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INTRODUCTION

Maximum crop production without unnecessary loss of soil
through erosion and depletion of soil fertility through the lack
of knowledge of soils is one of the basic aspects of agriculture
today. To attain sustained economic production, therefore, a
thorough study of soils must be undertaken. This study or
survey consists of the investigation of the physical and chemical
characteristics of soils in the field and in the laboratory. From
the field investigation or reconnaissance soil survey and soil
erosion survey, the trained agricultural worker can evaluate
properly the agricultural potential of the area surveyed, deter-
mine its different land capabilities, measure soil losses and
make the necessary recommendations for checking or minimiz-
ing soil erosion; and, finally with soil samples gathered from
the different soil types, the laboratory worker can determine
the fertilizer and lime requirements of each soil type.

The reconnaissance and soil erosion surveys of Nueva Vizcaya’
Province were conducted from October 16, 1956 to December
. 1956, inclusive, by Messrs. V. Sindayen, R. Calaquian, and B.

Herrera; and from April 3, 1957 to June 30, 1957, inclusive,
by Messrs. B. Dagdag, C. Galamay, and J. Mamaoag of the
Bureau of Soil Conservation (now the Bureau of Soils) under
the directorship of Dr. Marcos M. Alicante and during the
incumbency of Hon. Juan de G. Rodriguez as Secretary of
Agriculture and Natural Resources. The soil report was up-
dated and edited by Miss Consuelo A. Gonzales and Mr.
Agripino F. Corpuz, Soil Survey Supervisors, and proofread
by Mr. Juan N. Rodenas, Soil Technologist.
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SUMMARY

Nueva Vizcaya lies in the southernmost part of the Cagayan
Valley. It covers a total land area of 680,390 hectares.
Bayombong, the capital of the province, is 268 kilometers by
road from Manila. :
The province is practically surrounded by mountains. On
{he western boundary are the Caraballo and Cordillera moun-
{ains and on the eastern part, the Sierra Madre mountain.
Lowland areas are usually found along the vicinities of
rivers and developed from recent and older alluvial soils.

- The Cagayan River, the Magat River and its tributaries,
and some other small rivers drain the province towards Isabela
Province.

Water supply is adequate. Pump wells were constructed
in many places. A government water system serves Bayom-
bong and its vicinities. o4

- The geologic formation of the province are Quarternary
alluvium, Pliocene, Obligocene, Miocene sediments, Late tertiary
and Pre-tertiary basement complex. The geological formation
of the Sierra Madre Mountain is not definitely established.

The natural vegetation consists of commerecial timbers such

as narra, il, red lauan and white lanan. Grasses cover the
open lands, while falehib covers the riverwash areas. The
cultivated crops are rice, corn, tobacco, fruit trees, vegetables,
and root crops.
The history of the province dated back a century after the
Bpanish discovery of the Philippines. The development of the
province was interwoven with that of Cagayan Province. The
dminist_;"ation of these two provinces was difficult so that
lgabela Province was created later. The municipal and pro-
vincial administration of Nueva Vizcaya was improved by the
B:g"ganization of ten municipalities and 153 barrios.

‘'he population of the province according to the Census of
~ 1048 wag 18,718 inhabitants. The inhabitants are Gaddangs,
Iloeanos, Tagalogs, Pampanguefios and a few foreigners.

- ortation facilities are almost adequate for all the
municipalities of Aglipay and Maddela which
not accessible. The province has
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156.99 kilometers of national roads and 164.28 kilometers of _

provineial roads.

The province has made a considerable stride in its cultural

development especially in the field of education. Public schools
of primary, intermediate, and secondary levels are maintained.
The Bureau of Health maintains a provincial hospital. There

are private dispensaries and medical practitioners throughout

the province.

Farming is the major industry, while trading and home

industries come next. Lumbering and salt making can further
be developed considering the untouched forest resources and
the Salinas salt water spring, respectively.

There are two types of climates prevailing; namely, (1) the
third type, which is relatively dry from November to April and

wet during the rest of the year, and (2) the fourth type, which
is characterized by rainfall more or less evenly distributed
throughout the year.

Of the 680,390 hectares of land area of the province 3.35

per cent or 22,830.31 hectares are utilized for farm lands.

The principal crops are rice, corn, tobacco, camote, cassava,
and peanuts. Coconuts and various fruits are also raised.

The total value of crops produced from 15,831.75 hectares in

1948 was P6,635,484.00.

The soils of the province are classified into 25 soil types,
3 soil complexes, and two miscellaneous land types. DBased
on relief, the soils of the plainsg, valleys and undulating areas

cover 52,582.16 hectares or 7.73 per cent of the provincial

total. There are seven soil series classified under this; namely,
Quingua, Bantog, San Manuel, Maligaya, Bago, Umingan, and
Brooke’s which are alluvial soils and are generally considered
good crop lands.

The soils of the uplands have a total area of 299,092.99

hectares or 43.96 per cent of the whole area of the province.

Cultivated areas are limited in extent. These soils should be
handled and tilled in the conservation way of farming. There
are 12 soil series under this group.

Under miscellanecus land types are mountains soils un-

differentiated and riverwash areas which cover about 828,714.85

hectares or 48.31 per cent of the total area of the province.

SUMMARY 5

Qoil erosion survey was conducted simultaneously with the
soil classification of the province. The degrees of soil erosion,
the factors affecting soil erosion, and the erosion control
measures are included in this survey.

The factors affecting soil erosion are climate, slope, soil,
vegetative cover, and land management. The soils of the
plains have no apparent erosion on account of their flat to
nearly level topography, while those of the undulating areas

are slightly affected by erosion.

The soils of the intermediate uplands, hills and mountaing

~are affected by the different degrees of erosion due to their
~ varying relief from rolling to hilly and mountainous.

Samples from the different soil types were collected and
analyzed in the laboratory. From these analyses, fertilizer
recommendations and lime requirements of each soil type
were tabulated.
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| DESCRIPTION OF THE AREA

Location and extent—Nueva Vizcaya is in the north central
part of Luzon. It is bounded by Isabela and Mountain Prov-
ince on the north; Nueva Ecija on the south; Quezon Province
on the east; and Pangasinan on the west. Bayombong, the
. provincial capital, is 268 kilometers north of Manila. His-
torical Dalton Pass (formerly known as Balete Pass) on the
' Sta. Fe Trail is the gateway to Nueva Vizcaya as well as the
Cagayan Valley.

The salt springs in Salinas, one of the famous tourist spots
in the province, is 12 kilometers west of Bambang.

“Tyllag Lake”, a man-made lake, is one of the important land
marks in the province.

Nueva Vizcaya has a total land area of 680,390 hectares.

Relief and drainage.—The topography of Nueva Vizcaya is
exceedingly mountainous and the mountain ranges run in all
.directions. The province is found within two big ranges, the

Cordillera Range on the west and the Sierra Madre Mountain
on the east. The “Central Knot” of the Cordillera Range is
found in Nueva Vizeaya.

Lowland areas along the Magat River comprise parts of
Sta. Fe, Aritao, Dupax, Bayombong, Solano and Bagabag.
Strips of riverwash are found in these areas.

Magat River, a large tributary of the Cagayan River, drains
the western half of the province while the head waters of the
Cagayan River drains the eastern half of Nueva Vizcaya.
Except for a few low areas, most of the province is well drained
throughout the year. During heavy rains the rivers overflow
their banks flooding the lowlands.

TABLE 1.—The approvimate area of the wvegetative cover of
X Nueva Vizcaya Province'

i Kind of Land Area in hectares Percentage
gitnimereial Sforest il 324,750 47.73
Non-commercial forest ... 118,720 17.45

56,820 8.35
90,090 13.24
13.23

100,00
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12 SOIL SURVEY OF NUEVA VIZCAYA PROVINCE

Water supply.—There are several springs and headwater
streams which offer feasible water supplies by simple diver-
sion weirs to collecting basins. A water system is nearing
completion in Bayombong which can serve around 30,000
people. In some localities where surface water is not avail-
able, wells could be drilled with light portable percussion rigs.

Geology.—Folded tertiary sediments, conglomerates, sand-
stones, and shales abutting on diorite predominate Nueva
Vizcaya. To the south these sediments are overlain by the
tuffs and alluvium. The rolling and low hills are composed
of coarse grained semi-basic igneous rocks, like diorites, and
of gabbros serpentized peridotites. A peculiar feature of the
range is the north-south alignment of points fractures parallel
to the trend of the range itself. The Caraballo Mountains are
composed of generally finger grained rocks consisting mainly
of andesitic and metamorphosed tuffs. The Cordillera Central .
is composed of coarse-grained rocks the composition of which
is similar to that of the Sierra Madre Mountains. Local in-
trusions like those of Batong Buhay in Kalinga are common
throughout the range but are not distinguished from the main
mountain mass.

Vegetation.—The vegetation of the province may be grouped
into three types: forest, grassland, and cultivated crops. The
forest consists of primary and second-growth forests. The
mountains far from the center of population are covered with
primary forest wherein good quality commercial timber of
different species are found such as narra, ipil, molave, red
and white lauan, pines, etc. Mountains and hills specially those
along the highways are covered with second-growth forest,
cogon, and other grasses, as well as a few scattered areas
of commercial timbers.

The riverwash along the Magat River is thickly covered
with talahib and anibong. Shrubs and trees are very com-
mon along creeks and streams. The cultivated lands are.
planted to rice, corn, tobacco, fruit trees, and vegetables.

Organization and population.—The brief history and deve- ]
lopment of the province dated a century after thé Spanish
discovery of the Philippines in 1521. The Spanigh. expedi-
tionary forces moved towards the north primarily to convert
Filipinos mto Chrmtmmty It was a -

DESCRIPTION OF THE AREA 13

In 1607 the first Dominican priest arrived in the region
from Pangasinan. The growth and development of the pro-
vince is interwoven with those of Isabela and Cagayan. The
three regions cover an extensive territory known as Valle
de Cagayan.

From 1607 to 1839, the Cagayan Valley was only one pro-
vince known as Valle de Cagayan. This Valley extended
from the Caraballo Mountains to Aparri. Difficulties in the
administration of this wvast territory caused Luis Lardizabal
in 1839 to issue an order dividing the region into two prov-
inces; namely Cagayan and Nueva Vizcaya. The latter was
named after the people living at the coast of Mar de Viscayina
in Spain. Later, Isabela Province was created in 1856 out of
the territories belonging to Cagayan and Nueva Vizcaya. This
was done to relieve the difficulties in the administration of the
two big provinces,

TABLE 2.—Number of pump wells, total population and estimated
population served.

Estimated

o SR TR Ijm]éﬁ]é Po;?l?lﬁﬁ:lion Pogg?:}fn
Diffun 5 5,080 1,000
Aritao 18 10,156 3,600
Solano 13 19,840 2,600
Bayombong #1. S il e S 3 12,383 600
Thupase- bl B Emt o s i s mo ki 14 10,156 2,800
Bamban o Seathes sl Sl SR e el e 17 11,370 3,400

B oaheo Uil it i Tl 18 10,265 3,600
TOTAT G LG e s SRIEE Gk 88 79,250 17,600

Civil government wag established in Nueva Vizcaya in
January 1902. But in September 1905, Nueva Vizcaya was
made a special province. Three years later, when Mountain

~ Province was created, the Ifugao territory of Nueva Vizcaya

was added to' the newly created Mountain Province. To com-
pengate for this loss, Nueva Vizcaya was given the region
formerly known as the Comandancia of Binatangan which had

~ hitherto been a part of Isabela.

" Upon the passage of Republic Act No. 238 in 1948, the
ovince of Nueva Vizcaya was enlarged by the addition of
big territories comprising the towns of Diffun and Aglipay
were inaugurated in January 1951. There are now .

Health Officer, Bayom- -

b
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Favorable climatic conditions as well as fertile and well
irrigated soils are responsible for crop abundance such as rice,
corn, tobacco, fruit trees and vegetables. People emigrate to
Nueva Vizcaya in quest for a better living. Emigrants come
mostly from the Ilocos region, Pampanga, and Pangasinan.
The interior sections, mountains and uplands are inhabited
by non-Christian tribes while the lowlands are occupied by
Christians.

Population of the provinee during the Census of 1948 shows
an increase since 1903.

Year Population
1903 20,026
1918 35,383
1939 78,605
1948 82,718

The following are the brief hlstory and development of
each municipality:

Aglapay.——Aghpay was named after the founder of the
Philippine Independent Church, Gregorio Aglipay, for this
was the first area in Cagayan Valley where the great Filipino
Priest came to establish his church.

Aritao.—The name of the town comes from the Isinay word
“Aritau” meaning “Our King” in honor of that brave and
mighty tribal chief Mengal, who ruled the place with justice,
vision and courage.

Bagabag.—Bagabag was founded by a Spanish Priest, Father
Emilio de la Quintana. The place have plenty of buri palm
“Bagabag” as the native Gaddangs called them.

Bambang.—The hill called Banggot on the estern side was
occupied by Ilongot tribes and Buag. Another hill on the
western side was occupied by the warring Igorot tribes. Con-
tact with each other tribes means death. But one day when

they saw that their hunting dogs could be friendly, a truce
was declared between the two tribes. They dug holes (Bam- .

bang) and burried their weapons.

Bayombong.—Bayombong means a bamboo tube used by
the natives for fetching water. ,

Diffun.—During the battle between the Ilongots and Chrig-
tians, an Ilocano soldier contracted cold. The Hongots called
it “elfpun” but an Ilocano mlsuoted m a on nqed it

DESCRIPTION OF THE AREA ] 15

Figure 7. Dalton Pass monument marks the site
of a decisive battle in the liberation of the
Philippines during World War IL

T S
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Dupax.—The name originated from Isinay word “Dopaj”
which means lying down with complete relaxation as did th
first hunters after heavy meals.

Maddela.—Maddela is named after the late Governor
Domingo Maddela who pioneered in the opening of that re-
mote town.

Solano—Solano, the former capital of the province, was
named after Governor Solano who came to Nueva Vizcaya
in 1870. Lumabang was the old name which means cove
and founded in 1767 by Fr. Alejandro Vidal.

Transportation and morket.—The north Manila road pass-
ing through Cabanatuan City extends through the province
crossing it towards the north. Another road from Bagabag
goes to Bontoc via Banaue. The town of Maddela in the
northeastern part of the province is accessible by road from
Jones in Isabela Province.

The Manila Railroad Company plans to extend their lines
from Nueva Ecija through the whole Cagayan Valley.

An airfield at Bagabag about 23 kms. north of Bayombong
i3 used by the Philippine Air Lines for air travel to Manila.

The Rural Transit, Luzon Bus Line, and Angat Transpor-
tation are some of the companies providing facilities of
transportation in the province. Freight trucks transport
bulky commodities to other parts of the region and Manila.
small bus operators are also present. They operate within
the province.

TABLE 8.-—Class, kind, and length of roads found in Nueva Vizeayw

Province *
Plrst Class 119.91 82.49
Second Class 35.82 55.06
Third Class 1.26 26.78

Cultural development and improvement.—Public and private
schools found in all towns offer primary and intermediate
grades. Being major towns, Bayombong and Solano in addi-
tion maintain secondary schools as well as some private
schools. There is an agricultural high school in Bayombong,

A government hospital in Bayombong is adequéte to ace
commodate local medical cases. Public as well as private dig
pensaries are found in most municipalities. Catholic ag well

~ 'Data furnished by the Office of the Distriet Englneer, Bayombong,

R TR r ] .
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-

ill a common means of transportation among the rural

Figure 9. The bull cart is st ]
: ) people of the province.

Figure 10, A mavket along the highway at Sta, Fe, Aritao.
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18 SOIL SURVEY OF NUEVA VIZCAYA PROVINCE
as Protestant churches and chapels are found in every munic-
ipality. :

Industries.—Agriculture is the major industry of Nueva
Vizeaya. The favorable climatic conditions coupled with the
existence of ample irrigation water can grow crops like rice,
corn, tobacco, fruit frees and vegetables. Crops like those
grown in Baguio can also be grown in the province. A grain
elevator, one of the biggest in the country, managed by the
Farmer’s Cooperative Marketing Association (FACOMA) was
built in Solano, this place being the center of the rice growing
area.

Salt industry in Nueva Vizecaya can be one of the sources
of income if only 2 modern method in the processing of salt
from the spring in Salinas can be developed. The salt spring
is one of the beautiful sights in the valley and it can be made
as one of the tourist spots of the Philippines.

The Igorots living on the mountain region weave rattan
baskets, rattan hammocks, mat and hats. They also make
“boyoboy” brooms, wooden slippers, and pots.

Lumber industry has a bright future considering the un-
touched virgin forest on the mountainous region. However,
due to the necessity of big capital and the absence of roads
leading to the forest site, this industry has not been well
developed. There are only five lumber mills operating in the
province. Table 4 shows the location and capacities of the
five lumber mills in Nueva Vizcaya.

TABLE 4.—The location and capacity of the different lumber mills
m Nueva Vizeayal

Dail ; icen
Name of sawmill Location capi:cilgy igﬁgéfgé I;:;‘;Siid
Bd. ft. hectare
Vizeaya Lumber and | Sawmill Ibung, So- A
(e dinpeelin iSRS n o, NV it 4,000 16,000 1,850
Sta. Ciara Sawmill ____| Sta, Clara, Aritao, 165,00 0 (=2 Aci et 950
N. V.
Sta. Fe Sawmill_____ Ba[i‘x}vang, Aritao, N. 10,000 150,000 1,700
Sierra Madre Lumber | Anayo, Sta. Clara, | 15,000 | | 8,000
Company, Aritao, N. V. i
Petra P, Tito-— | Angad Rag‘}ma Agfi- 1,500 4,000 600

DESCRIPTION OF THE AREA 19
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Figure 11, Almost bare rolling hills is a typical landscape of the province.

project at Buaya Magat Reforestation Station,

Hguve 12, A veforestation
F-g- 4 Bureau of Forestry.

PLATE 4
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Figure 15. A salt water spring in Salinas, Bambang. Salt water is conveyed downhill

Figure 13. Sta. Fe Sawmill, Baliwang, Aritao, Nueva Vizcaya, with a typical landscape
through bamboos halved lengthwise.

of Guimbalaon clay loam, eroded phase, in the background.

indusiry of the natives of Imugan, Arilan. as

Figure 1, A sall processing ghed about a Kilometer from the salt water spring.
. the hilly areas of the provinee, bk i A -
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CLIMATE .

Nueva Vizcaya Province falls under two types of rainfall ' i
distribution ; namely, the third and the fourth types. The third I
type is characterized as relatively dry from November to April ‘5__
and wet during the rest of the year. The region west of the 16'9-1
Sierra Madre Mountains falls under this type. 5

The average annual rainfall recorded by three weather sta-
tions ranges from 90.76 inches and 142 rainy days to 60.62
inches and 150 rainy days.

The eastern part falls under the fourth type wherein rainfall
is well distributed throughout the year with but a short dry
season lasting from one to three months.

Table 5 shows the mean monthly and annual rainfall and
the number of rainy days recorded by four weather stations
in Nueva Vizcaya Province.

Temperature in the province varies very slightly. The
annual temperature is 26.0°C or 78.8°F. The coolest month
of the year is January with an average of 23.2°C or 73.8°F.
May is the warmest month with an average temperature o
28.1°C or 82.6°F. |8

Nueva Vizeaya is within the typhoon belt and as such is NCE =
frequently visited by destructive typhoons. During the period _—
between 1903 to 1918, there were 9 remarkable typhoons tha
occurred in the province.
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TABLE b.—Monthly average rainfall and rainy days in four stations
of Nueva Vizcoya Province)

Figure 17. Climate Map of Nueva Vizecaya Province.
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AGRICULTURE !

Nueva Vizeaya iz an agricultural province. The fertile
land, the cool climate, and the continuous water supply of the
province are favorable for growing of crops. Rice, banana,
camote, corn, tobacco, cassava and peanuts are the principal
sources of livelihood of the farmers. Rice, the staple crop
of the people, is extensively planted. Corn, the second staple
crop, is grown in lowland and in upland areas. Tobacco is
planted for home consumption and for commercial purposes.
The towns of Maddela, Dupax, Solano and Bayombong are the
largest producers of tobacco. Sugar cane and other crops

are raised on small scale.

The farm area of the province is classified according to use

as follows: 7
Cultivated land s s e 17,478.80
Idle fland s at mamie e R NS T e o M SC T 1,866.16

Plowable pasture land
Forest land
Others ... TR e e B N O RR al T h  SE ee

Motal ., B e i REEe =~ Foe i o e 22,830.31

CROPS
The ten important crops grown are shown in table 6 with
their corresponding areas planted, production and values.

TABLE 6.—Area, production, end value of the leading crops
in Nueva Vizeaya.

rops T FroducHon e
Palay—
Lowland
1yt erop 12,104.56 475,874 cav. $5,513,047
2nd crop. 1,251.85 35,087 cav., 512,841
Upland._ 585.41 8,194 cav. 89,360
Corn— 3
1st crop. 1,333.37 27,196 cav. 285,700
2nd erop 441.68 8,048 cav. 98,179
3rd crop. 63.79 747 cav. 7,443
Camote 1,607.69 | 5,229,726 Kg. 450,808
Tobacco .~ 313.49 149,470 Kg. 254,255
Sugar cane 157.91 6,361 Tonsy 204,447
Cabbage 36.91 129,037 Kg. . 64,974
Eggplant 118.37 | 172,316 Kg. 53,914
Tomato 87.47 90,302 Kg. 62,686
Peanuts 121.77 84,362 Y )

Cassava 79.05 186,7

i

1,745.65
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Palay.—This crop is extensively grown in the province.
The towns of Solano, Bagabag, Bayombong, and Bambang
are the big producers since the rice plains along the Magat
River passes through these towns. Irrigation water which is
available throughout the year makes it possible to plant two
crops a year,

The total production in 1948 for lowland rice was 511,961
cavans valued at P5,925,888 pesos.

The standard varieties of lowland rice grown in the province
are Wagwag, Raminad and Concejala. The palagad system
or the growing of rice during dry season is practiced where
irrigation water is available. Thailand, Sepot, Alaminos, and
Guinangang are the varieties planted.

Upland rice is commonly planted in kaingin on the rolling
and elevated areas. Sepot is the variety planted.

Rice in the paddies is planted every year. Rotation is not
generally practiced. In some well drained areas another crop
is grown but no system of rotation is followed. The amount
and kind of fertilizers applied if at all do not follow any basis

. for soils requirements.

Corn.—The second staple crop of the people is corn. It is
grown usually three times a year both in the lowland and
upland areas.

The total production of the three crops in a year amounted
to 35,991 cavans with a value of 391,322 pesos. The first
crop is planted in October and November and harvested in
February. The second crop is planted in March and April
and harvested in July or in the early part of August.

Peanut, tobacco, camote, and rice are sometimes rotated
with corn. The towns leading in corn production are Maddela,
Bayombong, Solano, Dupax, and Bambang.

