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NTRODUCTION

farms generally to provide for thelr
" for those in the community. In most
. {he staple food is also the leading crop.
mers also cultivate a crop for its commer-
ning value. Whatever the trend, it is ap-
duction cannot meet demand and that average
1 below the norm. f
and clagsification is intended to determine the
chemical characteristics of soils in a given area.
~gtudies the needs, requirements, and capabilities
atudied are further determined in conjunction
ractices, crops grown, and erosion hazards pre-
region.
of Camarines Norte Province were surveyed and
m September 3, 1947 to November 12, 1947, in-
the Bureau of Soil Conservation (now the Bureau
nder the directorship of Dr. Marcos M. - Alicante
{he incumbency of Honorable Mariano Garchitorena
ary of Agriculture and Natural Resources. e
: 8




SUMMARY =+

province of Camarines Norte is the northernmost prov-
of the Bicol Region. It has an area of about 211,249
res which includes those of some islands to the northeast.
, the provincial capital, is approximately 216 air kilometers
i Manila.
amarines Norte is largely rolling to mountainous with
narrow coastal plains and valleys floors.
¢ basic industries of the province are agriculture, mining,
pest, and fishing. The leading crops of the province according
 the 1948 census of agriculture were coconut, palay, camote,
I'n, cassava, abaca, sugar cane, gabi, pineapple, and peanut.
. livestock and poultry Camarines Norte lags far behind
lier provinces. From the census figures of 1989 and 1948
'm tenure by types of farm operator in the province are
led as follows:

.

1939 1948
A

= ) r

=

No. of farms—

T f
SPESD No. of farms—Total area (ha.) Total aren (ha.)

farm operator
il owners 5,134 33,804.69 6,431 41,047.87
{ owners 519 3,536.31 429 3,448.29
: 4,356 24,625.08 3,177 16,251.15
Bf managers ... 2 134.50

fhe number of farmg by size was as follows:

1939 1948
Size of farm No. of farms No. of farms

4y than 1 hectare 792 897
i 1| to less than 10 hectares .. e 200 2,357
10 to less than 20 hectares 779 1,213
20 hectares and over 2 570

¢ population of the province increased by 72.3 per cent

woen 1918 and 1960. In 1918, the population was 52,081;
60 it was 188,091. -

the survey and classification of the soils of the province
il types and three miscellaneous land types were delineated.
are three soil types developed from recent alluvial
4, namely, (1) San Manuel clay loam, (2) San Manuel
(8) Indan clay. These soil types have medium to
from their “A” down to their “C” horizons.

el to earl leveI, e1r dramage




6 SOIL SURVEY OF CAMARINES NORTE

SOIL SURVEY OF CAMARINES NORTE
PROVINCE, PHILIPPINES

DESCRIPTION OF THE AREA

{ I,n(at@on and extent—Camarines Norte is the northernmost
Diovince of the Bicol Region. Along its northeast coast are
.g@vel al islands, the Calagua group, which protect the province
{om the northeast monsoon originating from the Pacific
Ocean. To the southeast and southwest lie the provinces of
(amarines Sur and Quezon, respectively. Camarines Norte
hm an approximate area of 2,112.49 square kilometers or
#11,249 hectares.! Daet, the capital, is about 441 nautical
miles by the shortest navigable route from Manila. By air,
it is only 216 air kilometers. The Manila South Road, High-
Way No. 1, links this province with other provinces of Southern
uzon.

Relief and drainage.—The province is rolling to mountainous
with only a small coastal plain. Situated on this coastal plain
nre the towns of Daet, Talisay, Vinzons (formerly Indan),
|.ubo, and Basud. The southwestern Cordillera has a number
ol prominent peaks such as Mt. Labo, Mt. Cadig, Mt. Bulauan,
Mt. Nalusbitan, Mt. Bayabas, Mt. Alayao, Mt. Taysan, DMt.
Tagacay, and Mt. Cone. The highest peak is Mt. Labo.which
in about 942 meters high. This peak serves as the point of
wonvergence of the boundaries of three provinces, namely,
amarines Norte, Camarines Sur, and Quezon. IFrom Labo
wards the west are chains of hills and rolling highlands
il farther on the western part of the province congigts of
il topped hills. In the vieinity of Mt. Cadig from Capalonga
ards the gouth is a rugged rolling area which is reportedly
in mineral deposits. Jose Panganiban (formerly Mam-
o) and Paracale are the gold areas of the province. An
mine is also located in Jose Panganiban,

xcept in some portions of the lowland areas the whole
vince is very well drained by several rivers. The largest

condition ranges from good to partly excessive; their per=
meability is moderately rapid to very rapid. In general, San
Manuel goils are productive and have excellent tilth. Indan
‘goilg, on the other hand, are generally low in fertility.

There are two soil types found in the upland areas developed
from igneous rocks such as andesites and basalts, namely,
(1) Alaminos clay, and (2) Luigiana clay.

These soils are fairly friable, reddish brown to red, well
drained, and of moderate permeability. Their relief is usually’
rolling to steeply rolling. In Camarines Norte, uncultivated
areas of these soils types are generally covered with dipterocarp
forest or are under grass. Kaingin farming is prevalent in the
province and usually a primary forest that was cleared by}
kaingin farmers eventually becomes a cogon covered area.

One soil type, Alimodian clay leam, igs algo a primary soil
found on the upland areas of the province. Alimodian clay
Joam was developed from shale. Its relief is rolling to hill
and mountainous. This soil type is fine textured, sticky and
plastic when wet, has a very slow permeability, and is generally
low in fertility. Some portions are planted to upland rice,
corn, root crops, and some fruit trees. The greater part of
this soil type, however, is under grass while the rest is under
forest.

Three miscellaneous land types, namely, (1) hydrosol, (2):
mountain soilg, undifferentiated, and (3) beach sand were
mapped in the province. These miscellaneous land types are
considered not true soils because they are not products of
weathering or their horizons are not related to one another
as far as soil formation is concerned.

This soil report includes tables on the productivity ratings,
average mechanical analyses, land capability classification, pH
requirements of some economic plants, chemical analyses of
the surface soils, and the lime and fertilizer requirements of
the different soil types of Camarines Norte Province,

reau of the Census and Statistics, “Estimated Total Area of the
{neg by Province, City, Municipality, Munieipal Distriet,” (Manila:
1 of the Census and Statistics, 1963), p. 15. (Mimeographed.)
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DESCRIPTION OF THE AREA

of the province, such as the Bosigon, Labo, Baso, and
Rivers, during periods of heavy rains flood and inundate
irrounding regions. Daet and Basud Rivers are navigable
unch up to about two kilometers inland. All these rivers
: navigable by banca to about 15 kilometers upstream.
Vegetation—Besides the cultivated crops like coconut, rice_,
\n, root crops, corn, sugar cane, beans, and other field
the native vegetation of the province consists of primary
il secondary forests, grasses, and mangroves and other
lophytic plants. The forested areas are mostly found on
northwestern part of the province within the municipalities
| Basud, San Vicente, Labo, Paracale, Jose Panganiban, and
alonga. The open lands, abandoned kaingin clearings,
olands, some hills, and rolling and undulating regions are
’/”"/, o Tt / ; yered with cogon, talahib, and other species of grasses, as
5 oll as shrubs and small trees. To some extent the abandoned
ingin farms and open grasslands are slowly being covered
ith second-growth forests. In places near the coast, espe-
illy along the mouths of big rivers, nipa palms, balauvan,
21 other halophytic plants grow luxuriantly.
Organization and population.—Camarines Norte was formerly
4 part of the province of Bicol, later renamed Ambos Camari-
In 1829 Camarines Norte and Camarines Sur were
med by splitting Ambos Camarines. Towever, in 1854
two provinces were again merged; separated again in
7; merged once more in 1893. On April 27, 1901, a civil
urnment was established in Ambos Camarines. Finally, in
the Philippine Legislature enacted a law providing for
ivision of Ambos Camarines into two provinces, namely,
nes Norte and Camarines Sur. Under Camarines Norte
2 nine towns, namely, Basud, Capalonga, Daet, Indan (now
oni), Labo, Mambulao (now Jose Panganiban), Paracale,
. Vicente, and Talisay. Some islands along its coast were
pliced under the jurisdiction of Camarines Norte. Daet
ade the provincial capital.
he time of the arrival of Juan de Salcedo in the region
re several settlements already existing. The mining
Paracale and Mambulao were the most populated.
towns together with Capalonga, Indan, and Labo
who immigrated mostly
$ Province. The other

X
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Figure 2, Sketch map of Camarines Norte Province showing general topography
and natural drainage system.
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Figure 3. Processing plant of Larap Mines, Larap Penninsula, Camarines Norte,

2 in xie.
¢ b, A sawmill of the North Camarines Lumber Co., Basud, Camarines No:

properly safeguarded will continue
dafii eiy, s
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16 S0IL SURVEY OF CAMARINES NORTE

local demand. During the months of May through Septembe
however, when the southwest wind prevails, the catch i
comparatively greater and a part of it is exported to Manil
The best fishing grounds in the province are found along th
coast of Mercedes.
abt 84,447 kilos of fresh and salt-water fish and valued a
P10,262.00.

CLIMATE

Camarines Norte has the same climate as Sorsogon, Catan
duanes, the eastern part of Quezon Province, and the easter
and northern parts of Camarines Sur. The second type o
climate, characterized by a very pronounced maximum, rai
period, prevails in the province. Rainfall
November, December, January, February, and March owin
to the prevalence of northerly and easterly winds. The
greatest rainfall occurs in December. Table 1 shows the
monthly average rainfall for the two weather stations in this
region.

The months of November, December, and January are th
most humid months while August is the least humid. Decem
ber, January, and February are the coldest. The variation o
temperature and humidity in the province is very slight.

TABLE 1.—Average monthly rainfall aund monthly average number
of rainy duays in Camarines Norte.!

Station Daet Paracale
Years of record 20 vears 29 years
Average Monthly Average Monthly
monthly | average No. monthly | average No,
Month rainfall- of rainy rainfall- of rainy
inches days inches days
%@\%m S DTS o) 15.21 24 14.66 20
R e T 10,18 18 9.05
k&uﬁf T i) S 8.60 17 6.65 %
Mpr[[ __________________________________ 5.76 12 4.47 1
7 I;Y-N 6,58 15 6,45 1
J'&] (i 6.53 14 7.06 1
v y-t._ 9.19 13 9.20 1
sug%‘u.s o T.51 16 6.34 1
Oelz s}s]m e e R0 12.10 18 10.95 i
Nc 0 ex]"J ______________________________ 21.59 24 19.14 2
Dovemb T R F R LR R ik 26.40 23 20.08 2
ecemberiSie e IS RIS e B 2378 22 20,46
ARTR AR s T TR M 15388 | 201 14, 41 &

! Weather Hup i

In 1938, the total catch was estimatec

is abundant in
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O Mean, mean macimun and mintmuin of the monthly wnd annwal

Mperatures; mean and normal relative humidity; and mean and
4 ! : Sy

el clowdiness in Daet, Camarines Norte.

Station

Daet, Camarines Norte

alative humid- e
Temparature— C R;&;L‘V;?ercl::t Cloudiness—0-10
956 1
g Mean Mean Normal
Mean max- mini- Mean | Normul | Mean (13 years
{imum mum
: 25.2 28.7 21.8 86 84 i %
R 25.8 29.5 22.0 85 | 84 7 .
. 26.5 30.1 22.9 80 82 6 .
3 a7.1| 81.0 23.2 85 82 7 5
27.8 32.4 28:2 82 83 6 ¢
28.0 82.7 23.4 83 82 6 ¢
21.9 92.7 23.1 83 78 'g 8
27.5 31.5 23.5 85 53 g -
G} 31.8 28.8 83 85 .
27.0 30.7 23.3 86 86 g :
26.5 29.7 23.3 86 85 2
25.8 28.0 23.7 89 85 —__i ﬁﬁﬁﬁﬁ
il A T e 84 83 7 7
cnle of cloudiness:
()~ 3—clear
4- 7T—partly cloudy
8-10—cloudy or overcast
‘J3W:euthm' Bureau, Annual Climatological Review: 1056 (Manila: Weather Bureau,

|, b 67. (Mimeographed.)

ider cultivation.

AGRICULTURE

ale) censﬁé of agriculture of 1948 records 60,746.81 hectares
m area, of which 35,628.98 hectares or 58.65 per cent

The leading crops of the

provinee in

- of value of production in 1948 were as follows:

Area (ha.) Production
16,453.58  30,382,722.0 nuts
8,547.82 150,474.0 cavs.
1,507.83  1,776,469.0 kes.
975.38 8,904.0 cavs.
677.51  785,989.0 kegs.
703.13 121,876.0 kgs.
156.61 2,475.7 tons
187.056 158,961.0 kgs.
127.61 02,881.0 fruits
b62.61

21,118.0 kgs.

Value

$2,504,441.00
1,968,315.00
212,611.00
96,645.00
87,039.00
80,098.00
69,529.00
26,933.00
13,449.00
9,682.00

g

o
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1 ¢, Basud, and Capalonga. The area planted
{4 steadily decreasing.

Sﬁpt}i:rz werg 4,832.83 hectares planted to a‘!?aca as
only 703 hectares in 1948, although planters in 1948
more from their crops than in 1938. The \.ralue of
duce was P56,543.00 in 1938, and P80,098.00 in 1943.
and Labo lead in abaca production. _

ol erops.—Root crops are important in Camarines Norte
bstitute for rice. Root crops are grown for local con-
tion in the towns of Daet, Labo, and Capalonga. The
'cornmcm root crops are camote, gabi, cassava, tugue, and
il nite for all purpososiEmReL. (99,000,051 BUtS $2,504,441.00 B coicic covered an area of LBOTAS e
ggf;n;;ﬂsniﬁ fOOd ---- 1’?23’3% :ﬁ: 113?’?388 vi, 677.41 hectares; and gabi, 187.05_ hectares. The cor-
---------- s 76, nding productions were 1,776,469 kilograms of camote,

CROFS

Coconut.—Coconut is the most important crop of the prov-
ince, leading all other crops in area and production. With
the exception of the towns of Jose Panganiban and San|
Vicente, all the towns of Camarines Norte cultivate no less
than 1,000 hectares each of coconuts. Daet leads in coconut
production. The coconut production and the value of coconut]
products in 1948 are listed hereunder:

Nuts and coconut products Procduction Value

BloriimalcinpSeonrafient. - EEiE s 28,392,009 nuts 2.339,776.00. . :
Hor makmp homemads oil s - . 463,459 niits 77,857.00] 9 kilograms of cassava, and 158,961 kilograms of gabl.
Copra produced ...oooeeeoeeeoremmmmne 7,098,004 kes. 3,344,817.00) orresponding values were P212,611.00 for camote,
Elome-madergilSeeiniii | 0 Sui e 46,339 liters - 31,767.00. 00 for cassava, and P26,933.00 for gabi.

