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INTRODUCTION

il survey and classification of the soils of Misamis
was undertaken to appraise the soil resources
a8 to determine the erosion losses of the province.
he survey a sound program of soil management and
ontrol may be instituted.

production cannot meet the needs of our ever expanding
Hon. The low agricultural production is one of the ma-
wes of the poor living standard in the country today.
Lherefore, imperative that our farming systems be modi-
with emphasis on soil conservation and the maintenance
il fertility through scientific goil management practices.
lies the key to the efficient utilization of our farms

| more lasting and sustained agricultural production,

¢ s0il survey and classification in Misamis Occidental was
lieted between December 1957 and January 1959 by the

of Soils under the directorship of Dr. Marcos M.
nte and during the incumbency of Hon. Juan de G. Rodri-
ns Secretary of Agriculture and Natural Resources.

1




SUMMARY

.
Misamis Occidental Province lies on the northwestern part

of Mindanao. The province is roughly semi-elliptical in shape
with a total area of 193,932 hectares, Oroquieta, the capital
of the province, is 467.5 air miles from Manila.

The coastline of the province adﬁ;lsts largely of alluvial soils
and swamps broken by elevated ;:plands The coastal plain is
narrowest at the point north of Lopez-Jaena up to Inamucan
River while the widest plaing are located in the municipalities
1 of Plaridel, Bonifacio, and befween Tudela and Ozamis City.
Nipa and mangrove swampa are found at the mouth of rivers
I and deltas.

of the province. The land pises gradually from the coast to-

- wards the mountain ranges, The highest peaks are Mount

1 Malindang (7,956 ft.), South Peak (5,806 ft.), Mount Ampiro

i (2,628 ft.), North Peak, and Mount Lantawan. Other prom-
inent mountains are Siatog, Balabag, and Mavas,

Numerous rivers drain the province.
Panalsalan, Usugan, Panguil, and Isogan Rivers drain the south-
ern part; in the east-central part are the Paypayan, Dulapo,
Oroquieta, Pinis, Aloran, Panaon, Sumasap, Palilan, and Labo
Rivers; and in the mnorthern and northwestern parts are the
| Dapitan, Tolon, Salimpuno, Dioyo, and Langaran Rivers,

f The National Waterworks and Sewerage Authority operates a
gravity pump water system in the municipalities of Oroquieta,
Jimenez, and Ozamis City with a daily discharge of around
1,051,200 gallons of water serving around 27,000 people. A

streams, sprmgs and artesian wells.

Coconut is the most important crop of the province; other
crops are corn, rice, sugar cane, camote, cassava, abaca, and
fruits. Fishing is the main occupation of the people who live
along the coast. Lumbering is also an important industry.
The Senote Sawmill Co. at Sapang Dalaga and the Misamis
Lumber Co., Inc.,, at Tangub operate with an aggregate daily
output of 14,000 board ft. Manufacturing of various articles
- I8 & household industry. The limited extent of good grazing

i evem:g the rmsmg of mttle in a commercial scale.

Mountain ranges occupy the whole western part

Magkanaway, Malabog, ‘

greater number of people get their water supply from dug wells, '

SUMMARY

The Recollect missionaries were the first Spaniards to arrive
in the region in 1622. At the time of their arriv.a], Mohamr‘ne-
dan influence prevailed. At the end of the Spanish vule, Misa-
mis was one of the seven districts of Mindanao which was go-
verned by an army officer with the rank of lieutenant colonel.
The capital was Cagayan, Civil government was established
in Misamis on May 15, 1901, wherein it was included in what
8 then the sub-province of Bukidnon, In 1907 Misamis was
a part of Agusan. In 1929, the Philippine Assembly di-
Misamis into two provinces, namely Misamis Oriental
isamis Occidental. Oroquieta was made the capital of

8 Occidental.
sportation facilities within the province are adequate.
is a 115-kilometer national road running parallel to the
line of the province that links all thirteen regular mumc—
tlos and Ozamis City. It also connects the province with
Heipghboring provinces.
o with other provinces and Manila is possible through
o L ansportation facilities such as launches, small ships, and
Lluland vessels. The Philippine Air Lines, Inc., with the
it ot Labo, Ozamis City, links the province with the- rest of
ntry ‘
p} edominant religion in the province at present is Roman
licism. Public hospitals, Rural Health Units, and dispen-
e maintained by the government for the medical care of
sitants.  Public schoolg as well as private schools are
ablished in tite province.

majority of upland s0ils of the province are developed
gneous rocks and sedimentary rocks. The lowland areas
ade up of transported soil materials originating from the
ing uplands. Altogether, the soils of the province com-
thirteen soil series differentiated into fifteen soil types,
#0il phase, and three miscellaneous land types.

l'I‘he Quingua, Bantog, Mapini and Kabacan series ave the four e
important lowland soils. A large portion of these areas are ir- #
rigated and two crops of rice are raised ann 11}' i :

'A The soils of the uplands mclude i




s paladdl A T A T PTRL LY ST rRe SR LNLL R, | -

SOIL SURVEY OF MISAMIS OCCIDENTAL

Miscellaneous land types are areas without distinet soil ehar-
acteristic or mountainous regions of no agricultural value. In
Misamis Occidental three miscellaneous land types ' were
mapped; namely, (1) hyd}*osol, (2) mountain soils, undiffer-
entiated, and (3) beach sand. ‘
The productivity rating of each soil type for a specific erop
or crops is based upon the estimated yield compared to that
of the standard yield per hectare of a specfic crop expressed
in per cent. The data on the actual yields of crops were
b obtained by interviewing farmers during the course of the soil
survey. In addition, the different soils of the province were
also divided into land capability classes based principally on
the soil type, slope group, and the extent of erosion.
: The rate of soil erosion is affected by a number of factors
i such as the amount and intensity of rainfall, the length and
; gradient of the slopes, the type of vegetation, the prevailing
cultural practices, and the nature of the soil. In Misamis Oc-
cidental, out:of the total area of 193,932 hectares, 50,131.42 .
hectares or 25.85 per cent is under slight erosion; 56,259.67 ﬁ" '
hectares or 29.01 per cent is under moderate erosion; and,;f' |
3,199.88 hectares or 1.65 per cent is under the serious erosio@jﬁ' !
The total area of land under all stages of accelerated erosion
is 109,590.97 hectares or 56.51 per cent of the total provineial
area. Al
The different soil types were chemically analyzed for avail-
able plant nutrient elements, acidity, and alkalinity. Fertil-
izer and lime requirements for each soil type for speeific crops
are included in this report. :

"I RECONNAISSANCE SOIL SURVEY
DESCRIPTION OF THE AREA

tlon and extent—Misamis Occidental provinece is located
northwestern part of Mindanao. It is bounded on the
v the Mindanao Sea; on the east by Iligan Bay; on the
il by Panguil Bay and Zamboanga del Sur; and on the
by Zamboanga del Sur and Zamboanga del Norte. The
¢ is roughly semi-elliptical in shape with a total area
W32 hectares.! Oroquieta, the capital of the province,
b air miles from Manila,
ilief and drainage—The coastline of Misamis Occidental
ts of alluvial plains and swamps broken by elevated up-
The narrowest coastal plain lies north of Lopez-Jaena
the road north of Lopez leading towards Plaridel, Oro-
i, Aloran, Jimenez; between Tudela and Ozamis City; and
municipality of Bonifacio. Mangrove and nipa SWamps
found at the mouths of rivers and creeks. Numerous
y areas are found along Panguil Bay and Iligan Bay,
Mmost extensive ones being those along the provinecial high-
in the municipality of Sinacaban and around the town
langao.
it western half of the province is covered by mountain
08 with steep slopes and rugged ridges and cut by deep
: 5. Between the coastal plains and high mountains are
undulating to moderately rolling foot-hills. The prominent
seiks are Mount; Malindang (7,956 ft.), South Peak (5,806 ft.), i
Mount Ampiro (2,528 ft.), North Peak, and Mount Lantawan. /)
Ofher prominent mountains are Siatog, Balabag, and Mavas. ] 3
Numerous rivers and creeks drain the province. Magkana-
way, Malabog, Panalsalan, Usugan, Panguil, and Isogan Rivers
traverse the southern part; in the central-eastern part arve .
Paypayan, Bulapo, Oroquieta, Pinis, Aloran, Pana-on, Sumasap, 1y
Palilan, and Labo Rivers; and in the north and northwest are '

* Bureau of the Census and Statistics, “Estimated Total Area of |
et (Manila; B 0

Philippines by Province 'City, Municipal Disty
_ the Census and Statistics, 1963), p. 86. (Mimeograplgg {add

..3. " ‘ ; I. atid
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DESCRIPTION OF THE AREA . i

tan, Tolon, Salimpuno, Dioyo, and Langaran Rivers.
rivers have several tributaries. None of these rivers
enough to permit navigation by motor launches but
# and rafts could go up-river to a certain extent.
‘Wwialer courses often swell during the rainy season
¢ adjacent areas. However, floods are seldom
ietive,

Ji. '—The coastal plains of the province are made up

sl alluviun: and some considerable peat deposits in some

S iireas inland are made up of soils derived from igneous
Netamorphic rocks or conozoic igneous rocks. These are
y intermediate to basic flows with some agglomerate and
8(ls including some hypabyssal and plutonic igneous rocks
ige ranging from early Tertiary to Recent.

' province of Misamis Occidental may roughly be divided
Wo, namely, (1) a flat alluvial plain on the east, and (2) a
fountainous belt on the west. The region between Tangub

0 gouth and Baliangao on the north is a gently sloping
| area about ten to fifteen kilometers wide. It is an

il plain covered with red lateritic soil with numerous

'od and unweathered boulders of basalt. These boulders
hly originated from the high mountainous belt to the west.

ountains in the western part of Misamis Oceidental are

wherein basalt predominates. ]
* supply.—The National Waterworks and Sewerage Au-

ity operates a water gravity pump system in the munie-

o8 of Oroquieta, Jimenez, and Ozamis City with a daily

firge of about 1,051,200 gallons of water serving around

people. The capacity and distribution data, furnished

ey Capacity Population
Municipality 3 Type Gallon/day Served

Wi eney ol eal i o S Gravity 100,800 6,000
Oroguieta fict L Gl S Pump-Gaviny,
Ozamis @ity SR

230,400 9,000
Gravity i !

TorAt,
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f the population still p
Mok of the ponulation Sl thgir the interior when Visayan and other immigrants

settle in the province. Most of the emigrants came
neighboring islands of Cebu, Bohol, Negros and Panay.
ocollect missionaries were the first Spaniards to arrive

at a place near where Cagayan presently stands.
thereafter the Jesuits followed and settled in western

A
e

s time of the arrival of the missionaries in Misamis,
imedan influence prevailed. Misamis then was included
vist kingdom of Corralat, a powerful king of Mindanao.
the king learned of the presence of the Recollects in
¥itory, he tried to expel them, but Salampang, who had
8 i convert, gave the missionaries protection. He moved ‘
Syvan which he strongly fortified against Corralat. The
iy found refuge in this place where they built churches A
Wents, thus making it the center of their missionary

i other allied plants.
g the former aboundi
of the province.
localities and the
: ghuts off the sunlis
tanguili, lauan, ipil,

of timber is found in these
‘orm is so thick that it almost
principal trees found are guijo,
ifong, yakal, mayapis, and narra. The
f gecondary forest occupi o8 Lhe lower slopes of the mountains
and the rolling aren in the aforementioned regions as well as

: in the eastern part of the province. It is composed of species =
b : such as tanglin, malugay, anabiong, bayok, lagais-is, balete, =
and others. Thege primary and secondary growths belong to
the dipterocarp type of forests.

Grassland occupies only a limited portion of the northern
section of the province particularly in the muncipality of Ba-
liangao although small patches are also found scattered through-
out the province. Cogon is the predominant grass. Bermuda
and other species also exist.

A big area of the province is cultivated to coconut. The
other crops are lowland and upland rice, corn, vegetables,
eamote and other root crops. Lowland rice ig planted in small
seale in western Bonifacio, Plaridel, Ozamis City, Tudela,
Jimenez, Aloran and Oroquieta. Upland rice, corn, vegetables,
camote and other root crops are planted under the coconut trees.

Swamp lands -are distributed in patches usually bordering
the coast. They are covered by nipa palms and mangroves,
Mangroves consist of langarai, bacauan, tangal, tabigt, dungon-
late and some other species. The palms are mostly lumbia and
nipa. The woody species of these plants are utilized as fire-
wood; the nipa fronds are made into thatching materials.

' ization. and population.—Information on the pre-
el ig Oceidental Province is littl

Wile was first constituled as a part of the Province of
Later it was made a corregimiento. In 1818, Misamis
& 1l province covering four divisions or partidas; namely,
ilido de Misamis, which included the fort of Misamis
i1, besides Loculan and Initao; (2) Partido de Dapitan,
o [ubungan and a number of villages; (3) Partido de
which included Cagayan and a number of villages;
itido de Catarman, on the island of Camiguin, which
one of the four political divisions into which Min-
then divided. Included within its jurisdiction were
ortion of what iz now Lanao, all of Bukidnon and
n portion of what is now Cotabato.

end of the Spanish rule, Misamis was one of the

dith the rank of lieutenant colonel. The capital was
isamis. The Comimandancia of Dapitan, Dipolog
an wag a dependency of this province.

ecember 1899. It remained so far about three
il the end of which it fell into the hands of .




10 SOIL SURVEY OF MISAMIS OCCIDENTAL

In 1929, the Philippine Assembly, in an Act authored by the
late Senator Joge Clarin of Bohol, divided Misamis into two
provinees, namely, Misamis Oriental and Misamig Occidental.
Oroquieta, which was one of the important towns during the
Spanigh regime, was selected as the capital of M.iﬂamls Occi-
dental. !