Root crops—The root crops grown are camote, cassava,
gabi, ubi, and ginger. Camote is one of the important crops.
It i the staple food of the natives—Ifugaos and Ilongots.
- The upland and mountainous towns of Kayapa and Aritao
produce the greater root crop. *It is planted on the hillsides

- and in the rolling areas of the uplands. In the lowland it is

sl with rice and grows best on San Manuel silt loam

s
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(lassava is next to camote as a staple crop. Other root
trops are indigenous to the locality and grow without cultiva-
tion. The production in 1948 is shown below:

Crops Areain Production Value in
P Hectare in Kilogram Pesos

gile) rom R BB R T S 1,607.59 5,229,726 450,808
Gabi . 44.24 144,736 22,275
] S T7.65 2. 000 634
W ger Tost s o 188.84 258,687 98,633
R i R R 79.05 185,750 17,612
TR S I e T 4.03 4,169 925

Tobacco.—Tobacco is grown for home consumption and for
tommercial purposes. It is planted after the rice and usually
Inter-planted with corn and watermelon. It is commonly
wrown on the soils of San Manuel silt loam, Quingua silt loam
and partly on Bantog clay loam. The native varieties grown
ire Baculao, Magalayao, and Simmaba with an average yield
of 872 kilos per hectare, while the Virginia variety gives an
uverage yield of 345 kilos per hectare. The towns of Maddela,
Dupax, Solano, and Bayombong are the largest producers of
tobaceo. It is one of the crops that give high income to the
province.

Sugar cane.—Sugar cane is planted in limited areas for home
consumption. The farmers make panocha, molasses and bast,
i locally made wine from the fermentation of the juice of
jugar cane.. Sugar cane is the fifth important crop of the
. province.

Legumes—Legumes such as peanuf, mungo, cowpea, sitao,
and soybean are planted in rotation with rice, and camote,
peanut being the most extensively grown. Peanut thrives
best on San Manuel sandy loam and silt loam, with an average
yield of 435.3 kilos per hectare. There is a shortage in supply
of beans and other legumes especially mungo in the province.

Figure 20. A diversified farm in Diffun, Nueva Vizcaya.

Area in Production Value in

i Crops Hectare in Kilogram Pesos
FPeanuts > 121.77 84,362 24,802
Mumngro 22.55 13,481 8,409
. Cowpeas 37.65 16,441 6,119
S@ybegns . 13.46 7,958 6,300

A-Veystables.—Vegetables except eggplant are grown only for
_umptien. Eggplant is sold to other provinces like
t.i;er .Jggsp‘lant the production of other vege-

Figure 21. A grain drier, Solano, Nueva Vizcaya, managed by the Farmers couaeraﬂﬁ
Marketing Agsoclation (FaCoM
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tubles such as cabbage, lettuce, and pechay is not enough to
neet the local demand. The people have to buy these vege-
bles from Mountain Province. The other vegetables grown
the province are shown below with their corresponding

sroduction and value.

Crops Sremu Tadaunn au
................................................ 36.91 129,037 64,974
................................................ 188.37 172,316 53,914

.................................................. 87.47 90,302 32,635
............................................ 28.30 24,616 7,246
.................................................... 5.15 7,371 5,632
.................................................. 28.21 13,026 4,444

Fruits and tree crops—Banana is the most extensively
buised fruit in the province. The sweet varieties are Lacatan
nd Latundan. The Saba variety is utilized as substitute in
the shortage of staple crops such as rice. Leading fruit trees,
their production and corresponding value are tabulated below:

Figure 22. Native tobacco is one of the leading products of the province. This stand
is grown on San Manuel soils.

Crops Al i Riinrom e
IR A e 198,600 231,225 bunches 354,671
BT o0 e e AR B 8,704 1,615,119 kaings 115,577
ERlcfruit o 7,229 64,368 fruits 54,599
R v il st A B R T R 7,605 kaings 25,152
EFimelo SR e Lol 3R9 59N Fruits 21,844

- Coconut is grown for home consumption. However, small
jlantations supply local markets with nuts.

4o AGRICULTURAL PRACTICES

Like most other provinces, Nueva Vizcaya is rugged and
nountainous. The kaifigin system is the usual practice of
ning new land along the slopes of mountains. The forests
o cleared and planted to crops for one or two years until
@ Jand becomes very weedy and soil erosion begins. Cleared
nds that do not give good yield anymore are abandoned
|l another forest lands are cleared. This agricultural prac-
v makes soil erosion a serious problem.

~ The native plow and harrow drag by carabao are the most
lements, The farmers use these 1mp1ements in
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cultivating and tilling their small farms both in the lowland
and upland areas. Mechanized farming is impractical in small

gize farms and steep slopes and it also requires big invest-
ment. However, in a few number of farms on the level to
moderately rolling upland areas modern farm machinery are
found.

Practices of crop rotation, intercropping, and application of
commercial fertilizer are not well planned. In places where
irrigation system are found the farmers plant second crops
of palagad rice in rotation with corn, camote, peanuts, beans,
tobacco and vegetables.

The usual wet seedbeds are used by farmers in germinating
seedlings of lowland rice, although the dry seedbeds are some-
times practiced. In the former, seeds are sown in hills close
together usually two or three inches apart. While in the latter

the seeds are sown ingide a shallow furrow and are lightly

covered with soil. ;
Selected and improved seeds are given to the farmers to

increase their yields. Soils are analyzed for fertilizer and

lime requirements.

Lands in the upland and hllly areas are cleared of their
forest cover. Adoption of special soil conserving practices are
necessary to minimize erosion. Three forest stations located

in. Consuelo, Salinas, and Magat Reforestation Project are

trying to reforest the grassland hills and mountainsg of the

province.
' LIVESTOCK AND POULTRY INDUSTRY

The wide rolling area of pasture lands in Nueva Vizcaya is
ideal for raising livestock especially cattle and carabao. Not

withstanding these natural advantages, the livestock industry
is only partly developed. The livestock before the war wasg
destroyed during the Japanese occupation and rehabilitation
is quite slow. - |

The Bureau of Animal Industry encourages the farmers to
raise cattle by distributing imported high qualiiiy breed stock
for improving the livestocks of the province. ]

Poultry are raised both for home cong
markets in the neighboring provmces. < o

ﬂb 0 _Das the, g1

lJA

of crop lands.

food crops.

AGRICULTURE

Vizcaya Province.

Kinds of livestock Number
Carabao 10,160
Cattle 3,170
Horses ........ 840
Hog: o 13,900
Goal e 650
Sheep .......... 90
Chicken S 60,360
Daclcies it o 6,150
Geese ... 400
Turkey 180

LAND USE CHANGES

FARM TENURE

33

TABLE 7.—Number and value of livestock and poultry in Nueva

Value in Pesos
1,859,280
332,850
118,440
639,400
13,000
1,800
120,720
15,380
1,080

700

Land use changes in the province involved the decrease of
pasture, idle, and forest areas and the subsequent expansion
People from other provinces migrated and
ultered the land use of Nueva Vizcaya.

The increase in population results in the production of more
Consequently more of the pasture and idle lands
have been settled and cultivated to crops.
lands were subdivided and turned over for agricultural
jpurposes.

In the interior part of the province, the hllls and rolling
areas are terraced and planted to agricultural crops and fruit

Cut over timber

¢ The province of Nueva Vizeaya has a total area of 680,393
hectares out of which 22,830.31 are utilized for farm lands.
These farm lands were operated by four general classes;
_ﬂmely, ‘owners, part owners, managers, and tenants.
- Owners are farm operators who own all the land in which
they work; part owners are farm operators who own part and
t or lease other parts of the land which they work;
nagers are farm operators who supervise the working of
he farm for the landowner receiving wages or salaries or
rt of the crops for their services;
perators who rent or lease from others all the land they work

and, tenants are farm

~The tenants are further clagsified into three groups; namely,
tgmtg or those who rent the land they work and
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pay as rent a share of the crop or crops grown, (b) Cagh

tenants or those who rent the land they cultivate and pay as

Percen’l.az]e Numherof Forms .'OFerc-led b‘]:
rent a specified amount of money or a definite quantity of the

crop or crops grown, and (c) Share-cash tenants or those .. (oo 204
who rent all the land they work and pay as rent a share of nagers B.27 . an ol
the crops in addition to a specified amount of money. “;"'"‘t e S -\\:“3'
y #h shave st B N

Of the total farm lands of Nueva Vizcaya, 12,087.43 hectares {anarts To19 - 1718 e
or 52.9 per cent were operated by owners; 2,958.74 hectares B 0 - 2094
or 18.0 per cent, by part owners; 4,905.99 hectares or 21.5 B e 218 1.29 ,
per cent, by share tenants; 40.10 hectares or 0.2 per cent, by
share-cash tenants; 31.16, or 0.1 per cent, by cash tenants; - T
144,14 hectares, or 0.6 per cent by managers; and 2,662.72 hec- :
tares, or 11.7 per cent, by other tenants. The average size
of falfm holdings was 2.43 hectares. The owners and part 5748 55.64
owners operate more of the farm lands than tenants. This ‘ e ]
is true in all the Cagayan Valley provinces thereby causing : NOTE:

p less agrarian troubles. The comparison among the Cagayan ::e':':;?;;;n
Valley provinces in landholdings and farm tenures is shown : -~ ‘ reporfed.
in tables 9, 10, and 11, and presented graphically in figs. NUEVA YIZCAYA ISABELA g CAGAYAN
24 and 25. ' ‘

f Percented e Fou :
TABLE 8.— Number and percentage distribution of farm areas according it ‘1" Amc i RDs ofem*“ b"]
to farm tenure of Nueva Vizeaya compared to Isabela and Cagayan, X e - 834 Z:*—--" %g;
1948. 063 =013 je=z oo 000
=014 Qm :
Nueva Vizeaya Isabela Cagayan o8 m,% —----11.63
Types of farm operators - o013 :
Area (ha.) |Per cent | Area (ha.) |Per cent | Area (ha.) | Per cent 2149 ! f 801
L — prre| e o) sy -
______________ ,958. g ,558. i L667. .
Sihiro tonants_ ... | D8050 | 218 | 16:9anes | 1014 | 1s,018iad i 1296
Share-cagh tenants. L 40.10 0.2 336.32 0.2 229.67
Cagh tenants.. .. P 31.16 (1511 1,148.41 0.7 86.02
Other tenants. .. e 2,662.75 190 13,630.01 8.4 3,239,384
Farm managers ... 114.14 0.6 - 215.54 0.1 9,481.13 ;
i) R R 22,830.31 100.0 | 163,351.85 100-(.) 136,989.86 u: Dol €078
7 5294 A
TABLE 9.—The number of farms by size of Nueva Vizeaya as compam j
to Isabela and Cagayem, 1948.
Nueva Vizcaya Isabela Cagayan
Area (ha.) N -
Number | Per cent | Number I Per cent Eumber Por cent NUEVA VlZCJ\YA ISABELA CAGAYAN
050TH0; 05 Bk U e SRR 981 10.4 5,882 £
Hg é'gg s S'gig Sé-g 27,41 | - Glﬂl’lli(' presentation of the different systems of land tenure in the three
10 to 19.99 180 104 y i provinees of the Cagayan Valley
20 BRHND L o fll il L 4 0.6

i _-,n,:.”":' "‘*"“"A 7




36 SOIL SURVEY OF NUEVA VIZCAYA PROVINCE
AGRICULTURE 37
TABLE 10.—The number and percentage distribution of farm operators

in Nueva Vizeaya as compared to Isabela and Cagayan, 1948. TYPES OF FARMS

e i s Nievd i iy Cabasin The province of Nueva Vizcaya has diversified agriculture.
Ol Iar. operators - 0 . . »
Number | Per cent | Number | Per cent | Number | Per cent .he :numbéfr bl e ClaS-SlﬁEd accordlng k0 types with{tacly
- corresponding percentage is shown in table 11.
e S gl s B
- 3 L) 2
Share t ts 3 r — I ?
%h:;r;z;:g:;grzsemnm 2,4(};% 2§ % 3,422 17§ 7’?3? TABLE 11.—Number of farms by type in Nueva Vizeaya.
as nants_. 447 1.2 42 Numb f
Othi 3 - umbeér o %
Ma]?;gt:r[;afl_t?_ 1,243 13. :13 4,76% 14 ? 1,5()? . Types of farm farms Percentage
TOTAL - -........| 9,895 | 100.0| 87,488 | 100,0 | @9,171 7’301 7.7
16 2.30
Sugar cane LR e o 10 0.10
FARM INVESTMENT Coeonnt S e SRR e = © 24 0.26
Farm investment of the farmers in the province are mostly Eﬁﬁ;ﬂw """" i 13: (1);2
in farm equipment and working animals. The investment on Vichopbblonii s W i 5 0.05
farm equipment are as follows: Root ecrop .. i 870 9.26
Qe sor Lo e s 7 778 8.28
Plowsl .t i 9,767 Sledas ot 7,279 ’ :
EHarfows o o i 8,724 T aCtOTS | e i et 4 SOESle e e e 220 190:00

The Census of the Philippines in 1939 gives the number of
ms in the province classified according to types. They are
escribed as follows:

Garts et 1,705 Stripping machines........ 12

1. Palay farms are farms on which the area planted to lowland or
upland palay was equal to 50 per cent or more of the cultivated
area.

9. Corn farms are farms on which the area planted to corn was
equal to 50 per cent or more of the area cultivated. :

- 3. Sugar cane farms are farms on which the area planted to sugar
cane was equal to 50 per cent or more of the area cultivated.

4, Coconut farms are farms on which 50 per cent or more of the
cultivated land was planted to coconuts. iz

- b, Fruit farms are farms on which the cultivated area planted to

fruit trees was equal to 50 per cent or more of the area

cultivated. . ‘

. Tobacco farms are farms on which the area planted to tobaceo
was equal to 50 per cent or more of the area cultivated.

7, Vegetable farms are farms on which the area planted to camote,
mongo, soybeans, tomatoes, sitao, cowpeas, patani, beans, cadios,
onions, radishes, eggplants, cabbages, gabi, water melons and
potatoes was equal to 50 per cent or more of the area cultivated.

& Root erop farms are farms on which the area planted to root crops

are equal to 6O per cent or more of the cultivated area.

'!Perce"tﬂ_‘je ‘bs Size of Farms

20 or move hedlares .19 273
6 to 1999 hetares 5.94

1599 1720
3t 499 hedtares

W43

ito 299 hectares .. &596
; 53,31

Less than 1 hechre B2 i

NUEVA VIZCAYA

%
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SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying consists of (1) the determination of the
morphological characteristics of soils; (2) the grouping and
classification of soils into units according to their character:
istics; (3) their delineation on maps; and (4) the descrip
tion of their characteristics in relation to agriculture and
other activities of man.

Soils, their landscapes and underlying formation, art
examined in as many sites as possible. Borings with the soi
auger are made, test pits are dug, and exposures such as road
and railroad cuts are studied. An excavation or road -cul
exposes a series of layers called collectively the soil profile
These horizons of the profile as well as the parent materia;
beneath are studied in detail and the color, structure, porosity
consistency, texture, and content of organic matter, roots

ot gravel and stones are noted. The reaction of the soil ang
its content of lime and salts are determined either in th¢
field or in the laboratory. The drainage, both external and
internal, and other features such as the relief of the land
climate, natural and artificial features are taken into conside
ration, and the relationship of the soil and the vegetation ant
other environmental features are studied.

On the basis of both external and internal characteristics
the goils are grouped into classification units, of which t
three principal ones are (1) soil series, (2) soil type, and (3)
goil phase. When two or more of these mapping units are i
such intimate or mixed pattern that they cannot be clearl]
shown on a small-scale map, they are mapped or grouped in s'
a (4) complex. Areas of land that have no true soil, sucl
as river beds, coastal beaches, or bare rocky mountain side
are called (5) miscellaneous land types. Areas that are in
accessible like mountains and great forest areas whose classi
fication is of no agricultural importance for the present ari
classified as (6) undifferentiated soils.

A series ig a group of soils that have the same genetic horis
zons, similar important morphological characteristics an
gimilar parent material. It comprises goils which have esgen
tially the same general color, atructure, consistency, range o
ef, natural - int:

are shown as phases.

- goil type.
- degree of slope and amount of gravel and stone in the surface
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where the soil was first identified. Since no soil series was
established in Nueva Vizcaya Province, Cauayan series, which

- was first found and classified in Cauayan, Isabela, was cited

here as an example.

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

A phase of a soil type is a variation within the type, differing
from the soil type only in some minor features, generally
external, that may be of special practical significance. Dif-
ferences in relief, stoniness, and extent or degree of erosion
A minor difference in relief may cause
o change in the agricultural operation or change in the kind
of machinery to be used. The phase of a type with a slight
degree of accelerated erosion may need fertilizer requirement
and cultural management different from those of the real
A phase of a type due mainly to degree of erosion,

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

A go0il complex i a soil association composed of such intimate
mixture of series, types, or phases that cannot be indicated
geparately on a small-scale map. This is mapped as a unit
and is called a soil complex. If, in an area, there are several
geries such as Guimbalaon, Luisiana, Annam and others that

. are mixed together, the two dominant series must bear the
‘name of the complex, as the case may be.

If there is only
one. dominant constituent, that series or type bears the name

- of the complex as Guimbalaon-Annam complex.

surface and subsoil samples - for chemical and physical

7 analysis are collected from each soil type or phase, the number

determined by the importance and extent of such soil
Profile sgamples are also obts.med for further
#oil

umm!

u“n |_zl LidLl
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3. Miscellaneous land types:
(1) Mountain soils, undifferentiated ... 45
(2)F Riverwasniies s S ses Naem e o 152

The soil survey party, composed of two or three technical
men, maps the area and delineates the various soil types,
phases, complexes and miscellaneous land types. All natural
and cultural features found in the area are indicated on the
soil map, such as trails, railroads, bridges, telephones and
telegraph lines; barrios, towns, and cities; rivers and lakes 5
prominent mountaing, and many others. ]

SOILS OF NUEVA VIZCAYA PROVINCE

The soils of Nueva Vizcaya are classified into three general
groups based on their relief, namely, (1) soils of the plains
and valleys, (2) soils of the uplands, and (3) miscellaneous
land types. There are nine soil types under the first group;
sixteen soil types and three soil complexes in the uplands;
and two miscellaneous land types.

S0ILS OF THE PLAINS AND VALLEYS

Soils under this group have level to nearly level relief.
They were developed from alluvial deposits which have been
washed down from the surrounding uplands.

BAGO SERIES

The soils of this series are formed from alluvial deposits.
The relief is level to undulating and are located on the lower
gections of upland areas of the province. Like the Bago soils
found in Occidental Negros, the undulating uplands have
oxcessive external drainage and where the water collects on
the valley floors due to poor drainage, the water remains
gtagnant for some time. Lowland rice is planted on the level
areas; coconut and citrus are grown on the elevated areas.

"The typical profile characteristics of the series are as
follows:

Soil type

Soil types
Numbers

1. Soils of the plains and valleys:

(1) Bago sandy clay loam
(21 B anitor Al el iy S o v R o L
(3) Brooke’s loam ...
(4) Maligaya clay loam ..
(5)Quingmal clay: Sloartear TR T L Sl e R0
(6)+ Quineua ysilt [loam wnaw i bioms oo ini
(7) San Manuel sandy loam ...

(8) San Manuel silt loam

Depth Characteristies
(em.)

0—15 Surface soil, sandy clay loam to clay; light gray to dark
gray; friable and loose when moist, slightly plastic and
sticky when wet; poor in organic matter; affords good
root penetration.

(9) Umingan loam'- . .-t 0 . o RS
‘ i ; 15—55 Subsoil, clay loam; light brown to grayish brown; sticky
2. Soils of the uplands: and plastic when wet, hard when dry; poor in organic

i matter; non-calecareous; some concretions present.

55—150 Substratum, light brown to yellowish brown eclay, with
brown mottlings; sticky when wet; no concretion in this
layer; non calcareous.

SR AT oS e oyl GaTm . s o 407
(2) Annam clay loam ...
(3) Bolinao clay loam fen il
AyfeauavanstelatiSloant e iiig . T G BTG, Sy G
(o @atayan S =and i oamige Sed oy 5 BEISRERISEIE SRR G I
{(Bi)s EavaonclaysRamiEiie e &
(7)) 8 Gnimbalaoniclay Sloame o = PSR e
(8) Guimbalaon clay loam, eroded phase ...
(9) Guimbalaon gravelly clay loam ;

Bago sandy clay loam (262).—This soil type is found in
Bagabag, Sta. Lucia, Careb, Lantap and Morong with an
agpregate area of 5,282.53 hectares or 0.78 per cent of the
(LY Llistans delas Moamie . ns o o {otal area of the province. This soil type as found in the
(11) Rugao clay .ooevverinne. ‘ _;‘pvince is 910 feet above sea level. The external drainage
(12)F Rugao fsandy loaris. oot i i e i ' ~ ia fair while the internal is poor.
(18) San Juan clay .. ' The surface soil is sandy loam to sandy clay loam. The
(14) Sevilla clay loam o 4
(15) Sl dlay ok v ose and friable surface soil is subject to erosion. Its organic
(16) Sta. Fllomena clay loam or content is poor, The thickness of the surface soil
(17) Bantay ng comp! 15 centmeters and is light gray to dark

: ,t. It is soft, plaatm ‘and

e
(
e LT
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TABLE 12.—Soil types, their eorresponding areas and percentage; crops
grown in Nueve Vizcaya.

Soil (e}
t§pe Soil types Area Percentage pre;ggg %r;;:tgt?;n
0.
262 | Bago sandy clay loam___..__. 5,282.53 0.78 | Lowland rice, corn, tobacco
fomous, garlic, vegetable
ruits.

16 | Bantog elay loam _______._._ 7,514.90 1.11 | Lowland rice.

607 | Brooke'sloam ... ... 1,967.13 0.29 | Lowland  rice, fruit trees
vegetables.

117 | Maligaya clay loam______.___ 8,354.80 1.23 | Lowland rice,

109 | Quingua clay loam ... ....-- 9,658.85 1.42 | Lowland rice.

5 | Quingua siltloam ._._.______ -9,725.16 1.48 | Lowland rice, corn, tobacco
fruit trees, vegetables, root
crops. ]

96 | 8an Manuel sandy loam._...__ 4,442.63 0.65 | Lowland rice, corn, tobacco.
onjons, garlic, wvegetables
fruits.

82 | San Manuel silt loam_ _______ 8,470.11 0.51 | Corn, tobacco, vegetables
fruit trees, camote, cassava,
peanuts.

822 | Uminganloam______________ 2,166.05 0.31 | Lowland rice. corn.