Tuba gathered .. <2 20,186 liters 3,661.00

.'i‘%.—Corn is another staple food of the people. It is
ad in rotation with other crops such ag upland rice, sugar
root crops, and legumes. Although it serves as a segzc.md-
atuple food, a comparatively very small area is utilized
production in relation to other food crops. The to.tal
on in 1948 was 8,904 cavans of shelled corn which

of the first, second, and third harvests and had_ a
value of P96,645.00. That same year CcOITl o-ccupl-ed
hectares. The native white and yellow flint varieties
ppely grown to maturity while the white glut.inous
: generally harvested green. Usually corn is inter-
ith upland rice in kaingin clearings. Labo produces
than any other town in the province. In 1939
orn was valued at P523.00 which exceeded the value
¢ crop of corn. In 1948 the area planted, produc-
value of the three corn crops are as follows:

Rice.—Palay is second to coconut in importance. Lowland
areas near the coast particularly those in Daet, Talisay, Vin-
zons (formerly Indan), and Labo are intensively grown to
 lowland rice. Upland rice is planted on the higher, rolling,
and hilly areas. Raminad, Milagrosa, Ramelon, Bulao, Ramali,
Balibod, Baranay, Guinangang, Kinawayan, Pinursiguing Puti,
Sinadyaya, and Dumali are the more common lowland vrice
varieties grown. The upland varieties are Balibod, Guinatos,
Dumali, and Inintiw. Where the preparation of the land is
thorough and the culture clean, the yield of lowland rice
ranges from 30 to 50 cavans of palay per hectare; for the
upland, from 15 to 25 cavans depending upon the fertility of
the soil, preparation of the land, availability of water, and
the time of planting. According to the 1948 census, the
production ‘was 150,474 cavans from 8,547.82 hectares. The
value of the crop was P1,968,315.00. In Vinzons, Talizay,

Area-ha. Production—cav. Value

Labo, and Daet where there is sufficient irrigation Water, rice B B ial trin oo esmesseeemaeaeeaen Sits 777.51 7,265 P79,788.00
is grown twice a year. The production of rice in this province 156.15 1,361 14,224.00
41.72 278 2,633.00

is insufficient to meet local demand. p
Abaca.—Abaca is one of the most Important crops of the
province. In spite of its suitability to the climate of the §
province very little has been done to promote the cultivation
of this Afte : 11 i Liong

~ Sugar cane is not produced in a commercial
sither congumed locally as chewing cane or made
Jome cane juice ave also fermented into a

1 = ok

72\
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ol with a value of produce estimated at 69,529. 0@
U8 of sugar cane grown in 1948 for different purpos
s follows:

ion lo the aforementioned crops tobacco, mungo,
iwto, onion (big bulb), garlic, ginger grass (forage),
buyo, and maguey are also raised. Grass for pas-
forage grow in abundance throughout the province
but slight attention and care on the part of the -
to provide for livestock needs.

Product Value
IMuzEeoyado  anf nayociio s s e i PAT 03200
Chewing purposes 25,863.00
Native wine (basi) 2,868.00

Other crops.—Pineapple is one of the minor crops of the
province. Production of the crop was not popular in 1948
as it was in 1938. The province produced 333,348 fruits in
1938, while in 1948, the production was only 92,381 fruitss
The crop is confined almost wholly along the coastal regiomn:
The fruits are consumed locally. The best markets for pine:
apples are in the mining towns of Paracale and Jose Panga:
niban. : -

Vegetables such as eggplants, beans, tomato, cabbage, and
squash are raised in home gardens throughout the plovmce
Truck gardening in a commercial scale is seldom found in
the province in spite of the shortage of vegetables, thus, th
people are forced to buy from neighboring provinces. 'y season exposing the surface soil. Clearings are aban-

Fruit tree growing, although a lucrative industry in the ter one or two seasons when the sgoil is no longer
province, has not gained much impetus. Before World War live, The depletion of goil fertility resulting from
IT agricultural extension agents of the Bureau of Plant In- erosion, and the destruction of crops and property
dustry succeeded in convincing some farmers to plant citrus, may be traced to this fuingin system of agriculture.
avocado and other fruit trees. Planting, pruning, and control 4 of controlling soil erosion are beyond the knowledge
of insect pests and diseases were demonstrated by agricultural m workers. Gullying is fast destroying good farm-
leldmen of the bureau. Unfortunately, the war interrupted identally t.erracing which is used in the culture
& work and the orchards were either abandoned or neglected. {ce con:crols erosion. This is one of the beneficial
present these orchards are being rehabilitated. Hundreds dy culture. But .:'m general, no effort is being
tocks have been prepared for the purpose. In 1948, the. ffarmers t.o check and minimize erosion. Few

't aware that their farms are slowly becoming
due to erosion as well as through poor soil

AGRICULTURAL PRACTICES

st common method of preparing the soil for planting
rabao and plow. Trampling the soil by carabao alone
racticed. Five to fifteen carabaos are used to trample
until the soil is softened. Farming with machinery
d to a few large farms. Maintaining or increasing
lity of the soil by fertilization, green manuring, and
ion is not yet extensively ohserved.

yin farming, in spite of its detrimental effects to the
| #bill commonly practiced in the hilly areas. The open
| and second-growth forest are cut and burned during

No. of

trees Production Value
900,36§ 733,215 bunches P739,051.00 iltural extension agents in the province began
3,475 7,223 kilos 15,374.00

on the use of selected and improved seeds

31,610 17,653 kilos % ; :

66,894 ng,ggi ]f;fizs 11?’513‘8 11 cparation of the land before planting as
1,267 22:852 Teilag 25:080:00 ; sage of : Commonvv.e.alth Act 85 in 1927.
6.3690 855,855 fruits 48,863.00) maintain the fertility of the land and to

H --------------------------- 17,849 183,203 fruits 11,958.00 “#all, such as crop rotation, green manuring, ter-
e 7,799 259,166 Lilos  53,440.00 our strip cropping, fertilization, liming,

SR 1 1 1 TR
Bantolil = o de el 9,124 1,680,060 &




HURVIY OF CAMARINES NORTE

orle ig far from being self-sufficient agric '\
1 may be attained by improved methods of culture
on of irrigation facilities, proper use of the land

selection, ete. Although the province has a climate with
a pronounced dry season, insufficiency of soil moisturt

during certain months causes low rice yields. Use of irriga

tion water to supplement rain water may well pave the waj

to gelf-sufficiency at least in rice.
LIVESTOCK AND LIVESTOCK PRODUCTS

The raising of livestock is a secondary pursuit of the peopl
Although not neglected, the industry has not developed to
point where it could become a major industry. There ar
no commercial dairy farms, poultry farms, or piggeries. L

most cases fowls and swine are raised in backyards and givet

very little care. Pigs and chickens are loose all over th
fields often destroying crops and home gardens. Most of ¢
stock are of native breed. To improve the quality of the stock
the Bureau of Animal Industry introduced to the provind
foreign breeds of swine and poultry. Breeds of Duroc-Jersej
and Poland China are crossed with native hogs. DBoears o

these breeds wera distributed in the towns of Daet, Vinzong

and Labo. New Hampshires and White Leghorns were in
troduced for the commercial production of eggs.

In this province there is an insufficient supply of beef, pork
poultry, and eggs. The recent war aggravated the situation
The census recorded the number of livestock and their cot
responding value for two different years as follows:

1989

T ~
Livestock Number Value Number

Carabaos | 21,183 P330,350.00 6,340
1,916  29,367.00 430
Horses 239 4,093.00 160
18,495 113,04C¢.00 10,240
1,805.00
16 39.00
107,306
1,097
Geese 153
Turkeys .. 4

In the above tabulation the 1945 ﬁgures are preliminay

and for fowls the 1939 figures for value were n it
ning valuaa for lives ' '
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ﬁ&! 4 substantial inerease in the milk produced in
Norte between 1939 and 1948. In 1939, a total of

g4 was produced. In 1948 the production was 84,344
her dairy products are also produced. In 1948,
{ers of milk were processed into cheese. These dairy
were conducted mostly in the homes of 1nd1v1dual

sources of milk produced in 1939 and in 1948 and the
wonding volume from each are enumerated hereunder:
1939 1948
Anlmnls Production-liters  Production-liters
abaos 6,712 50,102
776 ? 32,982
20 1,260

7,508 84,344
FARM TENURE

pe are four types of farm operators in the Philippines,

. (1) full owners, (2) part-owners, (8) tenants, and
nagers Tenants are further subdivided into (a) share
, (b) share-cash tenants, and (¢) cash tenants. The
ot’ fayms and the total area covered correspondingly
a4 classified by the type of farm operator in Camarines
r the two census years were as follows:

1939
—— A e — S M 5

1 2 - o1
No. of farms Tot(sim.a)re No. of farms D(ia ?rea

33,804.69 6,431  41,047.37
3,536.31 429 3,448.29
24,625.08 3177  16,251.15
134.50

her of farms by size was as follows:
1939 1948

No. of farms No. of farms

than 1 hectare 792 897
1 {o less than 10 hectares 2,207 2,857

10 to less than 20 hectares 779 1,213
0 hectares and over 570
FARM INVESTMENT
tal tarm invastments for 10,037 farms with
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mlue of farm land per hectare was P204.0_; ' LAND USE CHANGES

QR <o of “dathl (edlupiicnipey v Wa’. (her crops are mostly cultivated in the valleys

'plains. Some of the rolling areas, plateaus and

TYPES OF FARM ted to coconut, banana, fruit trees, and coffee.

~ Iarms have been classified into 12 groups. The relationship the Japanese occupation a great portion of idle lands,
of the area planted to a particular crop or group of cropd , forested areas were cultivated. After rice is,
to the total area of cultivated land in each farm constituted lowland rice fields are used for pasture. Mangrove
the basis for classification. The first seven groups, namely, ipn swamps, river deltas, and protected shallow bays

(1) palay farm, (2) corn farm, (3) abaca farm, (4) sugal sloped into fishponds.

cane farm, (5) coconut farm, (6) fruit farm, and (7) tobacco B sensus indicates that the province has not yet
farm are so classified if the area planted to the gpecified crop d fully from the effects of the war. More land was
is equal to 50 per cent or more of the area of cultivated land. 1 in 1939 than in 1948. While cultivated land and
Group 8, palay-tobacco farm, is a farm wherein the are nd decreased within the ten-year period, a big gain
planted to palay and tobacm? are each equal to at leasﬁt 2' BFied in idle land. It may be mentioned also that
Ly cgnt 47 ulle fydgs qf cultivated land. ‘Group 9, vegotab@ lation increased the area of cultivated land decreased.
farm is a farm wherein the area planted to camote, mungo, B¥. of the different kinds of land in Camarines
soybean, tomato, sitao, cowpeas, patani, beans, kadios, onion, o the years 1939 and 1948 are enumerated hereunder:
radish, eggplant, cabbage, gabi, watermelon and/or potatoes 3

is equal to 50 per cent or more of the area of the cultivated MRind of land ki PO
land. Group 10, livestock farm, is a farm having (a) an o e
area of 10 hectares or more; (b) more than 10 heads of ivf;t,ff el 7056.93 8.103.59
cattle, horses, goats, and sheep; and (c) less than 20 pes e L
cent of the total farm area uged for the production of crops o e T O T80 < 108386

fruits or nuts. Group 11, poultry farm, is a farm where iyt A LR B e 1,779.24 2,864.13
there are more than 300 chickens or 200 ducks and less than
two hectares of the entire area are cultivated. Group 12
other farms, are those farms which could not be class1ﬁe j
under any of the above eleven groups. 1, SURVEY METHODS AND DEFINITIONS

According to the census of 1948, the number of farms, farm | eying consists of (1) the determination of the
area and farm land classified according to use by type of lbeleal characteristics of soils; (2) the grouping and
farm in Camarines Norte were as follows: : ‘ i n of soils into units according to their characteris-
Type of farm No.toF farms Arvea-ha. ‘ their delineation on maps; and (4) the description

Bl i pEUEL S B TR B 2,672 10,754.58 y characteristics in relation to agriculture and other

84 253.37 of man.

110 910.81 1 i
- exam-
e e e 5 i landscapes and underlying formation, are

62,100.58 60,746.81

Abaca

Coconut 4,474 33,037.64 ik many sites as possible. Borings with the soil auger
Fruit A 357 390.03 i, test pits are dug, and exposures such as road and
Mokaeco, o e 6 43.63 it are studied, An excavation or road cut exposes
Vegetable 19 14689 FOrs collectwely called the soil profile. The
Root crop

. E—— _ 418 1,810.72 [ he  Lhe parend: matemal beneath,
Livestock s ' i s 3 e A
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s of o #oll type is a variation within -the type, dif-
the soil type only in some minor f:eatures,
¢ oxternal, that may be of special practical s1gn1ﬁcan.ce.
sei 1 relief, stoniness, and extent or degrlees of erosion
a8 phases. A minor differences in rehef. may cav:ls-;
in the agricultural operation or change in the kn; 1
ary to be used. The phase of a type 'v“nth a sh:g

accelerated erosion may differ in fertlhz‘er require-
il cultural management from the real.soﬂ type. A
{ a type due mainly to degree of erosion, degret? qf
amount of gravel and stone in the surface‘ goil 18
siegi‘egated on the map if the area can be delineated.

complex is a soil association composed of such'int}matg
e of series, types, or phases that cannot be 1nd1cate.
alv on a small-scale map. This is mapped as a unit
lled a soil complex. If, in an area, theJ're are several
¢h as Alimodian, Luisiana, and Alaminos ‘that are
ether, the complex must bear the names_of the two
- series, as the case may be. If there is only one
Wil constituent, the complex bears the name of that
. Alimodian or Alaminos complex.

& and subsoil samples for chemical and physical analy-
tollected from each soil type or phase, the numbe.r
lermined by the importance and extent of such soil
phases. Profile samples are also obtained for further
gical studies of important soil types.

| survey party, composed of two or three ’.cechnical
the area and delineates the various soil types,
oxes and miscellaneous land types. All natural
foatures found in the area are indicated on the
uch as trails, railroads, bridges, telephones and
lies; barrios, towns, and cities; rivers and lakes;
.mountains, and many others. :

sistency, texture, and the presence of organic matter, roof
gravel and stones are noted. The reaction of the soil an
its content of lime and salts are determined either in th
field or in the laboratory. The drainage, both external ant
internal, and other features such as the relief of the land
climate, natural and artificial features are taken into con
sideration, and the relationship of the soil and the vegetation
and other environmental features are studied. '

On the bases of both external and internal characteristics,
the soils are grouped into classification units, of which the
three principal ones are (1) soil series, (2) soil type, and
(3) soil phase. When two or more of these mapping units
are in such intimate or mixed pattern that they cannot be
clearly shown on a small-scale map, they are mapped or
grouped into a (4) soil complex. Areas of land that havé no
true soils, such as river beds, coastal beacheg, or bare rock;
mountain sides are called (5) miscellaneous land types. Areas
that are inaccessible like mountains and great forest areag
whose classification is of no agricultural importance for the
present are classified as (6) undifferentiated soils.