The combined population of Misamis Occidental @Mlsamls
Oriental from the 1903 census was 45,370; the 1918 population
was 81,015, Within the fifteen years between
census years the increase in population was 35,
per cent. In January 1939, ten years after Misami
and Misamis Oriental were separated, the

other provinces particularly Zamboanga del Sur &
From the latest census records, the population @
ince by municipality in 1960 was distributed ai

Municipality

Aloran It o BB | i e NS TR g
Baliangao ....

Bonifacio
Walarab=rr i
(@] oty e
Concepeion (Mun d1stmct)

ineney bt s it de U ol Il
Lopez Jaena
Oroguieta | ...
Ozamis City
Plaridel .
Sapang Dalaga

Syre e S
R

e, T SRR LA B e

Transportation and market—Transportation facilities within
the province are quite adequate: A 115-kilometer national
road, running parallel to the ghoreline of the province, links
all thlrteen regular municipalities and Ozamis C1ty together
,aﬁ well as the province to its neighboring provinces. Some
pidges were recently constructed. Feeder and munic-

nogt of the barrms in the interior to the
: Concepcmn, the only

DESCRIPTION OF THE AREA 11

In 1957 data from the Office of the District Engineer, Oro-
quieta, Misamis Occidental, show the following class-length
of roads in the province: i

National Rd. Prov. Rd,

L Km, Km.

First 11.82 62.91 |
SEeondi T TIe sl e e B el o 104.79

Third 104.00 39.18 b

115.32 206.83

: There are several transportation companies and a few small
g operators that serve the province. The Misamis Auto
s Company; Gray Lines; Rosebeth Transportation; Babber
Yansportation; Occidental; and the Christian Lines are the
Widing bus companies operating in Misamis Occidental at

I'rade with other provinces and Manila is mostly through
er rvoutes by motor launches, small ships, and interisland
Is. The ships of the Philippine Steam Navigation Com-
y; the William Lines, Inc.; and other smaller companies
il at the ports of Plaridel, Oroquieta, and Ozamis City. The
imola Water Transportation operates motor launches from
0 port of Ozamis City to Kolambugan, Lanao del Norte,
is the shorter route to Iligan City than the land route
Aurora, Zamboanga del Sur.

] he Philippine Air Lines, Inc., with its air terminus at Labo,
Himis City, maintains regularly scheduled flights to and from
8 province for passenger and freight service.

4

Cultural  development and improvement.—The government
gh the Bureau of Public Schools maintain elementary
ols in all the towns and most barrios in the province.
lic high schools are located in Oroquieta, Aloran, and
mis City. There are also educational institutions whie
¢ operated either by private corporations or weligious sect




SOIL SURVEY OF MISAMIS OCCIDENTTAL

Fig, 3. One of the concrete bridges built in the proviince
agricultural and economic progress,

DESCRIPTION OF THE AREA, 13

The Bureau of Health operates a provincial hospital at Oro-
quieta as well as public dispensaries and puericulture centers
in almost all the towns, and Rural Health Units for the bar-
rios. There are also privately-owned hospitals and elinies in
the province; namely St. Joseph, Medina Hospital, Misamis
Hospital, and St. Agnes Hospital, all of which are located at

‘Ozamis City; and Vallejo Clinic at Plaridel.

Every town has a Roman Catholic church while Aglipayan,
Protestant and other sects, with fewer adherents, have churches

~and chapels in some towns only.

From the Office of the Division Superintendent of Schools,

- Oroquieta, Misamis Oceidental, data on the private educational
- institutions, the courses offered and the location of each are

enumerated hereunder :

Institutions Courses offered . Location

_'t Matthews High Sechool Secondary Aloran
M., Carmel High School Secondary . Baliangao
Farmels Institute Secondary Bonifaecio
1. Vincent High Sechool Secondary Bonifaeio
beration Institute . Secondary Calamba
'ed Heart High School Inter. and s Calamba,
ly Child High School Secondary Calamba
nez Bethel Institute Secondary Jimenez
nenez Chinese School Tlementary Jimenez
Vil High School Secondary Jimenez
of St. John the Baptist  Elem. & coﬂeglate Jimenez
I'rancis Xavier High School Secondary Lopez-Jaena
11l Beautician Academy Hair sience and
dressmaking
frdian Colleges ' Elem., sec & col,
ashion School Dressmaking
HRosary School Elem. & sec.
18 Junior Colleges Elem., sec. & col.
ot Vocational School Steno. and type
c¢ta Fashion School Hair culture, dress-
making & embroidery Oroquieta
Bing Chinese School Elementary Oroquieta
rvardian Colleges Elem., sec. & col. Ozamis City
Femme School of Dressmaking Dressmaklng‘ and ha bl

Oroquieta
Oroquieta
Oroquieta
Oroguieta
Oroquieta
Oroquieta

mgamis College
St Mmlmel’s High' School
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H0IL SURVEY OF MISAMIS OCOIDENTAL CLIMATE 15

¢8.—Like most provinces in the Philippines, agri-
the chief industry of Misamis Occidental. Coconut
§b important crop. Corn, rice, sugar cane, camote,
abaca, vegetables, and fruit trees are also grown,

I8 next in importance. It is the chief occupation of
living along the coast. Fishing is done largely at
6n the sea is not rough. The fish caught are mostly
L consumption. The culture of milk fish is a flourishing
(in the towns of Plaridel, Oroquieta, Sinacaban, and

i
A
|
.
!

#ring is also an important industry in the province.
ote Sawmill Company at Sapang Dalaga, and the Mi-
limber Company, Inc., at Tangub, have an aggregate
iput of about 14,000 board feet,

fcturing of various articles is a household industry.
i rattan furniture such as beds, tables, and dressing
Are manufactured in several furniture shops or fac-
the different towns of the province. A total of 3,000
elers of ungplit rattan were used in 1958. People who
L Places where nipa palms thrive make the fronds into
g material. Pottery is also a thriving cottage industry
Jaena and Tangub. Clay pots of various kinds and
@ sold in the different towns of the province and in
¥ provinces., The method of  pot making, however, is

.4
Fig. 5. A recently constructed fish pond, The deve.lopment of .hy_dr.
bangus culture is gaining impetus in the province.

areas for

CLIMATE

~
K ’

lourth type of climate prevails in the province which
tacterized by a no pronounced maximum rain period and
season. The driest months are February, March and
The rainiest months are May through January., !

Wble 1 presents some climatic data for Clarin, Misamis

eidental as well as those of Malabang, Lanao and Dipo
Zamboanga del Norte. Misamis Oceid I
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Crop Area-ha. Production Value

Coconut | e 40,4941 153,566,412 nuts P14.674,182.00

Palay (lowlnnd and up—
LR RAT, . R L S i BT 311,891 cavans 2,750,729.00

o asagi | e 9 SRS 206,046 cavans 1,627,506.00
Abaca ... 443.7 305,578 kg. 179,374.00
Camote .. gl 1,087.9 2,812,631 ke. 169,788.00
Casgava .. 1,006.9 2,702,398 kg, 147,525.00
Gabi 224.0 497,888 kg, 66,258.00
BRI G L s 282.4 185,990 ke, | 57,445.00
BUREY \cane  Laliiiisi i 37.2 1,909 m. tons 39,307.00

Tobaceo (native) ... 4.5 2,530 ke. 8,811.00
CROPS

Coconut.—Based on the value of production, eoconut is the
leading economic erop of the province. In 1960 the total area
planted to this crop was 40,494.1 hectares. The total produc-
tion was 153,566,412 nuts valued at P14,674,182.00. Aside
from copra, which is one of the leading export crops of the
country, the other by-products derived from coconut are coco-
nut oil, coconut eandy, and tuba, a native drink from the tapped
inflorescence. These by-products are sold in the loeal market.
In 1960, 18,195 trees were tapped for tuba producing 6,601,248
liters valued at P740,168.00.

In the province, coconut trees are not only planted along the
coast but are also extensively grown in the interior upland
and rolling areas, :

Upland coconut plantations with moderate slopes are also
planted to upland rice. Other crops like camote, pineapple,
cassava, gabi, ubi, peanut, vegetables, and fruit trees are also
planted to augment the income of these plantations. Planting
of cover crops like kudzu, centrosema, calopogonium and ipil-
ipil trees, is practiced in some plantations. These cover crops
improve soil fertility and at the same {ime minimize soil erosion
by checking surface runoff. Fertilization is seldom practiced
in any of the coconut plantations in the province, i

Coconut grows practically on any type of soil within a wide
range of topography. It was observed, however, that in
Misamis Ocecidental coconut trees growing near or along the
coast give significantly better yields than those growing inland.
Harvesting is usually done every three months. The average
annual production is about 3,790 nuts per hectare. On the
other hand, the average annual yield is 47 nuts per tree under
nor al cl1ma.t;g onc itmna and othe'i' fa.etor

AGRICULTURE

0. A coconut plantation in an upland area of the province where coconut is the

Ieading economic crop.
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6l than the dry-season crop. Corn planted on rolling
ves lesser yield ranging from a few gantas to a
of 5 cavans of shelled corn per hectare. On the
d, on alluvial plains the production is from 10 to
of shelled corn per hectare,
rincipal corn varieties planted in the province are Cebu
lint and Yellow Flint, '
rder of municipalities producing the most corn in terms
ue of production in 1960 were Lopez-Jaena, Tangub,
City, Bonifacio, Oroquieta, and Clarin.
-—'1hzs. crop is second to corn as a cereal food crop
B province. From the 1960 census of agriculture data
til area planted to rice was 13,784.9 hectares which in-
it'rigated and non-irrigated fields as well as upland and
i farms. The first crop of lowland rice occupied 5,810.8
#8; the second crop of lowland rice, 3,646.9 hectares;
: upland and kaingin covered 4,372.2 hectares. The ﬁrst
ol lowland rice produced 171,406 cavans of palay (44 kg.
eavan) ; the second lowland crop, 82,065 cavans; and the
A and kaingin crops, 58,420 cavans. The total productlon
# 411,891 cavans of palay valued at £2,750,729.00.
f‘_u system of lowland rice culture does not differ from that
untral Luzon. Fields are divided into paddies for better
itrol of water and incidentally, soil erosion is checked or
mized. There are two lowland rice crops a year; the first
anted in J une and July and harvested in October and No-
nber, the second erop is planted in December and J anuary and
wested in April and May.
- Few farmers fertilize their fields. Lately, however, many
~ are becoming conscicus of its importance The different soil
series grown to lowland rice in the province are Maligaya,
Quingua, and San Manuel series. The yield ranges from 30 to
cavans of palay per hectare. In some instances rodents,
U8t and other pests, as well as plant diseases have plagued
erops of Misamis Occidental.
'he standard lowland rice varieties grown are Peta and
emas while the common varzet;es are Elon-elon, Apostol,
lurang Puti, and Caturang Pula.
land rice is planted on Icamgm cle

is of better quality and commands a higher price than smoked
(i . copra, A desiccated coconut factory at Oroquieta exports dried
it shredded coconut meat.

j The leading coconut—growmg mummpahtles in the province
' are Oroquieta, Ozamis City, Lopez-Jaena, Tudela, Clarin, and
.Calamba according to figures gleaned from the 1960 census
of agriculture rated in the crder of value of nuts produced.

Corn.—The most importaut staple crop of the people, es-
pecially those in the interigr, is corn. In the 1960 census,
the total hectarage planted to corn was 22,044.83 hectares
broken down as follows: first crop, 10,052.00 hectares; second

crop, 7,293.4 hectares; and third crop, 4,698.9 hectares. The
total production of the three crops during this eeénsus year
- was 206,046 cavans of shelled corn (57 keg. per cavan) valued
at P1,627,506.00.

Corn is grown in every town of the provinee within a wide
range of relief and on several soil types. It 18 ‘pi&nted COn-
tinuously in certain areas. This system of cropping tends to
exhaust the fertility of the soil. In the rolling and severely
eroded farms, the invested capital sometimes is hardly com-
pensated by the ywicld. Corn readily depletes the soil’s
nutrient elements and without a well planned c¢rop rotation
program, fertilization, and other soil conservation measures
most of these farms eventually would become submarginal
- land.

B Fortunately, through govermment intervention and agricul-
A y tural information many farmers now practice fertilization
' taking advantage of the subsidized fertilizers oﬁ"ered by the
8 government.

1 The common method of preparing the land for corn is by
j plowing and harrowing a field two or more times before plant-
ing, but some farmers plow and harrow their fields only once.
In the rolling areas where plowing could not possibly be done,
corn is planted with the aid of a pointed stick. In forested
areas clearing the land preparatory to plantmg is done mostly
by the kaingin method.,

Corn is planted at least twice a year or even thrice a year
depending upon the climatie condition prevailing in the locality.
The first planting is usually done in April or May and the
15 harvgated in J uIy or August ‘The second plantmg' i

il i’ ner: L,.—,‘.,‘:i” 11 L ) -m: 1] 'JJI
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and Curiket, which are also considered as fancy types,
| Remelietes, Lubang and Carawi, considered as ordinary
ypes. The glutinous varieties are “China” and “Carabao”.
In 1960, the municipalities of Oroquieta, Lopez-Jaena, Plari-
del, Aloran, Clarin, Ozamis City, and Jimenez produced the
most rice in the order given in terms of value of production.