407 | Alaminos clay loam__________ 7,625.41 1.12 | Upland rice, fruit trees,
98 | Annameclay loam ___________ 100,434 .44 14.76 | Second growth forest.
108 | Bolinao clay loam___________ 729,38 0.11 | Second growth forest.
897 | Cauayanclay loam__________ 1,856.62 | 0.27 | Second growth forest.
396 | Cauayan sandyloam _.______ 3,005.96 0.44 | Second growth forest. Figure 26. A proﬁle of Bage sandy clay loam, Sta.
HPNIERAracn clay ~o” o0 i 0L L 66.30 0.01 | Second growth forest. Lucia, Bagabag, Nueva Vizcaya.
280 | Guimbalaon clay loam___.__. 49,907.78 7.34 | Primary and secondary forest.
vl Gl;l?;?:ho_lz?l_a_y:l_o_afj _.ef???t}? 19,251.40 2.83 | Grasses, second growth forest.
288 | Guimbalaon gravelly clay loam| 18,367.30 ~ 2.70 | Root crops, secondary forest. ‘
[ 140 | Luisiana clay loam ._________ 8,841.06 1.30 | Upland rice, forest.

400 | Rugao clay 46,827.15 6.81 | Upland rice, root crops, secon

i growth forest.

| r
; 399 | Rugaosandy loam___________ 1,724 .00 0.25 | Upland rice, second growth
: i forest.

600 | San Juanelay_ .. ___________ 1,193.54 |. 0.18 | Grass, second growth fores

650 | Sevilla clay loam

6,034.02 0.89 | Upland rice, second grow
; forest.

14 | Sibul clay 8,863.16 1.31 | Grass, second growth forest, =

580 | Sta. Filomena clay loam..____ 419.95 0.06 | Upland rice, vogetables, cltrus
402 Banbay—Bauangcomplex _____ 3,881.70 0.49 | Upland rice, grass, #ed
growth forest.

524 | Guimbalaon-Annam éomplex 19,936, 59 2.98 | Rice, root oropa, foreat,

404 | Luisiana-Annam complex ... . 1,127,828

Vizeaya.
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sticky when wet. The subsoil is almost gsimilar to the surface
soil, except for its bluish gray color due to poor drainage.
It is hard and compact when dry, sticky and plastic when
wet. The substratum is light brown to yellowish brown
coarse clay.

This soil is devoted to lowland rice. The varieties planted
are Los Ba#ios, Alaminos, Thailand, and Sepot. The average
yield is 45 to 50 cavans of palay per hectares.

BANTOG SERIES

This soil is found largely on the level areas of Dupax and
Bambang and to a lesser extent on the low areas of Solano.
This soil, like those found in Bulacan and Leyte, has poor
drainage. The internal drainage is very much impeded due
to the fine texture of the soil throughout the whole dept
of the profile. Although there are no stone and houlder

hanized f i e ractical. j
Oui?;\(;fll);h? eﬁicz ise : graol;lvnriniw?i?ces :Otyz(;imbiczfltslgalirrigation' - 25 files el Sm:::sg; ﬁan?nzt%?iia: lizaf:.ﬂs st N
water is available. The other crops are fruit trees, rooterops,
and vegetables. Bantog soils have profile characteristics as
follows :

Depth Characteristics

(em,)

0—35 Surface soil, clay to clay loam, brown to dark brown when
wet, grayish brown when dry; good medium granular
structure; slightly sticky and plastic when moist, forms
hard clods when dry. It is fairly rich in organic matter
content. :

356—80 Subscil, fine clay loam to clay; light brown to yellowigh
brown; medium granular structure; compact; slightly
plastic and sticky when wet. Poor in organic matter;
free from any coarse ‘skeleton. The change from thd
surface soil to this layer is gradual.

80—150  Substratum, grayish clay with brown mottlings; poor coarsu
granular structure; slightly crumbly when dry a
plastic when wet. No gravels or stones present.
.smooth and gradual boundary separates this layer £
the subsoil.

- . &

Bantog clay loam (16).—Bantog clay loam is the only soil 8 o ‘

type found under thS Eerles Wlth Aan area Qf 7 514595‘) heﬂta ¥ . g 40, Rlce on Maligaya clay loam between the towns of Solano and Bascaran,
il Eir : k - . . ) Nueva Vizcaya.

PLATE 10
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fine-textured clay. Small creeks traverse this soil type provid luyer is easily penetrated by roots. The soil is sticky and

ing natural drainage. Stones or boulders of any kind axe plastic when wet.
' This soil type is cultivated to lowland rice such as Wagwag

absent.

The surface soil ranges in depth from 25 to 35 centimeters and Raminad. The average yield is 40 cavans of palay per
and is brown to dark brown. It is of fine clay loam which Jhectare. Vegetables and legumes are planted in rotation
is slightly plastic when moist and forms hard clods upo with rice.
drying. Its organic matter content is fair. MALIGAYA SERIES

Rice is the main crop grown on this soil type. The varieties Soils of this series were developed from alluvial deposits.
are Raminad, Wagwag and Guinangang which give an average Pheir relief, like those found in Nueva Ecija and Laguna, is

Jevel to slightly undulating. Maligaya soils occupy the low-
and areas of Solano, Bayombong and Diffun. A small portion
; i {g found in Namaparan. The aggregate area is 8,354.80 hec-
BROOKE:S (SRR S 9 {ares or about 1.23 per cent of the provinecial total area. This
peries is generally level with a poor internal drainage. Small

yield of 90 to 100 cavans of palay per hectare. The rice ﬁel
are irrigated and rice is grown twice a year. i

The soils of this series were formed from recent alluv

deposits. The land is almost level to slightly undulating and wreeks traverse the area.
like those found in Palawan are poorly drained internally The typical profile characteristics of thiz series are ag
The fine-textured soils within the profile cause poor internal follows: :
drainage. There are neither rocks within the layers of the Depth Chinfeteristios
profile nor outcrops on the surface. Plant roots can easily é‘m')% o b { 3
penetrate the soil. The profile characteristics of this soil typ = urface ‘soil, brown to dark brown clay loam with reddish-
foll i brown to brick-red streaks; sticky and plastic when wet,
are as 1olloOwSs: 3 friable and granular when dry; concretions present;
Depﬂ; Chavarteratios ] boundary with underlying layer is smooth and gradual.
(em, # |
: ! ML S [iga, o
0—20 Surface soil, loam; pale brown to light brownish gray when Subsoil, light brown to reddish-brown ‘elay loam,' ol
: £ : o and granular when dry, heavy and slightly plastic when
dry, dark gray to almost black when wet; medium {14 = h eulatrat i th d i
coarse granular structure; hard when dry, sticky and o et ybopRdary Swith SEUURUERUITE CASHERIGOES RELEE UE 8 S E
plastic when wet; easily penetrated by roots. 60—150 Substratum, light brown to reddish brown clay to silty
20—T0 Subsoil, ¢lay; light brown to yellowish brown; coarse granul clay; slightly compact; coarse and gritty.
to massive structure; hard and compact when dry; ne
' - Maligaya clay loawm (117).—This soil type occupies the wide

coarse skeleton.

70—150  Substratum, light brown clay; sticky and plastic when lowland areas of Solano, Bayombong and Diffun. Rice, the

compact and hard when dry; no coarse skeleton. Boundar main crop, can be planted twice a year due to the presence

with subsoil is smooth and diffused. ol an irrigation system. The average yield of the first crop

Brooke’s loam (607) —Brooke’s loam is found in the barr i# 60 cavans of palay per hectare while the second crop gives
: wbout 50 cavans per hectare. The common varieties planted

of Kirang, Lobo and Darapidap in the town of Aritao. |

occupies an area of 1,967.13 hectares or 0. 29 per cent of th re Alaminos, Thailand, Wagwag, Sepot and Concejala. The

total area of the province. The land is almost level. Inter anting season for the first crop is in August and harvested
January, while the second crop is planted in April or May

and external drainage are both poor. Its organic matter conss s h bt
tent is fair as shown by its black color. . : REVEEted 1n July.
 The surface soil is pale brown when dry, light brown 1  QUINGUA SERIES
~ gray when wet. It has a medium to COSIE structure. v 4 goil geries is found in the different barrios of Aritao,

‘aace -e 8 in depth from 16 1o 20 centimeters. 'I'h nb ' yombong, Solano, Bagabag and Maddela. The
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relief is level to very slightly undulating. The external and L DRSO NG (MR Y & 08 -
internal drainage are good. The surface drainage is facilitated
by the presence of numerous rivers and creeks traversing the
area. There are no stones or rock outcrops. Like the soilg
of Bantog and Bigaa series, these soils have reddish-brown
gtreaks which is a usual characteristic of lowland rice soils.

Quingua series has typical profile characteristics as follows:

D(ec%lﬂl) Characteristics
0—40 Surface soil, clay, clay loam or silt loam; brown to yellowis

brown with reddish brown streaks; loose and friable;
boundary with subsoil is clear and smooth.

40— 80 Subsoil, light brown to dark brown silty clay loam or ]oan'i-
loose to slightly compact; boundary with substratum is
gradual and smooth.

80—100 Substratum, brownish yellow to light hrown silty clay loam)|
loose to slightly compact.

Quingua clay loam (109).—This soil type is primarily cul-
tivated to lowland rice. Palagad rice planting is the commo il
practice on this soil type. Irrigation water is available
throughout the year.
Quingua clay loam has a total area of 9,658.85 hectares or 1.42
per cent of the total area of the province. This soil type i
continuously cultivated to rice although sometimes vegetables
and legumes are planted in rotation. The varieties of rice
planted are Alaminos, Thailand, Wagweg and Raminad.
These are planted from August to October for the first cro p
and harvested from January to February. The average yield i
ig B0 cavans of palay per hectare which can be further in-
creaged with judicious use of fertilizers.
Quingue silt loam (5).—This soil type is cultivated to rice,
corn, tobacco, fruit trees, vegetables, and root crops. The
rice variety grown is Sepot with an average yield of 40 cavans
of palay per hectare. The white flint variety of corn gives
an average yield of 25 cavans of shelled corn per hectare.
This soil type covers an area of about 9,725.16 hectares
1.43 per cent of the total area of the province. It is found
in different barrios of the municipalities of Arltao, Bambang
Bayombong, Solano and Maddela. '
This soil, being almost level to shghtly undul&tmg, can by
ia,rmed with minim !

Figure 30. A profile of San Manuel series. Note
how casily plant roots penetrate even the
subsoil.
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The surface soil of San Manuel silt loam ranges from 20
observance of proper soil management could give substantial to 80 centimeters deep. It is light brown to brown, loose
crop yields. and very friable. Its consistency varies from slightly plastic
SAN MANUEL SERIES to hard, relative to a decreasing moisture content. It has a

moderate amount of organic matter and is easy to work. The
gubsoil is light brown to brown granular loam with dark red
mottlings. The depth of this layer is about 90 centimeters
from the surface. The substratum is yellowish-brown and of
fine sandy material which is structureless.

This soil is mostly planted to corn, tobacco, vegetables, and
fruit trees. The first crop of corn of the white flint variety
gives an average yield of 22 cavans of shelled corn per hectare,
whereas, the second crop gives only 15 cavans per hectare.
Both native and Virginia varieties of tobacco are grown, the
average yield of the latter is 845 kilos per hectare. The native

Soils of this series are alluvial and are considered one of
the best soils for general agriculture. In Nueva Vizeaya, soils
of this series are planted to corn, tobacco, and vegetables.
San Manuel soils are fertile, level, and are very well drained.
No coarse skeleton found within the profile.

San Manuel soils are comparatively lighter in color and
coarser in texture than Quingua soils, though both have similar
velief. The silt loam and sandy loam soil types are mapped
under this series in the province.

The series has typical profile characteristics as follows:

Dbk PR e varieties are Baculao, Magalayao, and Simmaba with an aver-
0— 30 Surface soil, sandy loam to loam; light brown to brown; age yield of 872 kilos per hectare. Other crops that grow

well on this soil type are camote, cassava, and peanuts. They
are either rotated with corn or interplanted with tobacco.

loose and friable; slightly plastic when wet; fine granular
structure; moderate amount of organic matter; boundary

with subsoil gradual and diffused.
UMINGAN SERIES

Soils of this series are alluvial and were formed as a result
of continuous deposition of soil materials by water. The
velief is level. External and internal drainage are generally
pood. This series occurs in close association with San Manuel
goils. They are similar in color but differ in profile. In the
profile of the Umingan series there is a layer of riverwashed
wtones and gravel accumulations, a distinctive characteristic
of this series which is absent in the San Manuel series.

30—100 Subsoil, leam; light brown to brown with red mottlings;
granular; moderate amount of organic matter; boundary |
between subsoil and substratum is diffused and gradual.

100—150 Substratum, yellowish brown; slightly compact silt loam
grading into loose structureless fine sand in the lower
substratum.

- San Manuel sandy loam (96).—This soil type is very easy
to cultivate. There are practically no impediments in tillage
operation and the soil is loose and friable. This soil is found

= i Depth A
along the Magat River from Bambang to Bagabag. It is sub- - (em.) oheq ey
ject to floods during the rainy reason. It covers an area of A 0— 30 Surface layer, sandy loam to loam; brown; granular; affords
4,442.63 hectares or 0.65 per cent of the total area of the SeleElobl peleton Bl i s it dg s ORI
subsoil is gradual and diffused; little amount of organic
province.
. matter present.

The soil is sandy and has poor water-holding capacity. 40— 60 Subsocil, brown to dark brown, loose, friable sandy loam;
Rice, corn, tobacco, onions, garlic and vegetables are grown - boundary with underlying layer is smooth and abrupt.
on this soil type. ' 60—120 Substratum, consists of a mixture of stones and gravels

¢ which are roughly spherical, and occasionally pebbles 10

San Manuel silt loam (82).—This soil type ig found along

the banks of the Cagayan and Magat Rivers and occup Umxingan loam (B822).—This sdil type is agriculturally im-
an-area of 3,470.11 hectares ! / portant. in the province though it covers only a small area
f the Provilee . Lot : the Sta, Fe River in Aritao. It covers about 2,166.05
' ' ey : IJ.’G of the total area of the provmce. ‘

centimeters in diameter and coarse skeletons are found.
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It is intensively cultivated to rice. Guinangang is the rice
variety commonly grown and gives an average yield of 40
cavans of palay per hectare. Corn is grown after the rice
is harvested. '

‘The surface soil is light brown to brown, loose, friable and
granular. It reaches to a depth of about 30 centimeters. It
contains very little amount of organic matter. The subsoil i
brown to dark brown sandy loam, loose and friable. The
boundary between the surface soil and subsoil is smooth.
depth of the subsoil ranges from 30 to 60 centimeters from
the surface. The substratum consists almost entirely 51
gravels and stones which is the distinguishing characteristic
of the soils of the series. '

80—120 Substratum, the same physical characteristiecs as the above
layer but with the presence of highly weathered basalts
and andesites; iron concretions present.

Alaminos clay loam (407).—This is the only type delineated
under this series. It is found in Diffun and Aglipay and has
an aggregate area of 7,625.41 hectares mostly in the rolling
hills. The growing of fruit ftrees is suitable on this soil.
level areas between hills are being used for lowland rice fields.
The rice varieties grown are Raminad, Los Bafios, and Wag-
wag. The average yield is about 30 cavans of palay per
hectare.

In order to maintain good yields from this series, - proper
woil management should be practiced.

SoILsS OF THE UPLANDS ANNAM SERIES

The Annam series represented by Annam clay loam is an
extension of the series from Nueva Ecija Province. These
4oils are derived from conglomerate igneous rocks, mainly
basalt.. The relief is rolling to hilly and cultivation to any
¢rop is impractical. The vegetation on this series consists of
primary and second growth forests and grasses. Annam
yeries differs mostly from the other series in large quantity
of gravels, pebbles, cobble stones and boulders found in its
fiubsoil.

- The profile characteristics of this series as represented by
{he clay loam type are as follows:

ALAMINOS SERIES

Alaminos goils are found around Diffun and Aglipay. Lilke
Luisiana soils they are formed from volcanic rock decomposi:
tion. The relief is rolling with some level areas. The exter
nal drainage is good to excessive in rolling areas: fair on level
areas. The series is traversed by the Dumadata Rivel
Second-growth forest and grasses are the vegetation on the
hilly and rugged areas while the level portions are cultivated
to crops. !

The surface soil ranges in color from light brown to bricl
red. It reaches a depth of 25 to 30 centimeters. It i
friable and is of medium granular structure. Iron concre
tions are found on the surface. The clay loam subsoil is red
dish brown to brick red. It is loose and friable. Concré
tions are also present in this layer. The physical character
istics of the substratum are similar to those of the subsoi
except for the presence of a mixture of highly weathered
bhasalts in the latter.

Alaminos series profile characteristics are as follows:

Depth Characteristics
(om.) d

0— 2b Surface soil, brown to reddish brown clay loam to clay;
granular structure; friable; sticky and plastic when wet.
06— 50 Subsoil, clay loam; brown to reddish brown; slightly com-
E pact; granular structure; concretions and gravels are
present; sticky and plastic when wet, loose and friable
. when dry.
¢ 50120 Substratum, gravelly clay; grayish brown to brown; sticky;
boulders and tuffaceous rocks are embedded in this horizon.

Depth
(om.) Characteristics

0~ 80  Surface soil, clay loam to loam; light brdwn to brick
friable and loose; medium granular structure; ivon
qretinm ave present. - '

 Annam clay loam (98) .—This soil type is found along the
houndaries of Nueva Ecija, Pangasinan, and the sub-provinee
Ifugao. It is also found on the eastern mountainous re-
11 Oi Holano and Bagabag, and on the western gection of

swi, reddish brown to brick red clay loam. It
v deep, granular and friable when dry,

ARt ) fg
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sticky and plastic when wet. The external drainage is exces
sive; internal drainage is good. The subsoil is brown
reddish brown, slightly compact granular clay loam. Thi
lower subsoil which gradually merges with the substratu .
consists of gravels, pebbles, cobble stones and boulders. Thi
soil type has an area of 100,434.44 hectares, or 14.76 per ce-
of the provincial total. ;

BOLINAO SERIES

Soils of the Bolinao series are formed from the weathering
of hard coralline limestone. The relief varies from gently un
dulating to rolling. Limestone outcrops are common,

In the province this series is not cultivated nor cleared
It is under primary and second-growth forests. Fruit tre
will thrive well in this series.

The surface soil is light to dark reddish brown or brick red
moderately friable; the subsoil is reddish brown coarse gra
nular clay. The external drainage is good; internal draina
is fair to good. 1

The typical profile characteristics of the series are

follows :
Rﬁ?xt;] : Characteristics
0— 20 Surface soil, clay to clay loam; reddish brown fto bri'
i red; moderately friable; fine granular structure; hant
o when dry, plastic when wet; limestone outcrops foun
on the surface. :
20— 40 Subsoil, clay; brownish gray to light reddish brown; coard
and weathered limestone rocks are present in this layer
boundary between the surface and subsoil is wavy an
gradual.
40-— 150 Bedrock, hard porous coralline limestone, white to yeIloW'i' 1

Whitef sg)metimes with streaks of red; boundary with th
subsoil is abrupt, wavy to broken. The layer below th
150 centimeters depth is usually white, hard limestone,

Bolinao clay loam (108).—This soil type was mapped i
Barrio Dumadata, Aglipay, the only place in the province whed
the soil type is found. It covers only 729.88 hectares or 0. A
per cent of the whole area of the province. e

Limestone outcrops are common in the area. Soil erosio
is not much of a problem because of thick etative cove
The land is gently undulating to rolling, ter inag

.15 () (]

[]

centimeters.

surface.
wndesite. The relief is level to undulating, with fair to good
pxternal drainage but poor or slow internal drainage. There

& tions,
glratum is pale grayish brown;
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“urface soil ranges from 10 to 20 centimeters. It is friable
with fine granular structure.
nd sticky when wet.
W coarse granular structure.

It is hard when dry and plastic
The subsoil is dark reddish brown with
Its depth ranges from 30 to 40

sontimeters from the surface. A layer of hard coralline lime-

Wlone, a characteristic of this goil, is found in the subsoil. This

10l type can be used for pasture or orchard.
CAUAYAN SERIES

The soilg of this series are characterized by pale brown to
srayish brown surface soils ranging in depth from 15 to 20
The subsoil is 20 to 50 centimeters from the

The soil is formed from igneous rocks of basalt and

are no rock outcrops but conecretions are found in the profile.
It is cultivated to rice, vegetables, and fruit trees.
Cauayan series profile characteristics are as follows:

Depth *
(em.)

0— 20 Surface soil, clay loam to sandy loam; pale brown to grayish
brown; sticky and plastic when wet, friable and granular
when dry.

Characteristics

20— 50 Subsoil, clay; grayish brown to reddish brown; gritty; com-
pact with few iron concretions. 2
50—150 Substratum, clay; pale grayish brown with mottlings; sticky

and plastic when wet.

Couayen clay loan (397) .—This is one of the smallest soil
{ypes mapped in the province. It is an extension of the same
goil type in Isabela Province. It is located in the outskirts
of the town of Diffun, on the boundary of Isabela and Nueva
Vizcaya Provinces. Like the soils in Isabela, this is utilized
for lowland rice and vegetables.

The surface soil is pale brown, grayish brown to pale gray

L clay loam with reddigh streaks which is common in cultivated
. Aareas.

It is medium granular in structure and is sticky and
wet. The subsoil is grayish brown to reddish
and compact hard clay with few iron concre-
with the substratum. The sub-
‘sticky and plastic when wet.
distinguishing characteristic
cqn-"

plagtic when
hrown, gritty,
It merges gradually

Reddigh spherical concretions, a

weries, are found in the gubstratum. Locally, these
called “Minuri”
£,
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Cauayan sendy loam (396) —The surface soil is grayish
brown to brown. It is loose and friable; sometimes hard and
compact when dry. The lower layers are inherently similar
to those of the clay loam type of soil of the series.

This soil type has an area of 3,005.96 hectares or 0.44 pe w’
cent of the provincial total.

FARAON SERIES

Soils of this series are formed from limestone on hilly or
mountainous relief. Faraon soils are well drained. Outcrops
and stones of lime are often present. The upper bedrock is
more or less highly weathered and soft, gray to yellowish gray
in color. The lower bedrock is harder and more compact.
In some places, however, the upper and lower horizons are
similar and distinguishing one layer from the other is rather
difficult. _

Faraon cloy (132).—Faraon clay is black and has a rela
tively high lime content. The surface soil seldom cracks nor
shrinks upon drying. Some areas are with rock outerops
which impede tillage operations. Pebbles and cobbles are also
found on the surface. The soil has a good coarse blocky struc-
ture; plastic and sticky when wet, friable when dry. Plant
roots can easily penetrate the surface layer. It is about 20
centimeters deep. :

The subsoil is clayey, yellowish brown to grayish brown, and
has a good coarse granular structure. It is also sticky when
wet, slightly friable when dry. Lime rocks are also present
in this layer. Its depth ranges from 20 to 30 centlmeter
from the surface.

The substratum consists of highly weathered limestone which
is soft and friable. It is about 30 to 80 centimeters deep.
Underlying the substratum is a hard coralline limestone bed
rock. This horizon is gray or grayish white and structureless,

This soil type is an extension of the same soil type delineated
in Isabela Province. It covers about 66.30 hectares or 0.10
per cent of the provincial total.

?

GUIMBALAON SERIES

Guimbalaon soils are developed from Weathered produet
of igneous rocks, mostly basalts and andesites. The relief
ranges from rolhng to mountain 8, '
&IQ nume Q il

it one of the typical characteristics of this series.
and secondary forests and grasses cover this series.
in pood to excessive.