A series iIs a group of soils that have the same genetic hori-
zons, similar important morphological characteristics and
similar parent material. It comprises of soils which have
essentially the same general color, structure, consistency, range
~of relief, natural drainage condition and other important
internal and external characteristics. In the establishment of
a series, a geographic name ig selected, taken usually from
the locality where the soil was first identified. For example,
the Indan series was first found and classified in the munici-
pality of Indan.

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

THE SOILS OF CAMARINES NORTE

of Camarines Norte were divided into three
ly, (1) soils of the plains and valleys, (2) soils
i mountaing, and (3) miscellaneous land types.
. or miscellaneous land types under each group

il -
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Soil and Miscellaneous land types

A. Soils of the Plains and Valleys
1. San Manuel clay loam

2. San Manuel loam

3. Indan clay

Wil to light gray; coarse granular; and slightly loose. The
i of the surface soil and subsoil reaches to about 70
imeters from the surface. The substratum is light yellow-
hrown to light brown very fine sandy loam to sandy loam
vellowish brown mottlings. P
1 Manuel clay loam (236) . —This soil type is found in
ite places, namely, in the low plain bordering the shores
net, Talisay, and Indan between the mouths of the Basud

1. Alaminos clay ...

2. Luisiana clay ...

3. Alimodian clay loam
C. Miscellaneous land types

L H iy dros ol e e il 1
2. Mouritaln ot DGO T I Daet Rivers; the plain bordering the rolling areas of
T o Benchwand HIRTHEREL Bl 0 T e T 118 d, Joge Panganiban (fOrmerly Mambulao)’ San Vlcente,

Labo; and a small area at the mouth of Daet River and
ilrip along the banks of Labo River. The places covered
this soil type are the most important agricultural areas

TABLE 3.—Area tn hectares and proportionate extent of cach soil type or:
miscellaneous land type in Camarines Nogte.!

5o : z i TR {lamarines Norte. . :
and type Soil type or miscellaneous lund type hectares | Per cen the surface soil is light grayish brown, reddish brown,
I Riipe T Ik brown to dark gray clay loam. Soils nearer the sea and
250 giﬁ_ Wt e 0-01 iy the banks of the Labo River are lighter in color and in

| T T e ————— 4 e e

i A A L 94,030 25 i T'he soil is easy to cultivate. The soil has a rapid per-
i o ﬁﬁﬂi‘ﬁ?ﬁ;::ﬁ;,'aa&ifr;;gagazgaj:" e 2flgz11§f§g 13 bility, although the drainage in some places is rather poor
i 3 r %iiﬁ};‘;‘f;ﬁf:j::::::::::E:::_—-: i+ e é%ééié 120,‘11% uge of their relatively low position, The soils af the
! bl R e R ) el o e th of‘ the Daef; Rwer_ and fftlong the banks_ of the Labo
i which are slightly lighter in texture than in other areas

IThe area of eack soil or migcellaneous land type was determined by planimeter
from the soil map.

' cultivated to vegetables, corn, sugar cane, watermelon,
, and root crops. Corn and vegetables are the principal
The relief in these places i level to nearly level.
hal drainage is very good. Rice is also planted but the
liction is low, averaging only from 15 to 20 cavans of
- per hectare. During heavy raing the aforementioned
4 nre flooded.

irea adjacent to the rolling areas of Basud, Jose Panga-
1, Ban Vicente, and Labo are sufficiently elevated to permit
¢ internal and external drainage. The relief ig level
ly level. The sandy nature of the soil permits rapid
lon, Formed from alluvial deposits originating from
areas the soil containg a moderate amount of decayed
materials. ;

il crops cultivated for many years are coconut
e cropg are still cultivated, Corn is not

d 18 fLc on a few patches, Up

SOILS OF TIE PLAINS AND VALLEYS

Soils under this group are secondary soils or transported
soils. These soils were formed from transported and relatively
recently depesited soil materials wherein the soil transforming
processes have made very little or no modifications to the
original materials. The deposited soil material or al]uviﬁm
is the fine material, such as sand, mud, or other sediments
deposited on land by streams.

SAN MANUEL SERIES

The relief of this series is level to nearly level. The geries
is usually flooded during heavy rains. The surface soil is
light brown to dark brown, or bale brownish gray; pranular:
friable and loose. The sandy loam subsoil is light & il

v jid
et ia s -l e Ul UL
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The low- lymg land between the mouths of the Basud and
Daet Rivers is covered by soil of slightly heavier texture than 1
in places already mentioned occupied by the San Manuel series,
It is slightly compact. Upon drying it bakes and cracks. The
soil in this particular place is not as easy to cultivate as t

vors 75.49 hectares or about 0.04 per cent oflthe area
province.

INDAN SERIES

1 series is found on some of the level areas of the

soil of the same type found in other places. Upon plowin ﬁée. It has a light brown to grayish brown surface soil”

brown streaks. The brown streaks indicate that the soil
ong been utilized for lowland rice culture. The subsoil
h{ grayish brown to gray, compact, and heavier in tex-
than the surface soil. It has reddish brown mottlings.
e highly weathered concretions are found embedded in this
', The substratum is light gray to gray, soft gravelly
. [ive meters or more from the surface the soil is gray-
wown, fine sandy loam.

rally, the soil is cloddy, but with the right amount
Hoisture it crumbles easily and is easy to cultivate. Un-
8 Han Manuel soils, the surface soil of Indan series when
i1 hard and more effort is required to prepare the land.
vever, it is quite fertile and with good soil management and
Lol preparation of the land, greater yields may be expected.
tactically the whole area is planted to lowland rice ex-
L the elevated areas which are planted to coconut, sugar

big clods are formed. At optimum moisture content, how-
ever, the goil crumbles easily. Due to its low position, draining
the land is not practicable especially during the months of
heavy rainfall. Flooding during heavy rains is rather com-
mon. Rice is the principal crop. The average production is
about 50 cavans of palay per hectare. Corn, sugar cane,
banana, peanut, mungo, cassava, and fruit trees are grown
to a limited extent. Corn is grown twice a year. The first
planting is done in February or March and the crop is har-
vested at about the end of April to early May. The gecond
planting is done in June or July and the crop is harveste
at the end of August to early September,

San Manuel clay loam covers an aggregate area of 20,469.20
hectares or 9.69 per cent of the total land area of the province.
A typical profile of the soil type found between kilometers 12
and 13 along the Labo-Talisay road ig outlined hereunder:

Devth Characteristics & fruit trees, root crops, and corn. The areas planted to
k | rice are the poorly drained places. Rice is grown
0- 20 Surface soil, clay loam; brown to dark brown; granular; P o P g

friable. Boundary with the subsoil is smooth and diffused. ﬂ year but if irrigation facilities nere installed to
20— 75 Subsoil, fine sandy loam; light brown to brown; coarse water adequately rice crops may be grown twice a year.
lgranular stru};:ture; loose. Boundary with underlying i clay (528).—There are three separate places in the
ayer is smooth. where this soil type is found. The widest area lies

i hetratum, dy 1 ligh T ¥ i
T5-120 Substratum, sandy loam; light brown to yellowish brown the lower part of Labo River; the second is in the

coarse granular structure, friable, : :
120 and Light grayish brown to grayish brown ecoarse sand. I part of the poblacion of Indan (now Vinzons) and

below

San Manuel loam (190).—This soil type is located at the
mouth of the Daet River east of the town of Daet and about
half a kilometer south of the Daet—Mercedes road. A small
strip is also found along the banks of the Labo River starting
from the town of Labo and ending at the mouth of the same ayish brown to very light gray clay loam with red-
BiveD. )btlings. This subsoil is compact and its per-
The surface soil is about 10 to 20 centimeters i i low, Iron concretions are present in this layer.
pravels and stones are present $ some ; ] - h of the subsm] 15 70 centlmeters from the

Aot !‘lh

the lower part of Basud River.

& clay surface soil is light brown to grayish brown with
i atreaks. It is waxy and hard when dry. The aver-
pth of the surface soil is 20 centimeters. Below this

bt 38

gouthward to the town of Talisay; and the third lies
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Figure 10. A typical profile of Indan series,
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e lower portion of the western part of the town of Vinzons
werly Indan) and the area north of Labo River are poorly
od. Rice is the main crop on this soil type. The average
uction iy 85 cavans of palay per hectare. Corn, sugar
root crops, mungo, cowpea, coconut, and fruit trees are
grown on this soil type. Corn is planted twice a year.
coconut trees are badly attacked by cadang-cadang. The
it trees grown are jackfruit, coffee, avocado, soursop, sugar
ple, santol, and banana.

I'he elevation of this soil type is from 10 to 20 feet. Indan
iy has an area of 6,362.92 hectares or 3.01 per cent of the
il area of the province. A typical profile of this soil
e found and examined at kilometer 3 of the Daet-Talisay
il has the following characteristics:

iepth Characteristies
26 Surface soil, clay; light brown to grayisn brown with
reddish brown streaks; granular siructure; waxy and
cracks upon drying; loose and friable when moist. Bound-
ary with subsoil is smooth and diffused.
5= B0 Subsoil, clay loam; light grayish brown to gray with
veddish brown mottlings; compact; iron coneretions em-
bedded in this layer. Boundary with substratum is
smooth and diffused.
Substratum, clay loam; whitish gray to gray; granular
structure; soft; iron concretions present.

SoILS OF THE HILLS AND MOUNTAINS

uils under thiz group are known as primary soils or soils
ed in place. They are developed from igneous, metamor-
or gedimentary rocks.

ALAMINOS SERIES

Jils of this series occupy the hilly and mountainous areas
he province and are associated with soils of the Luisiana
The Alaminos series is generally forested predom-

ly with dipterocarp trees. Some areas which were for-
forested but cleared by kaingin farmers have parang

vegetation. Cultivated areas are planted to upland

sonut, abaca, banana, root crops, and fruit trees. The
d rice is about 15 cavans of palay per hectare.
8 characterize by light reddigh brown, reddi

I 2 ne. Ly
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sent in the profile. In some places cobblestones and boulders
of basalt, andesite, and gabbro are found on the surface.

Alaminos elay (166) —This soil type was mapped in three
different places in the province, namely, at the western ti
of the province, at the northern part of the province fron
Capalonga to Paracale, and in the vicinities of San Vicente
and Basud. The gold and iron mines in Camarines Norte
are found in these areas.

The soil to a depthy of 20 centimeters is light reddish brow
to brick red, hard and compact clay which becomes sticky
when wet. However, the soil dries easily and a few hours
after an intense rain plowing is possible. The underlying
layer at an average depth of 50 centimeters from the surfac
is clay loam, brown and compact.

Alaminos clay covers about 58,668.30 hectares or 27 77 pet
cent of the total area of the province. A typical profile
located at kilometer 346 along the Batobalane—Jose Panganiban
road ig deseribed hereunder:

Depth Characteristics
(Cm.)
0- 20 Surface soil, clay; pale reddish brown to brown; granular,

friable when moist, sticky when wet. Concretions are
bresent in this layer. Boundary with subsoil is smooth
~and diffused.
20- 76 Subseil, clay loam; brown; compact; granular; friable when s :
moist, sticky when wet. Concretions are present. Bound Flewve sz Actypioalii e dle ot i B tataste s,
ary with anderlying layer is smooth and diffused.
T5-150' Substratum, clay; yellowish brown; granular; friable
Highly weathered rock and gravels of sandstone, basalt
and andesite are embedded in this layer. Concretions are
present,. f

LUISIANA SERIES

This series covers the largest area in Camarines Norte.
is distributed throughout the province and covers most of the
hilly and mountainous regions. Most of the series is covered
with forest which is predominantly of the dipterocarp type:
In cleared areas coconut, banana, rice, corn, root crops, and
fruit trees are grown. The yield of upland rice is from 10
to 15 cavans of palay per hectare. The -cultivated areaf
planted to the aforementioned crops are all kaingin clearings,

The soil is characterized by its uniform red color ﬁu‘eug‘
out its profile. Whlte splatches, espacm
tion of - The
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slight from one layer to another.

drained to its optimum moisture content.

annual crops, because most of the area is hilly with steep
slopes. With the present method of farming where steep
slopes are planted to seasonal crops without observing soil
conservation measures this soil type is being gradually eroded.
Erosion is the main cause of declining yields on this series.

Luisiana and Alaminos series belong to the red tropical
group of soils.
cipally basalt and andesite. They occupy a rolling to steep
relief. Both are red, but while the Luisiana series is free or
almost free from coarse skeletons, the Alaminos series containg
iron concretions. Soils of the Luisiana series are also deeper
and more uniform in color than those of the Alaminos series.

Luisiana clay (239).—This soil type is reddish brown clay,
friable and granular. When wet, it is slightly sticky. The
#urface soil has an average depth of 25 centimeters. The
bsoil is clay loam which is reddish brown with some gray
otches, a distinguishing characteristic of the series. The
fratum has a similar color although slightly lighter than
Pverlying layers. This is due to the presence of white

- |

~ Upland rice and corn are planted on kaingin
#80il type covers 94,020.25 hectares or 44.51
rovincial total. A typical profile located at
along the Naga-Daet highway is described

Characteristics

- Hurface soil, clay; light hrown to reddish brown; granular;
i aticky when wet, friable when moist. Highly weathered
pravels are present in thig layer. Boundary with the subsoil
ig smooth and diffused.
Subsoil, clay loam; brown to reddish brown; compact; gra-
nular; sticky when wet, friable when moi Boundar
With substratum is diffused and smooth 8
are present in the lower port ]

The soil is friable and
granular, and although fine in texture, internal drainage is
fair. When wet, the soil is sticky. To preserve the soil
structure, plowing should be done when the soil is sufficiently
Only a relatively
small percentage of the land is suitable for the cultivation of

Both are developed from voleanic rocks prin-

slones are szometimes present on the surface.

irittle when dry, plastic and sticky when wet.
siratum which beging at about 55 to 60 centimeters from the
rface is gray to grayish brown highly weathered shale.
I'hig layer is slightly compact.

banana, rice, corn, and sugar cane are the main |
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ALIMODIAN SERIES

Hoils of the Alimodian series have rolling, hilly to moun-

ininous relief. KExternal drainage is good to excessive; internal

ainage is fair. They were developed from shale and sand-
ne. The native vegetation consists of primary and sec-

dary forests. Cleared areas for culutivation‘ which were
abandoned after a year or two are covered with cogon and
filahid, ,

Alimodian clay loawm (126).—This soil type is an extension

[ the same soil type found in Camarines Sur on the west

viast of San Miguel Bay. The surface soil is brown to red-
h brown clay loam, granular in structure, slightly friable
when moist and brittle when dry. Rounded gravels and
' The depth of
lie surface soil ranges from 20 to 40 centimeters. The subsoil
; of the same texture but slightly lighter in color than that
il the surface soil. It has a columnar structure, iy slightly
The sub-

This soil type is often associated with Luisiana clay. Both
{ these soil types belong to the red group of soils, but while
o soils of the Luisiana series were derived from igneoug
ck, Alimodian soils were derived from shale and sometimes
dstone. When the parent rock is not evident, one type
be mistaken for the other.
atches of cleared land or kaingin are grown to upland
‘¢, corn, banana, root crops, and some fruit trees.
T'he typical profile characteristics of this soil type are as
Hows :
i;]; Characteristies

e 30 Surface soil, clay loam; brown to reddish brown; granular
structure; friable when moist, hard and brittle when dry;
fair organic -matter content; easily penetrated by roots.
Boundary with subsoil is clear and smooth.