Sugar cane—The production of sugar cane in Misamis Ocei-
dental is not presently done in a large scale. Sugar cane are
either processed into muscovado sugar and peroche or sold
in the local markets for chewing. The common varieties are
Cebu Purple, Alunan, and Badila. The farmers seldom apply
fertilizers to their sugar cane fields. According to the census
of 1960, the total area planted to this crop was only 87.2 hec-
tares with a total production of 1,909 metric tons of canes
of which 1,577 metric tons were processed into muscovado sugar
and panoche, and 332 metric tons sold for chewing purposes.
The total value of the cane produced during thig census year
amounted to £39,307.00. ' : -

Camote, cassava, gabi and other root crops—Rool erops serve
as food substitute when the staple food crops fail. These crops
are planted in a wide range of relief and on several soil types.
Camote, cassava, and gabi are the most extensively cultivated
root crops. In 1960, 1,087.9 hectares were planted to camote;
the corresponding production was 2,812,681 kilograms and
valued at P169,733.00. Cassava occupied 1,006.9 hectares, had
a yield of 2,702,898 kilograms and valued at P147,5625.00. Gabi
was planted in the same year covering about 244 hectares,
producing 497,888 kilograms worth about £66,258.00.

The leading municipalities in the production of camote, in
1960 were Lopez-Jaena, Calamba, Oroquieta, Sinacaban, Jime-
nez, Concepecion, and Ozamis City. . . -

Abaca—In the 1948 census, figures show that the growing
of abaca was only for household use and was limited to the
town of Bonifacio. The varieties grown are Tongongon and
Bongolanon. In 1948, the tofal area planted to abaca was only
318.15 hectares with a production of 146,104 kilograms valued
at P57,058.00. During the 1960 census year, however, the area
planted to this crop increased to 448.7 hectares and the produc-
tion reached 805,578 kilograms valued at P179,374.00. Out

I\ ~|.‘T (11,

the 4

uetive places. The common varieties grown are Ca-
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toeo.~Tobacco is a minor crop of the province. Only a
firmers grow this crop for home consumption. Out of
b total hectarage devoted to this crop, the town of Boni-
has three hectares with a production of 1,282 kilograms
a.tiv.e tobacco; Tudela has 1.2 hectares with a production
137 kilograms; and Lopez-Jaena has 0.3 hectares with a
}J.ctio-n of 90 kilograms. The total value produced in the
ince in 1960 amounted. to $8,811.00.

t trees—Almost all kinds of fruit trees grown in the
fitry are found in the province. The undulating to rolling
Ography affords good site for orchards. Fruit trees give
i able additional income to the farmers. Lanzones thrives
I when grown between the rows of coconut trees. When
nited along the contour and if cover cropping is practiced
felally in the rolling areas land ig put to good and productive
Mangoes also thrive well in the province but in most
88 mango planting seems only a family backyard project.
' and large, the maintenance of orchards is not yvet fully
Bveloped. The main reason, it is believed, is due to unfavor-
i marketing facilities.

According to the census of 1960, the following' fruit crops
I lree crops lead all others in Misamis Occidental :

it (rees Area-ha, tf«?c};}hi?{; ] a:ii‘;/z?ﬁf i Prorf{i;fz ik i
............ 2,186.4 644,864h, ——- 14,424,273 P1,389,953.00
............ 216.3  17,755tr.  9.210tr.  1,175730  225918.00
pe, arabica 72.5 27,920 tr. 11,465 tr. 24,724

" obher var. ... 725 43,709 tr. 21,798 tr. Ao olea Ul
Sickfroit ... 385  6.468tr. 4310tr. 874,610 28,093.00 i
B Pinays ... 254 15,074t 11,068 tr. 266,908 27,155.00
Avocado ... 263 b4l0tr. 8,567 tr. 281,795 22.865.00

Plneapple ....... 38.0  48,670h. 28,450 h. 94,830 12,885.00

MR i 3ol s

Vegetables—Vegetable is important in the diet and its de-
. d in the province is ever continuous. The supply, however,
# not sufficient to meet local needs. This crop is grown mostly
lome gardens, backyards and in small open areas. Some
the vegetables grown are eggplant, tomato, malungay, am-
va, » patola, squash, pechay, radigh, oni g
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AGRICULTURAL PRACTICES

In Misamis Occidental, the iron and wooden plow and the
wooden harrow drawn by carabao are still the primary means
in breaking and preparing the soil. Plowing up and down the
slope instead of along the contour is prevalent in rolling and
sloping areas. Other conservation measures such as terracing,
strip cropping and other farm management practices conducive
to soil conservation have yet to be observed and instituted
properly to be effective. Soil erosion is widespread in the
province.

Crop rotation in the scientific sense is not practiced. Suc-
cession of crops'is governed by the demand for the erops rather

than in consonance with a sound rotation program to conserve

the soil and maintain its fertility. This conservation practice
should be observed specially in the rolling and sloping areas
where at present continuous cropping te only oné or two food
crops is being done year in and year out.

The use of fertilizers is practiced to a limited extent. Com-
mercial fertilizers are sold by both the government and
commercial firms to farmers. Subsidized fertilizers are sold by
the government only through the ACCFA to farmer cooperators
under the rice and corn production program. The govern-
ment-owned fertilizer plant at Iligan produces ammonium sul-
tate while other commercial fertilizers are imported from
abroad.

Raiging two rice crops a year is made possible in most of the
province having an irrigation system installed through govern-
ment aid. Some localities also have irrigation faeilities con-
structed through self-help methods adopted by enterprising
farmers who have organized themselves. These irrigation
systems congiderably help increase the yields in the lowland rice
areas.

The katngin system of agriculture is very destructive. Trees
are cut in forested areas and grasses in the open lands are
destroyed by burning which is done during the dry season pre-
ceding planting operations. The areas thus cleared are culti-
vated once or twice to upland rice and corn and then abandoned.

This practlce is8 pr1ma111y respons;ble for the destruction of the

vﬂu-wﬂ-ﬁ\ﬂ?ﬂ"_\._’?pw--‘\".‘ryv {alebbia g i drl ooy o e o ot A ) e AR
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[LIVESTOCK AND POULTRY INDUSTRY

fepourceful farmer could raise livestock and poultry in
it in addition to his regular field erops. In this way
ilizog available or idle space productively. In addition to
(Posh eggs, milk, meat, and other products for his table,
mer can also accumulate the farm manure to fertilize
olds. Substantial income may also be derived from the
I surplus livestock and poultry products.

number and value of livestock and poultry in the provmce
sording to the 1960 census were as follows:

Livestock and Households
poultry reporting Number Value

Garabans i o e i 20,357 42,601 P£6,502,630.00
Cattleinio e PInE il 6,404 18,549 2,479,361.00
[Higos st 27,802 88,201 2,841,061.00
Horses ... . 3,626 6,271 720,736.00
Goats ...... 4,685 14,240 100,026.00
Sheep) i il 28 319 2.623.00
Chickens 30,883 506,849 541,369.00
Ducksiatiate il 973 5,440 7754.00
GeeRe'l e L 180 565 : 2,137.00
Turkeys 92 542 4,357.00
Pigeengina i) 112 848 843.00

1 he relatively small extent of good grazing lands limits the
iing of cattle in a commercial scale. Before World War
imported breeds of cattle were used as foundation stocks
itnprove the native breeds. During the enemy occupation,
ever, almost all these foreign and native breeds alike were
thtered either by the owners or by the enemy.

fer the war, public and private entities took steps to re-
tate the livestock industry. The government, through the
u of Animal Industry, instituted “Operation Dispersal.”
& bureau distributed different foreign breeds of livestock in
rural areas. In this program native carabaos were crossed
| buffalos, native cattle crogsed with foreign breeds such as
ore, Holstein, Red Scindi, ete., native hogs were crossbhred
Duroe-Jersey, Poland-China, Berkshire and others. For-
breeds of poultry such ag New Hampshire, Rhode Island
, White Leghorn, Black Mallorca and others, were utilized
prove the native stocks, ‘
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commonly harnessed for drawing vehicles like the “tartanilla™ 3

for passenger conveyance.

In Misamis Occidental, the native stocks need further im-
provement and development and at a faster pace. Chickens,
ducks and a few geese are raised for home consumption. Even

cattle ranches are still being stocked with the native breeds.

There are now a few poultry enthusiasts who have ventured to
raise chickens for commercial purposes. They ugse White Leg-
horn or New Hampshire breeds as their foundation stocks.
The raising of fighting cocks from imported breeds is ineident-
ally gaining popularity in some parts of the province.

FARM TENURE

Farm tenure refers to the manner in which a farm is held
by its operator. In farm tenure classification, the Bureau of
the Census and Statistics during the 1960 census year classified
farm operators into five categories; namely (1) full owners,
(2) part owners, (3) tenants, (4) farm managers, and
(5) farm operators under other conditions. Tenants are fur-
ther classified as (a) cash tenants, (b) fixed-amount-of-produce
tenants, (e) share-of-produce tenants,
amount-of-produce tenants, (e) cash and share of-produce ten-
ants, and (f) rent-free tenants.

The total number of farms and the total area of these farms
by tenure of farm operator in Misamis Occidental according
to census figures of 1960 were as follows:

Tenure of farm operator Total No.

Total area
of farms of farms
Full owner 10,404 38,687.4
Part owner 3,201 12,677.7
Tenant: ’ §
Cash tenant 336 803.6
Fixed-amount-of-produce tenant 823 1 467.0
Share-of-produce tenant 6,893 15,812.4
Cash and fixed-amount-of-produce
tenant 80 217.0
Cash and share-of-produce tenant 415 1,070.0
Rent free tenant 498 821,90
Other tenants 398 1

me'er I

~ Other forms of lenure

B E

(d) cash and fixed- 1

TYPES OF FARMS

TYPES OF FARMS

ag crop farms. The 10 crop farms classified which
& based on the first 10 major crops in the country are
ollows: (1) palay farm, (2) corn farm, (3) sugar cane
, (4) abaca farm, (5) tobacco farm, (6) vegetable farm,
root crop farm,. (8) coconut farm, (9) fruit farm, and
coffee farm. The relationship between the phygical area
infed to a particular erop, on one hand, and the cultivated
in the farm, on the other, is taken into primary con-
leration. A crop farm is typed according to the particular
i which occupies 50 per cent or more of the cultivated
of the farm.

‘The four other types of farm are: (11) hog farms with
I or more hogs regardless of area; (12) livestock farms
hich satisfy any of these conditions, namely, (a) the area
i 10 hectares or more with at least 10 heads of any specific
of livestock and the cultivated area is less than 20 per
il of the total area of the farm, or (b) area is less than
hectares provided there are more than 20 heads of any
ftific kind of livestock (except hogs) and the cultivated
i of the farm is less than 20 per cent of the total area
‘the farm; (13) poultry farms are farms which do not
lify as crop farms and satisfy any of these conditions,
ly, (a) there are more than 300 chickens regardless of
#, (b) there are more than 100 laying chickens or ducks
irdless of area, or (c) there are more than 200 other
¢ kinds of poultry other than chickens; and (14) other
# which are those that could not be classified under any
¢ aforementioned thirteen types of farms, grouped as
§: (a) farms planted to palay, corn, coconut, abaca,
¢o, and/or sugar cane without any of them occupying
- per cent or more of the cultivated land, or (b) farms
inted to other miscellaneous crops such as cotton, cacao,
k, ramie, bamboo, etc., even if one of them occupiad @Q
cent or more of the cultivated land.
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i

| (#) their delineation on maps; and (4) the description

Total No. Total avea
of farms of farm

i characteristics in relatlon to agriculture and other
; 3,153 5.603.3 Hos of man.
Corn | 3,664 10,671.6 ; !
Sugar cane : 13 52.6 , their landscapes and underlying formation, are exam-
Abaca &b 161.8 1l a8 many gites as possible. Borings with the soil auger
Tobacco SRR ide, test pits are dug, and exposures such as road and
Vegetable : 40 43.8 Iroad cuts are studied. An excavation or road cut exposes
Rooti (czop ‘ g, L ries of layers collectively called the soil profile. The
gﬁ?nﬁ i i 14’2;; d’fgi:g sons of the profile, ag well as the parent material beneath,
Coffee : ‘ 9 9.9 ptudied in detail and the color, structure, porosity, con-
Hog G, 83 394.1 ncy, texture, and the presence of organic matter, roots,
Livestock 45 916.1 Wvels and stones are noted. The reaction of the soil and its
Poultry AR 30 192.6 fifent of lime and salts are determined either in the field
Others 671 2,807.0

P in the laboratory. The drainage, both external and internal,
other features such as the relief of the land, climate,
ural and cultural features are taken into consideration,
il the relationship of the soil and the vegetation and other
ironmental features are studied.
On the basis of both external and internal characteristics,
i goils are grouped into classification units, of which the
Size of farm (ha.) Total No.  Total area fée principal ones are (1) soil series, (2) soil type, and
in ha. ‘ ) soil phase. When two or more of these mapping units

22,633 i 72,468.4

The total number of farms and the total area of these
farms by size of farm in Misamis Occidental according to
census figures of 1960 were as follows:

4 Under 0.2 120 1547 in such intimate or mixed pattern that they cannot be
: 0.2 and under 0.5 ; 674 2068 #irly shown on a small-scale map, they are mapped or grouped
DI gl e ) Ll . a (4) soil complex. Areas of land that have no true
1.0 and under 2.0 6,234 8234 1 . 5
B i 0o / 5.051 11.050.7 uch as river beds, coastal beaches, or bare rocky mountain
i A A : 2813 89781 are called (5) miscellaneous land types. Areas that are
E, 4.0 and under 5.0 1,735 7.927.2 essible like mountains and great forest areas whose classi-
5.0 and under 10.0 ) 20,271.8 ition is of no agricultural importance for the present are
10.0 and under 15.0 614 69745 iified as (6) undifferentiated soils.
})5'0 a“g ‘mger ;g'g 1;; i 1’920'1 A geries is a grouped of soils that have the same genetic
A et i e wizons, similar important morphological characteristics and
25.0 and under 50.0 72 2,408.5 il t i | £ i1 nikbp
G e 19 1.217.0 milar parent materia comprises of soils whic ave
100.0 and under 200.0 T 935.0 ntially the same general color, structure, consistency, range
200.0 and over 2 426.4 re]mf natural drainage condition and other important in-

al and external characteristics. In the establishment of
ties, a geographic name is selected, taken uauale fron
lity Where the soil was ﬁrst i |

22,633 72,468.4

SOIL. SURVEY METHODS AND DEFINITIONS

Sml surveymg conmsts of (1)

': a é (2 .’“""'""(”‘ L‘n |HT XAl 'Ir of
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sand, loamy sand, sandy loam, etc., is added to the series §

name to give the complete name of the soil. For example,

Mabini sandy clay loam is a soil type within the Mabini
The soil type, therefore, has the same general charac-
teristics as the soil series except for the texture of the surface
Because

series.

soil. The soil type is the principal mapping unit.
of its certain specific characteristics, it is usually the unit to
which agronomic data are definitely related.