45— 50

B

ul the province.
{imber in these areas should be cut under a strict program of
#elective logging.
forestation should be instituted to minimize erosion.

diirker when wet.
vontimeters.

o7

Primary
Drainage

THE SOILS OF NUEVA VIZCAYA PROVINCE

Surface layer is brown to reddish brown. The subsoil is
oderately friable and slightly loose clay loam.

The typical profile characteristics of the series are as

follows :

Depth

{cm.)

0— 35

Characteristics

Surface soil, clay loam to loam; reddish brown to dark
reddish brown; good medium granular structure; slightly
compact; sticky when wet; fairly rich in organic matter;
non-calcareous stone and boulders present.

Subsoil, reddish brown clay loam; poor coarse granular
structure; slightly sticky when wet, slightly compact when
dry; mon-calcareous; few iron concretions present.

Substratum, clay loam; reddish brown to dark brown; poor
coarse granular structure; sticky and plastic when wet,
hard and compact when dry; non-calcareous, reddish
spherical coneretions present.

50—150

Guimbalaon clay loam (280).—This soil type is found in the

eastern mountainous sections of the towns of Dupax, Bambang,

nd Bayombong, and in the hills east and north of Solano.
Is aggregate area is 49,907.78 or 7.34 per cent of the area
Thickly forested sections of commercial

In places where trees are already out re-

The surface soil has a distinet dark brown color and becomes
Its normal depth ranges from 20 to 35
The clay loam surface soil has a good medium
anular structure. It is sticky when wet and becomes slightly
ard and compact when dry. A distinguishing characteristie

of this soil type is the presence of rock outcrops.

Guimbalaon elay loam, eroded phase (279).—This soil phase

vecurs in the hilly sections of Aritao and Bambang. Its aggre-

16 area is 19,251.40 hectares or 2.83 per cent of the area
the province. Sparsely growing trees and grasses compose
o vopetative cover of this soil phase. There is severe erosion,
d reforestation is necessary to check surface runoff.

hase hag a similar velief to that of the clay loam
riini '&ﬁd praﬂle characterisucs are also iden-

“
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tical. The difference is in the depth of the surface soil
Guimbalaon clay loam, eroded phase, has a thin layer of sur
face soil ranging from 5 fo 10 centimeters. Boulders and
rock outcrops are present on the surface.

Guimbalaon gravelly clay loam (288).—The surface so
ranges from 15 to 20 centimeters deep. The color is browl
to reddish-brown. The presence of numerous gravels and
boulders on the surface differentiates it from the clay loan
type. Its relief and drainage are the same as those of Guim
balaon clay loam. This soil type is found in the western
hilly sections of Bayombong and Solano. The aggregate ared
of this soil type is 18,367.30 hectares or 2.70 per cent of the tota
area of the province. Primary and secondary forests and
grasses are the common vegetation on the steep slopes. The
lower slopes are cultivated to crops. Grasses on the lower
slopes are often burned which induce soil erosion. This burn
ing should be stopped and trees should be planted to minimiz¢
soil erosion.

LUISIANA SERIES

d . g 0 . . 3 Figure 32. A landscape of Guimbalaon gravelly clay leam at Masoe, Bayombong,
Soils of this series are upland soils with roughly rolling t¢ Nuea I iada it - NOts the nnnfetors ookl Cuictops s istnguiskiny Cia acteriatio

hilly relief. Thig series, together with Guimbalaon, Antipol¢ of the series.
and Alaminos as well as other red soils, is developed from
basaltic rock materials. Some distinet characteristics of thi
gories are the dark red soil of the deep profile and the absenct
of boulders on the surface or underneath. The weathering ang
decomposition of the parent rock were of such intensity thal
the profile development was consequently very deep. Thi
absence of coarse skeleton in the profile is noticeable. Changel
in the profile are very gradual from the surface to thi
gubstratum. '

Typical Luisiana series profile characteristics are as follows

Depth

(em.) Characteristies

0— 2b Surface soil, clay loam to clay; brown to light reddish
brown; prismatic to columnar in structure; sticky
wet, loose and friable when dry; smooth and obscu
boundary between the surface soil and subsoil. q

25— 70 Subsoil, clay; yellowish brown to light feddish-brown wit
reddish, purple streaks; friable and mellow; columnar ¥
structure; splotches of light gray, yellowish gray,
yellow also exist. :

70 and below Substratum, very friable clay, s
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: . SAN JUAN SERIES
Laisiana clay loam (140).—Luisiana clay loam is the onl

soil type found under this series in Nueva Vizcaya. 'It -
the rolling and hilly areas around Maddela and Aglipay: h
area is 8,841.06 hectares or 1.30 per cent of the provincid
total. i

The soil is well drained. The surface soil is friable whe
moist, slightly hard when dry, and slightly sticky e_md ;plas_
when wet. The other principal characteristics of this soil ’Fy D!
are its red color and the depth of its profile. The subsoil ]
vellowish brown to light reddish brown. The substratum

red,

San Juan soils are derived from igneous rocks on an un-
dulating to hilly relief with small patches of level areas. The
ernal drainage is poor, but external drainage is good to
@xcessive. The soils are generally compact and contain stones
ol varying sizes.

San Juan clay (600).—This soil type mapped in Nueva
Vizcaya is adjacent to the Annam clay loam on the northern
tip of the province. It is an extension of the same soil type
in Isabela Province. It covers 1,193.54 hectares or 0.18 per
tent of the provincial total. At present the area is not cul-
tivated. It is covered by cogon, talahib, and some binayoyo
rees. The relief is rolling to hilly.

The surface soil is brown to grayish brown, slightly com-
pact, and it reaches a depth from 25 to 30 centimeters.
The subsoil is brown, sticky and plastic clay with rust brown
mottlings. This layer is rather compact. The lower subsoil
I8 compact, gritty sandy clay. The depth of the subsoil is
about 100 centimeters from the surface. Underneath the
the subsoil are highly weathered igneous rocks.

RUGAO SERIES

Thig sgoil series was developed from shale and sar_ldston_
The color of the different layers are more or less alike ant
rconcretions exist from the surface to the substratum.
pelief is rolling to hilly. External drainage is excellent Whlj_
~ internal drainage is fair. Second-growth forest covers mos
~ of the area while upland rice and root crops are grown ol
~ wome cleared places.

SEVILLA SERIES
~ Rugao clay (400).—The surface soil is grayish brown

o gray which is friable and with a few iron concreti.on-
he depth ranges from 20 to 30 centimeters. The subsoil ;_.
gray to light brown clay with concretions; compaqt W_h,
sticky and plastic when wet. The substratum is ligh
ish brown, mottled, compact clay with concretions. 'The
gome of the distinguishing characteristics of soils in thi
pao series. -

The total area of this soil is 46,327.15 hectares or 6.8]: pel
cent of the provineial total. It is found in the towns of Dllf‘F'u
Aglipay and Maddela. These areas cannot yet be utilize
very much for erop production because of the absence of road
as well as the unfavorable topography.

~ The surface soils of this series are characteristically dark
brown to almost black, slightly compact and granular. The
relief is rolling to hilly and steep. External drainage is good
o excessive. Soils of this series are not considered suitable
lor agriculture because of their rugged topography and the
presence of numerous pebbles, stones and gravels. Sevilla
#eries is derived from calcareous sandstone and shale. Lime-
Atone gravels are present in the subsoil and in the substratum.
In Nueva Vizeaya, this soil series is under second-growth
lorest. Ri(;e is grown on small level areas between hills.

~ The typical profile characteristics of the series are ag
follows: & '

!" 5
- Depth
o

Characteristics

Rugao sandy loam (399).—This soil type is similar to thés
clay type in all profile characteristics except=for the textu
of its surface which is sandy loam. w4

50 Surface soil, clay loam; datk bhrown to almost black;

ll;ght]y compact; granular; occasionally gravels and
- cobblestones of calcareous material are present in small
e ¢ (3117 : 4 wi

¥

The area covered b __

(.25 per cent ol the 1
S SR
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50—100 Subsoil, clay; yellowish brown te brown; granular; stic - ¥ 5 A
limestone gravels sometimes present. - are no impediment to the cultivation of the land. Upland
100—200  Substratum, clay; yellowish brown, sticky and mixed witl rice and fruit trees, like citrus, are grown on this soil series.
a considerable amount of limestone gravels and fragmen The typical Sta. Filomena series profile characteristics

of caleareous sandstones and shale. are as follows:

Characteristics

fSBevilla clay loam (650).—This goil is located in the barriof ?evt?
of Bugayas, Guiablin i i Tins o o
e g, and Kamia between the municipalitief 0— 30 Surface soil, clay loam to clay; brown to grayish brown;

coarse granular; sticky and plastic when wet, slightly

of Aritao and Kayapa. It covers an area of 6,034.02 hectares
able when dry; poor in organic matter content; gravels

The surface goil is dark brown to almost black and was formed

from calcareous shale and sandstone. The substratum i8

yellowish-brown to brown sticky clay. Some limestone gravels 30— 80  Subsoil, clay loam; grayish brown to reddish brown;

and fragments of shale and sandstones are present in ti pact; reddi.sh brown grav.els and partly weathered pebbles
present; sticky and plastic when wet.

profile which is a distinguishing characteristic of this soil
" 80—120 Substratum, dark brown, sticky, hard and compac
granular clay; some weathered rocks are present.

fri

are present.
com-

t coarse

SIBUL SERIES

Sta. Filomena clay loam (580).—This soil type is found
along the national road in Busilak, Bayombong and near the
It has an area of 419.95 hectares. About 50

Sibul soils are formed from limestone. They are similar tg
those of the Bolinao and Faraon series, except for the massiv
natu.re of the lime rock found in the Sibul series. The relief Magat River.
ig hilly. External drainage is good but internal drainage ig per cent of the area is plantedifo upland Jice, cleys, A

poor. The present vegetation consists of different species of vegetables. Cover crops should be planted to prevent soil
grasses and second-growth forest. well as to increase the organic matter of the soil.

~ Sibul clay (14).—Sibul clay is the only soil type mapped in crops recommended

(hiig series. It is found on the hilly areas of Bayombong,

Bambang, and Kayapa. Small level areas between hills

.Gfﬂﬁ’mted to crops. Generally the soil is more suited to pag S0IL COMPLEXES

tmi forest or orchard. It has an aggregate area of 8,863.1' Bantay-Bauang complex (402) —This soil complex is com-

heetares or 1.31 per cent of the provincial area. posed of Bantay and Bauang series. It occupies an area of
3,381.70 hectares along the national highway in Villanueva,

The surface soil is dark brown clay loam to light grayish
Tapaya, Nagsabaran, Rosario and Bagabag. Some portions

erosion as
Calopogonium and Kudzu are the cover

in citrus plantations.

brown elay with whitish to dark brown spherical concretions.
It has a fine granular structure and ig sticky and plastic whe 4 are cultivated to upland rice or utilized for pasture land. The
wet. Whiligh streaks and limestone are found in thé sub . _pest is under second-growth forest. This soil is susceptible to
stratum. | erosion and it should not be cultivated to seasonal crops. Ipil-
1 ipil and fruit trees should be planted instead to prevent further
STA. FILOMENA SERIES : goil erosion. .

Soils of this series are formed from older calcareous deposits Guimbalaon-Annam complex (524).—This soil complex is
The relief is undulating to gently rolling with good externa' ‘ gn association of Guimbalaon and Annam soils. It is found
and fair internal drainage. The surface soil ranges fro A - on the hilly areas of the municipality of Kayapa. It covers

. an area of 19,936.59 hectares. _In some places boulders on the

20 to 80 centimeters deep and is brown to grayish bro '
; r e, like those of the Guimbalaon series, is the principal

shing characteristic.
' hose found in Banaue, Mt. Province, are

g rice. The big bouldets are

iy
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illected and utilized for the terrace walls. Irrigation water
o mountain springs is availaple to irrigate the rice
Erraces.

Luisiana-Annam complex (404) .—This type is found in San
Ils, Bagabag, along the provincial boundary of Isabela and
flicva Vizeaya. The Buaya Forest Station is located in this
.. TIts relief is rolling to mountainous and so it does not
wve much agricultural value. The area is, however, rich in
imber and it needs development as well as logging supervi-
Slon to avoid over cutting. It covers an area of about 1,127.23
loctares or 0.16 per cent of the provincial total.

s

o

MISCELLANEOUS LAND TYPES

Areas which possess little or no natural soil, inaccessible or
lor other reasons are not feasible to classify as soil types are
il included in this group.

Mountain soils, undifferentiated (45) .—These soilg as mapped
1 Nueva Vizcaya are heavily forested and at present their
sgricultural importance cannot be ascertained because of their
inaccessibility. They remain unclassified as to soil types.
loads are needed to exploit these areas. At present they
furnish the province with timber and other forest products.
I'he total area covered is 327,499.21 hectares or 51.87 per
vont of the provincial total. ;

Riverwash (152).—A congiderable amount of level agricul-
ftural land is lost when rivers meander. During the rainy
son the water from the mountains swell rivers which in
furn cut their banks and wash away the soil. This form of
Brogion leaves the area devoid of soil cover leaving sand and
houlders over a once fertile area. Talohib is the common
Vopetation. In some places amall limited portions with a thin
nil cover that can be cultivated are planted to short season
trops like peanuts and corn. The area of this miscellaneous
land type in the province is 1,215.64 hectares or about 0.17
wor cent of the provincial total. -

{  MORPHOLOGY AND GENESIS OF SOILS

8oil morphology is the study of goils as finished products.
1f measures, describes, correlates, and classifies them.

Hoil genesis implies a process of the gradual transformation
't parent material into a definitely organized dynamic

Figure 34. A profile of Sta. Filomena series, Bu-
silak, Bayombong, Nueva Vizcaya.
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soil, or the various steps involved in the transformation
parent material into a true soil.
All the soil series classified in Nueva Vizcaya are group
into different classes ag follows:
Profile Class A.—The soils under this profile class wel
developed from recent alluvial deposits. They are of mediu
to coarse texture from their A down to their C horizons. TI
relie.f of this profile class is generally level or nearly
Drainage is good to partly excessive., Permeability is e't
rately rapid to very rapid.
_The different soil series under this class found in Nues
Vizcaya are Quingua, San Manuel, and Umingan series. |
Profile Class B.—The soils under this class were developt
from older alluvial forms or terraces. They are fine to vel
fine-textured soils. The relief of this profile class is genera"
flat with the whole plain in a zero to three per cent tilt- whi
enhances external drainage. On the other hand, the fine-
tured soils which compose the B and C horizons of this profi
Flass are generally sticky, slightly plastic, and compact t
internal drainage is rather poor. In general the permeabil {
of soils in this profile class is very slow.
Bago, Bantog, Brooke’s, Cauayan, Maligaya, and Sta. Fil¢
nfllena geries are the soils of the province under this pro i
class.
Profile Class D.—Under this profile class are soils of uplan
areas developed from hard igneous rocks such as andesite an
basalt. Soils under thigs profile class are deeply weatheret
?airly friable; reddish brown, dark brown, or red. The reli
is usually rolling to steeply rolling, oftentimes ending up
.':3, mountain range. External drainage is good to excessi ‘r-
internal drainage is also good. The permeability of the soi
under this profile class is moderate. Most of these soils haw
physical and chemical characteristics as mentioned above t
tend to indicate they fall within a group of soils call
“latosgols.” Most of these soils have low or very low in caleciuf
and are rather acidic. Their phosphorus content is also vé
low and they have a high rate of fixation. .
The undulating or rolling areas are cultivated to crop
qud crops of coffee, cacao, and rubber were obgerved on |
soils. Areas with steep slopes are partly grasslands while :
under dipterocarp

s, Soft woods are produced from deep and friable soils
il have plenty of available moisture. -
‘The soils under this profile class are Alaminos, Annam,
liimbalaon, and Luisiana series.

Profile Class E.—Soils under this profile class are found
i upland areas and are mainly developed from shale. The
m is 15-to 60 centimeters deep which consists of fine-
extured soils that are very sticky and plastic when wet and
urd when dry. The relief of this profile class is rolling to
\lly thus external drainage is good to excessive. On the other
und, internal drainage is poor due to the slow permeability of
he soil and in cleared areas runoff tends to be very excessive.
Mhe soils are generally low in fertility; the greater portion ot
hieir areas are under grass cOver and the rest under forest.
lnils of the Lugo series which are of limy shale formation are
he most productive among the soils under this profile class.

The soils of Nueva Vizcaya under thig profile class are
jantay, Bauang, and Sevilla series.

Profile Class F.—Under this profile class are soils of older
torraces or uplands which were developed through the weather-
of limestone. Their relief is undulating on the lower
lurraces and steeply rolling on the upper terraces.

The soils of Nueva Vizcaya found under this profile class

are Bolinao, Faraon, and Sibul series.
Profile Class G.—The soils under this profile clags were
Hoveloped from sandstone. They occupy the older terraces or
ipland areas whose relief ranges from undulating to hilly.
i peneral, soils developed from sandstone are of poor to
medium fertility. The solum is sandy clay with a compact
Il horizon. Runoff is excessive and soil erosion is a problem.
'he native vegetation consists mainly of grass with groups
of low-growing, non-commercial trees scattered over the area.
The soils under this profile class found in Nueva Vizcaya
4re Rugao and San Juan series.

¢ LAND USE AND SOIL MANAGEMENT

. The soil conditions that have the greatest demand for
cropping in Nueva Vizcaya are those areas covered by primary
gecondary forest. Except for the little level areas of
land along the Magat River the greater part is covered
4 and is-characterized by being stony and steep.

[
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arraces like those found in BPanawe are built along the slopes.
ihis is one of the soil conservation measures practice by the
Lrmers besides the application of fertilizer, farm manure and
ilinting of legumes such as mungo, peanut, and soybean.

In the rolling and undulating slope of the province develop-
hient of long range pasture plans is best suited to establish
il fertility on known soil type. These soils are better adapted
h pasture land and orchard. But unfortunately, these areas
ive utilized as cropland by the farmers and it is therefore
ocessary to construct contour tillage, contour strip cropping,
‘ontour furrowing, terracing, crop sequence and range manage-
hent as soil conservation practices needed to minimize soil

Farmers from Central Luzon and Ilocos Region migrate
Nueva Vizecaya and cultivate the fertile arable land of
province. Their original system of simple land utilizatit
developed into scientific way of farming. The water availah
from the Magat River is utilized to irrigate the rice padd'
Irrigation and drainage facilities were constructed to supp
and drain water of the small fertile land. To .have a col
tinuous flow of water the landowner of the irrigated laf
should be obligated to clean the ditches on and adjoining H
own farm. }

Soils of the plains are of recent alluvium. These are fert]
soils suitable for crop production and can be cultivated cont

nuously without much soil erosion. These soils are the S¢ srosion.

Manuel, Quingua, Umingan, Bantog, Maligaya, Bago ai

Brooke’s series. Two crops of rice are grown in a year | WATER CONTROL ON THE LAND

these soils. Inspite of the limited arable lands the provin In the plains and valleys, runoff is not much of a problem.

has been self-sustaining in the production of rice and col \nd there is an abundance of water supply in this area.
and the excess are sold to its neighboring provinces and lirigation water is available throughout the year. The rice
far as Maml‘a. .The history of self imposed conservatit flelds are divided into paddies where the flow of water from
measures by individuals, groups of farmers, and governmel one paddy to another are controlled by dikes. To have a con-
regulat;ons shows that when the need is great enough a sociél {inuous supply of water the irrigation canal and ditches should
will take drastic measures to enforce conservation. Althous Lo maintained from silt and dirt accumulation.
DQt well planned crop rotation is followed by farmers, legl In Nueva Vizcaya Province, water must be controlled to suit
minous crops such as mungo, peanut and soybeans are grow the land and crops and to control accelerated soil erosion.
after the set_:ond crop of rice and corn. Crop selection sholl Uncontrolled amount of water in the soil and the runoff on
be followed in restoring the soil fertility of the land. Farmé fhe land have been recognized to ultimately influence poor
of the province are heavy users of fertilizers, lime and gre wrop yields and increased soil erosion.
Thature.: T_he soil management in the province can be pi The mountainous topography of the province favors the
perly practiced if the soil sample is collected for fertility te pupid surface runoff during heavy rains. Kaingin farming
before the application of fertilizer. The farmer should | hns hastened the removal of the natural cover of the land
encou_raged to have their soil sampled for soil tests accordit {hus exposing the fertile topsoil to erosion. These fertile
to sol typ?s. ; g ‘ “0il is carried downstream into the Magat River which swells
The und{f'fer‘entw:ted soils of the province have rough top during heavy downpour and overflows its banks. It floods
graphy which is neither suited for crop production nor pastil {le lowland areas of Nueva Vizcaya and ‘the neighboring
purposes. They are very much fitted for timberland and wil ‘provinces of Nueva Ecija and Jsabela and causes a very big

life. The serrated mountain is covered by primary and # destruction both on the crops and soil of these provinces.
Runoff is a problem in the upland and rolling areas of the

condary forest., There is no accelerated soil erogion in (HiS
pal;c ththe p11:0v1nce. : -.,,-~ £ | iovince. This is aggravated by improper land-use and old

e ro]tl.ng and undulating arveas kaifigin system i§ Wmethod of soil management. Some areas devoid of forest
common practice. These improper land use aind g0il man B vers in the steep slopes are cultivated to agricultural crops

mif & i‘eags ';o up snd C_]‘,QW- P-]-'O- Ag o & a# upland rice, corn and root crops. This leads to the
£ ‘_.‘e__ °,.—--'* il d plowing of the slopes and water flows freely

