg gng 358 ...... MeTT. i
auayan clay loam ___..._. . 30 5 2
SR : 500 200 300 ... Rhizophora mueronate Lam. _
ﬁmmhlalaﬂh clay loam _____ 9.00 [ S 350 . Bambusa spinose Roxb, ...
apamiEeame s LI et o b o S BE T D el a0 - R T e i ; i
Quingua sandy loam _______ 2.50 SO0 B Muse sapientum Linn, ...
Quingun silbyde] vl o s et S Te S S b s S e YIS B 1
Rugaoclay ..~ 0220 G007 350 . Areca cafechu Linm, ... .
ugao clay loam _______..__ = 100 50
g‘"g’ﬁ sand1y1 e : .50 300 200 Awtocarpus COMANUNAS Fo'rst ..........
an Manuel loam________ S e L SEAE SE GI e e o
Sanahlantel sandydloan - fil ro i i ia e ef 2 L (UlE ST i 3005 Bt T e R CO?"@[}JT’LGL Qlat(ﬁb ROXb' TR A
San JuhniiloR el SRl s SR 6.00 300 300 . Brassica oleracea ILinn.
Santa Ritarcla v od iR U S IR RER RS BEE LS e SR e il Eheh oy R
Por peanut Almito ... Chrysophyllum cainito Lmn.
o St Amote . Ipomoea batatas Linn. ...l
aminogiclayiioanis S s Sl S Sane el el E 100 2907|2220 . . S
Bago simdf 5,13, e G0 I 5? ihew - Anacardium occidentale Linm.
agoeclay loam_______._____ AU e e s e L a1 ;
B St Ry - 5 e o mstel .. Lucuma nervise AD.C. ... aill
g?gn;:gdg;w foam.. oo %gg 150 ‘ e S e Manibot esculente Crantz ...
8auayan c}ayi__,_ Pl mien s TR R (1)50 igg """ ggg S o S Achras sapota (Jacg.) Merr.
auayan clay loam __ . ___ o f B . .
ga‘-‘a{“ sandy loam. o 5.00 100 300 _ eonut Cocos mucifera TLinm. o "
! 1 L 1
T SR O e L a0 : e ... Imperata cylindrica (Linn,) Beauy Gfamineae _
83;253: :ﬁ?s‘fﬁi\?i’éi& ----- .. Coffea arabica Rublacene i
gugao c}ayl_ __________ RS R I O e e R ) SRR Zea mays Linn, .. Gramineae :
a0 cla, oam . . " ' 4
gu“éig sa:%ﬁ OlaY T0AM. - - - ool TTTE B0 T TTI00| 300 | - GUNEEEEEEELCUMDET ... Cucumis sattvus’ [N SIS Cucurbitaceae
an Manuel logm._ . _ 2 » : ¥ 3
Sin Modudsenasi .. Citrus awrantifolic. (Chiilstm.)
g:ﬁt‘;uﬁ?t;‘)ff:y'i;;ﬁf"" Syeinele i e e i Rutaceae
1 gL e PO e R USRS Eugenio ewmini (Linn.) Druce ... Myrtaceac
it : - Solanum melongene Linn, ........... Solanaceae
L . Coloeasia esculenta (Linn.) Schott
g O 182475 R A S L S i Araceae
i s 5 5 iqe
s . Allium sativion Linn, Liliaceae
= .. Psidiuwm guajeve Linn. .. Myrtaceae
| N Zingiber officinale RosC. oeoooeeneee Zingiberaceae
Shorea guiso (Blco.) Blm. ......... Dipterocarpaceae
gy PR Leucaena glawce (Linn.) Benth ... Leguminosae
Truil o Artocarpus heterophylivs Lam, ... Moraceae
UL E—— Clitrus microcarpa Bunge .............. Rutaceae
verrhoa bmmbr. shaal) Oxalidaceae
(Roxb} Ben’ch

Leguminosae
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Common Name Scientific Name

Iondol =t Benincasa hispide (Thumb) Cogn.
Lanzones ... Lansium domesticim Correal ... .
Lumbang ... Aleurites moluceana Willd, ...
iaholo S Diospyros diseolor Willd, ...
Malungay Moringa oleiferas Lam. ... ... .
Mag oo oo e UEE Mangifera indiea Linn. ...
Mmoo e Phaseolus aureus Roxb. ...
N B Pterocarpus indicus Willd, ...
Nipagos S eriyEl o Nypa fruticans Wurmb, ..

Ontonie s T Al depaTvim ey & TS
Ealoszipissaii i Amnisoptera thurifera(Blanco) Blume
Papaya Carica papaye Linn. ... ..

Para rubber ...

Hevea brasilliensis (HBK) Muell.
Arg.

Batolate Saaial ol Luffa cylindrica (Linn.) M. Roem-
[Beam it o Avachis hypogaen Linn, ... ...
Pechay Brassica ehinensis Linn, ..
Pepper Capsicwm annuwm Linn, .
Pili nut Canarium luzonicum (Blm.) A. Gray
Bineapplet .0 Ananas comosos (Linn.) Merr, ..
Pumelo ... . . Citrus mawxima (Burm.) Merr. ..
Rattan . Colaris e sppilinn. e e e
Red lauan .. Shorea negrosenensis Foxw
Riee ... ... Oryza sattie Linn, o e
Santolsaiaiie i Sendoricum lkoetjape (Brum. f)
NEery#sialon i SR TR a0 iy
Sincamas . Pachyrrhizus erosus (Linn.) Urh.
Siniguelas ... Spondins purpurea Linn., ...
Soybean ... Glycine max (Linn.) Merr, . ..
BSuashietsesiin: Cuburbite mawima Duchesne .
Strawberry . Fraguria vesco Linn. ... ...
Sugar cane ... Saccharum officinarum Linn.
dialahih S Saccharum spontanewm Linn,
Talinum Talinum triangulare Willd, ... ..
ik S e Tamarindus indice Linn.
Tanguile Shorea  polysperma  (Bleo.) Merr
Tobacco Nicotiane tabacum Linn, ...
Tomato Lycopersicum esculentwm Mill, ..
fMige " b Dioscorea eseulenta (Lour.) Burkill.
1 o R Dioscoreq alata Linn, ...
Upo Lagenaria leucanthe (Duch.) Rusby
Watermelon ... Citrullus vulgaris Schrad ...
White lavan .. Pentaeme contorta (Vid.)) Merz. &
Rolfie i/ ottt i i
Yakal Shonen ool Fomwe: L r

Yam
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Family "
Cucurbitaces
Meliaceae
Euphorbiaceas
Ebenaceae
Moringaceae
Anacardiacea
Leguminosae
Leguminosae
Palmae
Liliaceae
Dipterocarpad
© Caricaceae
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