A phase of a soil type is a variation within the type, dif-

fering from the soil type only in some minor features, generally =
Dif.-

external, that may be of special practical significance.
ference in relief, stoniness, and extent or degree of erosion are
shown as phases. A minor difference in relief may cause a
change in the agricultural operation or change in the kind
of machinery to be used. The phase of a type with a slight
degree of accelerated erosion may differ in fertilizer require-
ment and cultural management from the real soil type. A
phase of a type dues mainly to degree of erosion, degree of
slope and amount of gravel and stones in the surface soil is
usually segregated on the map if the area can be delineated.

A goil complex is a soil asgociation composed of such intimate

mixture of series, types, or phases that cannot be indicated . 1

separately on a small-gscale map. This 18 mapped as a unit
and ig called a soil complex. 1If, in the area, there are several
series such as Adtuyon, Guimbalaon, and Camiguin that are
mixed together, the complex must bear the names of the two
dominant series, as the case may be. If there is only one
dominant constituent, the complex bears the mame of that
series as Adtuyon or Camiguin complex.

Surtace soil and subsoil samples for chemical and physical
analyses are collected from each soil type or phase, the number
being determined by the importance and extent of such soil
types or phases. Soil profiles -are also obtained for further
morphological studies: of important soil types.

The soil survey party, composed of two or three technical
men, maps the area and delineates the various soil types, phases,
complexes and miscellaneous land types. All natural and cul:
tural features found in the area are indicated on the soil : :
such as trails, roads, railroads, bridges, telegre 1}
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il ag the natural medium for the growth of
ormation involved a very long and slow process
by physical and chemical actions on the parent
portain period during the process of weathering
i ol microbial life developed which in turn played
part in the process of soil formation. Soil formation
ore achieved through physical and chemical forces
4 through biological action.

voithering progressed, other types of flora and fauna
sloped. As a result of the simultaneous and continuous
I, chemical, and biological processes, layer after layer
W were formed until finally, a distinet soil profile—a
Ol goil layers or horizons—was developed.

poils of the province consist of thirteen soil series
i fifteen soil types and one soil phase were classified.
ition, three miscellaneous land types were also found.
nd off the eastern coast of the province, due to the
it means of transportation, was not surveyed. The soils
is Occidental are grouped into three, namely, (1)
bl the lowlands, (2) soils of the uplands, and (8) mis-
fous land types.

& Hoil types

of the lowlands:

uingua silt loam
an Manuel sandy loam

of the uplands:

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

Adtuyon clay loam
dbuyon loam

----------

.....................................
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. Mountain soils, undifferentiated
| 8, Beach sand ...
4. Unsurveyed

SOoILS OF THE LOWLANDS

The soils of the lowlands.are derived from transported soil
- materials washed down from the higher adjoining areas and
deposited on the lower level areas. These goil materials con-
‘tinuously accumulate mainly through the action of water. In
time, distinct layers or horizons are formed which in turn
acquired characteristics of thelr own, although some traces of
the original materials are retained. In this manner secondary
soils are developed. There are also secondary soils formed
through the action of waves churning the bottom of the
shallow waters along the coast and throwing up barrier beaches
which in time became true soils. The Pulupandan series is

TABLE 2—Areq rﬁd percentage of each soil type and miscelluneous land
type in Misawmis Occidental.
Y

Soil t)]{)e,
iscellza- :
Mxlleaus Soil type or miscellaneous land type Area (Ha,)! Per cent
land type .
number
228 | Bantog clay- 5.214.75 269
453 | Kabacan elay loam ______ 2,845.30 146
815 | Mabini sandy clay loam_ - 2,011.34 1.04
255 | Pujupandan sandy loam ______ 245.30 0.18
Al G uTigtey Sl Gl oo = it e S S S S S S S T 1.918.14 0.99
g6 [ an Manus] satdylloam it os SRR R L R s 107,94 0.05
(12,842.773  (6.36)
3288 [EAdtuyoniclays SN Es B SO NS Sy iesd 2100 B0 RS 25,019.05 12.90
573 | Adtuyon clay loam 29,630.40 15.28
SO A frrvonsloame i etk Te e ke e A LTI o 6,298.92 2.25
LIpTR Al Anea0 clay logm )= SRl SL et e T 902,64 0.46
579 { Camiguinelayleam - - _____.___ d 11,145.70 5.6
244 | Casti{la clay loam _____ 18,543.54 9_56
672 | Culis sandy clay loam . 1,550.20 0. 80
280 | Guimbzlaon clay loam _ i 25,519.44 | 18.16
278 | Guimbalaon elay loam, sruny phdse_ { E '530.62 .28
BIRE T asganiclanloam: bty BB e L B R Gl DD Sl 6,387.22 3129
(125 5%6 73) (64.73)
gmit WBeaehandisa el sl sl g i il est L SR s s 0.22
Ay dvogelE iR A e ben bl et LRk b e B R R R D 3, 355 50 1.73
45 | Mountain soils, undifferentiated - _____.___ . __________ 52 ,088.68 26.86
(55,866.08)1 (28.81 )
____________________________________________ 4 0.10
__________________________________________ 198,952.00

1 The area of each sml/miscella.neo\m la.nd twpe w l d
occnpiatl Iw bodlea of water s inelud
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thig type of formation and is located mostly

Occidental, the Quingua, Bantog, Mabini and Ka-
are the four important lowland soils. The Bantog
ore extensive than the Quingua soils. Quingua soils
worked because of their mellow and friable consist-
large portion of the area ig irrigated and two crops
are raised every year. A wide portion of the Bantog
il the other hand, is under water during most part of the
'hey are heavier in texture than the Quingua soils.
b water controlled through adequate drainage systems
¢ [armers to plant rice twice a year. The San Manuel
L necupies a small area which is also utilized for the culture
Likewise, two crops of rice a year are harvested.

i
[

BANTOG SERIES

16 doils of the series are developed from recent alluvial
Bifs, The relief is level to nearly level with slopes of 3
Wi than 3 per cent. External and internal drainage are

Wlog clay (228) —The soil type is one of the best rice
i the provinee. It occupies the coastal areas around
%, Tudela, Clarin, Ozamis City, and the barrios of
bang and Migpangi, Municipality of Bonifacio. It is
kimately 5,214 hectares.

5 surface soil is clay; dark reddish brown; friable, gra-
| glightly sticky and plastic. Depth is from 25 to 30
ers. This is underlain by a reddish brown to dark
ular, slightly plastic and sticky, and slightly compact
I'his layer overlies a reddish brown, plastic and sticky
fn areag which are used as rice land the subsoil is
ael red. ]

op 8oilg are planted to rice and other crops.

‘Coconut
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lands of the province. Crops grown other than rice
coconut, vegetables, and banana. A mixed species
04 comprise the native vegetation.
buacan clay loam (453) .—This soil type occupies the level
i the eastern side of the road from Pinis River through
down to Panaon; on the western side of the same road
barrios of Mojon, Mapaan, and Lutao. Another area
ted in the basin of Usugan, Lingconan, and Tiaman on
tithern part of the province. The goil type has an
imate area of 2,845 hectares.
gurface soil is clay loam, brown to light brown when
and very dark brown to almost black when wet. Orange
Ings are present.
he subsoil is clay, brown to pinkish gray, mottled orange.
i compact and sticky. Concretions are present.

16 substratum extends from 70 to 150 centimeters below
Hurface. It ig grayish brown to gray clay with red streaks.
ieretions are present.

Fig. 10. A landscape of Kabacan clay loam. This soil type is devoted
to lowland rice culture.

MABINI SERIES

bini series is of older alluvial formation. Its soils were
ol from soil materials transported from adjacent higher
and deposited on the lower level areas. The land is
rally level. Some sections are, however, slightly undu-
with slopes not exceeding 3 per cent. Drainage is poor.
/6 vegetation consists of cogon and a sporadic growth of
1o trees.

abini sandy clay loam (815).—This soil type is located in
einity of barrio Mabini covering the sitios of Cawayan,
, and Mabini; and in the barrios of Lupagan and Landing.
- an aggregate area of 2,011 or about 1.04 per cent of
1l provincial area,

L sandy elay loam surface soil is about 10 to 15 centi-
deep, light brown to ash gray, with coarse granular
re, and slightly compact. Gravels and stones are
ally present in this layer,
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8 upper subsoil in the
Ald in the former,

presence of white cal-

i native vegetation consists of cogon and a sporadic
binayuyo trees. Some portions are utilized for
conut is the principal crop on this soil type with
roduction of from 4,650 to 4,800 nuts per hectare.
and vegetables are grown on several small farms,

PULUPANDAN SERIES

| series was formed by the action of the sea piling
orials on coastal beaches which border mangrove
The soils are very porous and have poor water
raapa-,city. External and internal drainage are ex-
Vith the exception of deep rooted plants, most crops
les find difficulty in getting enough water especially
L spells.,

ndan sandy loam (255).—This soil type is found along
An the barrios of N acawa, Balaring, and in the towns
daena and Oroquieta. It covers an approximate area
tares or about 0.13 per cent of the total provinecial

lof is level to nearly level and the elevation is only
above sea level. It is excessively drained and during
#deason shallow rooted crops are adversely affected.
¢lement weather, the sea inundates some portions of
| tdamaging the land and the crops on it, - j

ypical characteristics of this soi] type are as follows:

Fig., 12. A typical profile of Mabini sandy clay loam.

Characteristics

Surface soil, sandy loam; black when wet, brownish gray

when dry; structureless; very loose and friable; calca-
Teous,

: hipdi', sandy loam; grayish brown; atructurelogy liiwhﬂy‘
compact, strongly friable; caleareous, Some broken ma




Rk oy e T s e R R ) R R

SOIL SURVEY OF MISAMIS OCCIDENTAL ] SOILS OF THE UPLANDS 39

38

crops grown are banana, mongo, and root crops. Sugar cane ‘ ontent of the soil as well as improve its tilth. Judi-
is also grown in a limited scale. ) B8 of fertilizers should be practiced to increase

QUINGUA SERIES

. : : 1 SAN MANUEL SERIES
The relief of Quingua soils ranges from level to nearly level |

: with slopes of about one per cent. Surface drainage is gen- dliiuel series consists of alluvial soils formed through

i erally poor but the internal drainage is quite fair. i fition of soil materials from higher areas and deposited

4 Quingua silt loam (5).—The soil type has an area of about P8I courses and on flood plains through water action.

1,918 hectares or 0.99 per cent of the total provincial area. | has a silty subsoil, and sandy loam to fine sand

i It occupies the flood plains alopg the Langaran River at the | g sar'ld substratum. Both external and internal

| eastern side of the town of Plaridel and the lowland areas on b ire fair to good. The relief of the land is level
the western side of the road south of Oroquieta town proper. A level.

The silt loam surface soil varies in color, depending upon el sandy loam (96).—This soil type is found ‘in
the amount of organic matter content, from light brown to | | fireas along the road between Barrio Mansabay and
yellowish brown. It is somewhat loose and friable at optimum § pia. It covers about 107 hectares or 0.05 per cent
moisture condition. Neither stones nor boulders are embedded l6tal provincial area.
in the surface layer. Brownish and reddish streaks are pre- iindy loam surface soil is about 25 to 40 centimeters
sent. The depth of this horizon ranges from B0 to 40 centi- | g 15 light brown to grayish brown, friable with coarse
meters. | it structure. It is slightly compact. At optimum

The subsoil consists of light brown to reddish brown silt | 16 condition, it is easily cultivated. Reddish brown
loam to silty clay loam. It is heavier in texture than that of | indicate that the area is under water during most part

the surface soil. In some places the subsoil is friable and e :
: loose, but on the average it is somewhat compact. The brown- | libsoil reaches to a lower depth of about 70 centimeters
] ish and reddish streaks are less prominent in the slightly e surface. It is light brown to brownish gray silt loam
elevated areas. Its depth reaches to about 80 to 100 centi- bllowish brown streaks,
meters from the surface. j } subtratum starts at about 70 centimeters and extends

The substratum merges into brown, yellowish brown, or red- ut _15'0 centimeters from the surface. It is sandy loam
dish brown silt loam to silty clay loam. It is loose and slightly in texture, yellowish brown to light reddish brown,
friable when dry. This horizon extends to about 150 centi- | d porous. Sometimes this horizon reaches a lower depth
Meters from the surface. ' i two meters from the surface. B

The elevation of the land is only a few feet above sea level. MR ields about 50 to 60 cavans of palay per hectare. The
The nearly level areas are well drained while the level areas | iibed portions are under grass and falakib. This area
are fairly drained. Internal drainage is fair. The uncultivated ’ water for sometime during the rainy season be-
areas are covered with talahib and other grasses. The cul- i s lower clevation than those of the surrounding soil
tivated areas are planted to rice, corn, mongo, peanut, and With proper soil management, such as the application

.vegetables. Rice production is about 50 to 60 cavans of palay t kind and .quani.:ity of fertilizer, and the installation-

per hectare. : ¢ system, this soil type may produce mor i tter
Mechanized farming may well be adopted on this soil type Rl i bl
because the relief is favorable but due to the small landholdings, el
mechanization ig not practicable. Through By §oil

5 -ment, this soil type may be made to ‘

- presgent productiorn,
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most of the upland soils are planted to coconut.
iiltural point of view, soils of the Camiguin, Ad-
non, and Castilla series, aside from their rela-
was than the other upland soils in the province,
L important because of their adaptability to different

pland soils range in relief from level to hilly and
ols or from about 2 per cent to 40 per cent slopes.
, their external drainage is good to excessive, while
pnal drainage is from fair to good.