b

i
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down the slope. However, terraces are built. The rice e B O T U U ekl Rl e EE
races like those found in Banaue, Mt. Province, are built a ESRE £z
the slopes to conserve the water from the mountain. e e ke R ;:a
water is wisely used by the farmers in the irrigation of Eleine SRAS R & g
and other root crops in their terraces. g B : g%
%t\-[’;; xxxxngxmxxxannnwn»xxxwwmnn E;
PRODUCTIVITY RATINGS OF THE SOILS OF 5839 B
NUEVA VIZCAYA. PROVINCE gﬁm ﬂKNK%%X%NKNNNNH%HKN%P{HNHH%%K “:‘2
g || & a8
The productivity of a soil is its capability to produce | §§3 ’ 'g E i
specified crop or sequence of crops under a specified syste ";a; E ga RS D M KRR R z;é s
of management. In this report soil productivity rating R ||| B2 \ e
based on the average crop yield of a soil type in relation i E n“'o e R o e 4 “af 5
national standards established—the yield being obtained wit s || =1 EgVE g g R
out the use of fertilizer or soil amendments. Yield predi § E @52 i ‘
tions are arrived at in two principal ways; namely, (1) throug = E B, SH MO KOOIBSS H K KK N MG RN NG MK MK Eé E
judgments based upon evidence afforded by actual yield B B & % o £ B
from sample areas of the soil mapping units, and (2) throu 2 g ";H L gg Z
judgments based on comparisons of the characteristics of sol @ &) 8lgy 1 ¥ Sl
and basic knowledge of plant requirements. i % é : 52; f ; 2
Table 13 indicates the productivity ratings of the soils e RSy oL R el = R ;
Nueva Vizcaya for the major crops grown in the provin : FERL g8 g
The productivity ratings were developed mainly from estimaf § U: SowmeoriBme MK HIB KRN HIKT K HD KK KR HG % i
based upon observations and interviews supplemented by a f@ S Ec“,?g i g e & s
records and census data, thus their reliability may be on = 2 T £2 2
| considered fair. The soil productivity rating or index fi “§ el §§§§N§HM§H%N” koA e A 5 S
| a given crop is expressed in terms of a standard index ¥ E EEg S 3 aeu;
100. Thus, a productivity rating of 75 for a certain cid E e ClimedcpesmeonHaRR e R RE T 1 E:%’E
means that a soil is about three fourths as productive relati & Relaa EEE.
to the national standard, or in terms of production the s¢ J; i e T T T T T R N %% 8-
] could produce 45 cavans of palay of lowland rice wherein tl o P L e R e B
national standard is 60 cavans of palay. % é éai%
- 3 L R | e
FIELD DETERMINATION OF SOIL TEXTURAL CLASH o | Ll R 2 EsE
R R B e
The determination of the soil textural class is made in th : g ! Egi‘i% " g a3 %EE%’EE e ?: géé g
field mainly by feeling the soil with the fingers. While th h o %5 EkrEe EE%%EE% E§§§§§ Bl ek
requires skill and experience, accuracy can be had if the EES.EE’E%%E%’%%;%? Entesgid pSapi2 | EREZ
s & T, gas e EEaT aAmg S igaaan | S SaadRE | MY .0
scientist frequently checks his field textural eclassificatic b gisiRai e eaB maaa ol tE | 2220
against laboratory results. islienindity 95 §§-5-§E 5'55%%%%EE'S'E'EEETE%"%"&'EE*@ 2.
y 144 » fafeafs] cro'mm::nn«:mmoomwwwcqqn:ﬁdmwmm % g.—ﬁ‘ ?
: RupRRERRAIRRRIIZEETE | ¢,
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Sand.—Sand is loose and single-grained. The individual
ins can readily be seen or felt. Squeezed in the hand
en dry, individual particles will fall apart when the pres-
ve is released. Squeezed when moist, the particles will form
east, but will crumble when touched.
Sandy loam.—Sandy loam contains much sand with enough
¢ and clay to make it somewhat coherent. The individual
nd grains can be readily seen and felt. Squeezed when
y, the soil particles will form a cast which readily fall
art, but if squeezed when moist, a cast can be formed
hich will bear careful handling without breaking.
Loam.—Loam consists of relatively even mixture of different
ades of sand, silt, and clay. It is mellow with a somewhat
itty feel, yet fairly smooth and slightly plastic. Squeezed
hen dry, the soil particles will form a cast that will bear
veful handling, while the cast formed by squeezing the moist
il can be handled quite freely without breaking.
Silt loam.—Silt loam contains a moderate amount of the fine
vades of sand and only a small amount of clay, over half of
e particles being of the soil separate called “silt.” When
iy, it may appear cloddy but the lumps can be readily broken,
nd when pulverized, it feels soft and floury. When wet, the
il readily runs together and puddles. Either dry or moist,
he soil particles will form into a cast which can be freely
andled without breaking. When moistened and squeezed be-
cen the fingers, it will not “ribbon” but will give a broken
ppearance.
Clay loam.—Clay loam is a fine-textured soil which usually
reaks into clods or lumps that are hard when dry. When
he moist soil is pinched between the thumb and fingers, it
ill form a thin “ribbon” which breaks readily, barely sus-
aining its own weight. The moist soil ig plastic and can
o formed into a cast that will bear much handling. When
neaded in the hand it does not crumble readily but tends
i 0 'fc‘)arm into a heavy compact mass.
i Clay.—Clay is a fine-textured soil that usually forms very
ard lumps or clods when dry, and is quite plastic and usually
ticky when wet. When the modist soil is pinched between
 thumb and fingers, it will form into a long, flexible
 clays very high in colloids are friable
v all conditions of moisture.
O ST I.\., -

wood-
for

Present use
Crop lands
Pasture and
for erop-
land where-
ever possi-
ble,
Steep areas
for
land.
Forest land
and
wild life.

practices

Recommended
conservation
tion, green manuring, irriga-

tion and drainage.
croplands in addition to the
ordinary conservation prac-
tices.

Fertilization and controlled graz-

Erosion control measures on the
ings on the pasture land.

Fertilization, liming, erop rota-
Reforestation on open lands.

Parent material

mostly andesite and

basalts.
Igneous materials ____ ...

Alluvium
Limestone
Caleareous shale
Sandstone
Igneous materials
Shale

Internal
Good to
Fair
Good

. Poor
Poor

Drainage

Txternal
Good to
Fair
Fair
Fair to
Good
Fair to
Exces-
sive
Excessive
Good to |_
Fxcessive

|

evel | Alluvium_______________| For wild life.

o o

Rolling to
Hilly

Relief

Undulating,
mountainous

hilly to

Level: L0
Undulating,

TABLE 14—Key to the soils of Nueva Vizcaya.
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KEY TO THE SOILS OF NUEVA VIZCAYA PROVINCE

Soil type
on—Annam complex____________

PR com i o D
na-Annam complex _________

N ey

on clay loam, eroded phase ____.
on gravelly clayloam____. ____

in moils, undifferentiated ________.

w—Bauang complex________

Senndyloam RS S S ik
Rereclaviloames b s L n n e T

Boayan sandy loam . _ . .
inos clay loam ____

s Filomena clay loam _____________ __

L T A S

fBobnao clayloam_.. ... _ . .
e e s G e
Eevillaclayloam

Bago sandy clayloam __.____________
e S e T

Eeniopclayloan “° -~ -~ - C o
Woava clayloam. 0 . 0 L0

San Manuel silt loam______.__________

Sarg, Manuel sandy loam R ol
| Quingua clay loam__________

Quingua silt loam___________.________

B e o loaTns TS T TR RE A S =

‘Sibul clay_.____.

)

¢
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The above definitions are descriptive only. Nome could i challowness, stoniness, droughtiness, and salinity. The
made in these or similar terms that would apply adequaté \forementioned problems further divides each class into sub-
to all soils. The dependable definitions, the standards, a lasses for the soil type and are indicated by “e” for erosion
those developed from mechanical analyses. ind runoff; “w” for wetness and drainage; and, “g” for root
one and tillage limitations.

MECHANICAL ANALYSIS OF NUEVA VIZCAYA SOII

The mechanical analysis of the surface soils of the differe
soil types of Nueva Vizcaya are shown in table.

The different land capabilities are as follows:

Class A—This is a good land that can be cultivated safely and
extensively to crops with ordinary good farming
practices,

Class B—This is a good land that can be cultivated safely using
easily applied conservation practices.

Class C—Moderately good land that can be used regularly for cul-

TABLE 15.—Average mechanical analysis of the surface soils
of the different soil types of Nueva Vizeaye.

Soil Sand Silt Clay 1 5 i 4 o .
type Soil type 2.00-0.05 | 0.05-0.002 0.002 cg‘l‘i’:‘f tivated crops in a good rotation but needs intensive
i i Ersd e 1 conservation treatments.
3 ‘ Derceont Db eenl e oont Class D—This is a fairly good land that is best suited for pasture
13 /guir;guaisiltlloam -------------- %38 ig-g gg-g but can be cultivated to crops in a good rotation but
antog clay loam._ oo . ol - h a -
58;3 /gan ﬁanue} silt éﬂﬂm ___________ 233 40.0 :;,éﬁ needs intensive conservation treatments.
an uel sandy loam_________ 2 2950 .0 & . . S c u
109 ‘Quing:;clay 105-1_3,;7 _____________ 20.4 46.6 36.6 Class L—This land is flat but is too wet or stony and is suited for
éég Maleava by lomm o o 2Ees Alg e pasture or forestry
ago sandy clay loam_____ BT 0. } : y i "
333 'E"“'“ga.“ o i L 480 i Class M—This land is too steep, eroded, or shallow for cultivation
g Si%ot?lkfi:;of?___ 5000 5500 EA but is suited for grazing or forestry if well managed.
i g‘;ﬂgg‘;‘iﬁ’;lﬁgﬁ e S Es Class N—Land is very steep, eroded, rough, shallow, or dry. Good
ég{g Iéui_sisgmi clay ltl)am;__ _______ éiéﬁ 36.0 32.0 36.0 only for forestry or grazing if handled with great care.
uimbalaon eclay loam, erode = .
ogo | QRIS e 3.8 3.0 3.4 Class X—Land is level but wet most of the time and cannot be
uimbalaon clay toam._ - - ______ . . » * =
ggg AR ey o 556 348 356 cconomically drained. Can be used for farm pond or
e el 558 R 03 recreation.
407 | Alamninos clay loam..._ 22 276 82.68 144 Class Y—This land is too steep, eroded, barren, and rugged, and
a. Filom lay loam________ .4 48, 7.6 : - 3
S L S s 296 340 1004 should be reserved only for wildlife or recreation.

3 LAND CAPABILITY CLASS A
LAND CAPABILITY CLASSIFICATION AND CONSERV
TION GUIDE FOR THE SOILS OF NUEVA VIZCAYA

The twenty five soil types, three soil complexes and the
miscellaneous land types found in the province are groupl
into their respective land capability classes. A land capabill
class is a unit of classification to which a soil type belon
from the standpoint of its apparent and potential agricul
or economic capabilities. It is, therefore, a necessity for o
to know the physical as well as chemical characteristics %
each soil type to enable one to judge correctly the capabilil
of any soil type. The three major factors to capnsider in Il
capability classification are (1) the soil type, (2) the &l
of the land, and (3) the degree of erosion. In the Philip)

Soil types:
Alaminos clay loam San Manuel sandy loam
Quingua clay loam San Manuel silt loam

Quingua gilt loam Umingan loam
Deep, level, well drained easily worked soil

(lass A land is nearly level. The soils are deep, dark and
usually fertile or can be made fertile under good management.
They are usually deep alluvial soils which vary from silty to
pandy texture. Erosion is not much of a problem. They do
‘hot need drainage or other special practices. The land is
rely flooded. It is easy to work and can be cultivated safely
h ordinary good farming methods.
lase A land is suited for intensive cropping. All crops
the area can be grown on this land. Since goils
Ve goo ' they are better adapted
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iy young green plants such as any legume crop or any farm
nure or compost is advisable. Waterways through or a}d-
cent to this class of land should be well vegetated with

lapted grass, shrubs, or trees.

TABLE 16.—Land capability classification of the different soil typi
of Nueva Vizcaya.

Soil 3 Possible Land
type Soil type soil units ? capability
No. i Slope-erosion class class

LAND CAPABILITY CLASS Be
407 | Alaminos elay loama . o ccucsmsnmemmansn
1097 | Quinguaclayloam -t 2 oo i s
Bel[Quihgua allt loam SLIEafa . v L S0 —a—0 A

Soil types:

96 | San Manuel sandy loam_______________ G Guimbalaon Clay loam
82 | San Manuelsiltloam ... ____ ______._. Alaminos clay o imbal ravell clay
Ao G I n AN oS SR - i T J Bago sandy clay loam Guimbalaon g Y
éog %laminosdclagi Ioalm ................... Bolinao clay K X6 loam 1 loam
6 agosandy clay loam._________________ uisiana cla;
108 | Bolinao elay loam_ - - - - - - - ... Cauayan clay loam T ly
397 | Canayan eclayloam. ... __.__________ Cauayan sandy loam San Juan clay

890 | Cauayan sandy loam . ______ Sta. Filomena clay loam

132 Earaalz; ofaget VIR e o Be Faraon clay
280 | Guimbalaon elay loam_.________ Ce : i i
:2183 Eu_iz_nbalatin gi'aveliy clay loam __ De (iood land that can be cultivated safely but needs certain erosion
4 uisiana elay loam _____________ q iti rac-
e Rl e e ol control measures in addition to good farm management p
580 | Sta. Filomena clay loam_______________ tices to maintain productivity.
262 | Bagosandy clay loam_..______.___._____
16 | Bantog clay loam_____ Bw

Sl e Class Be land is good from various standpoints but certain

ali e . - & 5 o
b g“"lcaj G physical characteristics make it susceptible to moderate ero
A e sion due to the gently sloping relief. The soils are deep but

399 | Rugaosandy loam____________________ Ce

650 | Sevilla elay loam_ o227 7T De {heir subsoils are rather heavy. The slope in any place Is
14| Sibtilielay s SRS TR RN R i 5 il 1 tible t oderate
ol more than 8 per cent and the goil is susceptible to m
081 | Annam clay loamzu. .o oo ioin f d rotec-
%gg I‘c‘;ar_au; illay__l___.[ ____________________ prosion when unprotected. The 13.1’1d, therefore, needs p
uimbalaon elay loam________________ i i
ass g'uimhallaongriveﬁ?rnélayloam _________ {ion against erosion such as contour farming, terracing, and
Wl Dy sa e SRl i SIS SR O i
?38 guga']'o Sam%y Iy e R oy BT T %J_fl Btrlp cro.pping_ Excess water must be channeled into
i ariifuaniclayic SRR IR S . 2 3 tructed
R a— rassed waterways. Dl"egf’{lf{n_dltChelinf‘g;‘“ﬂd bekeons
tay— X [ u .
624 | Glimbalaon-Annam eomplox-- . 11. for the runoff from the adjoining up g ;
404 | Luisiana—Annam complex ___________ b All crops common to the area can be grown., Liming an
279 | Guimbalaon clay loam, eroded phase____|—d-2_ .. _______.__ N - ik . h Id
456 | Mountain soils undifferentiated ________ fertilizing with the recommended quantltles and kinds shou
152 | Riverwash %

be done. Crop rotation, with a legume or .soil improving
¢rop such as mungo or soybean, at least once in 3 or 4 years
whould be observed. For all legumes, the soil sh‘oyld be we_ll
supplied with lime and phosphate carrying fertﬂlz.er_and if
{he soil does not contain the right kind of bacteria inocula-
tion should be done. The use of farm manure or compost is

precommended.

1Mhe slope-erosion classes are the possible conditions that may exist for each soil fj
or soil complex, Any other unit with an erosion class more than the one specified alf
will be classed under the next capability elass. Thus, Cauayan sandy loam with a |
claggification will be classed as Ce.
lowland rice puddling of the soil is usually necessary to prevel
eXcess seepage.

Conservation farming requires such practices as liming
(agricultural lime) when needed; the use of the correct kin
and quantity of fertilizers; and rotation of crops, which 1
cludes a legume or a soil improving crop for gustained pr
duction. b S

For better efficiency in the use of lim
@ 11 3"'-; ; .

LAND CAPABILITY CLASS Bw

49
Hoil types: ' :
‘ Bago sandy clay loam Brooke’s loam
B Bantog clay loam Maligaya clay loam

Land that can be cultivated safely but needs drainage in .ac.ldition
to good farm management practices to maintain productivity.

M. i *
3

e and- fertilizer

L
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. Class Bw ig good land but because of poor drainage col
t‘:mns some effort to drain the excess water is needed. Incl
in this class are wet lands that can be easily drained. |
usually occur on low bottoms near large streams. The g
are deep but the subsoils are heavy or the water table is ¥
shallow and restricting water movement. Small ditches 1
needed to drain off surplus water. Diversion ditches sha
be constructed for runoff coming from adjoining upld
Protection from occasional overflow of nearby stream ma
needed. "

When properly drained, corn, sugar cane, legumes, and mi
01.:her. row crops common in the area may be grown’. Low]
rice is especially suited to this land with the construction
paddies.

.pime and fertilizers of the recommended kinds and :E=
tities, soil improving crops, farm manure, and compost ":
;lee(;IEd to maintain the productive capacity of this class
and.

LAND CAPABILITY CLASS Ce

Soil types:
Alaminos clay loam ’ Luisiana clay loam
Bago sandy clay loam San Juan clay
Bolinao clay loam Sta. Filomena clay loam
Cauayan clay loam Annam eclay loam
Cauayan sandy loam Rugao clay
Farv'aon clay Rugao sandy loam
Gu}mbalaon clay loam Sevilla clay loam
Guimbalaon gravelly clay loam Sibul clay

Moderately good. up}and that can be cultivated safely if a caref t
planned combination of conservation practices is applied.

Cl?.ss Ce'is moderat.ely good land suitable for cultivati
provided soil conservation practices are carefully observed

;Vitc}ll :slopesd that range from 8 to 15 per cent. This class
and is moderately to severely eroded or is subj
if unprotected. Hhes
To farm this land safely terraci :
a
farming and stri i g Supporteq ! conto
: p cropping is necessary. Terraces ghot
empty into well grassed waterways or natural drainage
After establishing the needed congerva .
soil management progran o1l

i E;_il.

prevent erosion. The soils are good, deep to moderately dee

i
()

|

-

ipost to build up the soil.
lany crops common

Soil types:
Alaminos clay loam
Bago sandy clay loam
Bolinao clay loam
Cauayan clay loam
Cauayan sandy loam
Faraon clay
CGuimbolaon clay loam
Guimbalaon gravelly clay loam

unprotected. The topsoil is

1) Et,i"nfiained.

e a good crop rotation using a le
s, judicious use of lime and fertilizers, farm manure, and

Land good enough for occasional cultivation if h
but best suited to pasture and forest.

(lass De land has slopes up to 25 per cent with m
wvere erosion or is subject to mod

Jowly permeable subsoil. Tt is fairly
\ultivated occasionally with proper safeguards.

" To farm the land a system of properly laid out terraces,
with suitable outlets included in the absence of natural out-
els, should be installed. Terrace outlets must have a vege-
lutive cover preferably grass at all times. If the grass is not
woll established, reseeding and fertilizing is necessary.

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

LAND CAPABILITY CLASSIFICATION OF SOILS 79

gume as a green manure

in the area can be grown but con-
iring should be observed. Fruit trees should also be planted
{he contours and a leguminous cover crop should be main-
ned to protect the soil from erosion.

LAND CAPABILITY CLASS De

Luisiana clay loam
San Juan .clay

Sta. Filomena clay loam
Annam clay loam
Rugao clay

Rugao sandy loam
Sevilla clay loam

Sibul clay

andled with care

oderate to

erate to severe erosion if
generally thin with heavy,

good land that can be

Where erosion on a moderately deep soil is not severe,
ullies should be smoothened and then seeded either to grass
" Jegumes, The soil thus scraped should be limed and
lized to give a good start for the grass or legume. In
geeds will need inoculation.

i
L=
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LAND CAPABILITY CLASS M ! This kind of land is not suitable for tillage gxcept those

Soil types: : hich are needed to establish permanent vegetation for per-

Annam clay loam San Juan clay anent pasture land or woodland. This class has slopes up

Faraon clay Sevilla clay loam ' or more than 40 per cent. The land is rugged and broken

Guimbalaon clay loam Sibul clay many large gullies. The soil is badly eroded or very

Guimbalaon gravelly clay loam Bantay-Bauang compl lullow. Stones may also be very abundant making cultiva-
Rugao clay Guimbalaon-Annam coni| ; ey : dioal
Rugao sandy loam Luisiana-Annam .compl on difficult or impractical.

This land has very limited use. Where grasses grow, grazing
iy be allowed but must be managed very carefully to prevent
posion. The pasture land will need very liberal fertilization,
iming, and reseeding. .

Gullied lands are best used for trees which grow well in
he locality. Ipil-ipil is specially recommended. Where trees
ie already growing, they should be protected from fires or

wingin.

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

Class M land is usually on steep slopes up to 40 per o
The soil is generally shallow or highly eroded making it 1
for seasonal cultivation. Stones or gravels may be present
even numerous that they interfere with tillage operat 0
The land may be used for pasture or trees with car
management. In order to grow good legumes or grass
pasture the land should be well prepared using lime and |
tilizers as recommended in order to give the young pla Soil type: Riverwash .
a good start. Diversion terraces around the heads of acti Land suited jonly for willdite, snd, ecrcati o

LAND CAPABILITY CLASS Y

gullies, if any, should be constructed. Gullies that are aht This class is extremely arid. There is insufficient grass
to develop should be smoothened and sodded. Newly develop for grazing; or is very steep, rough and stony with very hjctle
pastures should not be grazed severely. On well establisl i no soil cover at all. Tt algso includes the rocky foothills,
pastures grazing should be well controlled and rotated. Whi ‘ough mountainous lands, large areas of bare rock out crops,
ever possible, stock ponds should be constructed to supply wat ind land that is very extremely eroded. e

for the animals. This kind of land, therefore, is not suitable for cultivation

Where climatic conditions permit, this land can be devot by for grazing purposes. The area should be forested and
to orchards such as citrus, coffee, mango, or the like. Tl kaingin should be prevented. This kind of land is recom-
trees should be planted along the contours and a good coy mended for game and wildlife preserve.
crop to protect the soil from washing should be provided. . 021030——6

As for forest purposes, native trees should be protected fi
fires or kaingin and the bare spaces planted to wood tri
like ipil-ipel.

LAND CAPABILITY CLASS N

Soil types:
Annam clay loam - Sibul clay .
Faraon clay Bantay-Bauang complex
Guimbalaon clay loam Guimbalaon-Annam comy
Guimbalaon gravelly clay loam Luisiana-Annam comples :
Rugao clay Guimbalaon clay loam,;
Rugao sandy loam eroded phase
San Juan clay Mountain soils, unc_li
Sevilla clay loam tiated

Very steep land, eroded reu h, .
used ;



CHEMICAL CHARACTERISTICS OF THE SOILS
OF NUEVA VIZCAYA PROVINCE

By EuseBlo A. AFAGA AND GLORIA B. QUERIJERO®

: The present trend of Philippine agriculture which ig
increase crop production ushers various soil problems, one
which is to improve the fertility status of the soils. Proj
soil clasgifications, based on the morphological and genél
studies conducted right in the fields, have been undertak
throughout the Philippines. For this particular report,
soils of Nueva Vizcaya Province were surveyed and el
gified. The classifications of the soils were supplemented
the chemical analysis of the soil samples brought to the labol
tory. The results obtained from these soil tests are valu
guides in adopting a sound soil management and in formulat
logical cropping practices. Proper soil classification, sound ¢
management and logical cropping practices tend to mainte
or improve the fertility status of the soils. ]

iglish methods.*

METHODS OF CHEMICAL ANALYSIS

Abnormality in plant growth and development manifests t
absence or a deficient supply of any one or more of the knoy
essential elements in the soil. Soil tests usually performed
the laboratory give a definite picture of the chemical compo
tion of the soils. These test include: (a) total analysis aim
to determine the total nutrient element in the soil, and
rapid chemical tests designed to determine the readily a
able nutrients. The data obtained from the total analy
are not good criteria of the soils ability to supply nutrie
elements. The results obtained from the rapid chemical test
on the other hand, give a better index of the availability
nutrients in the soil. Besides, these results correlate wi
to crop responses, to fertilizers and lime applications
plant growth.