Subsoil, elay loam; light brown; slightly brittle, hard and
compact; poor in organic matter. Boundary with sub-
gtratum is clear and smooth. :

Substratum, highly weathered shale or sandstone: gray to:

conrse plat_y structu

re; slightly

unde 1hi
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MISCELLANEOUS LAND TYPES

Coconut, root crops, banana, fruit trees.

Under this group are areas covered by materials which
cannot be classified as true soils because they are not the
products of weathering or the horizons are not related to one
another as far as soil formaticn is concerned. Also included
under this group are non-agricultural soils with physical
characteristics or features like slope and stoniness, and with
chemical compositions which do not warrant cultivation.

Hydrosol (1) —Hydrosol comprises the mangrove and nipa
swamps at the mouth of rivers and along shores which are
under water almost throughout the year. This miscellaneous
land type is found at the mouths of the Basud, Daet, Malagnot,
and Mandasco Rivers which are all in the mun1c1paht¥ of
Mercedes:; at the mouths of Labo and Auitan Rivers in the
municipalities of Labo and Vinzons (formerly Indan), respe
tively: at the mouths of Batobalane and other small rivers
in the municipality of Paracale; at the mouths of Alayac and
Mataqui Rivers at Alayao Bay; and at the mouth of Basiad
River in the municipality of Capalonga.

Hydrosol is characterized by a brackish aqueous horlzo
ranging in depth of from 10 to 100 centimeters. The sub
aqueous horizon is a slimy, grayish clay mixed with plenty
of undecomposed organic debriz which is a very favorable
medium for the growth of algae and other aquatic plants on
which milk fish thrive. Fishponds for milk fish or bangus
culture gimilar to those around Manila Bay may bring addi
tional income to the province. The denge growth of balkawuaz
and other halophytic plants are algo excellent sources of fire:
wood. The hydrosol in Camarines Norte has an area of
2,944.20 hectares or 1.39 per cent of the total area of th
province.

Mountain soils, undifferentiated (45).—This miscellaneou
land type occupies the mountainous areas along the Camarine
Norte—Quezon—Camarines Sur provincial boundaries. It i
characterized by rugged and steep slopes. The land is rougl
and difficult to traverse. Agriculturally, this miscellaneo
land type is of little ‘value, and is best suited to forest ani
wild life.

Beach sand (118) —Beach sand is found along thg ghorel
of the coastal towns oi’ Mercades, Daet, ;

, sugar cane, watermelon,

Present use-Vegetation
, TOOt crops, rice.
fruit trees; upland rice, corn, sugar

cane; forest, cogon.
fruit trees; forest, cogon.

coconut; fruit trees.
fruit trees; root crops.

melon
Lowland rice, sugar cane, corn, root crops;

Upland rice; coconut, abaca, banana
Primary and secondary forest; grass.

Pasture.

Good ___...| Coconut, banana, coffee, cacao, abaca,
Fair _______| Upland rice, corn; banana, root erops,

Poor to fair
Good __.____

Drainage

Poor_______| Poor_______| Mangrove, hipa palms, fish pond.

Good ______| Good ______| Vegetables, corn

External \ Internal

Poor to fair
cessive,
Good

Relief
Rolling to hilly and | Good to ex-

mountainous,
Level to nearly leve]

Mountainous

Lavel to nearly level
Levei_________u.ﬁ“

- Parent material
bagalt and andesite.

posits.

posits.

Shiglal W LTl b

1and type

Mountain soils, undifferentiated

Sgil t¥pe or miseellaneous

‘Alimodian elay loam___________

1| Hydrosol ... _._._.__| Recent alluvial de-

R B eachisand:: —-_<22 ok e SR e B e ST

186 | Alaminos clay

45

. 239 | Luisianaelay _..______.___.___! Igneous rocks, mostly

190 | San Manuvelloam _____.__...__ Recen't alluvial de-

A claY ;oo il

| @35 | San Manuel clay loam . __..___.

126
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Al(Terent factors exerted, the variability or heterogeneity of
s0ils even within a small area ig then accounted for.

Profile Class A.—Soils under this class were developed from
cont alluvial deposits. They have medium to coarse textures
om their A down to their C horizons. The relief of soils
under this class is generally level or nearly level. Drainage
sondition ranges from good to partly excessive. Their per-
pability is moderately rapid to very rapid. The soil series
tinder this class are: :

SAN MANUEL SERIES; AND INDAN SERIES

San Manuel soils are some of the most productive agricul-
{ural soils. The Indan series, on the other hand, is generally
low in fertility. In general, soils under this profile clags are
used mostly for crops requiring good drainage like sugar
cane, coconut, fruit trees, and vegetables. These soils easily
vespond to soil conservation practices.

Profile Class D.—Under this class are soils of upland areas
developed from hard igneous rocks, such as andesites and
hasalts. The soils thus developed are fairly friable, reddish
hrown or dark brown to red. The internal drainage of these
4oils is good while their permeability is moderate. The relief
iy usually rolling to steeply rolling, oftentimes ending up in
mountain ranges. Indications show that most of the soils under
Lhis class are thoge known as “latosols,” or soils of low to very
low calcium content and are rather acidic. Their phosphorus
wontent is also very low and has high rate of fixation. The
undulating or rolling areas are cultivated to crops. Good crops
of coffee, cacao or rubber were observed on these goils. Areas
steep slopes are partly grasslands but mostly under diptero-
parp forest. On these soils, dipterocarp forest, which consists
mostly of soft woods, grow rather well. The soft woods are
produced on deep, friable soils, with plenty of available mois-
fure. The soils under this class are:

inland where organic matter is incorporated with the sang
pweel potato, cassava, breadfruit, soursop, sugar apple, banand
and coconut are grown. This miscellaneous land type cover
an area of 1,941.23 hectares or 0.92 per cent of the total are
of the province.

Some iglands to the northeast of the province which ar
under the jurisdiction of Camarines Norte were not visite
during the soil survey and clasgification in this province
This was due primarily to the lack of transnortation facﬂltl
during that time.

MORPHOLOGY AND GENESIS OF THE SOILS OF
CAMARINES NORTE

The physical weakening of bedrock due to moisture, .tem
perature and chemical reactions gives rise to the formation of
the so-called regolith. Regolith includes all of the uncon
solidated materials above the bedrock. But this physical dig
integration of bedrock is only an initial phase of soil forma
tion. The upper part of the regolith is subjected to a relativels
faster physical and chemical weathering than any other pa
lying underneath hecause this upper portion is in direct conta
with the atmosphere. It is the physically and chemical
weathered part of the regolith which becomes the pare :.
material for soil. The parent material together with micro
organisms and higher plant life then undergo a phenomenot
known as biochemical weathering wherein the microorganis
and higher plant life decay. This addition of organic mattel
is an essential feature of soil formation. In other Word'
the physical and chemical weathering of rocks should na
be mistaken as the process of soil formation itself; mostl
the process of soil formation is directly or indirectly biologica
in nature. |
At least there are five factors which largely control .th
kind of soil developed; namely, (1) climate, (2) living organ
isms, (3) nature of the parent material, (4) topography a
the area, and (5) the *ime that the parent materials an
subJected to soil formation. For instance, the regolith withi)
S any given area may vary in depth, physical condition, ant

chemical composition. Their geologic origin also may ol
may not be the same. Furthermore, the pogition they occu ¥
has either been reached through depositi Ly
or by the weathering in place of the « '

ALAMINOS SERIES; AND LUISIANA SERIES

Profile Class F.—Under this class are soils of upland areas
daveloped from shales. Their relief is rolling to hilly. The
#olum developed is from 15 to 60 centimeters and are of very
fine texture. These sgoils are very sticky and plastic when
a.nd hardens upon drying. The permeability of these

thug runoff on claared areas is very ex-
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ll?arl; _of rthese S(_)ils is under grass while the rest is under
I;me:-tt.. T'he Alimodian series, under this profile class, is
found in Camarines Norte. :

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

Limited by the level areas of the province which consist of
1'11:511"1“0“{ coastal plains and small valley floors, farmers gf
(,amar.lnes Norte, aside from overworking the lev,el areas, ha
to cultivate hillsides and mountainsides to carry on their’ ag:i‘f
cultm.“e. Level farms which have heen under cultivation before
Spanish rul_e are now mostly depleted of their fertility. Con
stant cropping to a single crop or a sequence of crops x.;vitho 1;
benefit of fertilization has brought down productivity to a .
lo-w level. Even when a farm is devoted to more thanve'ry
kind of crop a year, which is seldom, the sequence is (Ijlni
p]ann.ed in such a way as to derive beneficial effects from ¢ ;
rotatl.on. In'stead, a farmer plants his crop because they e
t}Ee kinds X.’Vhlch he needs most immediately. With the inc}r o
of population, farmers of the province, therefore, had no oiﬁse
recourse but to open new lands on the hills a:ad mountai i
Ope.mng new lands in this case meant the kaingin syst msf"
agrllculture whereby a family clears a forest by burnir{ emTI'?
f:m?;‘{lly Euﬁmtﬁs the cleared area for as long as a%i-equat:
ceds o e family are met i
ferti]ﬂty of the soil is exhausted 113;112 aarse:(i)so r;.bzidz};i-dmhir?nt
from deforestation, s0il erosion and eventually ﬂoods. s
Eoﬁieqpencgs.d ;I}‘lhe consequences can bhetter be imaginédalinf (;Er}:s
ears in min at not a few famili ; ili
sorted to kaingin farming for the pSZt bflj;vmdaergdfezmﬂfastelie_
‘]’no\'me\fer, _thanks to goverpment intervention, deforestation bs;,'
Scic:;:éq%:pe;sedg;"ad;ally. being controlled. Hill and mountain

o 0 larming are now minimized and agricult
agencies of the governm ivi i )
ofArilaterial andgtechnicainzsgseta?loc‘z S

bresent the problems whi ari
farmers are numerous and variedﬁh V]?ffi?z S:Jr?)iftl; eif IE}?I"’CB
farmers are convinced that commercial fertilizer appli 'tese
would enhance production most of them could not ‘tpﬂr‘) C{l ihe
necessary expense. Green manuring, crop rotation 0;' do-r( ‘_“10
zplille;:e ?f %and to what it is most suited may meet :the f:;géfg

awroval in principle.  How: - i

economic difficulties, mont fag;;i'ﬂ-gggaogrilggmé%ﬁggaég 'gﬂd”

but

&
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{o carry on their usual practices. In many upland as well as
't_)w'land areas crude farming methods are still employed.
1'reparation of the land for lowland rice is done by using at
lenst fifteen carabaos to trample the soil until it becomes soft.
Thorough preparation of the land can thus never be achieved.
In many places where trampling is observed, weeds outgrow
{he crop under cultivation.

Soil conservation measures in the upland areas are mnot

upually observed not because of a farmer’s lack of faith in
{he measures but more so because of the lack of necessary
funds. Contour strip cropping, buffer strips, terracing and
grassed waterways need additional outlay as well as the fact
that a farmer should have a long-range plan to incorporate
{hese conservation measures in his farming program. Again
{he farmer must decide whether to farm in the conservation
\way or to follow his usual methods so as to provide for his
family’s needs for the current crop year. In most instances
(he Camarines Norte farmer, gpecially the small land owner,
decides in favor of the latter. \

Fortunately, the province has many rivers and gtreams to
iford natural drainage. Nevertheless, because of Fkaingin

{arming and inadequate soil conservation measures in upland
ureas, siltation of rivers and streams may reach a point when
qurface runoff shall adversely affect the mnatural drainage.

' Opening of hillside farms without benefit of soil conservation
measures will consequently end in severe soil erosion. Hand in
hand with deforestation which bring about floods, soil erogion is
the gravest threat to the economy of the province today.

Land use, soil management, and water control on the land in -
{lamarines Norte needs a lot of special attention not only from
{he side of the farmer but also from the government. Gener-
ally, existing farm practices could not give satisfactory income
for labor expended nor maintain the productivity of the soil.
The 66,261 hectares of open and cultivated land in the province
in 1946, in order to support the needs of the people, have been
worked and cropped intensively. With the ever increasing
population additional forest land has been sacrificed. Instead
uf this, the productivity levels of existing farms in 1946 could
have heen improved by scientific methods of agriculture.
(lovernment agencies such as the Bureau of Plant Industry,
Animal Industry, Agrieultural Extension, ACCFA, Public
Works, Public Highways, Forestry and Soils have contributed
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singly and collectively to this end. Farmers, on the other
hand, are willing to shift from submarginal land to new lands
or to improve the productivity of their present farms but
because of economic circumstances beyond their control the
well meant reforms intended for them depend much upon
other factors outside the farm.

PRODUCTIVITY RATINGS OF THE SOILS OF
CAMARINES NORTE

The productivity of a soil is its capability to produce a

specified crop or sequence of crops under a specified system of
management, In thls' report soil productivity rating is based
on the average crop yield of a soil type in relation to national

standards established, the yield being obtained without “the

use of fertilizer or soil amendments. Yield predictions are

arrived at in two principal ways; namely, (1) through judg-

ments based upon evidence afforded by actual vield data from
sample areas of the soil mapping units, and (2) through

judgments based on comparisons of the characteristics of soils

and basic knowledge of plant requirements.

Table 5 indicates the productivity ratings of the goils of

Camarines Norte for the major crops grown in the province.