ADTUYON SERIES

of thig series were derived from andesite, basalt, and
eous rocks. They are deep with relief ranging from
undulating and strongly rolling. Boulder outcrops are
| on this series. External drainage is good to excessive.
| drainage is poor to fair.

wyon clay (323) —This soil type covers the southern tip
province, from the barrio of Masaba at the foot of Mt.
ung to the Aloran-Jimenez Municipal boundary. The
111 portion is drained by the Usugan and Bagumbang
which empty into Panguil Bay. The Segatic-gamay
alilan Rivers drain the central and northern portions,
ively. Its aggregate area is 25,019.05 hectares or 12.90
ent of the total provincial area.

typical profile characteristics of this soil type are ag

Fis. 14. Patch farming on Adtuyon clay. The cultivated areas are devoted to corn
and upland rice. 3

Characteristics

Surface soil, clay; light brown to dark brown or reddish

 brown; granular; friable. Boundary with subsoil is
gmooth and gradual. :

Subgoil, clay; dark reddish brown; prismatic to granular
atructure; sticky and plastic when wet, brittle and hard
when dry.

l'blt!'atum, clay; light reddish brown to dark yellowish

H hard and cloddy when dry; slightly compact Par-
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" sive. Internal drainage is good; while the subgoil and sub-
stratum are clay, the soil structure is granular which permits
rapid water percolation through the profile.

The greater part of this soil type is covered by second
erowth forest and grass particularly the section lying at the
foot of the mountain. The lower slopes are planted to various
seasonal and permanent crops. The smoothly sloping areas
are extensively planted to coconut, the annual production of
which ranges from 3,800 to 3,950 nuts per hectare.

Adtuyon clay loam (573).—Adtuyon clay loam is the most
extengive upland soil in the province. It covers a total area
of about 29,630 hectares or 15.28 per cent of the total provincial
area. The area is traversed by streams and creeks.

The profile characteristics are the same as those of Adfuy_on
clay discussed except for the texture of the sur:t‘ace soil.

Uncultivated portions of this soil type are covered mostly
with cogon. The high grass is usually burned once a year.

While this practice is intended to provide young and tender .

leaves for farm animals to graze om, it also enhances soil
erosion. Only a few trees grow along the banks of rivers
and creeks. This soil type is seriously eroded. Aside from
erosion control measures, better soil management practices
should be introduced. ;

The main crop grown on this soil type is coconut and the

average annual production is 4,050 nuts per hectare. Every
year, when the adjacent cogon areag are burned, the fire spreads
to the cogon growing under the coconut trees which adversely
affects the growth and productivity of the trees. Cover crops
should be planted in place of cogon under the coconut trees.
In the vacant slopes, ipil-ipil, madre de cacao, and other fast
srowing trees should be planted. The higher areas and steeper
glopes should be reforested.

BALIANGAO SERIES

This soil series was first identified and classified in the
municipality of Baliangao in the northern tip of Misamis
‘Occidental. Baliangao series is of residual forma.tion dari ed
from i 1gneous rocks. The soﬂs are fri bl a cI

SOILS OF THE UPLANDS

Fig. 16, A typical profile of Baliangao clay loam.
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lating. The slopes rarely exceed 3 per cent. External drainage

ig poor to fair. Internal drainage is fair.

Baliangoo cla,y loam (816).—This soil type is found in'the )
northern part of the province around the vicinity of the barrio |

of Baliangao and covers the sitios of Napiot and Punta Salong.
It has an area of 902.64 hectares or 0.46 per cent of the total
provincial area.

The typical profile characteristics of Baliangao clay loam

are as follows:

I(J;%ﬂ; Characteristics
0- 30 Surface soil, clay; reddish brown to dark brown: granular;
slightly friable. Boundary with subsoil is smooth and
gradual,
30— 90 Subsoil, clay; brown to reddish brown; prismatic; plastlc :
when wet, brittle and hard when dry.
90-150 Substratum, clay; brown; massive.

This soil type is extensively planted to coconut with an annual 3
production from 4,650 to 4,700 nuts per hectare. The 4
secondary crops are upland rice, corn, fruit trees, and

vegetables,

CAMIGUIN SERIES

Camiguin soils were derived from voleanic sand, basalt, and

andesite. The salient characteristic of this series is the
abundance of big boulders and outcrops of basalts and andesites
on the surface. Boulders are also embedded throughout the
soil profile. The relief ranges from rolling to hilly and
mountainous with a maximum elevation of about 1,000 feet
above gea level. Drainage is good to excessive.

Camiguin clay loam (579).—This soil type is found on the

gently rolling to hilly and mountainous areas on the coast af
sitios Bucator and Makilao to the interior around the vicinity
of Lantawan Peak. From this point the soil type exten
northwest to sitios Balintawak and Cavmte ;
area is 11,145. 70 hectares or 5.75 per ce t of

SOILS OF THE UPLANDS

40il is about 25 centimeters deep, light brown
¢lay loam. The soil structure is medium gra-
“hard when dry, sticky and moderately plastic
_ ot penetration is fairly easy. This layer con-
" dmount of organic matter. A clear and smooth
frates this layer from the subsoil.

consists of two layers. The upper layer is about

5 cenlimeters from the surface, respectively. It is
N Lo brown clay, and is columnar in structure. The
pact and hard when dry. Roots can fairly penetrate
i, It is poor in organic matter content. The lower
the subsoil is about 15 centimeters thick or the top
lom boundaries are 55 and 70 centimeters from the

gpectively. It is light brown to reddish hrown clay
@ columnar structure. A few sandstone gravels are
d in this layer. A- diffuse boundary separates this
m the underlying horizon.

substratum also consists of two layers. The upper layer
30 centimeters thick or the top and bottom boundaries
and 100 centimeters from the surface, respectively.
wn to reddish brown clay loam to sandy loam with a
tructure. Sandstone gravels and a tew stones are em-
this layer. It ig separated by a clear and smooth
[rom the lower substratum. The lower substratum
0 a depth of 100 to 150 centimeters from the surface.
brown to reddish brown clay loam to sandy loam.
and dark brown weathered sandstone is found in
The soil has a massive structure.

type has good to excessive external drainage. In-
inage is fair. The Bagumbang River and its
drain the southern portion of the area; the Mig-
and Malabog Rivers, the central portmn and the
d Dipa-an creeks, the northern portion,

per cent of the area is cultivated

45

# thick or the top and bottom boundaries are
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CASTILLA SERIES

1e Castilla series were formed through the weather-
josely consolidated volcanic ejecta, agglomerates, and
The soils are friable and crumbly at optimum
¢ontent which make the soils of the series well suited
bvation. With all other factors favorable, Castilla soils
thly adaptable to many kinds of crops both permanent
onal. The series is from 200 to 1,000 feet above sea
e relief ranges from slightly sloping to rolling.
ge iy fair to excessive.
la clay loam (244).—This soil type is found in the
n part of the province from the Zamboanga del Norte-
# Occidental provincial boundary toward the west. It
bout three-fourths of the municipality of Sapang Da-
d about three-fourths of the municipality of Concepcion.
area of 18,543.54 hectares or 9.56 per cent of the total
slal area.

typical profile characteristics of this soil type are ag

Fig. 18. A landscape of Camiguin series in the background. The secries is rolling to !
hilly and mountainous with a few level areas.

Characteristics

Surface soil, clay loam; brown to reddish brown; coarse
granular structure; sticky and plastic when wet, slighty
friable and crumbly at optimum moisture content. Con-
tains fair amount of organic matter. Boundary with
subsoil is wavy and smooth. i

Upper subsoil, clay to clay loam; light brown when dry,
dark brown when wet, with gray and black mottlings;
coarse granular o columnar structure; highly plastic and
sticky when wet, brittle and hard when dry; basalt and
andesite boulders sometimes present. Boundary with
lower subsoil is diffuse and wavy.

Lower subsoil clay; dark brown to reddish brown, with
gray to bluish streaks; blocky to columnar structure;
coneretions present. Boundary with substratum is clear.

Substratum, clay; dark brown to reddish brown; columnar
Atrueture; moderately compact; numerous coneretions.

‘e under sgecond
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hectare; corn production is about 15 to 16 cavans of shelled
corn per hectare.

SOIL SURVEY OF MISAMIS OCCIDENTAL SOILS OF THE UPLANDS

CULIS SERIES

b Soils of this series were derived from sandstone. The
i rolling relief affords good to excessive external drainage. In-
ternal drainage is poor. This series as found in Misamis
_ Occidental is mostly open land or locally known as parang and
. cogon is the predominating vegetation. The Sibugon and
1 Daisog Rivers flow through the area.
p Culis sandy clay loam (672).—This soil type is located along
i the provincial road from the barrio of Mansabay to the barrio
‘ of Panalsalan and sitio Gunaway. It has an area of about
1,550.20 hectares. ’
The surface soil is brownish gray sandy clay loam. It has
i a granular structure, slightly compact but affords fair root
- penetration, and containg a fair amount of organic matter.
: Its depth is about 15 to 25 centimeters and is separated by
a clear and smooth boundary from the subsoil.

The subsoil consists of two layers. The upper subsoil is clay
loam to clay, dark gray, blocky in structure, slightly compact,
with buckshot-like iron concretions. The top and bottom
i boundaries of this layer are 25 and 80 centimeters from the
- surface, respectively. The lower gubsoil is clay, gray to dark
| gray, cloddy in structure, hard, and moderately compact. Its
‘ top and bottom boundaries are 80 and 90 centimeters from
i the surface, respectively. The layer is separated from the
underlying substratum by a clear and wavy boundary.

The substratum is sandy clay, whitish gray, and compact.
Weathered sandstone, water-worn pebbles and sometimes gra-
vels are embedded in this layer.

About 60 per cent of the area is planted to coconut with an
average annual production of 3,800 nuts per hectare. Upland
rice, corn, root crops, and various vegetables are also grown.
The uncultivated areas are covered with cogon while small
trees and bamboos grow along the river and creek banks. This
soil type is seriously eroded and in some places the surface
soil is a scant 8 centimeters in depth. Where coconut trees
stand on such seriously eroded sectiong the tre
and are poor bearers. Cover cropping, :

V1]

Fig. 20. A typical profile of Culis sandy loam. Nofe the
stratified layers of sandstone, Larger pieces of water
worn rocks are embedded in the profile,
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GUIMBALAON SERIES

(Guimbalaon soils were developed through the intense weather-
ing of basaltic and andesitic rocks.

this series are commonly found, and so are ravines and gorges.

The land is generally planted to coconuts although the series
has a wide range of crop adaptability. Patch farming is also
common on the higher slopes. Grass covered slopes are
utilized for pasture,

Guimbalaon clay loam (820) . —This soil type is found fin
the northern part of the province in the town of Calamba and
in the municipal distriect of ILopez-Jaena. Another portion
is found in the central part of the province, east of the town
of Clarin. Its total area is about 25,519.44 hectares or about
13.16 per cent of the total area of the province.

The profile characteristics of this soil type are ag follows:

Depth
(cm.)

0- 30

Characteristics

Surface soil, clay loam; reddish brown; medium granular
structure; slightly sticky when wet, fairly friable when
dry; occasional rock outcrops are present,

Subsoeil, clay; reddish brown; coarse granular structure;
slightly sticky when wet; non-calcareous and free from

! coarse skeletons; permeability is moderate to fast. A
smooth and diffuse boundary separates this layer from
the substratum.

Substratum, eclay Ioam; reddish brown to dark brown;
coarse granular structure; slightly sticky when wet, hard
when dry; non-calcareous. Occasional boulders are em-
bedded in this layer.

The elevation is about 200 to 500 feet above sea level. The
native vegetation consists of secondary forest and wvarious
species of grasses. The lower slopes are planted to coconut
with an annual production of about 4,650 nuts per hectare.
Corn is usually planted between coconut rows. The upper
slopes are cultivated to upland rice and corn. Varioug vege-
tables are also planted on this soil type.

Guimbalaon clay loam, stony phase (278).—The physmal
characterigtics of this soil phase are similar to those of the
preceding soil type except that its surface
spite of the presence of stones aﬁd

30— 50

50-150

The seils are brown to :
reddish brown and are very well drained externally and inter- =
nally. The relief is undulating to rolling. Rock outcrops on

In y

et Lttt o o £ 0 L g

SOILS OF THE UPLANDS

2 A landscape of Guimbalaon series. Corn, upland rice, root crops and coconut
are the crops raised on this series,

e




52 SOIL SURVEY OF MISAMIS OCCIDENTAL

This soil phase is found in the barrios of Bato, Aquino, and
Calaran. It has an area of 539.62 hectares or 0.28 per cent
of the total provincial area. 4

JASAAN SERIES

This soil series is derived from igneous rocks such as basalt
and andesite. The relief ranges from gently sloping to hilly
and mountainous. The elevation reaches to a height of about
3,500 feet above sea level. Drainage is good to excessive.
Stones and boulders are embedded in the soil profile.

Jasaan clay loam (318).-—This soil type is found along both
sides of the road between Ozamis City and the town of Tangub.
It has an area of about 6,387.22 hectares or 3.29 per cent of the
provincial area.