The soil reaction, expressed as the pH value, is meagsuls
by the Beckman pH meter fitted with glass electrodes,
monia and nitrates were determined by the Spurway * meth
Truog ® method was followed for the determination of availa}

*Soil Physicist and Supervising Analytical Chemisty Soil Reseas
Division, respectively. b
ZC. H Spurway, Mich. Agr. Expt. Sta. Tech, Bull, 182 (1080),
Emil. Truog, J. Am. Soe. Agron., 28, 814-888 ( e

' s . 2 " ; : = R T et

slants and physical ¢
pth, aeration, drainage and relie
srowth and crop yields.

TR .-
i

il sample is first air dried, th
Wollet, and finally sieved through a 2 mm. sieve.
ilile nutrient elements, which are constituents of the soil-water
wluble compounds, are known to i
lovelopment. The results of the
sumples include both
hutrients, However, the unavailable elements un
‘ropping practices gradual
forces of the mechanical, ¢
ind decomposition.

CHEMICAL CHARACTERISTICS OF THE SOILS

nsphorus. The available potassium, calcium, magnesium,
anganese and iron were determined according to Peech and

I'he objectives of these various tests of soil samples are

L follows: (@) to measure the soil reactions or pH values

ch serve as a guide to crop adaptability; (b) to determine

0 total amount of available nutrient elements in the soil;

b) to detect the presence and quantity of toxic substances -
* {he absence or deficiency of some minor elements; (d) to

buluate crop responses fo lime and fertilizer applications; and

') to diagnose the causes of crop failures.

The four principal steps in soil testing which have been

llowed are: (e) sampling, (b) analysis of the total and

inilable nutrient elements, (¢) in
il (d) recommendations.
inerally greater than the error in the chemical tests.
sl sampling procedure should be followed carefully. The
: en pulverized by using a wooden
The avail-

terpretation of the results,
The error in soil sampling is

nfluence plant growth and
total analysis of the soil
the readily available and unavailable
der the usual
ly become available through the
hemical and biological weathering

INTERPRETATION OF THE CHEMICAL TESTS

A sound and practical interpretation of the results of the
themical tests requires definite informations of the growth
fnotors, briefly enumerated: (a) climate,  (b) soils, and (¢)
hlant. The soil factor includes the physical, chemical and bio-
pgical factors. Climatic conditions, amount and behavior of
fhe nutrient elements in the soil,
=il ‘I'eaction, soil fixing power, characteristics inherent to
: haracteristics of soil, such as texture,
f influence optimum plant

plant nutrient requirements,

M and Loah English, Seil Science, 57, 167-195 (1944).. :

A
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Soil reaction or pH wvalue.—Soil reaction serves as a
for determining the crop adaptability of the soil type.
a measure of the degree of acidity or alkalinity expre
mathematically as the pH value. The amount of avail
nutrients depends on the existing soil reaction. For inst
in a strongly acid medium, availability of iron, mangaj
and aluminum increases, and in some cases to a toxic I
-while phosphorus availability diminishes as it is being
by the soil particles. In an alkaline medium, on the o
hand, both calcium and phosphate become unavailable b
fixed as tricalcium phosphate. Some of the trace element
iron, aluminum and manganese likewise become unavail
Ammonia and nitrite derived from the use of ammonium
tilizers may be liberated or formed in alkaline soils. TI
two forms of nitrogen may produce toxicity especially
poorly drained or aerated scils.

The Pettinger’s Chart published by Truog?® is reprod
under figure 36. This chart shows the general trend of

relation of soil reaction to the availability of plant nutri

elements. The greatest availability of these nutrients e
approximately within a range of 6 to 7. Truog’s explana
of this chart is as follows: “The influence of reaction on a
ability of each nutrient element is expressed by the widtk
the band (the wider the band, the more favorable the

fluence) carrying the name of the respective element. Tk

for the maintenance of a satisfactory supply of available
rogen for example, a reaction or pH range of 6 to 8 is the

favorable. This does not mean that if the reaction of a

falls in this range, a satisfactory supply of nitrogen is

sured. All it means is that so far as reaction is concert
the conditions are favorable for a satisfactory supply of f

element in available form. Also the narrowed band
nitrogen at pH 5 does not necessarily mean that a deficie

of this element will prevail at that pH; it means that so

as reaction is concerned, the conditions are not favorable

an abundant supply in available form. Factors other {h

soil reaction may promote the presence of an abundant sup

moreover, certain crops having a low requirement may be fi

satisfied with a low supply.”
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i'he pH values of the 21 soil type (surface soils) established
Nueva Vizcaya Province are shown in table 17. Thelry
jz from 4.70 in the case of Luisiana clay loam to 6.80 in
o case of Sibul clay. According to Pettinger’s Chart, the
il reactions of the 21 soil types of the province fall under
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Figure 36. Chart showing general trend of relation of reaction to -availability
of plant nutrients.

ve clagses ranging from very strong acidity tf) very sh.ght
cidity. The parent material as well as the avallab}e calc.lum
ontent of soilg generally influence soil reactions. .Soﬂs derl}?ed
from limestone, marl, shale or soils high in available calcml_n

ay exhibit high pH values, while soils derived from volcanic
{ulf and deficient in available caleium may show low pH values.
5Eibu] clay derived from Jimestone has a pH Valiue of. _6.80
and contains 10,000 p.p.m. of available calcium, while Luisiana
¢lay loam derived from igneous rock has pH value of 4.70
and 8,000 p.p.m. of available calcium. These vallues seem to
auggest that parent material and available calc1}1m dlrc?ctly
influence soil reaction. Sevilla clay loam is a residual soil of
éélcareoua shale and limestone origin. .It has a pH ‘ va.tlue.
of B.40 and analyzes 10,000 p.p.m. of avallablg calcium. * Sibul
clay and Sevilla clay differ in their g0il reaction, yet they are
vived from limestone and both analyze 10,000 p.p.m.

&
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o B e S ¢ Lvailable caleium. The difference in their go0il reaction may
@ = S S rions 22 S 1 5 . .
A B SR B EREE DG B e 3R B explained by other factors, such as climate, soil manage-
ent, cropping practices and presence of soluble basic salts
S0 ther i ‘ ite.
i35 | ssssazzsusssasssuassy 1 ‘ghan limestone and dolomite ; ;
LI Different crops require specific soil reaction requirements or
Z preference and different tolerance limits for their growth.
& :% 53| 333=3=35358s39sssssse ice, pineapple and tobacco prefer to grow on medium acid
=] (=1 = N o~ b . 0 . .
g heea e iy iils, pH 5.5 to 6.1, while other species like citrus and sugar-
’;;i 2 P ine prefer slightly acid to slightly alkaline soil reaction, pH
3 i g3 88888885822 83828838838 9 {0 7.8. The tolerance limits for rice, pineapple and tobacco
S 8= R Crgeg s gdidnsdadassss wve been estimated at pH 4.8 to 6.9, while that of citrus and
3 =
2 g . ;
3 ; G TapLe 18.—The pH requirements of some ecomomic plants.
Z i g:h‘x} falorheiodar Rt =Ry =B hmf =t E= R -3
= i MOWDRE=-EN =S O D
S || 2 i i AR AT Soil Reaction
] ] "
@D é Strongly |Medium | Slightly | Neutral | Slightly (Medium
& 8 éé&‘ R T bl acliil acg:l aclig reacﬁion alkaHHne alkaline
£ o | 288 R ) p P D p H
=~ || 5|~ A R LS | B eBhe| %o | rie| abss
S =
il :
.: : w 8hnca, Musa texiilis Nee'o . - --o---- Y, X X a Y 0
S B 3 Qoo @ wimito, Chrysophyllwm cainifo Linn.* - Y X 5 57 0 0
o fite] Fegw R Fnamo § Surnnonon ) yifee, Coffea arabica Linn, o —------ Y S X Y 0 0
3 Bl E [l N ] E awpen, Vigna sinensis (Linn.) Savif .| ¥ 7 X Y A ST e
g i lorn, Zea mays Linn 2o ..oo-o-- Y Y X X Y Y
;§ \rlan, Durio zibethinus Linn. 2 __ -~ > X X Y& 0 0}
8 nut, Arachis hypogaea Linn?. __ .- ¥ X X X YR b
Fg G ] messica, pelkiz'nmsiis Rupr.+.___ % _}({ § 3’:{ %{ éﬁ
NWONNNODO D oo, Oryza satéva Linn 1o o oo oo =
:i EE A SASARINE22°Y=25] ar cane, Saccharum officinarum Linn, * 0 Y e X BiC Y
S P T ubaceo, Nicotiana tabacum Linn. 2 ___ - Y- BX Y (0] (o] 0
o quut Ipm:af:o, Ipomoea batatas (Linn.) 4 . “ 2 “ o
"ch ) e L
L wsnva, Manthot esculenia Crantz. Ve 5% X X Y o
-g-? E% 3%&_‘;8%%8&%585%3’3 E2S8R llenDpIEI!iIAmnas co;nosul.‘i (Lin!n.) %: § Y 9{ % (())
e B P RS e ) anana, Musa sapientum Linn. 2 ________ X
§ & e R O omato, Lycopersieum esculentum Mill i__ b Y X X Y Ve
=5 nilon, Allium cepa Linn, 2. _ _____ 0 Ve X g N Yl
3 e s T T T e ey uyhean, Glyciné maz (Linn.) Merr ¥ X X X i Y
§ P S R R SR G Uiange, Citrus aurentium Linn, ¥ | oo Y X b:¢ x Y
i e SR R b )
LR e
S SEERRERERARERRRRE AR
I e Ly E .“ ; Jr E \: E |} E .: .: X—most favorable reaction
e ek 4" i DG A .¥—reaction at which plants grow fairly well or normally
b il i .: i : j i F ,: 15 S (O—unfavorable reaction
E E i S D e e i E i :’ 1 Based from the soil reactions where they are grown with the productivity ratings of
fé’ i il E 5 E j S F ; E T the soil types in 11 provinces. A pH range of 5.7 to 6.2 was found to be most
= & e S e E ; E f T il suitable for the growth of upland rice, variety Inintiw, by Rola, Nena A., and
= E 5 i ‘: i E i 'SE LR f E : E N. L. Galvez, 1949. Effects of soil reaction on the growth of upland rice and on
.tg R .: I i 58 : E R its nitrogen, calcium, phosphorus and iron content. Philippine Agriculturist 33:
e R i Bt b Fe e U 120-126 %
(=] i A ] D i ! ol I 1 : | .
.: E i i E o | ;g i 1 i L :‘ sPata taken mostly from Weir Wilbert Weir. 1936. Soil Sclence, Its prineiples and
i :H'—‘-?ﬁ ot practice. J. B. Lippincott C. Chicago and Philadelphia.
i Nés@f Lol U Ifrom Spurway, G. H. 1941, Soil reaction (pH) preferences of plants. Mich. Agr,
! g3 E"ﬁ : !  Expt, Sta. Sp. Bull. 806, Optimum range given was pH 6.0-T.5.
_i-? 17 i 4 pom . Arclaga, Antonio M., and N. L. Galvez 1948, The effect of soil reaction on
; the growth of petsni plants and on their nitrogen, caleium and phosphorus content.
Phillppina Agriculturist 82: 55-69, Normal growth reported was in pH 4.2 to 8.6;

- optimum vange wag pH 6.9-8.6.
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if the transformation of the organic matter into its simpler
nstituents is directly proportional to the activity of the soil
rpanisms. The age and kind of the plants influence the
inte of decomposition. Young leguminous plants decompose
faster than the matured non-leguminous plants. Optimum
lemperature and moisture, good drainage and aeration, favor-
uble soil reactions and adequate supply of nutrient elements
Lre some soil conditions favorable for the growth and activity
if the soil organisms. A greater number of highly activated
10il micro-organisms hastens the chemical and biological pro-
besses and thus the rate of decomposition of the organic matter
Iy increased several folds. :

The determination of the organic matter in soil is usually
hased on the organic carbon analysis. The result is multiplied
by 1.724. This conventional factor is obtained by assuming
{hat the carbon content of organic matter is 58%. The amount

sugar cane at pH 5.5 to 8.5. Corn and tomato have a nari
optimum pH range of 6.2 to 7.0. However, the ra )
of tl.leir pH tolerance limits, 4.8 to 8.5, is Wid’er. The §
reqmrer.nen.ts of the other economic plants are shown in
18. Soils with a pH value below the optimum range requil
ments of crops require liming especially for “high-lime” cro
as sugar cane, alfalfa and other legumes, whereas soils Wit
pH value above the optimum range requirements of croj
need .applieati'on of flower of sulfur or any soil managem-
prac"clces which tend to lower the pH values. ‘

Nitrogen.—Nitrogen is an essential element required |
plants and animals. It may be regarded as the most importa
grgwfch factor in plant nutrition being a constituent of c
bulldlng blocks of the plant tissues. Alkaloids chloroph
nuc]eotl.des, phosphatides, enzymeg, vitaminos and ,hofmunes
found in plants. These compounds or substances cont‘

nitrogen.
: uf organic carbon is usually related to the total nitrogen con-
The a : _
nitrogenverla fe dri" W‘fclght of a plant is about 2 to 4 per cé tent. A high percentage of nitrogen generally indicates a
i soils starved from nitrogen, the plants al high percentage of organic matter.

stunted. The young leaves turn from healthy yellow greé

Shsih e il et o il L HR e e o e e Fresh mature straw and Jeguminous green-manure Crops

chloroph . : commonly added to the soils have C:N ratios of about 80:1
i apn dyuc’:elltl,}flisegr;ig du?fienitrf I;]T;ngalilts- 1;C&I‘TOohydra and 12 to 20:16 respectively. However, in a relatively short
logging due to poor drainage or sulfur and S:r i grge:d_ time after these plant materials have been incorporated
Sl e e el bl o Exces; on't eliciencyigy thoroughly in the soil, these ratios become progressively
induces luxurious growth which a R ﬁm rogen g narrower to about 10:1. The C:N ratio of humus in mineral
S hwality of thetvird Luxurioussey atects the amou | woils or In agricultural soils is approximately 10:1. This
exhibits poor root system' i growth of th‘? Pl means that for every 10 pounds of carbon in goils, there exists

less resistance to plant pésf?:e: Adscf'ms’ Qclgred amstor N 1 pound of nitrogen.
system and weak or soft Stem;l ha;:;?ss;' Undevelol?ed A narrow C:N ratio means a high percentage of nitrogen
The main supply of soil nitrogen of so-ilsce;ii;vgeizggmj : ind a low percentage of carbon, while a wide C:N ratio means
f:omme_rcial nitrogenous fertilizers 5 S matt:.-ie S' i low percentage of nitrogen anf.d a h_igh percentage of carbon.
inadequately supplied with organic matter have - When a wide C:N ratio arises in soil, it is necessary to turn
chemical and biological properties so that th dpoor phys1 under green manure crops (preferably leguminous crops)
readily to proper soil management practicgg %nOtﬁrFSp , or farm manures in order to maintain sufficient soil organic
sults from the use of inorganic fertilizers n;m %ne o matter, hence a higher degree of soil nitrogen level. Turning
from soils abundantly supplied with organic ma{t ¢ CLUE | under green-manure crops or farm manures, however, creates
Nitrogen as a component of organic 1 er.. _ {emporary nitrogen starvation. Soil organisms favorably
matter CANTOUNS compete with the plants for available nitrogen. As decay

agsimilated by the plants. It is theref , 3
prggnic m:.;Ltter to be mineralized so thagr:itgece;éﬁy 1111;;1; - progresses, the C:N ratio becomes narrower. Microbial acti-
in its assimilable forms as - i o '

. Millar and L. M, Turk, “Fundamentals of Soil Seience,” John
ong, Inc, New York, 1043, p. 239. -
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vities decrease so that their demand for nitrogen diminis s, Leguminous crops have purplish-green leaves, while
The result is the appearance of assimilable ammonia hacco leaves are dark green. Phosphorus is mnecessary in
nitrogen in the soil so that starved-nitrogen plants ref o assimilation of fats, transformation of carbohydrates into

their original yellow-green color and their normal growth gpars, and grain formation. It hastens maturity and tends
Atmospheric nitrogen is also made useful to plants thro L neutralize luxuriant vegetative growth due to excessive use

fixation by the lower organisms such as the non-symbiotic | nitrogenous fertilizers.

symbiotic bacteria and algae. Non-symbiotic bacteria, thriy Phosphorus is generally deficient or critical in amount in

under anaerobic condition, fix nitrogen from the air. TH 05t soils. The total amount of phosphorus present in soils

decayed excreta and bodies contain certain amount of nitrof . relatively small. Phosphorus as constituents of mnative

Symbiotic organisms are also nitrogen-fixing bacteria. T Winerals is not readily available to crops for it is very slightly

thrive in the root nodules of leguminous plants. These pld bluble under ordinary soil conditions. The phosphorus con-
supply carbohydrates for these organisms and receive nitro sined in soluble phosphatic fertilizers as superphosphates,
in return. The process of give and take of carbohydrates | vhen added thoroughly in the soil, is markedly fixed by the
nitrogen between plants and the symbiotic bacteria is ca 0il, rendering it unavailable and immobile. It is this property
symbiosis. Algae in paddy soils usually provide the rice pla { immobility that phosphorus is slightly leached or made un-
ample supply of nitrogen. Algse have also the power of fiX wailable to shallow rooted plants when present in the deeper
atmospheric nitrogen and when they are decomposed, th il layer. When the soil is under cultivation, phosphorus is
nitrogen content is liberated. From fields where algse abol mostly lost through crop removal and erosion.

i eXFeSSive lodging 15 observed from the lastiy Marfori 7 investigated the phosphorus availability in Philip-
e, useiof mittoeenousiarcllizens (g be: faurtailed: g pine soils. He found out that there was little response to

amount is reduced. Atmospheric nitrogen is also made av. phosphatic fertilizer application to soils having 37.3 p.p.m of
able to plants by lightning during thunderstorms. Lightni padily available phosphorus. However, a tentative estimate
produces electric sparks which convert the atmospheric nif) of about 30 to 40 p.p.m. of readily available phosphorus appears
gen into its available forms. ‘ to be the normal requirement for rice and other grain crops.

With the analysis of soils for ammonia and nitrates bY 1 The amount of available phosphorus required to maintain
Spurway method, 2-5 p.p.m. of soil are considered low, 10- formal plant growth varies according to climate and soil.
p.p.m. as medium or normal supply, and 100 p.p.m. or mq I'ruog,® under conditions existing in Wiscongin, U.S.A., found
as very high or excessive. Alaminos clay loam, Bolinao ¢l out that the minimum limit for readily available phosphorus
loam, Brooke’s loam and Maligaya clay loam are very deficii was 37.5 p.p.m. for heavy clay soils and 25 p.p.m. for sandy
in these forms of nitrogen. These soil types require abg Woils. He also stated that for certain sections of southern
300 to 500 kilograms of ammonium sulfate (20%N) i United States where the climate permits a longer growing
hectare, depending upon the crop requirements. With period than in the northern part, 10 to 15 p.p.m. of readily
types analyzing greater than 30 p.p.m. of nitrogen (N), fvailable phosphorus might maintain a good crop of corn.
tilization with nitrogenous inorganic fertilizer is not reca Table 17 shows the analysis of the 21 soil types of the

meiie ' province for available phosphorus. It ranges from trace, that

Phosphorus.—Phosphorus is an important constituent of # of Luisiana clay loam, to 50 p.p.m., that of San Manuel sandy
protoplasms and cells of plants. Without it, the .cells do 1 " Jonm and Cauayan clay. Soil types analyzing above 40 p.p.m.
grow well and multiply normally so that plants exhibit grow! -
disturbance. The root system is poor. Leaves sti‘ld s‘tegns R, Marfori, “Phosphorus of Soils as Determined by Truog Method,”
small W1th reemshr d, r : i Phil. Jowrnal of Secience, 70, 133-142 (1939).

g Pl " col 1 'I‘ruoar “Mhe Determination of the Readily Available Phosphorus.
' .,Jaw Amer, Soe. Agrou., 22, B74-882 (1980).
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“ment is made available by being released into the soll
sisture by gradual dissolution of the potassium ml‘neralis.
is is called a weathering process. Locked potassium 18
Ao available by wetting. Potassium does not form insoluis
inpounds with the soil particles as in the case of phos;phorgs.
L i5 soluble and extremely mobile nutrient in t]r;e soil ;mil;;
Potassium.—Potassium is the third indispensable nutel re so that it is _easﬂy l?aChEd m‘;ot;:lhe Si?lerf; tﬁgefirginage
required in large quantities by plants. This element, unl jil profile or easily RoHsc U ;
nitrogen and phosphorus, is not a constituent of the pl fter. ;
framework. It is necessary in the synthesis of starch, suf (¢) Crop removal—Crops remove s?ubstant}al ham(;?nﬁmgg
protein and fats. Potassium gives firmness and well de‘velz stassium from the soil. Calcareou?f soils or sc?ﬂsjc gAY 03; o
fruits of citrus, pineapples, tomatoes and bananas. r {lect adversely the uptakf% o potas.slum Bl Oijlugo?lditioner
and Turk? stated that it increases plumpness in grains iy be corrected by applying orgamce mathor OI{;aSO 5 protective
strengthens stalks of plants so that lodging and attacks W flower of sulfur. The organic matte.r acts as1 . pmaterial
pest and diseases are minimized. It inereases the stre 0 hpent of the roots from direct contac_t i t.h i i Cl*;? th soii
and durability of cotton and ramie fibers. flower of sulfur reduceS‘ the' R alkallg}’;y Oof ojganic
Potassium is a highly mobile nutrient in the plant sap. medium. Liming very acid soils or he 1'110nwill e
deficiency symptoms, therefore, appear mostly in the ol natter or flower of sulfur in very‘alkahne soils S
leaves. The younger leaves seldom show these deficiel lhe uptake of potassium. When e advelrsetsczlénd o assi-
symptoms, unless there is a marked potassium shortagé worrected for favorable rooting ntledmm,. plan s
the soil. The tips and margins of the leaves turn fi¢ milate potassium in excess ool el e Snsum tion of
vellow to reddish-brown., As the deficiency progresses, he vields. This tendency 1s termed as luxury co P
the older and the younger leaves become chlorotic. Thi potassium. :
symptoms are observed more distinctly in dry seasons or Qeveral experiments have heen 'conducted t.o.determllr;e .croepssd
drought periods. 1 yesponse to potagsium fertilization. Marforldet_ al onHSlZme
The availability of potassium in soils depends on: - ligated the fertili‘zer prauizoingrs foi lowéin so]ifllsceare highly
(@) Soil clay minerals. The total amount of potassit Philippine rice soils and foupd that wﬂere 1'eations digan
present in soils is higher than the other major nutr deficient in available potaSSI’um, mna L g diate significant
elements. It is a component of various mineral soils, but wium fertilizers generally pillinel v Emr::i_e of the added
readily available form to plants is not sufficient to meet {l Increases in crop yields because of Jlﬂhe fxihtaozoil However,
requirements of high yielding crops. It becomes inadequa potassium in the .basg exchange COTLR fex 'glizers on.quch a soil
by heavy fertilizations with nitrogenous and phosphatic f@i Jarge initial apphcatlons. of potas.sm f‘fr.l ca acits; and leave
tilizers. Excess nitrogen and phosphorus have antagonisl will satisfy or saturate its potassium Xlg-g " puse by plants
effects towards the availability of potassium. enough available potassium f’or T lications on thf’!
(b) Leaching losses.—Potassium as a constituent of soil clit heteby increasing yields. i largir aﬂiﬁ containing 9
minerals or potassium locked in clay particles is unleachah Ruenavista silt loam and .Mahgaya i espectively, it was
and also unavailable to crops. Under these conditions, . p.pim. and 50 p.p.m. of sfwalll.able potassmf_ﬂ’ I:ﬁcgnt incr’ease in
called the potassium reserve of the soil. However, found that larger application gave a signi

W ; = = 4 o
. i v - i i 7 i d R. Samaniego, J. Soil Sctence
C. E. Millar and L. M. Turk. Fundamental of Soil Seience, Ne - B R B Marfgrl, 1. L:-'r V;l;anulegra\o)an

York; John Wiley and Sons, Ine., 1948, A C 800, of the Phil, 2, 155-172 (19950).

of available phosphorus need not be fertilized with phosph
fertilizers. These soil types are Bantog clay loam, Caua
sandy loam and San Manuel sandy loam. The rest of the
types of the province contain varying degrees of phospht

deficiency and therefore require varying amounts of phosph:
fertilizers.

jio i AL q
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crop yield with Guinangang rice variety as the plant indicaf
Of the Marikina clay loam and San Manuel silt loam e
taining 132 p.p.m. and 161 p.p.m. of available potassil
respectively, repeated large applications of potassic fertiliz
did not give any significant increase in yields using
Guinangang rice variety.