The productivity ratings were developed mainly from estimates
based upon observations and interviews supplemented by a

few records and census data, thus their Rl :
’ rel
only considered fair. lability may be

TARLE 5.—Productivity ratings of the soils of Camarines Norte

Crop productivity index 1
Soil types Rice

e Abaca | Camote (Cassava |Coconut, Corn

land | Upland
Afacined:elaystoo = e RS 5 :
Alimodian elay loam-_________|.____ f?, gg W 2 £y og 70
e e e R 20 24 65 50
Yhdanelaye 20 __ 0 L DL - o GORlias gol iR ;13?) 45 fAN R E—
Thnlsianaielat - U8 Ctn T e Bl T G5B 70 55 o g5 a
San Manuel elay loam_________ 85 80 o 19 2
Sah Mahuellloamiai i SRR S o s S Y 18 40 80

1Indexes give the approximate average pr i

1 3 production of ench crop |
standard of reference. The standards represents the approxim P
the use of fertilizers or amendments of

i in

The soil productivity rating or index

PRODUCTIVITY RATING OF THE SOIL

{or a given crop is expressed in terms of a standard index
100. Thus, a productivity rating of 75 for a certain crop
means that a soil is about three fourths as productive relative
{0 the national standard, or in terms of production the soil
would produce 45 cavans of palay of lowland rice where the
national standard is 60 cavans of palay. ‘

Enumerated hereunder are the standard yields of some
Philippine crops that are also grown in Camarines Norte:

Index 100: yield per hectare
cavans of palay
cavans of palay

- nuts
cavans of shelled corn
piculs

tons
tons

Crop
Lowland rice
[N land rice i
RECOTIUT

TEXTURAL CLASSES OF THE SOILS OF
CAMARINES NORTE

FIELD DETERMINATION OF SOIL TEXTURAL CLASS

The determination of the soil textural class is made in the
leld mainly by feeling the soil with the fingers. While this
oquires skill and experience, accuracy can be had if the
iold scientist frequently checks his field textural classification

ipainst laboratory results.

Hereunder are definitions and descriptions of the basic soil
wlural classes in terms of field determination.

Sand.—Sand is loose and single-grained. The individual
Pains can readily be seen or felt. Squeezed in the hard when
vy, individual particles will fall apart when the pressure is
soased. Squeezed when moist, the particles will form a
4ut, but will crumble when touched.

Sandy loam.~—Sandy loam contains much sand with enough
It and clay to make it somewhat coherent. The individual
ind grains can be readily seen and felt. Squeezed when dry,
s goil particles will form a cast which readily fall apart,

V] 10 gt can be formed which will
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Loam.—TLoam consists of relatively even mixture of differen
orades of sand, silt, and clay. It is mellow with a somewha
gritty feel, yet fairly smooth and slightly plastic. Squeezet
when dry, the soil particles will form a cast that will beal
careful handling, while the cast formed by squeezing the moig
soil can be handled quite freely without breaking.

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

Clay loam.—Clay loam is a fine-textured soil which usuallj
breaks into clods or lumps that are hard when dry. When t
moist soil is pinched between the thumb and fingers, it wil
form a thin “ribbon” which breaks readily, barely sustaining
its own weight. The moist soil is plastic and can be forme
into a cast that 'will bear much handling. When kneaded il

sticky and plastic when wet, hard or prittle when dry
nctually when analyzed their clay contents are low. Undex
{hese circumstances, the field classifications are maintained
except when their clay contents are so low that their final
textural classifications are those established by the laboratory.

The soil separates are sand, silt, and clay. Sand includes
particles from 2.0 to 0.05 millimeter in diameter; silt from
0.05 to 0.002 millimeter; and clay, particles smaller than
0.002 millimeter in diameter.! Particles larger than 2.0 milli-
meters such as gravels, pebbles, and cobbles are considered
coarse skeleton. Class names such as sand, gilt, silt loam,
clay loam, clay, sandy loam, ete. are determined by the pro-
portionate amount of the different separates present in the
goil. A soil with an analysis of 30 per cent or more of
clay fraction is considered a clay soil. Lately, however, this
percentage was changed to 40, thus all soils containing 40
per cent or more of clay are classified as clay soils.

TABLE 6.—Average mechanical analyses of the soils of
- Camarines Norte,

—

the hand it does not crumble readily but tends to form infi wple Soil type (Field) Sand | St | Clay | Total | Laboratory
a heavy compact mass. e

Clay-—CIay ig a fine-textured soil that usually forms ver R i a b s 220 36.8 41.2 53.5' Clay
hard lumps or clods when dry, and is quite plastic amn -6 | Dndanelsy oo BR B0E) B3| 3| Gy
usually sticky when wet. When the moist soil is pinchel 1 e e aole AR B0eey WR b diey
between the thumb and fingers, it will form into a long, flexibl gl e s S o 4 o R
“yibbon.” Some fine clays very high in colloids are friable ant B o s 10:0ue Wb et Bl e
lack plasticity under all conditions of moisture. feral | S G i e etk | e R G

The above definitions are descriptive only. None could b T e Basiliai e il i n e o
made in these or similar terms that would apply adequately fi U R e S0 A [y8s8 v PILORL AR Bl ey pend

all soils. The dependable definitions, the standards, are thos
developed from mechanical analyses.

The modified Bouyoucos method was employed in the mechan-
leal analysis wherein the conventional jar, hydrometer, and
{hermometer were used. Analysis was made without removing
{he organic matter from the soil.

MECHANICAL ANALYSIS

Accuracy in the determination of textural classes of goil
delineated during the soil survey is attained through mechanic
analysis. Generally, field classifications coincide with the Y
sults of the mechanical analyses. However, there

S{ntes Department of Agriculture used
he wize of silt and gmaller than 0.005

Sl




48 SO0IL SURVEY OF CAMARINES NORTE ] LAND CAPABILITY CLASSIFICATIONS

Class X—Thig land is level but wet most of the time and
cannot be economically drained. It can be used for
farm ponds or recreational purposes.

Class Y—This land is too steep, eroded, barren, and
rugged, and should be reserved only for wildlife or
recreation. .

LAND CAPABILITY CLASSIFICATION AND CONSERVA.
TION GUIDE FOR THE SOILS OF
CAMARINES NORTE

The six soil types and three miscellaneous land types found
in the province are grouped into their respective land capability:
classes. A land capability class is a unit of classification to
which a soil type belongs from the standpoint of its apparen
and potential agricultural or economic capabilities. It is, Soil Type: Indan clay
therefore, a necessity for one to know the physical as well as San Manuel clay
the chemical characteristics of each soil type to enable one San Manuel loam
to judge correctly the capability of any soil type. The three Deep, level, well drained easily worked: soil
major factors to consider in land capability classification are
(1) *he soil type, (2) the slope of the land, and (3) the degree
of erosion. In the Philippines, the three major problems
on scils are (1) erosion and runoff, (2) wetness and drainage,
and (3) root zone and tillage limitations, such as shallowness,
stoniness, droughtiness, and salinity. The aforementioned:
problems further divide each class into subclasses for the!
soil type and are indicated by “e” for erosion and runoff;
“w’” for wetness and drainage; and “s” for root zone and
tillage limitations. i

The different land capability classes are as follows:

Clagg A—Very good land that can be cultivated safel
and extensively to crops with ordinary good fa,rmln
practices.

Class B—Good land that can be cultivated safely using
easily applied conservation practices.

Clags C—Moderately good land that can be used regularly
for cultivated crops in a good rotation but needs 1nten
sive conservation treatments,

Class D—Fairly good land that is best cuited for pastur
but can be cultivated to crops in a good rotaiion but
needs intensive conservation treatments.

Class L—This land is flat but is toe wet or stony and is
suited for pasture or forest.

Clags M—This land is steep, eroded, rough, or shallow
for cultivation but is suited for grazing or forest if
‘well managed.

Clasg N—Thig land is very steep, eroded, ro
or dry. It ig g 00 onl;

TAND CAPABILITY CLASS A

Clags A land is nearly level. The soils are deep, dark and
ysually fertile or can be made fertile under good management.
They are usually deep alluvial soils which vary from silty to
andy texture. Krosion is not much of a problem. Soils
inder this class do not need drainage or other special practices.
Ihe land is rarely flooded. It is easy to work and can be
sultivated safely with ordinary good farming methods.
(lass A land is suited for intensive cropping. All crops
sommon to the area can be grown on this land. Since soils
o this class have good permeability, they are better adapted
lor crops other than rice. When used for lowland rice, pud-
dling the goil i3 usually necessary to prevent excess seepage.

- Conservation farming requires such practices as liming
(nericultural lime) when needed; the use of the correct kind
and quantity of fertilizers; and rotation of crops, which in-
‘ludes a legume or a goil 1mpr0v1ng crop for sustained produe-
101,

Tor better efficiency in the use of lime and fertilizers, a
woular practice of green manuring or the plowing under of
bung green plants such as any legume crop or applying any
firm manure or compost is advisable. Waterways through
i adjacent to this class of land should be well vegetated with
Adapted grass, shrubs, or trees.

LAND CAPABILITY CLASS Ce

Soil type: Alaminos clay

Luigiana clay

.A.hmodmn clay loam

that. ean be cultwated aa.fely
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Clags Ce is moderately good land suitable for cultivation
provided soil conservation practices are carefully observed tg
prevent erosion. The soils are good, deep to moderately deep
with slopes that range from 8 to 15 per cent. This class of
land is moderately to severely eroded or is subject to erosior
if unprotected. .

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

After establishing the mneeded conservation measures, 4
good go0il management program should be adopted. This should
include a good crop rotation using a legume as a green manure
crop, judicious use of lime and fertilizers, farm manure, and
compost to build up the soils.

Many crops common in the area can be grown but contouring
should be observed. Fruit trees should also be planted 0-'
the contour and a leguminous cover crop should be maintained
to protect the soil from erosion,

legumes. The soil thus scraped

Soil type: Beach sand

rigation is necessary.

upply of irrigation water.
LAND CAPABILITY CLASS De Lo .

oot crops will do well too if plant

Soil type: Alaminos elay
car fwhen rainfall is abundant.

Luisiana clay
Alimodian clay loam ‘
Land good enough for oeccasional ecultivation if handled

with care but best suited to pasture and forest.

iended in order to increase its

Class De land has slopes up to 25 per cent with mode.rat
'E(? severe erosion or is subject to moderate to severe erosion
1f left unprotected. The topsoil is generally thin with heav -:
slowly permeable subsoil. 1t is fairly good land that can pe
cultivated occasionally with broper safeguards. '

To farm the land a system of broperly laid out terraces
with suitable outlets included in the absence of natural outlet'
should be installed. Terrace outlets must have a vegetativ
cover preferably grass at all times. If the grass is not WeI
established, reseeding and fertilizing is necessary. 1

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

Where erosion on a moderately deep soil :

gullies, should be smoothened and then g

the fruiting vegetables.

LAND CAPABILITY C

Soil type: Alaminos clay
Luisiana clay
Alimodian clay loam

or forestry if handled with great

goil ig generally shallow or high
tivati nes or

LAND CAPABILITY CLASSIFICATIONS

This land is best suited to vegetables or

should be limed and
In

LAND CAPABILITY CLASS Ds

LASS M

care:

wrtilized to give a good start for the grass or legume.
\u case legume seeds will need inoculation.

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

(lass Ds land is nearly level to sloping with a deep soil
lthough the topsoil is thin and light and very rapidly per-
iable subscil which is low in available moisture.
der this class are level or nearly level lands with deep soils
it because of climatic conditions not enough moisture is
vailable for good crop growth. In

Included

which case artificial

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

to truck farming.
ed at such time of the

Inereasing the organic matter content of the soil iy recom-
water holding capacity.
‘his can be done by the application of animal manures.

It is not likely that this soil will need any lime but should
. be deemed necessary, lime may be added only after the
bil is analyzed. Commercial fertilizers needed would be more
| nitrogenous fertilizer for leafy vegetables and Ammonium
hosphate or complete fertilizers, as soil analysis may show,

Land not suited for cultivation but good for grazing

Clags M land is usually on steep slopes up to 40 per cent.
ly eroded making it unfit

gravels may be pre

|}

uﬂ

sent
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The land may be used for pasture or trees with careful n
agement. In order to grow good legumes or grass for past
the land should be well prepared using lime and fertilizev
recommended in order to give the young plants a good sti
Diversion terraces around the heads of active gullies, if a
should be constructed. Gullies that are about to develop sho
be smoothened and sodded. Newly developed pastures sho
not be grazed severely. On well established pasture graz
should be well controlled and rotated. Wherever possil

~stock ponds should be constructed to supply water for
animals.

LAND CAPABILITY CLASS X

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

[ and under this class is usually level or is a slightly de-
suced area wherein water, either sea or fresh water, stays -
hit of the time making it unsuitable for cropland, pasture
il or forest. This miscellanecus land type is called hydrc_)sol.
'his land fnay be used for salt beds or for fish pond sites.
inarilv, this land is covered by mangroves or nipa.palms
en inu;ldated by sea water or by grasses when occassionally
pled by fresh water. When fish ponds or salt ]:_)eds are
de the trees or palms may be disposed off but a wide strip
hese trees should be left standing along the outer borders
the ghore line to protect the sgite from the scouring effect
waves.

'or fish ponds the site should be dug to not less than a
| er in depth. To produce a good growth of algae, the feed
most fishes, the water in the pond should be fertilized.

Where climatic conditions permit, this land can be devo
to orchards such as citrus, coffee, mango, or the like. 1
trees should be planted along the contours and a good co)
crop to protect the soil from washing away should be provid

As for forest purposes, native trees. should be protec
from fires or kaingin and the bare spaces planted to we
trees like ipil-ipil. ]

LAND CAPABILITY Crass N

Soil type: Mountain soils, undifferentiated

Very steep land, eroded, rough, with shallow soils that
can be used for grazing or for forvest if handled with

i 7.—Land capability classification of the different soil or miscelluneous
land ftypes in Camarines Norle.

Possible soil Liand

great care. Soil type or miscellancous land type slopezlértcsjsicnl caxizllgasiéity
This kind of land is not suitable for tillage except th
which are needed to establish permanent vegetation for gan ggg&;}lggﬁm} _________________________________ Sy A
manent pasture land or woodland. This class has a slope Ny el .| Do
to or more than 40 ber cent. The land is rugeed and brol iﬁgz&‘;glzﬁﬂ&}a """""""""""""""""""""" d_Z::'E 1)\%
by many large gullies. The soil is badly eroded or %ﬂi;;;;’}gsag;,;&ﬁfe;;;ﬁ;t;a::'_'_'_::1::':::_'_'::::::::_:.: aTEN
32 Ked a Q=12 0 2 10 R S ] T

shallow. Stones may also be very abundant making cultivat
difficult or impractical.

-ﬁ‘he slope-erosion units are the possible conditions that may exist for each soil type.
olher unit with an erosion class more than the one gpecified above will be? classed
, {he mext eapability class. Thus, Alimodian clay loam with a c-3 slope-erosion class.
Hiave a land capability class N,

This land has very limited use. Where grasses gro
grazing may be allowed but must be managed very carefi
to prevent erosion. The pasture land will need very lib@
fertilization, liming, and reseeding.