The clay loam surface soil is light brown, columnar in struc-
ture, slightly friable and moderately compact. It contains a
fair amount of organic matter. Roots can easily penetrate this
layer. A few stones and boulders are embedded in the surface
soil. The depth ranges from 30 to 35 centimeters. A clear
and smooth boundary separates the surface soil from the
subsoil. ;

The subsoil consists of two layers. The lower boundary of
the upper subsoil is about 40 centimeters from the surface.
The upper layer consists of light brown to reddish brown clay
with a columnar structure. It is moderately compact but none-
theless affords easy root penetration. The lower subsoil, with
its upper and lower limits of 50 and 60 centimeters from the
surface, respectively, consists of brown to reddish brown clay
loam, of massive structure and is loose and very friable.
Occasional boulders of andesite and basalt are embedded in
thig layer,

The substratum is reddish brown clay loam. Its depth
re caes to about 100 centimeters from the surface. The soil
in this layer is massive in structure, loose and very friable.
A few gravels and stones are found in this horizon.

The native vegetation consists of secondary forest and cogon
which are found in the upper section and steeper slopes. The
lower sections as well as the gentler slopes are planted mamly
te coconut with an annual productmn from 3,650 8,750 n
per hectare. The other cr

f 24, Nipa palms growing on hydrosel. Nipa leaves are made into thatching
material for native homes
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56 SOIL SURVEY OF MISAMIS OCCIDENTAL

ning prevents poor production,” refers to proper land-use and
soil management in any farm. Proper land-use is the utiliza-
tion of the land according to its capabilities, to wit: (1)
cropland, both for clean culture and permanent crops; (2)
pastureland, either on a permanent or on a rotation basis;
and, (3) forest or woodland. Soil management refers pri-
marily to applied soil conservation practices, namely, (1) crop
rotation wherein legumes are rotated with rice, corn, sugar
cane, and other: seasonal crops; (2) correct application ot
fertilizers, agricultural lime, or other soil amendments as deter-
mined through soil analysis; (3) proper tillage by the use of
improved agricultural implements; and, (4) control of excess
water by either mechanical and/or vegetative means to mini-
mize surface runoff. e

In the determination of land capability, the basic factors to
consider are: (1) climate prevailing in the area; (2) suscep-

tibility of the soil to erosion considering the physical charac-

terigtics of the soil: (3) the relief of the land; (4) the inherent
fertility of the soil based on its organic matter content, nutrient

level, chemical reaction; and, (5) presence or absence of
. obstructions to tillage in the form of outerops, stones and

gravels, and/or hardpans. .
The economy of Misamis Occidental is entirely dependent

on its agriculture. A large portion of its tillable land is &
planted to coconut, the leading money earning crop of the "j
farmerg in the province. A few patches of level areas in the =
uplands as well as in the lowlands are utilized for the culture
of rice, corn, and root crops which comprise the staple food i
of the people. A crude system of tillage is still employed by
the farmers. The use of fertilizers as well as soil amendments

is limited to farms whose owners can afford to buy them.

Owing to the limited area for cultivation, rice and corn are pri-
mary import grains of the province, which means that Misamis -
Oceidental is still far from being self-sufficient in these staple

crops.

The soils of the province are divided into three broad groups,
to wit: (1) soils of the uplands with an aggregate area of
125,536.73 hectares or 64.73 per cent; (2) soils of the lowlands :

with a total area of 12,342.77 hectares or 6.36 per cen
(3) miscellaneous land fypes with 55,866.08 hectares

r gais " X -
(G L %
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inily accessible forest areas. The thick forest on this
wintain range is rapidly diminishing because, in most cases,
iicessioners do not practice selective cutting of the timber.
1| efforts to protect the trees should be directed to curb the
anton destruction of the forest resources of the province.
Lugged over areas still contain stands of trees which in a
years, if they are protected from the Fkaingineros may
in be ready for cutting. Instead of kaingin clearings,
tive cutting and reforestation should be observed for forest
1l soil conservation alike.
In the wake of loggers lkaingineros cut the trees Ieft over by
e Togeing operators. This practice has been going on for
liite a number of years and as a result shifting cultivation has
'l vast tracts of treeless areas which are then vulnerable to
gion, Soil losses are tremendous and combined with the
briodic burning of grassy areas, large tracts of land in the
irovince are now submarginal. The higher slopes in the
Hiunicipality of Clarin and Kulambutan are examples of areas
opleted of their vegetation and soil cover. Some portions of
Ihe moderately undulating sections and top ridges are still
ler cultivation whereby soil losses continue and in a few
gars such areas may no longer sustain normal plant growth.

At is necessary and advantageous that these areas be retired
m cultivation, Instead, such areas ghould be reforested.
this way erosion will be checked and at the same time
ler can be conserved and floods minimized.

I'he lower slopes of the uplands are covered with coconut
hal vary greatly in production as conditioned by the elevation
lhe land and the inherent fertility of the soil. The steeper
peg are very susceptible to erosion and they are often bare
vegetation. Covering these areas with close growing legu-
us crops will check excessive runoff. Ipil-ipil should be
led for soil and water conservation.
owing across slopes is a conservation measure that should
dopted by all farmers in the uplands. This is an effective
to control surface runoff because the furrows will serve
arriers or receptacles for water which otherwise flows
hi down the slopes and washing with it precious top soil.
h a8 poasuble areas devoid of vegetation should be
- 'chﬂ-a calopogonium, amrosema. a d/or
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program. Periodic soil analysis is equally important in order ‘.
that the fertility of the soil is maintained by application of

fertilizers and soil amendments when ecalled for.

Some areas of the province are water-logged, a condition
Drainage

canals should be constructed on these places so that the excess
On the
other hand, places near rivers and creeks can be irrigated
Small pumps can be economically in-

most detrimental to rice during maturity stage,
water can be drained from the rice paddies at will.

by constructing dams.
stalled for irrigation in wvarious places.

Soils of Mabini, Baliangao, and Pulupandan series are prin-

cipally devoted to coconut. However, some portions of the

first two soil series mentioned are planted to lowland rice

which is rainfed. Fertilization will improve crop yields: and
the areas under coconut should be planted with cover crops
as well in order to minimize erosion and to conserve water
as much as possible.

PRODUCTIVITY RATINGS VOF THE SOILS OF MISAMIS
OCCIDENTAL

The productivity of a soil is its capability to produce a

specified crop or sequence of crops under a specified system

of management. In this 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 with-
out the use of fertilizer or soil amendments. Yield predictions
are arrived at in two principal ways; namely, (1) through
judgments based upon evidence afforded by actual yield data
from sample areas of the soil mapping units, and (2) through
judgments based on comparisons of the characterlstlcs of soils
and basic knowledge of plant requirements,

Table 4 indicates the productivity ratings of the soils of

Misamis Occidental 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 reliability may only be
considered fair. - The soil productivity rating or ingiex for
a given crop is expressed in terms of a standard index of
100, 15 a productivity rating of 75 for a certain crop means
that a soil is about three-fourths as productive ;

natmnal standard or in terms of producti

TEXTURAL CLASSES OF THE SOILS

WAnLn 4—Productivity ratings of the soils of Misamis Oceidental.

Crop productivity index for!

Sugar
cane
100= 80
piculs /ha.

Rice Corn
upland | 109=17
100= 20 ¢qp, /hig,
cav./ha.

1 R
Coconut, 1ce
1u0= 8750 lowland

10U= 60
nauts/ha, i

Soil type

Quingua silt loam
San Manuel sandy loam__
Hantog clay
Kabacan clay loam _._..____
Mabini sandy elay loam____
Baliangao clay loam
Adtuyon clay
Adtuyon loam ___
Jasaan clay loam.____
Adtuyon clay loam ______
CGuimbalaon elay loam
Castilla elay loam
Guimbalaon clay loam, stony
DHERe; S e LS A e Sl
Camiguin clay loam
Pulupandan sandy loam_.._
Culis sandy clay loam______ &
[BQEEN Hardtafons s SR Er i AR S

Alndexes give the approximate averase production of each crop in per cent as the
ard of reference, The standard represents the approximate yield obtained without
use of fertilizer or scil amendments on the extensive and better soil types of the
glong of the Philippines in which the crop is 'most widely grown.

* TEXTURAL CLASSES OF THE SOILS OF MISAMIS
' OCCIDENTAL

FIELD DETERMINATION OF SOIL TEXTURAL CLASS

T'he determination of the soil textural class iz made in the
ield mainly by feeling the soil with the fingers. While this
uires skill and experience, accuracy can be had if the field
ist frequently checks his fileld textural classification
nst laboratory results.

creunder are definitions and designation of the basic soil
ral classes in terms of field determination.

~—3and is loose and single-grained. The individual
4 can readily be seen or felt. "Squeezed in the hand when
individual particles will fall apart when the pressure is
sed. Squeezed when moist, the particles will form a cast
*Wil! crumble when touched.

iy loam.~—Sandy loam containg much sand with enough
ﬁ.nd cla,y to make it somewhat coherent 'I‘he individual




_between the fingers, it will not “ribbon” but will give a broken |
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LAND CAPABILITY CLASSIFICATION AND
CONSERVATION GUIDE

Loam.—Loam consists of relatively even mixture of different
grades of sand, silt, and eclay. It is mellow with a some-
what gritty feel, yet fairly smooth and  slightly plastic.’
Squeezed when dry, the soil particles will form a cast that
will ‘bear careful handling while the cast formed by squeezing
the moist soil can be handled quite freely without breaking.
- Silt loam. ]
grades of sand and only a small amount of clay, over half of
the particies being of the soil separates called “silt”. When
dry it may appear cloddy but the lumps can be readily broken, ]
and when pulverized it feels soft and floury. When wet the
soil readily runs together and puddles. Either dry or moist, . th as gravels, pebbles, and cobbles are considered coarse
the soil particles will form into a cast which can be freely | leton. Clags names such as sand, silt, silt loam, clay loam,

handled without breaking. When moistened and squeezed sandy loam, etc. are determined by the proportionate
; nt of the different separates present in the soil. A soil

th an analysis of 30 per cent or more of clay fraction is
iidered a clay soil. Lately, however, this percentage was
fnged to 40, thus all soils containing 40 per cent or more of
By are clasgified ag clay soils.

8 ulicky and plastic when wet, hard or brittle when dry, but
unlly when analyzed their clay contents are low. Under
Sie circumstances, the field classification are maintained
topt when their clay contents are so low that their final |
tlural classifications are those established by the laboratory. A
1 he soil separates are sand, silt, and clay. Sand includes i
cles from 2.0 to 0.05 millimeter in diameter; silt from

b to 0.002 millimeter; and clay, particles smaller than 0.002

Ilimeter in diameter.! Particles larger than 2.0 millimeters

appearance. _

Clay loam.—Clay loam is a fine-textured soil which usually
breaks into clods or lumps that are hard when dry. When
the moist soil is pinched between the thumb and fingers, it .
will form a thin ‘“‘ribbon” which breaks readily, barely sus-
taining its own weight. The moist soil is plastic and can be
formed into a cast that will bear much handling. When
kneaded in the hand it does not crumble readily but tends to
form into a heavy compact mass. 1

Clay—Clay is a fine-textured soil that usually forms very
hard Iump or clods when dry, and is quite plastic and usually ,‘
sticky when wet. When the moist soil is pinched between
the thumb and fingers, it will form into a long, flexible “rib-
bon”. Some fine clays very high in colloids are friable and
tack plasticity under all conditions of moisture, 1

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

LAND CAPABILITY CLASSIFICATION AND
CONSERVATION GUIDE FOR THE SOILS
OF MISAMIS OCCIDENTAL

nd capability classificaion is a scheme of grouping soil
ss together for their proper utilization. Utilization, from
tandpoint of agricultural as well as economic capabilities,
m any of or a combination of four general purposes,
iely: (1) cropland, (2) pasture land, (3) forest land, and
] land for wildlife or recreation, For cropping purposes the
i or set of crops are usually specified and the corresponding
sary soil management practices together with the support-
0il conservation measures are given,
@ three major factors to consider in land capability
gation are (1) the soil type, (2) the slope of the land,
) the degree of erosion. In the consideration of a
#oil type, its physical and chemical properties, both of
congist of inherent and acquired characteristics, are fully
abed in the field and in the laboratory. Land capability
re .l.’ult'ther subd1v1ded into subclalses by takmg into

MECHANICAL ANALYSIS

Accuracy in the determination of textural classes of soils
delineated during the soil survey is attained through  mech-
anical analysis. Generally, field classifications coincide with
the results of the mechanical analysis. However, t‘.hare a@;ﬁ,
instances when field classification and laboratoxy fication
vary. Some soils exhibit. c]ayey T}
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problems on soils are (@) erosion and runoff, (b) wetness
and drainage, and (¢) root zone and tillage limitations, such
as shallowness, stoniness, droughtiness and salinity. The
subclasses are indicated by “e” for erosion and runoff; 5

w’”’ for wetness and dramage and by “s” for root zone
and tillage limitations,

The different land capability classes are as follows:

= M Steep, very severely to excessively eroded or shallow
for cultivation. Suited to pasture or forest with
careful management,

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

. 4 X Level land, wet most of the time, cannot be economically
- ' Class A—Very good land; can be cultivated safely; requirves L drained. Suited for farm ponds or for recreation.
only simple but good management practices. " Y —Very hilly, mountainous, barren and rugged. Should
1 Class B—Good land; can be cultivated safely; requires easily be reserved for recreation and wildlife.

applied conservation practxces 5
Class C—Moderately good land; must be cultivated with caution;
requires careful management and intensive conserva-
tion practices. T
Class D—TFairly good land; must be cultivated with extra cau-
tion; requires careful management and complex
¢ conservation practices, Best suited to pasture oz
forest, |
Class L—Level to nearly level land; too stony or very wet for
cultivation. Suited to pasture or forest with good
soil management, ]

£

LAND CaAPABILITY CLASS A

il land. Can be cultivated safely. Requires only simple but
ngement practices.