Locsin 1! in his experiments on potash fertilization of
cane in various haciendas at Victorias, Occidental Negt
reported that soils containing 85 p.p.m. or less of availal
potassium as determined by the Peech and English meth
gave positive crop response to potash applications while so
containing 151 p.p.m. or more gave negative response.

According to Bray !2 for most Illinois or Corn Belt so
the corn or clovers will not respond to potassium fertilizati
when the available potassium requirement is 150 p.p.m.
more.

A tentative amount of 100-150 p.p.m. of available potassit
is the average minimum requirements for most Philippi
crops. The available potassium contents of the soils of Nue:
Vizcaya Province are shown in table 17, ranging from 1
p.p.m. to 178 p.p.m. Soil types analyzing over 175 p.p.m. @
available potassium need not be fertilized with potassic fe
tilizer. Soil types analyzing below 100 p.p.m. of availab
potassium are considered critical for any crop, while soil typ
containing 100 p.p.m. to 175 p.p.m. have fairly enough or Su_i
cient amount of available potassium, However, they requi
about 50 kilograms per hectare of muriate of potash to main
tain a sufficient potassium level throughout the cropping seasol

Caleium.—Calcium is one of the secondary essential element
which improves the soil chemically, physically and biologicall
It is required in the translocation of carbohydrates and som
other mineral elements, gives strength to stalks, encourage

root developments, regulates uptake of moisture and decreasel

to some extent toxic effects due to high concentrations o
potassium, magnesium, sodium, boron, iron, and aluminum,

Calcium corrects the unfavorable soil reaction. Most of :n
nutrients are made available to plants in very slightly acid {
neutral soils. In calcium deficient soils, phosphorus avallablli

is relatively low even if the total phosphorug content i8 co i

L Carplog L Locsm, J. Sml Saima; of the Phi
"'RII Bray

i
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irntively high. The availability of phosphorus decreases in
l¢ium deficient soils as iron and aluminum combine with phos-
wrus forming relatively insoluble phosphates of iron and
mmum In caleareous and marly soils or heavy limed soils,
slum combines with phosphorus forming also a relatively
Woluble tri-calcium phosphate. However, tri-calcium phos-
nte is more soluble than aluminum or iron phosphate under
ilinary soil conditions. The availability of manganese, alumi-
iim and iron decreases above pH 6.5 of 7.0, especially in
andy soils.

(Jalcium insures better physical properties of the soil. Soils
th an adequate calcium content usually have better tilth.
fhey are granular and porous and are easy to work with.
lcium hastens flocculation of the soil colloids. Better drainage
wd aeration are exhibited by granular and porous soils.

[Lime promotes activities of beneficial micro-organisms,
Yhich thrive best on slightly acid to slightly alkaline soils.
'he activities of these organisms hasten the decomposition
if organic matter and at a later stage under favorable soil
conditions, nitrification and sulfofication take place more readily.
The end products of these chemical and biological processes
are available to plants as well as to soil organisms.

Liming the soil affects the calcium contents of crops. Smith
iiid Hester 18 reported the following: (a) the calcium content
Ul the cabbage leaves has been increased from 4.42 per cent
to as much as 7.53 per cent, (b) besides increasing the yield
of tomatoes to more than double, their vitamin C or ascorbic
4cid content has been almost doubled from 96 p.p.m. to 170
p.p.m. and (c¢) corn grain shows an increase in the protein
vontent of 40 per cent due to application of lime alone.
Madamba and Hernandez ¥ conducted experiments in San
Ildefonso, Bulacan, on the effect of lime and ammophos for

dipland rice. The control which was neither applied with
lime nor ammophos gave about 2 cavans yield, while the

treated soil with 6 tons of lime gave about 20 cavans increase
in yield per hectare. The pH and the available calcium

% content of the soil where the experiments were conducted
b were 4.80 and 617 p.p.m., respectively.

uG, F, Smith and J. B. Hester, J. Soil Secience, 75, 117-128 (1948).
L. Madamba and €. C. Hernandez J. Soil Seience Society of the
Q%-QOQ (1948)
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. heen reported and chlorosis of tobacco, known as “sand
n”, have been noted.

ligh productivity ratings have been found in soil types
Alyzing 600 p.p.m. to 1700 p.p.m. of available magnesium.

chlorotic and irregularly contorted. Extreme calcium defit ii amount of available magnesium seems to be sufficient

in soils results in the death of the terminal buds. H i good crop growth. Certain species of citrus (pummelo
; (itrus maxima (Brun. Merr.), however, exhibited symptoms

calcium causes potassium deficiency as well as iron, hi
zine, copper and manganese. It accumulates in the magnesium deficiency even in soils containing as much as

leaves as it, unlike potassium, is very slightly mobile in () p.p.m. of available magnesium.
b ' Table 17 shows that 19 soil types of this province are
Among the 21 soil types of this province analyzed, Gui licient in magnesium. Sibul clay and Umingan loam contain
laon clay loam, eroded phase, is the only soil type deficier l6quate amount of this nutrient, each analyzing 750 p.p.m.
available calcium. For most crops, soil types analyzing | available magnesium. Citrus trees grown in these 2 soil
p.p.m. and above of available calcium do not require lin pes and in soils analyzing above 650 p.pm. of available
However, soils deficient in available calcium and low pH ignesium do mnot require the application of Imagneai
require lime, especially for “high-lime” crops, such as §i iring fertilizers.
cane, aIfa%fa and other legumes. ' Manganese.—The amount of total manganese in agricultural
Magnesium.—Magnesium is another secondary essential ollg is generally Jess than 0.1 per cent or about 1000 p.p.m.
ment required for the normal functioning of chloropl lowever, the plant requirement is so small so that it is usually
the green pigment in plants. It is believed to take patl alisfied. A positive test for manganese indicates an adequate
the synthesis of carbohydrates, proteins and fats and ipply for most crops. Its deficiency occurs most likely in
certain catalytic reactions which are taking place within lightly acid to alkaline soils, pH 6.5 to 8.5. It may also be
plants. : It is needed in the translocation of starch and prom tficient in sandy soils at lower pH values.
absorption and transportation of phosphorus from the ol Manganese is one of the trace or minor elements which is
parts of the pla'nts to the terminal points. ilso considered essential to plant growth. It is also needed
The plants fail to form chlorophyll properly in soils defi¢l i1 the formation of chlorophyll in plants. As a catalyst,
2[1111 magnesium. Since this element is mobile in the plant § stimulates several metabolic processes in the plant sap.
e symptoms appear first in the older leaves and ag Il plays an important role in protein synthesis and in Vitamin C
n;agnesmm deficiency becomes severe the younger leaves “vnthesis.
% Pt b e e e A ish conceteuion o 1 mient. s detemtal 0 lts
ellowing sf T'h ts are injured so that plant growth is stunted. A high
at the leaf margin and progresses to areas between the ve - Tawa ! L i i
which remain green. Leaves and fruits dro I i B o penaaless EXlSt'mg P Shght i Stmng' i
The size and quality of the fruits of citrus : I; em?’i’u ARG R S i avgﬂable
Bl are also affectl Ginder this soil reaction is likely to be fixed or precipitated,
etable value decreases. Camp et al15 at fience it is unavailable to plants.

Citrus Experiment Station F
i Blorida, 1.5 St The available manganese contents of the soils of Nueva

magnesmm deficiency resulted in reduction of crop L
Vi i le 28
cmalle Sruts an in he doceene o th sugue and Y4, 2 shov in. table 17 (e amouts vary from 25

contents of the citrus juice. M
J agnesium_deflofency irn o8 Chauayan clay loam). Soil types analyzing 15 p.p.m. to 250
" A. F. Camp, and others, “Hunger Signg in Crops,” Am, Soe, of A ypm of available manganese were rated high or at least
Washlngton' Dg.’ 19411 - 1 4 y : in crop productivity. Manganese fertilization is mot -
— '

Calcium is found principally in the stems, leaves and:
of plants. It is extremely an immobile nutrient withi
plant so that its deficiency symptoms appear first in the tem
buds, root tips and root hairs. The margin of the lea
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recommended in soils analyzing above 15 p.p.m. of aval 4 cqually true that some soils are inherently poor. Con-
M ; ' lous and improper use of fertile soils depletes rapidly plant
: Iron.tmThe total iron content of an average agricultura frients and destroys the desired physical soil properties.
is as high as 5 per cent or 50,000 p.p.m. but the amoul lontly impoverished soils are the results of misused soils.
available iron to plants is very small. Nevertheless, thi Inherently poor or impoverished soil is a factor working
supply of available iron is sufficient to satisfy plant req| nst normal plant growth and increased crop production.
ments. Soil types analyzing 2 p.p.m. to 30 p.p.m. of ava r" i increase crop yield the soil requires fertilization and liming.
iron gave high or at least medium in crop productivity raf irtilizers supplement the native available nutrients, which
Iron is also one of the trace elements needed by plé i usually insufficient in the soils. They supply an adequate
flth"“%'h iron is not a constitutent of chlorophyll, it takes i mount of available nutrients needed for increasing crop
formation of this green pigmented body. It acts as activa 0lds. Organic matter is equally essential as fertilizers.
in certain chemical processes as photosynthesis. L loes not only improve the physical and biological properties
- V{II'ZI;I jl;alf‘liftlenc%r occurs in calcareous and overlimed soils soils but the chemical properties as well. Fertilizers func-
2.5 the solafbﬁw 1“31 is within the range of about pH 5 on well in the presence of organic matter and in turn make
e e y decreases with increasing pH values: o soil generally more productive. Fertilizers and organic
4 excessive amounts of soluble phosphatic fertili ntter decrease the degree of erodibility of the soils. Lime,
ave been applied, iron is rendered unavailable by being fi W the one hand, corrects the excessive acidity of the soil
by the soil particles as iron phosphate. A high concentral hedium and improves the soil physically, chemically and bio-
of available iron may be found in extremely to medium \gically on the other hand.
soils. The availability of iron fluctuates with the degred jenerally, fertilizers may be either inorganic or organic.
soil aeration, being higher under anaerobic condition. 1 organic fertilizers are prepared by pulverizing the naturally
$hizi izrrlc formlls reduced to its ferrous state. The laf wcurring minerals or by chemical and physical processes.
o re?(;)ilie :3;1]3161)1 thtan the former in the soil moistl I'hese materials are classified as nitrogenous, phosphatic or
e coflditiolna ;tg plants. An excess of soluble i iotassic fertilizers, depending upon the element they carry.
B il slarE 9 ble soil is toxic to plants. Vertilizers carrying the three major plant foods, namely,
R ﬁc1encg tg Ir‘ng ile in the plant sap. First sympiy iitrogen, phosphorus and potassium are called complete fer-
B o) bud y, therefore, appear in the younger leaves { filizers. The amounts of available major nutrients contained
3 al buds. These portions of the plants become chlot ' Il inorganic fertilizers are comparatively higher than in organic
ind assume pale-yellow or whitish color. High concentratit rtilizers.
;iy;?ﬁ;zl ::éllrllg;:;sle or copper in the plant influg Organic fertilizers consist chiefly of organic residues derived
B 1yt ]gremi{y : bither fr(?m plants and animals. The rate of converfsion of
o oyl zode ds ;am Sta. Filomena clay lo these residues through chemical and biological reactions to
T oy Sovilla cl: 019 phase, San Manuel sandy Id their minel‘fal constitutents is slow, especially under unfavor-
B avmlab]e’ i WhﬂeysoamMand Sibul clay analyzed | le conditions of climate, temperature and soils. Most of the
S analyze,d i ar}ll _ hanuel gilt loam and Qul ¢ sments essential for growth are supplied by these residues
aph i ghtly high. The rest. of t}}e soil tyy but the amounts of these elements available to plants per
b 0 contain normal amounts of available iron, unit Mass are insufficient for plant needs. When organic
‘matter, especially when its nitrogen is low, is turned under,
i temporary nitrogen starvation is observed. Sometimes per-
“manent injury or wilt to plants results. Although the rate
ol mineralization is slow and the supply of available nutrients
is low, the importance of organic matter in the

FERTILIZER AND LIME REQUIREMENTS -

To produce more and better quality of foods is a contin
problem important enough to be congider It is
gome goils pruduea moré and y o

AN R e 5 FLE T
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improvement of soil properties should not be underestima
Improved soils enhance increased crop yields. ‘

Table 19 shows the amounts recommended in kilogram
ammonium sulfate (20%N), superphosphate (20%
muriate of potash (60% K,O), and sulfate of potash
K, O) for lowland and upland rice, corn and tobacco. Sull
of potash is recommended for tobacco fertilization. The ¢
ride content of muriate of potash is quite high. A high ¢
centration of the chloride in soils affects adversely the text
of the tobacco leaves, while a low concentration of chlol
improves the texture, aroma and burning qualities of the
The single inorganic fertilizers are usually recommended

TABLE 19.—Fertilizer and lime requirements of the different so‘”i=
types of Nueva Vizcaya.

= Agricul- Ammonium | Superphos-
Soil Type tural gulfate phate
lime ! (20% N) (20% P:205)

Ton/ha. | Kg./ha. Kg./ha.

For lowland and upland rice

Alaminogiclavilosme e ol o e s e (s e 200

%nnam R P SR TR e e e e T M e 200

HrEOg el Ay, [oaTr DaeE R ] R e P S TR T

Bago sandy clay loam. ________ il S ey
IBELInG ol aTa vilDAm el E S e i 200

TG ke el v ) SOl Ul 200

Cauayan clay loam . ____ N AT ) DO0RH RIS SARE T

Stal Hilomeng elayiloamyel: St v SRR R I AR nERn. B0 0 e o

Guimbalaon clay loam .
Luisiana clay loam___ égg
Maligaya elay loam__ _ _ 200
San Manue] sandy loam . ___ .. _ |- cc-eee--
San Manuel silt loam__. _ % Bl L e
Quingua elay loam.____ il Sl N e i
Quingua silt loam 0 L L a0 i
Rugaoelay . 200
Sevilla clay loam 240
Sibulelay._-... 200
Ininganioam S0 R e s LA R 200
Guimbalaon gravelly clay loam___________ B
For corn

Alaminos clay loam______

AvTATiiclay loATAEE LS S 0 (RIS R EE
Bantog clay loam____
Bago sandy clay loam
Bolinao c¢lay loam _
Broeke'selay 2. ... _

@R lavaniclavalogritiees s LS 0 E TG
Sta. Filomena clay loam_____________
Guimbalaon clay loam
Luisiana clay loam
Maligaya eclay loam________
San Manuel sandy loam _ ___
San Manuel silt loam
Quingua clay loam
Quingua silt loam
Rugao clay _____
Sevilla clay loam
Sibul elay_
Umingan loam
Guimbalaon gravelly
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TABLE 19.—Fertilizer and lime requirements of the different sotl
type of Nueva Vizeaya.—Continued :

Agricul- Ammonium Superphos- | Sulfate of
Soil Type tural sulfate phate potash
lime 1 (20% N) (20% P20s) | (50% K:0)
Ton /ha. I Kg./ha. Kg./ha. K. /ha.
For tobacco
Native | Virginia

nos elay loam ____ i 200 1o 350 360

0 clay loam _ soar 200 150 200 480

i clay loam ___ A 240
uandy clay loam 2 L 200 150 250 480
linio clay loam. £ i 200 150 350 600
DIy i L SN S SEEE 200 150 350 360
Iylm laN70 AT S SN < 200 150 360

4. I'ilomena clay loam . e 350 240
simbalaon clay loam._ e 200 100 350 480

Hlana clay loam_ . __ ket 200 150 850
ligaya clay loam ___ ) 200 150 250 360
ﬁlanuel sandy loam _ il 50 240
Manuel silt logam_ - ___ ekl 50 50

ngua clay loam__ .-~ 100 240
BIBs silt loamn - SREC . co S0 TC 100 50 50 120
ERo clay. - - 200 100 300 720
Syilla clay loam = 200 100 250 240
ul clay_____. g ot 200 100 360 360
iningan loam._ i 3 200 100 150 240
uimbalaon gravelly clay loam ____ gl 50 50 60

I Limestone (CaCo,) pulverized to 20 mesh and about 50% to pass 100 mesh.

wrmers. Bach brand carries one major element which is
igually critical in amount in arable soils. Other brands of
fortilizers may be applied provided they satisfy the amount
o[ plant nutrient required by the plants. Commercial ferti-
llzers, as the single element, double, complete, or any kind of
mixed fertilizers, carry some of the trace elements usually
“ufficient in amounts to supply the demands of plants.
Agricultural lime, which is limestone pulverized to 20 mesh
and about 509% to pass 100 mesh, is generally used for liming
id soils. Calcium oxide, known as burnt lime, may be sub-
ituted for agricultural lime but its amount is reduced to
bout 56% of the required limestone. Precautions should be
observed in applying burnt lime or calcium oxide to soils
planted to crops. Its caustic action injures the roots and the
nerial portions of the plants when not properly applied.
Burped roots or leaves result in either stunted growth or per-
manent injury to the plant.
" Judicious use of fertilizers and lime is economical. Indis-
eiimate applications of <these materials lower crop yields and
b increase costs of production. Other growth factors being
normal, soils applied with the proper amounts and right kinds
# produce more and better quality of crops than
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ks the beginning of the formation of more serious kinds

ully erosion.—This erosion occurs on paths of concentrated
down a slope and is the cutting of deep narrow strips
‘gullies on the face thereof. Gullies occur both on alluvial
ilns as well as on uplands. On a plain where drainage
{lots are not protected, the edges of the plain are gradually
uded which subsequently form into deep vertical cuts. These
lllies if not checked, gradually destroy the plain. On uplands,
illying occurs mostly on slopes where runoff continually drain.
lis happens when farmers plow their fields up and down
o slopes. Some gullies are small, but others are so big
ut farm animals cannot cross. Gullies grow bigger each
BiLL",

Stream bank erosion.—This kind occurs along the banks of
lreams and rivers. It is very destructive particularly on
lich lands where the substrata are of coarse or medium-
axtured soils. The flowing water undermines the lower part
i the river or stream bank particularly along its outer curve
s causing the upper part to fall by its own weight.