Gullied lands are best used for trees which grow wel
locality. Ipil-ipil is specially recommende here
3 ful 18 thﬁy ‘511.9.1}1 be protected

pa




(HHEMICAL CHARACTERISTICS, FERTILIZER AND LIME
REQUIREMENTS OF THE SOILS OF
CAMARINES NORTE

Eusepio A. ArFacA, GLORIA B. QUERIJERO AND RAMON SAMANIEGO "

A soil survey of Camarines Norte was conducted from
September 3, 1947 to November 12, 1947, inclusive, to identify
and classify the soil types of the province. Studies on the
physical, biological and chemical properties of these soil types
were also made in the laboratory. The laboratory examina-
tions are important not only in the study of soil genesis and
soil formation but also in the planning of an efficient soil
anagement and in the formation of systematic cropping
practices.

Productive soils are known to contain ample supply of
nutrient elements particularly those which are soluble in the
woil moisture. Soluble nutrient elements are readily available
for plant assimilation, provided other factors exist normally.
Productive soils are also characterized by the absence of harm-
ful chemical factors.

Chemical tests show the chemical properties of soils, such
1s: (a) soil reaction or pH value, (b) concentrations of toxic
pubstances, and (c¢) available plant nutrient elements. The
chemical tests provide a better picture of the supply of plant
hutrients and other water-soluble soil constituents which are
(lirectly needed or absorbed during the life span of the plant.
The plant nutrient elements in the soil are derived from
lifferent sources. Carbon, oxygen nitrogen and hydrogen come
from air and water. The mineral elements are derived from
the soil materials. Lime, fertilizers and organic matter furnish
lhe soil with some of these elements including some of the
{race elements. Nitrogen, phosphorus and potagsium are the
primary nutrients. They are usually critical in cropped soils
18 large amounts are either used up by plants or carried away
hy drainage water. These elements are the principal com-
ponents of complete fertilizers. Calcium, magnesium and

ior Soil Technologist; and, Chief, Soil Research




56 SOIL SURVEY OF CAMARINES NORTE Si L O R OTRREE o

sulfur fall under the secondary elements. The first two e‘
ments, when deficient as in non-calcareous and humid soi?
repder the soils very acidic. Excess oxidized sulfur rendé
soils alsp acidic. The trace elements, manganese copper, zi h}-.
boronf iron and molybdenum, are needed by p]a;rlts. in n,xin
quantities. Nevertheless, they are also essential for 1 :
growﬂfl. The absence or deficiency of ome or more ofp ?:'
e-ssen‘tlal nutrients in the soil often results in low crop yiel
a'nd in the poor quality of crops. Relétively high concentr’
tions of the nutrients, especially the trace elements "
unfavorable plant growth conditions in the soil. o

INTERPRETATION OF RESULTS OF CHEMICAL TESTS

Soil reaction or nH value.—Soil reaction or pH value is an
mportant property of the soil solution. Micro-organisms and
lants respond markedly to this characteristic since microbial
sotivities and plant growth and development depend in a large
llepree on the chemical reaction of their environment.
The reaction of a soil solution is either acidic, neutral or
ilkaline. These are the three possible soil conditions which
iun be determined by litmus paper, nitrazine paper or pH
heter. The solution is acidic if blue litmus paper turns red
1 this medium. Alkaline solution, on the other hand, changes
bed litmus paper to blue. When the color of red or blue
litmus paper as the case may be is unchanged the solution is
Weutral. Another method is by the use of nitrazine paper
Which when wetted by the soil solution, a certain shade of
bolor is produced. In turn this color is matched with a
olored pH chart which indicates the pH value of the solution.
"he pH meter, a sensitive electrical instrument, registers
lirectly the pH value of the solution. The pH scale ranges
Mrom 0 to 14. A solution whose pI value is 7 is mneutral.
Walue below pH 7 mean the solutions acidic, while values
whove pH 7 mean alkaline. The intensity of acidity of a
wolution increases as its pH value decreases, while the inten-
ity of alkalinity increases as its pH value increases.
Soil reaction affects the availability of nutrients in the soil.
'he behavior and availability of nutrient elements can be
Lnderstood more fully by referring to Truog’s version of Pet-
finger's Chart” figure 14. This chart shows the general
i - trend of the relation of soil reaction to the availability of
i?ﬁiﬁ&i tl}fee;goizseué;s ‘%0 IEEOt correlate well with plant growt} plant 1_1utrient elements. .The influence of reaction on the
fore, the usefulness ofptiilfto‘ fertl‘hzer applications. There availability of each nutrient element is indicated by the
o al analysis for crop production 1 \vidth of the band. The wider the band the more favorable
|5 the influence. The soil reaction range which is most favor-
nble for a satisfactory supply of nutrient elements is' from
Wlight acidity to slight alkalinity. However, a satisfactory
gupply of the nutrients is not assured, even if the soil reaction
falls within this range. So far as soil reaction is concerned,
{he condition iy favorable for a satisfactory supply of the
nutrients in available forms. The narrow bands, on the

METHODS OF CHEMICAL: ANALYSIS

'The methods followed for the chemical analysis of the differen
soil types for their chemical broperties - were: (a) W III:ILJ
and Black.for‘ organic matter® (b) “Methods o'f Anal sig;”
the Association of Official Agricultural Chemists ofyU 'r
States of America for total nitrogen,® (¢) Truog for 120
pl‘rlosp}101"'us4 (d) Spurway for available ammonia-nitrogen ang
111t:r"at‘u?-mtrogen5 and (e) Peech and English for abva'l F
po?:assaum., caleium, magnesium, manganese and iron.S lérll"
soil reactions or pH values were determined with a B. 1'¢ P:
pH];‘mets}rl' fitted with glass electrodes. o ma

Tor the chemical properties of goi i ica
tests are preferred to the total analysis.o Is‘fvzzieazéfégal Chen]ﬂc_
reveals the .true chemical composition of the soil the afsﬁaty
procedures involved are tedious, laborious and ti,me con il
Furt}’}ermore, the results from the latter method inc]u; umm
coznstltutents of the soil not readily available or solubl e.' 4 o\
soil moisture under ordinary cropping conditions o

availabli

It was alst

”.H.” Walhkley and I. A. Black, “Determinatio
Soils,” Soil Science 85:29-38, 1934.
Asgsociation of Official Agricultural
Metf.mds of Analysis (sixth edition;
Ofﬁgal Agricultural Chemists 1945)
*Emil Truog. “The Determir,lation 0.[' i
: il the Readil :
ofs goﬂlf[, SJow. Amer, Soe. Agron. 22:847-882, 13;18%“11%18 £
; Py “A Practical Syatom e | T .
ractics ez of “11 Diagno . il in Relation to Availability of Plant Nutrients,”

1 of Organic Matter in

_Che-r.nists, Official amd  Tentativ
Washington, D.C.: Association o

phoru
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othe:E' hand, do not necessarily indicate that a deficiency of t )
nutrﬁ1ent element prevails. Narrower bands only indicit th.
the influence of soil reaction is not favorable for an ab : dant
supply of the nutrients in available forms. A sa,tisfu nta-
supply of nutrient elements depends also upon other f. act o
Pl:a}nts have different nutrient requirements. Crops ‘r:li 3
latively lower nutrient requirements can be fully sati gv 1d ?e
correspondingly lower supply of nutrients. e

SOIL SURVEY OF CAMARINES NORTE

Fl‘gll . C snpowing ge T atlo
re 14 hart sh neral € ti ea i
B end of rel n of reaction to availabilit,

¥ of plant

: D}ifferent crops grow normally at different soil reactions.
ach plant has a specific soil reaction requirement or H
E;'ei?rence and different tolerance limits for its growth Tl‘jhe
tagler;ments of some of the economic crops are indicated in
: (ﬁs far.as soil reaction is concerned, most of the crops
11;:Ir11 1cated‘1n table 8 can grow normally on all the soil types of

e .provmce_, except on Alaminos clay. Thig soil type i
extre;me]y acidic for any of the economic crops. Medi o { >
to slightly alkaline reaction is the most favor ' A
for crop producti The pH value of the 3

}J
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TABLE 8.— The pH requirements of some economic plants.

Soil reaction

Me dium
alkaline

pH
7.9-8.56

Slightly
alkaline

Neutral
reaction
pH
7.0

Medium

Slightly
acid i

acl

pH
6.2-6.9

Plant Strongly

aecid

pH pH
4.2-5.4 7.1-7.8

pH
5.5-6.1

Abaca, Musa texiijes Nee 1.
Caimito, Chrysophyllum ¢o-
fmito Linn. 1 -
Coffee, Coffea arabica Linn 1_
Cowpea, Vigna sinensis
(Linn.) Savi? oo .-
Corn, Zea mays Linn.t . ___.
Durian, Durio zibethinus
Tipn,lo o e o
Peanut, Arachis hypogaed
Linniaiis Focoss :
Petsai, Brassica pekinensis
e e
Rice, Oryza sative Linn., 1. __
Sugar cane, Saecharum offi-
einarum Linn.2 ____
Tabaceo, Nicotiana tabucuin
Tinte ot e e
Sweet potato, Ipomoeea bata-
tas (Linn.) Poir. 1 __._.__
Cassava, Maniho! esenlenta
Grantzlias oo i
Pineapple, Ananas comosus
(Linn.) Merr. ' ______---
‘Banana, Musa sapieniwm
TAmm s s
Tomato, Lycopersicum eés-
culendum Mill2_______--.
Onion, Allium eepa Linn. 2__
Soybean,  Giycine  max
(Linn.) Merr.2 . ___ - -
Orange, Cifrus aurentiuwm
oA e S el sl e

ol oo

I

Mo I I T B
bk M M M M MR IH*} Mo oK KM M
Mo MM M *< B bR B MM B M MM M M
b b R MO M X oo MMM ondk M M
IS e L e e e < o <K 00 M
4 4 <4 o O K 0 O X OK

Legend: .
X —most favorable reaction
Y¥—reaction at which plants grow fairly

O—unfavorable reaction

well or mormally

1Rased from the soil reactions with
provineces on which the crop is grown.
most suitable for the growth of upland rice,
Galvez, “Effects of Soil Reaction on the Growth of Upland Rice and on Its
Caleium, Phosphorous and Iron Content,” Philippine Agriculturist 33: 120-125, 1949,

2 Data taken most from Weir Wilbert Weir, Soil Seience, Its Principles and Practice,
(Chicago and Philadelphia: J. B. Lippincott, 1936).

3 Trom G. H. Spurway, “Soil Reaction (pH) Preference of Plants,” Mich. Agr. Exptl.
Sta. Sp. Bull. 306, 1941. Optimum range given was pIT 6.0-7.5.

4 From Antonio M. Arciaga and N, L. Galvez, “The Effect of Soil Reaction on the
Growth of Petsai Plants and on Their Nitrogen, Calcium and Phosphorus Content,”
Philippine Agriculturist 32: 55-59, 1948, Normal growth reported was in pH 4.2 to 8.6:

optimum range was pH 5.9-8.6.

the productivity ratings of the soil types in 11
A pH range of 5.7 to 6.2 was found to be the
variety Inintiw, by Nena A. Rola and N. L.
nitrogen,

Soil reaction varies generally from pH 3 to 10. Acid soils
contain less metallic cations or exchangeable bases, such as
egium, potassium and sodium than alkaline soils.

changeable bases and
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80 to 90 per cent or above base saturation, the soil is neutral |
or _alkaline. The nature of the soil micelle is another factor
which influences the goil reaction. At 50 per cent base
saturation, the silicate clays such as kaolinite, illite and :

mc.)ntmorﬂ]onite may have soil reactions ranging from strong
acidity to medium acidity, while those of the hydrous oxide
clza:ys lie between slight acidity to very slight acidity.. Peat
S?lIS having the same base saturation are very acidic. The
kinds of adsorbed exchangeable bases and their ratio in the
exchange complex also affect the reaction of the soil solution
At the same percentage base saturation, soil containing highex:
exc'hangeable calcium-magnesium and lower potassium-sodium
ratio or a combination of both has a lower pH wvalue than
one with higher exchangeable sodium-potassium and lower
rqagpesium-calcium ratio or a combination of both. Carbon
dioxide evolved during the decomposition of the soil materials
tenc_ls to increase the degree of acidity of the =oil solution

Besides this the carbonic acid formed influences the removai
of the _metal!ic bages by leaching the soluble salts of carbonates
an.d bicarbonates, especially in regions subjected to heavy
%"amfa,l]. Excess moisture hastens leaching. Leaching is also
mﬂuepced by the physical properties of soils, soil management

cropping practices, climate and irrigation water. In ariri

regions, on the other hand, the exchangeable bases tend to '

accumulate at the surface. The accumulation of the salts of
the_se bases accounts for the neutral and alkaline soil reactions
Soil treatments, physical or chemical, may change the 1‘eacti01i
of the soil solution. Ammonium sulfate or flower of sulfur
lowers jche pH, while calcium carbonate, lime, calecium nitrate
or sodium nitrate, on the other hand, reverses the effect’

Leaving the soil bare or an i
; v physical treatment which i -
sifies bage removal makes soils acidie, o

Organic matter—Crop residues, farm manures and other °

subst.ances of organic origin deposited on or within the soil
c?n-stlrtute the so0il organic matter. Under favorable soil con-
ditions, the organic matter is acted upon by micro-organisms
The product of this biological process is humus. Althou Lh ii':
19 less resistant to microbial decomposition, humus isgstill

further acted upon by the soil organisms. Through complete

e-nzyn.nic digestion of the organic matter, its basic ek
constituents such as carbon, hydrogen,
- : " PP PTION, I 1 P T, 1t -ﬁ' s

large number of negative charges

CHEMICAL CHARACTERISTICS

Humus is amorphous and highly colloidal. It ¢a
similar to those of th
silicate clays. Its adsorbing capacity is much higher than
those of the mineral soil materials. Organic matter is also
characterized as to its role in improving the soil’s physical
properties, namely: (@) water-holding capacity, (b) structure,
(¢) permeability, aeration and drainage, (d) cohesgion, espe-
cially sandy soils, and (e) tilth. It provides home and energy
for micro-organisms thereby their enzymic activities are en-
hanced.

The soils of the province were analyzed for their organie
matter contents. The range of organic. matter content in
terms of percentage is from 3.48 per cent (San Manuel loam)
to 5.65 per cent (San Manuel clay loam). The soils of the
province and other soils in the tropies generally contain less
organic matter than the soils in the humid regions. Optimum
temperature and moisture content bring about microbial action
which in turn influences the loss of organic matter due to
its rapid transformation into its basic components.