‘B@ua silt loam San Manuel sandy loam

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

i not much of a problem. The land is rarely flooded.
e 18 suited for intensive cultivation and all crops com-
{he area can be grown. Since soils under this class
i permeability, if lowland rice is to be grown, pud-

TapLe b.—Land capability classification of the d@ﬂ”efrent soil types in
Misamis Occidental.

:
E

Possible Ve s SebI
Sl Tye Soil Type sog(i’?igi_fl ot b §0il is usually necessary to minimize seepage.
Erosion glask farm management practices are required specially the
iy application of agricultural lime and fertilizers and the
o gﬂ"ﬂ‘fnﬂfgﬁﬁai{ﬁ} . i ance of crop rotation which should include a legume
228 | Bantog clay. . -.--—-- proving crop in the sequence for sustained production.
453 ot 1 S o . eae o e
gig gﬁl’%?ﬁ?';ai%ﬁlﬁ?loam} _____________________________ S0 Bw wmnee with lime and fertilizer application, greater be-
14 3 Al — - - . - . .
e e S G TR B o o ild be derived thereof if green manuring or the plowing
Sh e o) kb De young green plants, preferably leguminous crops, and
astilla clay [0am o oo cn 4 m oo e e Lol =] i
528 | Adyuyon loam _______ f ation of farm manure or compost are observed regu-
318 | Jasaan clay loam____°_
ulis san y clrylogm=— i anarene wnaE Stz il e R T et
118 | Beachsand ... ____ f ______________________________ i D LAND CAPABILITY CLASS B, SUBCLASS Bw
Tl macne e o, dlony "hm”} """""""""" Slnide M lovol, ocours in depressions. Occasional overflow is the problem.
280 | GuimpbalaontelayioamZe 00 Rt Sl O I I e d-2 M rotection from overflow. Observe easily applied conservation
579 | Carniguinelay loam . coor eiobbo il st ik e =2 M
45 | Mountain soils, undlﬁerent;atad .................... E N
Hydrosoliiz duie il Ll oSl i X Handy clay loam
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LAND CAPABILITY CLASSIFICATION AND 65
CONSERVATION GUIDE

with a high water table. The soil is deep; the subsoil is heavy.

Poor external and internal drainage require some means to
drain the excess water. Furthermore the area is subjected to
occasional overflow. '

Lowland rice is especially suited to this land. When pro=
perly drained, corn, sugar cane, legumes, and other row crops
common in the area may be grown. i

Protection from occasional overflow of nearby streams maybe
needed. Diversion ditches should be constructed for runoff com=
ing from adjoining uplands. When drained and cultivated;
lime and the right kind and quantity of fertilizer should be
applied. The planting of soil-improving crops and the use of
farm manure and compost must be observed, ]

Mabini sandy clay loam Castilla clay loam
Adtuyon clay Culis sandy clay loam
Adtuyon loam Jasaan clay Ioam

-t_flass De is strongly sloping and is severely to very severe-
gded land. The topsoil is generally thin; the subsoil is
Ly heavy and slowly permeable.

0 slope, .which ranges from 15 to 25 per cent, and the
”;== and slowly permeable subsoil induce moderate to ex-
runoff. Consequently, the danger of soil erosion i
) sgd. The topsoil being thin, accelerated erosion on this
‘Will be very ecritical both on the standpoint of effective
flepth and  fertility. The lack of soil depths for good
Denetration and water intake and storage are édded prob-
10 cope with.

b [arm this land sately very careful and good soil manage-
’ ac.tices should be observed. Subclass De land has defi
trictions and the choice of use is reduced. Planting
Crops is not advisable, When close Zrowing crops are
dl & well planned rotation should be followed, 'planting
‘ be along the contour, and before full growth is attained
I8 plants mulching is necessary. On the higher sIopeS a
il 0f properly laid out terraces should he constructed with
outlets installed in the absence of natural outlets. Ter-
ets must have vegetative cover, preferably g'rass, at all
If prass is not well established, reseeding and fertil-
#hould be done. All hazards induced by tillage and run-
(i ld. be properly appraised and supporting congervation
B8 instituted accordingly. '

i used for orchards contour planting should be observed
_od stand of leguminous cover crop should be main-
Deep-rooted legumes improve subsoil structure. They

| ‘subsoil porous for water, roots, and air to get through

LanDp CAPABILITY CLAss C, SuBcLAss Cs

Moderately sloping, slightly eroded. TLow fertility, rapid permeability,
and/or moderate salt content is/are the problem/s. Adopt special soil’
management practices and, observe intensive conservation practices.

Pulupandan sandy loam 1

Subclass Cs land is moderately sloping and slightly eroded.
The surface soil is deep; the subsoil is highly permeable. The
soil is sandy and droughty. :

The retention of moisture in the soil on these well draine
sloping land, the improvement and subsequent maintenance of
its fertility, and/or keeping the salt content of the soil at the
desirable level are the main problems. i

Truck crops, orchard, and some root crops are suitable fo y
this land. Clean culture crops may also be planted provided
the proper conservation measures are observed. i

Green manuring and the incorporation of animal manure
and compost into the soil are essential to improve its fertility
and increase its water-holding capacity. Contour cultivation)
strip cropping, and crop rotation are the minimum required
soil conservation measures. Lime, if required, the proper kind
and amount of fertilizer should be applied to maintain or

- improve fertility., |

oslon on a moderately deep soil is not severe, gul-

tld e f"ﬂmg‘:‘t}]‘?md and then seeded to grass or legumes,

LAND CAPABILITY D, SUBCLASS De o J med alfmie:tngq 0 glxe, the grass o
e Beeds

Strongly sloping, severely to very severely eroded. E

tility ave the main problems and the number of yean

limited. Observe érosion control measures; very caveful

1K%3 5} o P
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blem/s. Adopt’
high salt content. formation of dumes is/are the prol
:;ema% soil management practices and observe complex conservation prac.

tices if land is to be cultivated.

dland under this capability class is best suited to pasture
tforest. When devoted to pasture careful management should
8 observed. To grow legumes or grass for grazing the soil
10uld be well prepared. Lime and fertilizers, as needed, should
applied to give the young legumes or grass a good. start.
ly developed pastures should not be grazed heavily; the use
B those already established should be controlled and rotated.
ek ponds should be constructed wherever possible.. Diver-
in terraces around the heads of active gullies should be ins-
flled. Gullies that are about to develop should be smoothened
il sodded.

r forest purposes, trees should be protected from fires
Wgin cultivation must be prevented; bare spaces should be
1 ted to trees like ipil-ipil.

Beach sand

Subeclasy Ds is nearly level to gently sloping land and isi;
slightly eroded. The surface soil is shallow with sandy tol
j loamy texture; the subsoil is highly permeable.
9 Relatively, subclass Ds land may be less sloping' than suba-
K class Cs land, but for root zone and tillage limitations, the‘
former has more acute problems than the latter. Thus, Ds3
; Jand is comparatively of lower fertility, or has a more rapld
permeability and lower moisture holding capacity, or has a
higher salt content than Cs land. Moreover, the formation of |
dunes through wind action is more likely to happen on land’
under subelass Ds. i
If planted to clean culture crops soils und.er thig subclass re
quire intensive conservation measures. This s_ubclass may bej
devoted to vegetables or to truck farming and to root crops:
provided water supply is adequate and additional mewsure&
are taken to increase the water holding capacity of the soil.
Increasing the organic matter content of the soil by the
application of compost and farm manure and the observance of
. sreen manuring are necessary. Other vegetative soil conserva~
. tion measures to be instituted in conjunction with clean cultur -4
; cultivation are contour and buffer strip cropping, cover cropplp
and mulching. Where sand dunes are likely to form vegetative
and mechanical means to stabilize the shifting sand must b

adopted.
” ! LAND CAPABILITY CLASS M _
Steep, very severely to excessiveiy eroded, or shallew for cultivationd
Suited to pasture or forest with careful management. :
Adtuyon clay loam Guimbalaon clay loam, ston

‘Camiguin clay loam phase
. Guimbalaon clay loam

Class M is steep and is very severely fo excessively erode

or shallow land. Stones or gravels may be present.
The slope, which ranges from 25 to 4_0 per cent, and
generally shallow soil make this land unfit for seasonal\_
vatlon Where climate cond1t1ons é.re favnrable ore
b G0 ; ee, etc.. may

LAND CAPABILITY CLASS N

% Bty steep, excessively eroded, shallow, roush or dry for cultivation.
ilad to pasture with very careful management and definite restrictions.
ol fuited to forest with very careful management and restrictions.

Mountain soils, undifferentiated

ass N is very gteep and is excessively eroded land. The
-1&! very shallow and dry; the land is 1ugged and broken
many large gullies.

slope, which is 40 per cent or over, and excessive erosion
thig land not suitable for cultivation.

d under this capability class could be utilized for pasgture
pided very careful management is observed and definite res-
ns imposed. Where grasses grow, grazing must be
lled or restricted to a few heads of animals per hectare
azing areas rotated regularly. The pasture will need
application of fertilizers and lime; reseeding is meces-

land is best suited to forest. However, very careful
ment and restrictions must be observed. The establish-
f permanent vegetation, like ipil-ipil, is recommended
y gullied places Kaingin farming must be stopped
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Hydrosol

Class X is level or slightly depressed land and because of ‘
its location and elevation sea water or fresh water finds passage
In some places the water may flow or drain @

into the area.
back to its source with the receding tide while in others the

water stagnates. Land along the shore or very near the sea

and at the mouths of rivers and creeks which are accessible to
sea water are usually covered by mangrove or nipa palms. In-

land areas occupied by fresh water, on the other hand, are cov-
‘ered by grasses.
part or most of the time is known as a hydrosol area.

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

In the construction of fish ponds or salt beds the trees and. '

palms are cut except a strip along the shore line wide enough

to protect the site from the scouring action of waves. For .‘

"fish ponds the site should be dug no less than a meter deep.

Afterwards, the water should be fertilized to produce a good

growth of algae, the food for most figh.

11 S_OIL EROSION SURVEY
SOIL EROSION DEFINED

Soil erosion is defined as the process of soil detachment and
There are two kinds
of erosiony; namely, normal or geologic and accelerated erosion.

Normal or geologic erosion.—Normal or geologic erosion takes
place in a natural or undisturbed condition under the canopy
of forest, grasses, ground litter, and in underground network

transportation by either wind or water.

of binding roots. Geologic erosion is a slow process; the re

moval of the soil by either water or wind is balanced by the
formation of soil from the parent material underneath. This
kind of erosion is beneficial in the senge that there is a congtant 4

renewal of the fertility of the soil.

Accelerated erosion.—Accelerated erosion is the process
brought about by man’s activities on the land, thereby disturb-
mg the equ1hbr1um between soﬂ bu1ld1ng and soil remova]- i

In general, land covered by sea or fresh water °

FACTORS AFFECTING SOIL EROSION

lilferent kinds of accelerated soil erosion are: sheet, rill, guI]y,
iid stream bank erosion.

Sheet erosion.—This is the washing away in a more or less
Hniform depth, of the upper part of the soil in the croplands.
It occurs when farmers cultivate their sloping lands without
dfiploying any means of controlling the flow of the surface
vater or runoff, At the beginning, this kind of erosion is slow
Wi is not noticeable, but it is treacherously destructive.
Rl erosion.—This kind of erosion ig the washing off of the
Wil by the formation of tiny incisions of a few inches depth
ind width which run down the slope of an unprotected culti-
vited land. This is attributed to the method of planning and
tranging the furrows along the slope of the land. Such
l]s may be erased by ordinary plowing. This type of ero-
lon marks the beginning of the formation of more serious
iinds of erosion.

il flow down a slope and is the cutting of deep narrow strips
Or gullies on the face thereof. QGullies occur both on alluvial
plilins as well as on uplands. On a plain where drainage
Utlets are not protected, the edges of the plain are gradually
ed which consequently form into deep vertical cuts. These
les if not checked, gradually destroy the plain. On uplands,
lymg occurs mostly on slopes where runoff continually drain.
1 happens when farmers plow their fields up and down
'i slopes. Some gullies are small, but others are so big that
i animals cannot eross. Gullies grow bigger each year.

ibream bank erosion—This kind occurs along the banks
#freams and rivers. It is very destructive particularly on
Bh lands where the substrata are of coarse or medium-
I red soils. The flowing water undermines the lower part

- causing the upper part to fall by its own weight.

FACTORS AFFECTING SOIL EROSION

erosion occurs when water runs over the surface of
¢ land. This water running over the surface is called
The rate of sml erogion W]ll depend upon. the speed

Gully erosion.—This erosion occurs on paths of concentra-

Na river or stream bank particularly along its outer curve
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SOIL

uil possesses certain physical characteristics which m-
0o its erodibility. Under similar conditions of climate,
ef and vegetative cover, there are marked differences }n the & ;
erodibility of different soils. In some cases sangly loam soils are.
more susceptible to erosion than clay loam soils.

Porosity and permeability are important factors in the forma- @
tion of runoff. The higher the absorbing quality of the soﬂ
or infiltration of water into the soil the less runoff will be formed. | 5
Different goil types differ in porosity and permeability. Also
soils rich in organic matter are porous and will absorb more |
water readily than those poor in it. ;_

SLOPE

Slope has a great influence on erosion. Runoff flox'ws fagter
on a steeper slope than on one with lesser grade. Taking other 1
erosion factors equal, soil loss is greatest where runoff is fastest. 1
Furthermore, on farm lands with the same grades of slopes, 4
one with a longer slope will erode more than one with a shorter

slope. Thig is so because as runoff acquires momentum its

cutting power as well as its soil carrying capacity is increased
considerably. A slope unprotected by vegetation or some mech-
anical devices to decrease the velocity of runoff suffers heavﬂw

during a heavy rainfall.
VEGETATION : ‘

The density of the vegetative cojrer of an area contributes_:;
a great deal to its resistance to erosion. In ‘ghe heavily W\OOdedi
portions of our forests the rate of soil loss is balanced by theu;
formation of soil underneath. On cultivated farms the crops
offer very little protection for the soil. Crops that can cover
the ground well will give some protection for the soil but

clean tilled row crops are conducive to erosion. Land on slopes 3

exposed or bare of vegetative cover suffers heavy soil losses.