II. SOIL EROSION SURVEY
SOIL EROSION DEFINED

Soil erosion is defined as the process of soil detach
al.ld transportation by either wind or water. There are
kinds of erosion; namely, normal or geologic and accelél
erosion. :

Normal or geologic erosion.—Normal or geologic et
takes place in a natural or undisturbed condition undé
canopy of forest, grasses, ground litter, and in undergt
network of binding roots. Geologic erosion is a slow pro
the removal of the soil by either water or wind is bals
by the formation of soil from the parent material underf
This kind of erosion is beneficial in the sense that there
constant renewal of the fertility of the soil. |

Accelerated erosion.—Accelerated erosion is the pg
brought about by man’s activities on the land, thereby
turbing the equilibrium between soil building and soil re "
This kind of erosion is destructive as it removes soil pa
very much faster than the formation of soils from the mﬁ .
beneath. The loss of the surface soil which contains mo#
the fertility means also the decline in crop yields. Soil ero
in the Philippines is caused mainly by water. The diff
kinds of accelerated soil erosion are: sheet, rill, gully:
stream bank erosion. '

FACTORS AFFECTING SOIL EROSION

Soil erosion occurs when water runs over the surface of a
sloping land. This water running over the surface is called
vunoff. The rate of soil erosion will depend upon the speed
of surface runoff. The volume of runoff ag well as its speed
tlepend upon the soil, slope, vegetation, and intensity of rainfall
in the area. : :

Sheet erosion.—This is the washing away, in a more of ae

uniform depth, of the upper part of the soil in the cropla
Its ocecurs when farmers cultivate their sloping lands t
employing any means of controlling the flow of the su
water or runoff. At the beginning, this kind of erosiot
slow and is not noticeable, but it is treacherously destru

Rill erosion.—This kind of erosion is the waghing off
the soil by the formation of tiny incisions of- a few i .u
depth and width which run down the slope of an unpi
cultivated land. This is attributed to the methc

a 1 owa alo

. The soil possesses certain physical characteristics which
Influence its erodibility. Under similar conditions of climate,
relief and vegetative cover, there are marked differences in
{he erodibility of different soils. In some cases sandy loam

Porosity and permeability are important factors in the
. [ormation of runoff.' The higher the absorbing quality of the
" woil or infiltration of water into the soil the less runoff will
. be formed. Different soil types differ in porosity and permea-
b pility. Also soils rich in organic matter are porous and will
#oilg are more susceptible to erosion than clay loam soils.
\brorh more water readily than those poor in it.
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SLOPE __ : irried soil at the rate of 34 tons per acre. Runofl’ froim
Slope has a great influence on erosion. Runoff flows fi bls on barren abandoned fields was 54 per cent of the total
on a steeper slope than on one with lesser grade. Ta infall. Surface runoff during the most intense rains in-
other erosion factors equal, soil loss is greatest where il sused from 75 to 95 per cent of the total precipitation. On
is fastest. Furthermore, on farm lands with the same gp lidisturbed oak forest only 0.5 per cent of the 27 inches of
of slopes, one with a longer slope will erode more tha A iln ran off the experimental plots while soil removed was
with a shorter slope. This is so because as runoff acqu jily 75 pounds per acre.
momentum its cutting power as well as its goil care FACTORS PROMOTING SOIL EROSION

capacity is increased considerably. A slope unprotected . ;
vegetation or some mechanical devices to decrease the ve o System of farming lands.—In the province, most of the
of runoff suffers heavily during a heavy rainfall. .lgnds are rolling and hilly. These are planted mostly
) upland rice, corn, and cassava which are erosion-promoting
irops. No means of protection is employed in farming these
loping lands. Erosion is aggravated by the common farm
bractice of plowing up and down hill and laying the furrows
Along the slopes. '
Crop rotation in the province is seldom practiced. Rice
ind corn are planted from year to year. Sometimes the
fleld is fallowed after the rice crop. A good rotation of crops
which includes a soil building legume helps conserve the soil.
The pasture lands are over grazed. Ag a result, hillsides
lave very scant grass cover and erosion is very much in
wvidence.
Kaingin—Kaingin farming is another factor contributing
lo the destruction of soil and forest. Very often kaingin is
made on steep slopes. The trees and other vegetation are
burned, leaving the area cleared and entirely bare. When it
Bl itenaie i T g - 7 'rain?, runoff rushes downhill and genel_'ates quite a tremendous
s By v is a factor in erosmn._ A region W cutt1ng power that detaches and carries a great deal of sur-
: istributed throughout the year will have less # fnce soil. Rills and sometimes gullies often result after one
erosion than another area where the same amount of re hedvy rain. ‘

oceurs butc only within a period of six months. In the lafl
area the intensity of rainfall is much bigger and hence f : SOIL EROSION SURVEY METHODS
The primary purpose of the soil erosion survey is to deter-

amounfi1 of. runoff is correspondingly greater. In the forn
Eﬁze’w;tgr 11;1;@11.51;3; Of rainfall is 19;53 giving more time {0 mine the degree of erosion in the different soils of the province,
W Hfl' ﬂtl'a e {nto_ the soil, hence, less runoff, that*is, the extent to *gvhich removal of the surface or subsoil
0 e rain that falls run off the surface ¢ has progressed as well as the amount of gullying with special
" poference to its effect on the cultivation of the land.

s'ho:vn bg investigations conducted by the United States I

partment of Agri : : o ;

Baihonl raiﬁr:;lf:::geél dli\t 11;lhe Yf?zoo River Watg - The present depths of the different soil types under cultiva-
s ood, where- 62 pe tion in the province were compared to the depths of the virgin

of the rain water immediately s
& -. or soils with normal profiles. The depths of different

VEGETATION

The density of the vegetative cover of an area contribi
a great deal to its resistance to erosion. In the heavily e:;
portions of our forest the rate of soil loss is balanced by
formation of soil underneath. On cultivated farms the ci
offer very little protection for the soil. Crops that can co
the ground well will give some protection for the soil
clean tilled row crops are conducive to erosion. Lan
slopes exposed or bare of vegetative cover suffers heavy'
losses.

in the open areas where cogon predominates very lif
erosion takes place. The thick growth of cogon is qi
adequate protection for the land. Even on steep slopes'
grass cover if preserved and improved will give good protecti

INTENSITY OF RAINFALL

ik A el
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Figure 39. Rice {erraces at Kayapa, Nueva vizeaya:
Figure 37. A kaingin in Nueva Vizcaya. This system of farming enhances soil exd
and promotes floods. '

g trees on bare hill sides will check soil erosion
and heln control floods.

5 Figure 40, Plantin,
Figure 38, Guimbalaon clay T i e . 1
szal b gl i e - PLATE 18

A
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soils under normal profiles were established after wi
determinations over a wide area by boring with the soil a
studying road cuts, pits, open wells, and stream bank#

Variationg in the depth of soil as caused by erosion tog
with the presence of gullies are congidered in mappin
different erosion classes. The depth and frequency ol
currence of gullies are noted as these affect the culti
of the land. The classification of the different degre
soil erosion used in this survey are as follows: '

Erosion Degree of Description
Class Erosion
0 No apparent erosion; No apparent erosion; no gull
no gullies
1 Slight erosion Less than 14 of original st
soil eroded; occasional crol
gullies present.
2 Moderate erosion From %4 to 34 of original sl
soil eroded.
3 Severe erosion From 3 of original surfaci
to 1% of subsoil eroded.
4 Very severe erosion All of the surface soil to
subsoil eroded.
5 Excessive erosion All of the surface soil and
3 of subsoil eroded.
W Normal erosion Balance between soil erosion
soil formation is maintainet
Q Erosion, wundifferen- Erosion conditions change as ¢
tiated as floods occur. -

The extent as well as the degree of soil erosion will ine
each year unless control measures are instituted and practi

SOIL EROSION IN THE DIFFERENT AREAS

The soils of Nueva Vizecaya during one time or anof
have undergone erosion, normal or geological and accelersi
erosions. The erosion survey of the province was condus
in order to determine the degree of erosion to which @
soil type had been subjected. However, due to variou!
tendant factors responsible for erosion as discussed in
preceeding section, this report cannot present erosion loi
spot by spot, or field, but rather in a generalized ma
A given soil type in one particular place may have lost
surface soil than one of the same type located elsewl

or two different but ad,

- R A

eent soil types to differ in their erosion losses, as well
une soil type confined in one area to have different degrees

rosion existing within its boundaries. )
Ihe degree of erosion which the different soil types of the

Vince have been subjected to are as follows:

Soil type Soil type No. Degree of erosion
|, Hoils of the plains and valleys:
a. Quingua clay 10am ... 109‘1
b, Quingua silt 10amM ..o 5
c. San Manuel sandy loam .. I
d. San Manuel silt loam ..omiiiees 82 :
e. Umingan loam ... s 322 L Erosion—0, no appar-
£, Bantog clay loam 16l ent erosion
g. Bago sandy clay loam ..o 262 |
h. Brookels loam ...iiiiiiiiiosiiiea- 607
i 117 )

9. Soils of the uplands:

109

SOIL EROSION IN THE DIFFERENT AREAS

i TSNS ik e
s (Erosion—1, less than

o624 25 per cent of A

Joanefe i e
a. Bago sandy clay loam e

fErosionHO., no appar-
a. Alaminos clay 1oam ..o 40 -\,L ent erosion

Alaminos eclay loam
Bolinao clay loam ... .o
Cauayan clay loam ..o
. Cauayan sandy loam ...

Faraon Clay oo

po e

e. 5
£, Guimbalaon clay loam ....coioann 280

g. Guimbalaon gravelly clay loam....... 288 | Erosion—1, less than

h. Luisiana clay loam ... 140 25 per cent of A

i, San Juan elay oo 600 layer removed

j. Sta. Filomena clay loam .. 580

k., Annam clay loam ... 98

1+ Riigagi clayses ey L 400

m. Rugao sandy loam ... .. 1399

n. Sevilla clay loam ... .cceeeee .. 650

oS ih el oy SO . 14 !
a. Annam clay loam .. % 98] I
B, Earaons clay e ininal e i

¢. Guimbalaon clay loam ... ..eeeen 280 |
d. Guimbalacn gravelly clay loam...... 288

g RumaoEclaysi SN SeEss i e s 400

fii Rilcaos candy:s lodmm St SesRnrs ce 399

& panglet Clayoie to 75 per cent of A

. Sevilla clay loam ... . 660

b Ml VR R
j. Bantay-Bauang complex ...

I, Guimbalaon-Annam complex

. Luisiana-Annam complex ..o 404

=

ijon— nt
_________ 600 (Erosmn 2. 2bper. ce

layer removed
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a. Guimbalaon clay loam, eroded phase 2 i :
; 79 i

b. An‘nam clayssloamiEies i h Er’?ﬁslcﬁr . TQZ
c. Gu1_n-1ba.laon clay leam .. . about 2;;311 :
d. Luisiana-Annam complex B removeger ‘
a. Guimbalaon clay loam, eroded phase 279

| b. Bantay-Bauang complex 402 | Erosion—4, all
¢. Annam clay loam ... 9g [ ‘to 75 per cent
d. Guimbalaon clay loam ... 280) removed :
a. Mountain soils undifferentiated ...

EFFECTS OF SOIL EROSION

Soil erosion has great influence upon the economi Uk
ol the people. Civilizati i N
o : vilization flourishes or declines in conson
wi e agricultural progress of the community, "

PHYSICAL EFFECT

act’?[i‘he ﬁ;*st to suffer fron} erosion is the land. Through

Cﬁl of water, destruction is brought on the land by
gi():i of the three typ‘es of erosion; namely, sheet erosio
& hagzllf az(()it gully erosion. Loss of surface soil by sheet er
W v iceable gt first because the loss of the soil is all
uniform over a wide area. However, when the seem'
i;];relglent loss is repeated through a period of yvears, the r
they cot;ojngli:m;?es. tO’II)‘he fi]rst Pn(lti}(ieable sign ig the change
: soil. ate i 1
in a generally dark mass of land coeusldoli;e léf;':el‘ ’I?}‘:l)lor;d |
color pattern of the soil is due to the disapbearaicg ?)1;

Thslzeclgange in. color .is accompanied by decrease in yield.
et and rill erosion usually occur simultaneously

may also cause shallow incisi
sions

compose rill erosion. bt
:]1;).;1113 t_(z1 deepen a.nd. form gullies. Gullies may become dee
i v&; er }mless given timely control measures .
1l?n 0 : gullies changes the general appearance of the la
p g\gen s the proper use of tillage implements.
farmgiarﬁlasl?tini{ cutt}:f fis];l an agricultural hazard which

ope with if his farm is beside ive :
T}}e loss of soil is not in terms of a few ey
goil, but ther of strips or alice

These incigi
[

dark surface soil and the exposure of the lighter colored sub#

A A
1

a heavy rain, a great deal of surface soil may be washed wh
Neglect, however, will cause these in

The forn
nd a

EFFECTS OF SOIL EROSION

of depth that could include the whole soil profile. 1
lir any season of the year because the toppling of & ¥
ik through water action is rather instantaneous althou
8 process might have started several weeks or months before
. final fall. Depending upon the flow of river or stream
the curvatures of the river course, as well as the soil
,rial forming the face of the river bank, this type of soil
baion is the culmination of several forces acting through a
fiiod of time and effected by varied factors.
hen soil erodes in ome place, the soil material detached
iy not all find their way to rivers or to the sea. Some soil
Giterials are deposited on flood plains or deltas and also on
inds, reservoirs, and dams. In extreme cases & river may
le up enough materials on its banks and bed elevating its
sw. Oftentimes sand and gravel are depogited on fields after
heavy flood. Erosion and deposition have lessened the
pacities of reservoirs and dams, Siltation of harbors is also
iie to erosiomn.

Highways near and parallel to river courses are often sub-
weted to damage from stream bank cutting. In the hilly and
mountainous regions landslides cover and block roads espe-

ially during heavy rainfall.

ECONOMIC AND CULTURAL EFFECT

The adverse effects of accelerated or man-made soil erosion
ire much too obvious that they need not be over emphasized.
Unfortunately, however, most people take the existence of soil
for granted, in the manner that almost everyone always in-
differently regards the existence of the air we breath. Whereas
our supply of the latter has never been doubted, the certainty
of our enjoying the bounty of the former cannot last forever
\inless we recognize the imminent dangers of soil erosion.

Qoil conditions have much to do to shape the pattern of a
nation’s existence. While we begin by trying to analyze their
wffect from an agricultural point of view, we ultimately arrive
|0 their economic and social effects as well. Thig is so be-
cause sagricultural, economic, and social conditions are closely
interrelated so much so that it is quite difficult to separate
{hem too sharply. Eradibility being one of many soil condi-
' {ions, should ever be borne in mind as much ag fertility.

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

We know that while soil loss mounts, there is no sigi
?opulation also declines. The tendency is when poplu
increases, people tend to overwork the soil. Overworki sl
goil inevitably results in decline of productivity. Soil et
then commences and if unchecked, the people simply
the affected area and move to other places. This may ha
once or more than once within a generation. What has st
as an agricultural problem also becomes an economic and §
problem. 1

We know that industry, especially the manufacture of
sumer goods, is dependent on the supply of wvarious
materlals._ By and large, these raw materials are prod
from the soil. Industry, therefore, directly and indirec'
affected by soil erosion. In turn when factories shut t
or curtail operations, men lose their jobs and another s
problem is added. )

Soil erosion, therefore, is not the individual farm
p?oblem alone. While it affects his capacity to provid
his family’s wants and meet his social obligations f;e
eventlllally becomes a community’s, a province’s, an’d fin
a nation’s agricultural, economic, and social concern,

METHODS OF EROSION CONTROL

"0 the harvest of row tilled or seasonal crops. There are
| permanent cover crops which are mostly planted in or-
i'ls. When planting cover crops mulches of dead stems,
‘o, or straw are necessary since cover crops offer protection
y after they have attained considerable growth.

Hrip cropping—This vegetative method of erosion control
the alternate cultivation of clean tilled crops on one strip
| (ense close growing crops on the next strip. These alter-
L strips break up a relatively large sloping field into small
80w bands lying across the slope. They serve to check
. momentum of runoff and to filter out the soil particles.
¢ subsequent loss of the speed of runoft allows rain water
yeep into the soil rather than readily flow down the slope.
il and water are thus conserved.

Ruffer strip cropping.—Buffer strips are established bands
ually on the contour, two to three meters wide, planted
perennial grass or other erosion-resisting vegetation. They
v arranged in regular alternation with relatively wider
biips of row tilled crops. Buffer strips are adapted to land
iith slopes up to eight per cent. When the slope is long, a
smbination of vegetative and some mechanical means may
6 necessary. Grasses such as Guinea grass, Napier, Brown-
ip, Bermuda grass, and Ipil-ipil (periodically trimmed to
ihout a foot high) are recommended.

There are two general ways of erosion control in croplar Grassed waterways.—Waterways in s.oils work are either
namely, (1) vegetative measures, and (2) mechanical p witural or man-made depressions on sloping areas which serve
Vegetative measures are simpler and easier s "‘:.I u passageways for water that passes through a farm from
mechanical means usually require engineeri d PPIY, s (ljacent land or accumulating on it due to rain. They are
machinery. The former is usually eri lﬁI 151] 8 alds, ool important in any scheme of soil and water conservation.
nearly level to gently rolling, while t];; ylittgf ;:n;id;h:t Naturally located deprgssion serve the purpose best. Man-made
rolling and undulating land. Sometimes both means D “_; glrlglls strategically laid ave alsq necessary for more efﬁcw.:nt
ployed simultaneously, or one in support of the oth arses llischarge of runoff. The establishment of a dense vegetative
upon attendant circumstances ¢ ofthex doREaN vover over all waterways is imperative. Grasses readily

e Uiaptable. to the area should be used, but whenever practical
those species which form a dense turf are preferable. Inas-
Control of erosion b i i Shuch hs waterways are supposed to carry heavy flows during
plants following the nzr:;f;g;etfzt;g 5223:;31?: la\:éth the fu_s_ tertain, periods they should be designed to handle maximum
nary implements and machinery. % 01 ‘uneft from the heaviest rainfall occurring in the locality

3 ‘once in about eight to ten years. Grassed waterways are

Cover cropping.—Ve i ;
: —Vegetative coyer . : ;
against runoff and erosi ol pasential wherever excess runoff accumulate such as in strip

VEGETATIVE MEASURES

on, Lover crops

e et v €roj fields.




SOIL SURVEY OF NUEVA VIZCAYA PROVINCE

MECHANICAL MEASURES

On steep slopes vegetative measures offer inadequate P
B i _Mecha.nical means of erosion contrg

erefore essientlal in conjunction with the vegetative

Contour tillage.—Contour tillage is plowing and pl'
? : This is an erosion control measures w w
111:)05 effective on two to eight per cent slopes and less

0 meters long. Ridges formed by the tillage implen
retard the downhill flow of water. |
guajne]y when rainfall is even and light but their effective
is reduced when rains are intense or heavy. Contourin
not enough protection especially when slopes are not ‘Ew
al}d above e1ght_ per cent, when the fields are already ero
or when subseils are clayey and compact.
f})}{cess rur.loﬁ may break through the ridges thus necessita
he adoption of other mechanical conservation measures:

tion for the soil.

on the contour.

These ridges serve

Tem:cwing.—Terraces are mechanical measures of soil
servation and are differentiated into three types; n :‘.-
(1) absor]:otive, (2) bench, and (3) drainage, &

Absorpfcwe terrace or ridge type is designed for moist
conservation. It is adapted to gentler slopes and absor
Bench terrace is constructed on the contour
stele)-p firop and adapted to steeper slopes. '

rainage terrace or bro i i
conduct water from a field :1? loiizlail:lzlcitt;?e s

As'used in this text, terrace may denote a ridge type o
combination of ridge and channel type. i

Terraces are built across a slope.
or graded depending upon the purpcse for which they |
Graded terraces lead runoff from the field at noneio
Level terraces impound most of the water gi :-
Where the average an'

They are either lo

it time to sgoak into the goil
ra.infall_is less than 30 inches, level terraces are recommend
Dimensions of terraces are also of utmost importance I
should be large enough to avoid overtopping ;
runeff which may be expected from the heaviest.min ocen
on an average of once in 10 years is used ag
shape is generally based on

Terrace constru e

the farming

11

rations, one must realize that all slopes and all soils
inot be successfully or economically terraced. Sandy, stony,
shallow soils, fields dotted by humps and mounds, oOr
os that change planes and steepness every 30 meters are
ctical to build terraces om.
Diversion ditches.—Diversion ditches or diversio
¢ built to intercept the runoff from drainage area. They
« usually larger than field terraces. They are designed
| protect cultivated fields from hillside runoff by providing
' o passageway of the water away from the fields to other
burby areas where it 1s spread or dispersed. Where adjacent
lopes generate runoff towards =a terraced area, diversion
iches carry the water away from the terraced system, or
towards a gully diverting the water assist in controlling

iy further enlargement.
OTHER ASPECTS OF EROSION CONTROL

Whereas erosion depletes the s0il of its inherent fertility,
low fertility also brings about soil erosion. Infertile sgoils
invariably mean poor vegetation, thus more surface soil 1is
pxposed to direct rain and wind action. Therefore, soils
[ low fertility when tilled are highly erodible. In this case
proper and adequate fertilization can minimize erosion.

The regular application of farm manures and the practice
of green manuring increase the soil’'s organic matter content.
Organic matter, aside from enhancing soil fertility, also
improves tilth and maintain if not improve soil structure.
Stable and favorable soil structure means higher porosity
and better permeability. When soils are porous and permeable
plant root penetration is improved. All of these favorable
physical conditions when attained promote the soil’'s water
" ubsorbing and water holding capacities, or in other words
surface runoff is minimized.

Crop rotation should essentially be a part of every farm
program. A well planned scheme of crop rotation, aside from
proyiding a practical means of utilizing green manures and
L fertilizers, counteracting possible development of toxic sub-
" gtances, and improving crop quality and increasing vields, also
minimize or help ‘Control erosion. This farm practice keeps
the soil in suitable physical condition, helps maintain the
supply of organic matter and nitrogen in the soil, provides

e cover, and c];;ar;ge the location of the feeding
i1 L gEh X ik " o g Sl
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1o physical effects of liming such as the pron}otm-r} of smd]l
ulation of fine-textured soils and the m0d1ﬁcat1'on an
hrovement of the structure of coarse-textur'ed soils thus
king them lighter to work subsequently contribute much to
ion control.

Ell officient system of soil management in support to vegeta-
and mechanical measures is, indeed, necessary to combat
il erosion. The different practices followed or adop»’_ced
uld form a farm program that as a unit could fit the l_cmd
soil or kinds of soils within a farm so that the en'd attan}ed
the combined beneficial effects of the many interacting
esses involved. Bach farmer, therefore, should first ap-
se the erosion hazards of his farm, then plan a cropping
em and supporting conservation practices to reduce or
luet the erosion hazards.

Figure 41. Bare hills and mountains should be reforested as an erosion and

control measure as well as to provide future income from timber and ¢
forest products.




DSSARY OF COMMON ECONOMIC PLANS
IN NUEVA VIZCAYA PROVINCE

Cannon name Slc*ie-nﬂiﬁjc ﬂtrnue Fawmily name
.................. Bivae orellone Linn, s Bixaceae
Momordice charantia Linn. ... Cucurbitaceae
Casnaring equisetifolie Linn. ... Casuarinaceae
LS Anona reticulate Linn. ..o Anonaceae
- op sugar apple Anona squamose LU0 D e s Anonaceae

muda grass ..

Persea americang Mill. i Lauraceae
 Ficus benjaming Linn, .o Moraceae
Cynodon dactylon Linn. ..o Gramineae
_ Bambusa spinose Roxb. o Gramineae
.. Antidesma ghaesembille Gaertn. ... Euphorbiaceae
_ Aveca catechyw Linn. ..oo.oooocooe Palmae
Dolichos lablab Linn. oo Leguminosae
Lagerstroemia spectose (Linn.) Pers. Lythraceae
 Musa sapientum Linn. oo Musaceae
 Artocarpus comamunis I oTstists Mt Moraceae
. Corypa elata Roxb. e Palmae
. Pinus insularis Endl . Pinaceae
_ Brassiea oleracen Linn. ... . Cruciferae
var. capitatc Linn. oo
. Cajanus cajan (Linn.) Millsp. ... Leguminosae
.. Ipomoea batatas (Linn.) Poir ... Convolvulaceae
. Gossypiwm hirsutum LA TR0 e Malvaceae
. Vigna sinensis (Linn.) Savi ..o Leguminosae
 Manihot esculente Crantz ... Tuphorbiaceae
 Theobroma cacao LinTl oo Sterculiaceae
.. Chrysophyllum cainito Linn. ... Sapotaceae
.. Anacardinm oceidentale Linn. ... Anacardiaceae
_ Achras sepote Linn. .o Sapotaceae
_ Cocos nucifera Linn. ... Palmae
Coffea arabict TANN. et Rubiaceae
 Imperata cylindrica (Linn.) Beauv. Gramineae
_ Zeo, Mays LinN. oo Gramineae
_ Citrus  aurantifolic (Christm)
Seringle il Rutaceae
. Bugenia cuwinini (Linn.) Skeels ... Myrtaceae
_ Solanum melongene Linn. ... Solanaceac
_ Allium sativum Linn. oo Liliaceae
,,.-\gﬁngiber officinale ROSC. s Zingiberaceae
_ Anone mauricate LinN. oo Anonaceae
 Colocasia esculentum (Linn.) Schott Araceae
 Psidiwm  guajave Linn, oo Myrtaceae

. Leucaene glawce (Linn.) Renth ... Leguminosae

_ Awverrhoa bilimbt Linn. ... Oxalidaceae
. Ipomoea aquatice Hlo T Sl Convolvulaceae

1149

Dipterocarpus grandiflorus Blanco.. Dipterocarpaceae
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Conmon name i t
Seientific name Fawily
Ty

Katurai . :
Kamachil-j."m"m"m :gcjsbmua. gﬂ‘andeﬂora (Linn.} Pers. Leguminos
Ko gt Dieolotlin dulee (Roxh ) el Losuill BIBLIOGRAPHY
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