Some soils with a relatively small amount of organic matter
can be productive, but the duration of their productiveness is
shorter compared to those of soils high in organic matter.
Qince organic matter is also a source of nutrients and releases
fixed mineral elements into the so0il solution, the soil fertility
status is improved. Organic matter makes clayey soils friable
and loose therewith plant roots can penetrate easily into the
soil profile in search for food and water. Liming acid soils
and fertilization of soils rich in organic matter generally give
higher crop yields than when the same treatment is given
to goils low in organic matter.

A sound and systematic cropping practice calls for the main-
tenance of organic matter content of soils in the farm. Com-
post and farm manures incorporated into the soil increase
its organic matter content. Farm manures are allowed to
rot before planting, otherwise, the excessive heat evolved

during the decomposition geverely injures the plant roots. -

Gireen manuring is another method of maintaining the organic
material of the soils. The field is planted to leguminous crops
which are then plowed under and allowed to decay. The best
ek 4? the plowing under of legumes is when they attain

e 1 ni content, Mungo or soybeans, for

- LIE
e

100: o ——

i T 7
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legume as one of the crops in the sequence is also a good
farm practice, especially in fields planted to soil-depleting
crops, such as rice or corn. This practice helps maintain the
organic matter content of the soils. 4

Nitrogen, ammonia-nitrogen and nitrate-nitrogen.—The
average total nitrogen of Philippine cultivated soils (surface'
soils) has been found to be 0.14 per cent. The supply of both
ammonia and nitrates in the soil is considered low at 2 to 5
parts per million parts of soil (p.p.m.), normal or medium
at 10 to 25 p.p.m. and very high or excessive at 100 p.p.m.
or more. With these values for the different forms of nitrogen
as bases for comparison, all the soils of the province, except
San Manuel loam, have an average total nitrogen content, a
normal supply of ammonia-nitrogen, and a low supply of
nitrate-nitrogen. Indan clay contains a normal supply of
nitrate-nitrogen and ammonia-nitrogen.

Nitrogen is an essential element needed for plant growth.
It?, sources are chiefly from the organic matter content of
soils, applied nitrogenous fertilizers and nitrogen of the air

~through the nitrogen-fixing bacteria and lightning. Through
er}zymic digestion brought about by micro-organisms, the
nitrogen of the organic matter is transformed first to ammonia,
then to nitrite and finally to nitrate. These trangformations
are kr{own as ammonification and nitrification. The nitrifying
baf:terla in moist, warm, neutral and well drained and aerated
soils carry the ammonification and nitrification processes to
canpletion or nearly so. The ammonifying bacteria are the
Nitrosomonas while the nitrifying bacteria are the Nitrobacter.
T'he; ammonia-nitrogen from ammonium fertilizers undergoes
Similar conversion to nitrite and then to nitrate form under
the same conditions. Nitrogen from the air is abundant but
p]e'mts alone cannot take it up and incorporate it into the
501.1. The roots of legumes serve as the homes of the nitrogen-
fixing bacteria which multiply rapidly and develop swellings
called nodgles. Through the nodules, the bacteria withdraw
atrrfos-pherlc nitrogen. Atmospheric nitrogen is also oxidized
ﬁo.xtsw nit‘rate form by lightning during thunderstorms. The
. raimn carries nitrate-nitrogen down to earth.
- Plants assimilate ammonia-nitrogen and nitrate-nitrogen 3
Nitrate-nitrogen, being more soluble and more apidl |
1 the ammonia-ni :

he reverted to the unavailable form, the elemental nitrogen.
This reversion is called denitrification which takes place
usually in soils which are poorly drained and not aerated.
Denitrification occurs also under submerged conditions. Leach-
ing, crop removal, denitrification and other unfavorable soil
conditions influence the fluctuation of the nitrate supply of
the soils during the cropping season. Nitrogenous fertilization
before planting, therefore, is not an assurance for an abundant
supply of available nitrogen throughout the life span of the
plants. The maintenance of the organic matter in the soils
and side dressing with nitrogenous commercial fertilizers may
keep the soils well-supplied with these nutrients.

Nitrogen igs an important constituent of chlorophyll, nucleo-
tides, phosphatides, enzymes, protoplasm, cells, vitamins, hor-
mones and alkaloids. These substances are found in plant
tissueg so that with nitrogen deficiency, plants exhibit stunted
growth and the premature falling of leaves is noticeable. In
addition, carbohydrate production is reduced as well as flower
and fruit developments are curtailed to a large extent. These
symptoms and adverse effects are also aggravated by the
plant’s poor assimilatory pewer of other nutrient elements.
Poorly drained soils and soils deficient in sulfur and iron can
also cause the yellowing of plant leaves. Ixcess nitrogen, on
the other hand, cause luxurious vegetative growth but poor
root system; weak and spongy tissues, hence more susceptible
to lodging, pests and diseases; and delayed maturity.

The C:N ratios of the soils of the province are shown in
table 9. The range is from 9:1 to 17:1.*% San Manuel loam
has a C:N ratio of 16:1, while Alaminos clay has a C:N ratio
fof 12:1. ,

The C:N ratio of arable soils (furrow soils) is about 8:
to 15:1. The average is 10: to 12:1. Matured straw and
pgreen manure crops which are commonly added to the soils
have C:N ratios of 80: to 90:1 and 12: to 20:1, respectively.
These ratios become narrower in a relatively short time
ufter these materials are incorporated in the soil and are
acted upon by the soil organisms. A C:N ratio of 10:1
wimply means that for every 10 pounds of carbon, there exists
1 pound of nitrogen.

b W T TR

ol the available forms of nitrogen remains in the soill may




TABLE 9.—Chemical analyses of the soils of Camarines Norte
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CHEMICAL CHARACTERISTICS

Plants and micro-organisms compete for the available nitrogen
ileased from the decomposing organic matter. Carbon dioxide
. evolved while nitrogen is held in the microbial tissues.
blants are starved of this nutrient until the need of the soil
hrganisms  for available nitrogen is satisfied. After thejr
joquirement is satisfied, available nitrogen begins to appear
i the soil. The period of nitrogen deficiency in the soil is
wnlled the temporary nitrogen starvation period. Carbon and
jitrogen are both lost or removed as decomposition of the
yroanic matter continues. A time will come when the amount
b nitrogen removed will equal the amount of carbon lost and
inder this condition, the constancy of C:N ratio is attained.
Phosphorus.—Although phosphorus is present both in the
proanic matter and in the mineral portion of soils, this
slement is most often deficient in agricultural soils. Con-
yidering that the total amount of phosphorus present in soils
s small; that the native phosphorus, apatite, is not readily
wvailable; and, that the added phosphorus contained in soluble
phosphatic fertilizers in the soil is often markedly fixed, the
uvailable phosphorus level as a result becomes quite low. The
maintenance of a sufficient supply of available phosphorus
by fertilization with superphosphate and the power of the
4oils to maintain this supply are to be congidered during the
¢ropping season. Less phosphorus fixation oceurs within the
yoil reaction from glightly acidic to glightly alkaline.
The normal reguir-ement for rice and other grain crops
have been estimated to be about 30 to 40 p.p.m. of readily
ivailable phosphorus. This estimate was based from the
lata gathered from the analysis of several Philippine soils.
Analyses of the soils of the province indicate phogphorus
deficiency. The resulty obtained vary from trace (Alaminos
llay and Luisiana clay) to 23 p.p.m. (Indan clay). Both San
Manuel clay loam and San Manuel loam contain 7 p.p.m. of
nvailable phosphorus, while beach sand contains 2 p.p.m.
Phosphorus is also considered a growth factor, it being a
plant cell component. It promotes root growth, hastens matur-
ity of crops, and improves the quality of seeds and grains.
Plants grown on phosphorus deficient soils tend to display
general growth disturbance. Their root systems are poorly
#0 that the absorbing area of the root hairs is
mall e voot hairs ave confined to

1811 5.'.If“ri|", =%

- plant.
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However, the requ1rement for most crops is so small so {l

it iz usually satisfied.

Manganese is also essential in the formation of chlorop

SOIL SURVEY OF CAMARINES NORTE

in. plants. It takes part in the synthesis of proteins

vitamin C. Manganese is also a mobile nutrient element:
the plant sap and the deficiency symptoms, therefore, appt
first in the older leaves. The leaves are chlorotic, while f
veing remain green and the areas between veins undergo co
changes from green to light green and finally to brownish-1
High concentration of manganese in soils is injurious
plants. Their roots are injured and their growth are stunt

The manganese availability to plants is also influenced
soil reaction. It is markedly available in acid soils,
more soluble in this medium than in alkaline soils, but, albt
PpH 6.5, its availability decreases. However, its deficiency m
be also observed in acid clay soils, especially if its supply

bei

small. Deficiency of available manganese may be found

in sandy soils at lower pH values. Available manganese.
acid soils may be tied up with the soil complex maler

making it not readily available to plants. Shickluna

Davis showed that by increasing the pH of organie soils
4.1 to 5.6, the manganese content of ocnion crops decre
from 1125 p.p.m. to 44 p.p.m. In another instance peat §
was limed to increase the pH from 4.9 to 7.0, the mangan
content of onion tops dropped from 875 p.p.m. to 25 p.p.n
These experiments revealed that the availability of mangan

decreases at higher pH values.

Soil samples representing various Philippine soil ty}
which were rated high or at least medium in crop productiy
were analyzed for available manganese. The range found ¥
from 15 to 250 p.p.m. The soils of this province were fou
to contain available manganese varying from 3 p.p.m. (S
Manuel clay loam and Alaminos clay) to 46 p.p.m.
Manuel loam). San Manuel loam contains a good supply
manganese while the rest of the soil types are mangane

deficient, especially San Manuel clay loam and Alaminog

(8

1

Iron—The analyses of average agricultural soils show
high as 5 per cent (50,000 p.p.m.) or more total iromn. \
ever, thesamount of iron available to plants ig very small
IE usually sufficient to satisfy the mneeds of moat cropaa

CHEMICAL CHARACTERISTICS

tlay and beach sand.

eaves turn pale yellow or whitish in color.

2)

{ron availability.

FERTILIZER AND LIME REQUIREMENTS

Several soil types from various places in Luzon which were
ited high in productivity were analyzed for available iron.
I'he range found was from 2 p.p.m. to 30 p.p.m. The soils
0l this province were analyzed for available iron.
were low, especially for Indan clay, Alaminos clay, Luisiana

The results

-

Iron plays the rele of a catalyst in photosynthesis and in
sther chemical reactions taking place in the plant. ;
o constituent of chlorophyll. However, it aids in its forma-
ion, Plants are chlorotic if they are deficient in iron.
The mobility of
iron through the plant sap is slow so that its" deficiency sympw
toms also appear first on the younger leaves.

Tron deficiency may be exhibited by crops grown on soils
ith pH ranging from 5.5 to 8.5 because it is within this
range that the low solubility of iron occurs.
alkaline soils high in exchangeable sodium severe iron defi-
viency symptoms appear. Nevertheless, mineral soils with
adequate supply of organic matter and organic soils usually
contain enough iron because humus-iron combination maintaing

It is not

The

In strongly

One of the measures of good soil management is the use of
fertilizers and lime. “Fertilizers” include all materials that
are added to the soil to increase the growth, yield, quality or
nutritive value of crops. They affect the soil and plant growth
in a number of ways. Their primary use, however,
increase the supply of available plant nutrients in the soil.
Tertilizers also balance the plant-nutrient ratic or in other
words, they supplement the fertility of the soil.

Fertilizers and fertilizer mixtures are preferred to as con-
{aining nitrogen (N), phosphoric acid (P,05;) and potash
(K.0) instead of nitrogen (N), phosphorus (P) and potas-
#ium (K). These elements are combined with other elements
{o form either organic or inorganic compounds.
fertilizers are classified as nitrogenous, phosphatic and potassic
rtilizers depending on what nutrient element is contained in
em 'I‘hese chemlf.al fertilizers espec1ally.rthe complete mix-

is to

Commercial
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Nitrogenous fertilizers have their nitrogen either in {l
ammonium or nitrate forms. The ammonium forms are an
monium sulfate, ammonium phosphate and urea. Portasm
nitrate and sodium nitrate represent the nitrate form.

Phosphatic fertilizers are either water soluble or water i
goluble. Those that are water soluble are the superphospha’
and the ammonium phosphates. Ordinary, double and trip]
superphosphates have their phosphates in the monocalciu
forms which are very highly soluble in water. Ordina¥
superphosphate. also containg calcium sulfate thereby supplyin
the soil with caleium and sulfur in adequate quantities
plant nutrition. Double and triple superphosphates conta}
a negligible amount of sulfur but they have a sufficient amoux
of calcium to meet the calcium demands of most crops. Thes
ordinary and double superphosphates are mnon-acid formi 1€
The water insoluble compounds are the rock phosphates, basi
glag and guano. They are used preferably in acid soils wher
they are soluble. Rock phosphate and basic slag are alkalin
in reaction and when used with acid soils they correct th
unfavorable acidity of such soils.

Muriate of potash and potassium sulfate are potassic f 1
tilizers. Muriate of potash contains 60 per cent potash (Kq 01
and 50 per cent sulfate of potash. Both of these salts
highly water soluble and acid forming.

The fertilizer and lime requirements of the different sol
types of Camarines Norte for lowland rice, upland rice, cors
abaca, coconut and citrug are shown in table 10. ]

Rice grows best on medium acid goils (pH 5.5 to 6.1) anl
its pH tolerance limit is estimated at pH 4.8 to 6.9. Bas
on this, there are only two soil types in the province whic
can be recommended for rice, not taking into account the beadl
sand. These two soil types are San Manuel clay loam an
Indan clay. Alaminos clay and Luisiana clay are too acidit
for rice. Since Alaminos clay and Luisiana clay contain fairly
high total nitrogen and available ammonia and nitrates, nitro
gen application iz not required anymore. However, sing
both are low in available phosphorus and medium in availahl
potassium, they require applications of phosphoric and potiagsl
fertﬂlzers\ For upland rice, the lime requirements for
recommended soil types are twice ag much as thOiE to
rice. "

-4

CHEMICAL CHARACTERISTICS

Corn can tolerate a rather wide pH range (pH 4.8 to 8.1
lthough its growth is observed to be at its best at a pH range
In order to raise the pH value and the calcium
contents of the four goil types recommended for corn, lime
upplication should range from 4.00 to 9.00 tons depending on
{heir respective calcium contents.
require the application of a nitrogenous fertilizer.
the recommended soil types require phosphoric fertilizerg since
their phosphorus contents are very low (trace fo 7 p.p.m.).
Indan clay contains a fair amount of available phosphorus.
Alaminos clay which containg 177 p.p.m. of available potassium
does not require any application of potassic fertilizer.

For abaca, the same soil types recommended for corn require
one-half the recommended amount of lime, the same amounts
of ammonium sulfate and superphosphate as shown in table
‘For muriate of potash the rate is twice that of upland

bf 6.2 to 7.0.

Only Indan clay does not:

TABLE 10, Fertilizer and lime requirements of soils of Camarines Norte.

For lowland rice

San Manuel leam

San Manuel loam
IndantelzyEratois S Wi TR B s R

San Manuel loam
Indatifelda Suat G i ale s Nt N e
Alammiiostoldiase e R BU SR AT

San Manuel loam

Alaminos clay._._.__

Snn Manuel loam
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For coconut, the same amounts of lime, ammonium sulfate
and superphosphate for the four soil types recommended for
abaca are required accordingly. In addition to these, the
amount of muriate of potash should be twice as much as those
recommended for abaca. |

For citrus, different amounts of lime and fertilizers are
required at different ages of the trees. One to three yea
old trees require smaller amounts than the four to six vear
olds and also for those over six years. In addition to lime
and fertilizers, magnesium carbonate (25 per cent Mg) and
manganese ore (40 per cent Mn) are recommended for applica-

tion. Magnesium has been found to improve the favor of
the fruit and to increase its total soluble solids, sugar and
vitamin C content.’* The lack of a normal intake of maghnesiu
by the plant causes a reduction in its total yield and in the
size and quality of its fruits. Furthermore, the fruits easily
break down in storage, their exterior have a coarser appearance
and they are less fully colored externally and internally, With
these findings, the application of magnesium compouﬁds is
therefore deemed necessary so as to increase the level of
magnesium available to the plants. 3

The soils of Camarines Norte are acidic and it could be
expected that manganese if present would be available. How-.
ever, their analyses showed that the soils of Camarines Norte
still lack manganese for the maintenance of a good crop of
citrus. Manganese compounds like manganese ore (40 per
cent Mn) must therefore be supplemented if the manganese
contents of these soils are to bhe raised to adequate amounts.
The importance of manganese on the growth and yields of
citrus trees must not be overlooked. When present in limited
amounts in soils on which citrus are grown, the young citrug
leaves show a network of dark green veing over a lighter
green background. In extreme cases of deficiency, yields may
be considerably reduced.

The effectivity of the various fertilizers mentioned above
are determined largely by the time and method of their

- application. When applied at the right time and in the proper:
- manner, they stimulate the growth of the crops and produce
pabisfactory weturns.

1L, D. Batchelor and H, J. Webber
3 (G \ - y

CHEMICAL CHARACTERISTICS

There are various methods of fertilizer application dex?el.ld-
ing upon the nature of the crop and the conditions_ obtaining
in the plantation. In applying fertilizers, t\.vo- things .must
always be kept in mind: firstly, the necessity for umfoa:"m
distribution and secondly, the necessity for thorow_aghly in-
corporating the fertilizer into the soil. These conditions are
essential to the success of subsequent manuring. The reason
is obvious, for, where the fertilizer is unevenly digtributed,
some areas receive abundant plant food while others .rec?ive
less or possibly none at all. There must be an even distribu-
tion of fertilizers to assure each plant with sufficient food
and to prevent undue waste of manures and fertilizers.

It is equally important that there must be a thoropgh wo?k-
ing in of the fertilizer to insure that the plant food it contains
is placed at a depth whereat it can be reached by tl?e roots
and made available to the crop. Moreover, fertilizers improve
the physical conditions and the water-holding capacity qf the
soil. One method of distributing fertilizers evenly is by
broadcasting the fertilizer over the surface of the field and
subsequently working the soil with a hoe, harrow or plou_gh.
Broadeasting may be done by hand or by fertilizer distributing .
machines. j -

Fertilizers, when intended for permanent crops, are applied
to a comparatively small area around the plants—usually
within the area shaded by the crown. The development of an
extensive root system is, therefore, encouraged. An extensive
root system enables the plant to avail itself more fully of the
plant food and moisture in the soil and also to resist drought
better.

Another essential factor in effective fertilization is the
time of. application. For most crops there are certain general
rules as to the right time in applying fertilizers.

" For annual crops, potash should be broadcast and worked
into the soil some time before planting. In this manner the
potash would already be dissolved in the soil to be readily
available when required by the crop.

Superphosphate may be applied to the soil just before plant-
ing is done where the soil is light or medium textured. The
less soluble forms of phosphate should be applied a few weeks

before planting or sowing in order that they are rendered

‘ d readily assimilable by the time they will be
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nium sulfate and nitrate of soda, while the plant leaves are

]‘E)he nitrogen would be in a readily available form when needed
v the plants. Better results will be obtained from fertilizers

in larger applications at longer intervals.

Nitrogenous fertilizers especi i ‘
. pecially the nitrates are applied
dur?ng. the growth of the cultivated crops as a top dresf-ing 1
In 1r1".1gated areas the application should be done before thé {
watering of the field. When applying fertilizers like ammo-

wet -t.he ffartilizer must not fall on the leaves otherwise the
fertilizer is apt to “burn” them. The less soluble nitrogenous "
manure mus‘t be applied some weeks before planting to provide

an ample time for nitrification to take place. In this way :

if they are applied annually or even twice a year, rather than |

GLOSSARY OF COMMON ECONOMIC PLANTS FOUND
IN CAMARINES NORTE

Common name SQeientifie name Tamily
AbacalssmERel = Musa textilis Nee ..o Musaceae
Acacia _ Samaneq swman (Jacq.) Merr. ... Leguminosae
AQUIAZAY crrrserenen BOEEDOCUIG eoeliate inmesiir s . . Gramineae
Apeho L il Casuarineg equisetifolic. Linn. ... Casuarinaceae
Aldlessiret ot Albizzia acle METT. i Laguminosae
Alibangbang ......... Rouhinia molabarica Rozb, . Leguminosae
ATl s e Melanolepis multiglandulosa (Remw)

Reichb, f. and Soll. . riiieee Euphorbiaceae
Adpyoriesr st Shorea almon FOXW. oieenees WAL Dipterocarpaceae
Alughate sl oo Basella rubra Linn. ..o : Basellaceae
Ampalayal .o Momordica charantic Linn. ... Cucurbitaceae
Al T S Koordersiodendron pinnatum Merr.. Anacardiaceae
Anabiong i Trema orientalis Blume ... . Ulmaceae
Anahaw _ Livistonia rotundifolic (Lam.) Ma1t Palmae
ANONang ........... Gordia dichotome Forst .o Boraginaceae
Api-apistiorat Sl Awvicennie officinalis Linn. .cooeeee Verbenaceae
Alpitong Sl Dipterocarpus grandiflorus Bleo ... Dipterocarpaceae
Arrowroot oo......... Maranta arundinaces Linn, ... Marantaceae
Abist _ Anona squumoss Linh. ... oo Anonaceae
Avocado Persen americans ML e Laureaceae
Bakauani. L. s Rhizophora mucronete Linn. ... Rhizophoraceae
Baletes & et ol Ficus benjaming Lintl. oo Moraceae
Balimbing ...oocceceeee- Awverrhos corambola Linn. . Oxalidaceae
Bamboo ........ . Mambusa spinosa Roxb. Gramineae
Banaba ... _ Lugerstroemia speciosa (Lmn ) Pers. Lytgraceae
Banana Musa saptentum Linn. ... . Musaceae
Banato oo s Mallotus  philippinensis (Lmn)
Muell——Arg, et Euphorb1aceae
Bayiolca sy = Nauclea orientelis Linn. ... Rubiaceae
Bataol o i Dolichos lablab Linn. .ooooooioeneeees Leguminosae
Binayoyo . Antidesma ghaesembille Gaertn........ Buphorbiacea¢
Binunga Macarange tanarius (Linn.) Muell.
oA mo i . Euphorbiaceae
Bo iRt e e Sduzosmchyum lumampao (Blanco)
Ve S W S G ra e
Bliniaiat il con Corypha elata. Roxb SR . Palmae
BahbREe Brassica oleracea Lmn Var capi-
TR TEANINTLY e e S e SR P Cruciferae
.. Theobroma cacao Linn. ... Sterculiaceae
. Cajanus eajon (Linn.) Millsp........ Leguminosae
Hhysophy i oainito LNt e Sapotaceae

i
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Common name Secientific name Family
Calopogonium ........ Calopogonium muconoides Desv...... Leguminosae
CarpansiEens s Artocarpus camansi Blanco........... Moraceae
BTN 20 e B e T G0 ac) BN, e i e A B Gramineae
CEHshelvis e Anacardivm occidentale Linn............ Anacardiaceae
Ca§sav.a .................. Manihot esculenta Crantz................... Euphorbiaceae
@iy befrey i R A A ehnass oo in gt e DN Sapotaceae
(GaTeler el Siina 200 Gocos i niter erd STt S Palmae
Coftiee it Ll Coffea. spp. Linny ... 5. Rubisceae
Cogon . Imperata cylindrica (Lmn) Beauv. Gramineae

Cowpea .. . Vigna sinensis (Linn.) Savi....... Leguminosae
Clotton ........ . Gossypium hirsutum Linn. ............ Malvaceae
Cucumber G R S i bR Db a e e e Cucurbitaceae
Blagiciiut oo - Dracontomelum dao Merr. and Rolfe Anacardiaceae
Iapdaps SR e Ertyhrina variegate Linn. Stickm.
o DHE.‘F‘b. .A-mbﬁ ................................ it Leguminosae '
OITIS erris elliptica (Roxb.) Benth.... . Leguminosae '
Dita ... Alstonia scholaris R. Br. ....... Apocynaceae
Dungon-late ... Heritiera likborwlis Dry il Uil 1 Dilleniaceae
Egg_plant ________________ Solanwm melongene Linn., ... Solanaceae
Gabl‘ .............. Colocasia esculente (Linn.) Schott. Araceae
Gz.n'hc Alltwm setivum Linn. ... . Liliaceae
Ginger .. . Zingiber officinale Rose. ... ... Zingiberaceae
Guava ... . Psidivm guejove Linn., ... Myrtaceae
Gl.layabano ..... . Anone wmuricate Linn. ... Anonaceae
Himbabao 4 = Allaeanthus luzonicus (Blanco) I
o Vill, s e o s AN Heandiscene
e Intsia bijuga O. Ktze Leguminosae
Ipll—lp}l wevcieieene. Leucaene glauce (Linn.) Benth..... Leguminosae
Ilang-ilang . Cananga odorate (Linn.) Hocker f.
A E}n.d'Tlhoms._ ........................................ Anonaceae
ate ... Gliricidia sepium (Jacq.) Steud. Leguminosae
Kapo‘k .. Cetba pentandra (Linn.) Gaertn.... Bombacaceae
Kamlas' - Averrhow bolimby Linn. Lo Oxiladaceae
: Katurai .. . Sesbawia grandifiore (Linn.) Pers..... Leguminosae
. Kondol ... . Benincase hispide (Thumb.) Cogn. Cucurbitaceac
: Kuiizu . Pueraria jovanica Benth. ... ... Leguminosae
: Iberaepnt Bruguiera parviﬂo'm (Roxh.) W.
| oA Aand A, sl peein et Rhizophorsceae,
...................... msoptera, thumfem, (Blanco)
Blitmeifor s s e e, i )y i
Liottuce -0 Lactuca sative Linn. ... gfljlrar;c;:}:;ilre?aceae
Lumbang oo Aleuritis moluccane (Linn.) Willd, Huphorbiaceae
Makopa ... Syzygiwm semaragense (Blume)
\ Merr and  Periii o tui i .. Myrtacone

_ Mnluaa:_“r Mapi

Common name

Mustard

Seguidilla :

Sincamas
Sitao
Squash
Sugar cane
Sweet potato ..
Talahib
Talisay
Tambo
Tangile
Tibig
Tindalo
Tobacco ..
Tomato ..
LBBRRL b
Wpoate o il g

Yakal

CLOSSARY OF COMMON ECONOMIC PLANTS

Seraliisiinin bt e

.................

. Nicotiana tabacum Linn. ...

Watermelon ..........

79

Scientific name Family

Brassiea integrifolia (West) Schulz Cruciferae

. Artocarpus heterophyllus Lam ... Moraceae
.................... PLeroCarpUS SPPe  ceoweeeassmmanecamemsmennss Leguminosae
bk Heterospathe elata Scheff. ... Palmae
] Nypa fructicans Wurmb, ... Palmae
Onion ... Allium cepe Linn. ...oo.coeeee .... Liliaceae
g Citrus aurantium Linn, ... Rutaceae
Pandakaki . Tabaernamontana pandacaqui Poir. Apocynaceae
Pandanieminic e Pandanus tectorius Sol. Pandanaceae
[Papaya i foe ko Carica papeye Linn. ... Caricaceae
[t ol S Phaseolus unatus Linn, oqeooeeens Leguminosae
[Patolas oo ie Luffa cylindriee (Linn.) M. Roem. Cucurbitaceae
[Peanutel iy Arachis hypogaea Linn. ... Leguminosae
Pechayviit e SeEua e Brassica chinensis Linn. ... Cruciferae
Pineapple ... Anonas comosus (Linn.) Merr......... Bromeliaceae
Pummelo ... .. Citrus maximae (Brum.) Merr......... Rutaceae
Radish ... ... Raphanus sativus Linn. ... it l Cruciferae
Rattan .. L Calamus spp. TammL i Palmae
Rice ets . Oryza sative Linn. .. Gramineae
Rimas . Artocarpus communis Forst. ... Moraceae
SantolSETa R Sandoricum koetjape (Brum. f£)
Mo et o . Meliaceae
Sampaloc ................ Taemarindus fmdtca Lmn T.eguminosae
.............. Psophocarpus tetragonolobus (Linn.)

DIC Prodyas f ot e d il e Leguminosae

Flocourtia rukan Zoll, and Moir........ Flocourtiaceae

. Pachyrrhizus evosus (Linn.) Urb. .. Leguminosae

.. Vigna sesquipedalis Fruw, ..ooooeee Leguminosae

. Cucurbite mawima Duchesne ... Cucurbitaceae

. Saccharum officinarum Linn. ... Gramineae

. Ipomoca batetas (Linn.) Poir........ Convolvulaceae
Saceharum sponfancum Linn. ... Gramineae
Terminalia catape Linn, ................ Combretaceae
Phragmites vulgaris (Linn.) Trin... Gramineae
Shorea polysperma Merr. ............. Dipterocarpaceae

... Moraceae

. Leguminosae
Solanaceae

. Lycopersicum esculentum Mill. ... . Solanaceae

. Dioscorea alatae Linn., : . Dioscoreaceae

. Lagenaria leucantha (Duch.) Rusby Cucurbitaceae
Citrullus vulgaris Schrad Cucurbitaceae
Shorea gisok Foxw. Dipterocarpaceae

Ficus note (Blanco) Merr.
Pahudie chomboidea Prain
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