In the open areas where cogon predominates very little ero- ',‘
sion takes place. The thick growth of cogon is quite ade-

quate protection for the land. ' Even on steep slopes the grass

cover if preserved and improved will give good protection, 8

INTENSITY OF RAINFALL

SOIL EROSION SURVEY METHODS

B ’f 5
ion than another area where the same amount of rain oceurs

y within a period of six months. In the latter area the

ity of rainfall is much bigger and hence the amount of

is correspondingly greater. In the former case, the
v of rainfall is less giving more time for the water to
ite into the soil, hence, less runoff.

W much of the rain that falls run off the surface is shown -
investigations conducted by the United States Department -
Apriculture. At the Yazoo River Watershed, 27 inches of
I caused a disastrous flood, where 62 per cent of the rain
l0r immediately ran off cultivated fields and carried soil at

Pate of 34 tons per acre. Rumoff from plots on barren .

fidoned fields was 54 per cent of the total rainfall. Surface
Ol during the most intense rains increased from 75 .to 95

cent of the total precipitation. On undisturbed oak forest
0 o per cent of the 27 inches of rain ran off the experiment-

ots while soil removed was only 75 pounds per acre.

FACTORS PROMOTING SOIL EROSION

Wstom of farming lands.—In the brovince, most of the farm
il are rolling and hilly as coastal plains are few and Narrow.

%6 are planted mostly to upland rice, corn, and cassava which
Brosion promoting crops. No means of protection is em-
in farming these sloping lands. Erosion is aggravated
common farm practice of plowing up and down the hill

luying the furrows along the slopes.

aa rotation in the province is seldom practlced Riece and
L iire planted from year to year. Sometimes the field is
éd after the rice crop. A good rotation of crops which
08 a soil building legume helps conserve the soil.
pasture lands are over grazed. As a result, hillsides
ory seant grass and erosion is very much evident.
gin.—This is another factor contributing to the destruc-
#oil and forest. Very often kaingin clearings are made
lbep slopes. The trees and other vegetation are burned,
the area entirely bare. When it rains runoff rushes
Il and generates quite a tremendous cutting power that
1 d earries a great deal of surface soil. Rills and
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e can still be improved but other may have to be restricted
cultivation altogether.

I'he erosion map of Misamis Occidental accompanying this
jort indicates the distribution of the different classes of ero-
il in the province. Table 6 shows the extent of the various
hes of erosion. ‘

that is, the extent to which removal of the surface or subsoil
has progressed as well as the amount of gullying with special
[ reference to its effect on the cultivation of the land. ]
| The present depths of the different soil types under cultiv

tion in the province were compared to the depths of the virgin!
l soils or soils with normal profiles. The depths of different
;; soils under normal profiles were established after various deter-
|

‘minations over a wide area by boring with the soil auger,;,
studying road cuts, pits, open wells, and stream banks. ¥

Variations in the depth of SO]I as caused by- E’I'OSIOH together Description . ‘ Area (Ha.) Per cent
with the presence of gulliés are considered in mapping the - :
f fenosions oo lydnga Ca oSSl TSR 84,154.61 43,39
different erosion classes. The depth'and frequency of occur- B | omman et R e 5 e
rence of gullies are noted as these affect the cultivation of the B | e Tl
£ T et i S SRR U AR i R 56,259.67 29.01
- lam(ii Til}i]i‘ classification of the different degrees of goil emswn , q;,&;gdgd;;{;;mﬁm 7507 of A Taver to25% of B Iayer ) ]s;g 3 e
b used in this survey are as follows: ' el
B OTAT e el B, S e S B e bl SO 193,982.00 | 100.00

Erosion Degree of erosion c Deseription
class ;

0 No apparent erosion; No apparent erosion; no gullies. / .
Il we consider the fact that one plow depth or 17 centimeters

b no gullies .
£ 1 Slight erosion Less than %4 of orviginal surface soil Bighs approximately 2,000 tons per hectare, and if 63,644
e ,eI'Odedi oceasional crossable gullie plares of land in the province is undelr moderate to serious
e Frﬁssiz $h i i e soﬂ bitlon, then about 127,288,000 tons of soils has already been
g | eroded. fhed to the rivers and sea from the time cultivation of land
" 3 Severe erosion From % of orlglna] surface soil to 1/ the prOVinCE‘,‘ started. It W&S nOtEd tha.t j.n Misamis OCCi-
o of subsoil eroded. | the sloping and rolling areas with slopes of 4 per cent or,
4  Very severe evosion  All of the surface soil to % of Subsm & have been affected by erosion. Erosion is most excessive
| [ eroded, A ; SR e
| : 1 . Wi e
E 5 T s ATl S Suntace soil Bt fren b 00 e?’) slopes, strongly rolling areas, and hillsides with spars
(i & : subsoil eroded. HOE
‘ Normal erosion Balance between soil erosion and soil different degrees of erosion are conditioned by the topo-
: formation is maintained. 1 ¥ of the land, soil texture, and soil management practices.
=) Erosion, undiffer- FErosion conditions change ag often as type may fall under two or more erosion groups. The
entiated floods oceur. ;

of each group is taken into consideration in the assess-

The extent as well as the degree of soil erosion will increasl of the value of the land,

each year unless control measures are instituted and practiced. ¥ L (pparent erosion—Soils under this erosion group are
] £ 10 nearly level: The soil types of the province under this

i group are Quingua silt loam, San Manuel sandy loam,
clay, Mabini sandy clay loam, Kabacan clay loam, Ba-
() c,lsuy loam, Pulupandan sandy loam. Normal or geologic
in the heav:ly forested and inaccessible areas

i _.alaaaiﬁed as mounta.m

SOIL EROSION IN THE DIFFERENT AREAS |

Accelerated erosion depletes the inherent fer'tlllty of th.
goils., In some places of Misamis Oemderﬂi I
aubmargmal because of goil ero d
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I erosion.—Soil types under this erosion group have 25
nt of their surface soils eroded. The relief of these
pes ranges from mnearly level to moderately sloping.
level uplands which are cultivated to row crops or
to coconut fall under this group.

8 less steep areas of Adtuyon clay, Adtuyon loam, Jasaan
am, Camiguin clay loam, Guimbalaon clay loam, Guim-
clay loam (stony phase), Adtuyon clay loam, Culis
clay loam, and part of Mabini sandy clay loam are
ed under this erosion group.

166 most of these soil types are planted to coconut and other
alent erops, proper conservation measures should be ad-
L Lo prevent the further loss of top soil. Cover cropping,
| manuring, and other soil conservation practices should
Werved immediately.

erate erosion.—About 25 to 75 per cent of the original
soil is eroded under this erosion group. Land with

ent crops fall under this group.

Fig, 26 Baniog clay with no apparent s0il erosion.

clay loam, Guimbalaon clay loam, and Castilla loam
ndergone this degree of erosion. All of these soil types
Inoderately sloping to rolling relief.

rate degree of erosion i3 mainly brought about by im-
¥ land use and poor soil management. While ithe crops
108tly permanent, no steps have been instituted to brevent
fiimize soil erosion.

s .erosion.—The soil types under this erosion group
4t at least 76 per cent of their original surface soils to
2b per cent of their subsoils or B horizons. The area
 foot of Malindang Range falls under this group. The
| have gradients exceeding 65 per cent Furthermore,
pes have very sparse vegetative cover, thus during
ing surface runoff usually wash down soil materials.

ilely sloping to rolling relief cultivated to seasonal or

of Adtuyon clay, Adtuyon loam, Adtuyon clay loam,

il
il

#l




SOIL, SURVEY OF MISAMIS OCCIDENTAL

Fig. 28.

Jasaan clay lvam with moderate erosion.

EFFECTS OF SOIL EROSION

EFFECTS OF SOIL EROSION

Hoil erosion has an exhausting influence on agriculture.
iously, most of us have had so litlte concern about its
Werse effects; it was only recently that we become aware
f the fact that erosion if left uncontrolled will eventually
lote our agricultural lands of their productivity thereby
ting the mation’s economic stability and prosperity.

PHYSICAL EFFECTS

Where erosion exists, the first to suffer is the land which
adually robbed of its surface soil or furrow slice. This
8 that not only the inherent fertility of the soil is
but costly commercial fertilizers added are wasted as

ll. Much more, if the furrow slice shall be comprised less

¢ surface soil and more of the subsoil which .is usually
| fertile, there will be greater difficulty in maintaining a

,_factory physical condition of the soil. Moreover, eroded

materialg, such as sand and gravel, have at times co-
( entire fields of newly cultivated crops causing so much
in sceding and interference in subsequent cultivation.
B objectives of any scheme of soil management, however
itl, is therefore seriously interfered with. One appreci-
effect of soil erosion is the silting up of reservoirs
reduces their storage capacity and adding greatly to the
e of their upkeep. Gullying and stream bank cutting
icultural lands seriously impair the productive capacity
@ farm and the farmer’s income suffers an appreciable
" Likewise, highways near or parallel to streams or river
guffer from stream bank cutting and those along the
d mountaing guffer from landslides thereby the means
Bnaportation is seriously impeded.

EOONOMIC AND CULTURAL EFFECTS
illverse effects of accelerated or man-made soil erogion
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loi] conditions have much to do to shape the pattern of a
lon’s existence. While we begin by trying to analyze their
from an agricultural point of view, we ultimately arrive
ir economic and social effects as well. This is so because ;
ultural, economie, and social conditions are closely inter-
lited so much so that it is quite difficult to separate them
| sharply. Erodibility being one of many soil conditions,
Wild ever be borne in mind as much as fertility.

We know that food, shelter, and clothing, man’s basic needs,
Bmanate from the soil. Soil lost to us if taken in terms of
gconomic value of production of these bagic needs would
vy amount to enormous figures. The high cost of living
then be partially understood. g
¢ know that while soil loss mounts, there is no sign that :
Wilation also declines. The tendency is when population
Seases, people tend to overwork the soil. Overworking the
| inevitably results in the decline of productivity. Soil ero-
i then commences and if unchecked, the people simply aban-
Bl the affected area and move to other places. This may
Bppen once or more than once within a generation. What
i gtarted as an agricultural problem also becomes an econo-
@ and social problem.

Ne know that industry, especially the manufacture of con-
or goods, is dependent on the supply of various raw mate-
4. By and large, these raw materials are produced from
oil. Industry, therefore, directly and indirectly, is affected
Hoil erosion. In turn when factories shut down or curtail
ions, men lose their jobs and another social problem is

= Jics Middas

Fig. 30, A severely crode_d land. Note the rills formed by rumoff, Three-fourths :
the original surface soil to one-fourth of the subsoil (have been washed away.

0 l erosion, therefore, is not the individual farmer’s problem

While it affects his capacity to provide for his family’s
and meet his social obligations, erosion eventually be-
84 4 community’s, a province’s, and finally a nation’s agri-
pal, economic, and social concern.

METHODS OF EROSION CONTROL
anaral ways of erosion control in croplands;
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nearly level to gently rolling, while the latter is adapted Ep
rolling and undulating land. Sometimes both means are em
ployed simultaneously, or one in support of the other depending

upon attendant circumstances. 4

The establishment of a dense vegetative cover over
ys is imperative. Grasses readily adaptable to the
be used, but whenever practical those species which
ge turf are preferable. Inasmuch as waterways are
1 to carry heavy flows during certain periods they ghould
ad to handle maximum runoff from the heaviest rain-
irring in the locality once in about eight to ten years.
waterways are essential wherever excess runoff ac-
guch as in strip cropped fields.

VEGETATIVE MEASURES

Control of erosion by vegetative means deal with the use of
plants following the normal farm operations and use of ordim
ary implements and machinery.

Cover cropping.—Vegetative cover is the first protection
against runoff and erosion. Cover crops are usually p-Iant
after the harvest of row tilled or seasonal crops.. There ari
also permanent cover crops which are mostly planted in or-
chards. When planting cover crops mulches of dead stem
leaves, or straw are necessary sinee cover crops offer proteetlo
only after they have attained congiderable growth.

Strip eropping.—This vegetative method of erosion contro
is the alternate cultivation of clean tilled crops on one strip
and dense close growing crops on the next strip. These alter=
nate strips break up a relatively large sloping field into small
narrow bands lying across the slope. They serve to check the
momentum of runoff and to filter out the soil particles. The tion especially when slopes are not uniform and above
subsequent loss of the speed of runoff allows rain water to per cent, when the fields are already eroded, or when
seep into the soil rather than readily flow down the soil. Soifl ls are clayey and compact. In these cases excess runoff
and water are thus conserved. " hreak through the ridges thus necessitating the adapta-

Buffer strip cropping.—Buffer strips are established ‘bands L of other mechanical conservation meagures like terracing.
usually on the contour, two or three meters wide, planted t pacing.—Terraces are mechanical measures of soil con-
pere-nnial grass or other erosion-resisting ve‘g-eta\tibn.‘ They a on and are differentiated into three types; namely, (1)
arranged in regular alternation with relatively wider strips of plive, (2) bench, and (3) drainage.
row tilled crops. Buffer strips are adapted to land with slopes ibkorptive terrace or ridge type is designed for moisture
up to eight per cent. When the slope is long, a combination: ervation. It is adapted to gentler slopes and absorptive
of vegetative and some mechanical means may be necessary.
Grasses such as Guinea grass, Napier, Brown-top, Bermuda
grass, and Ipil-ipi ( pemodmally trimmed to about a foot hlgh) #
are recommended.

Grassed waterways—Waterways in soils work are eithe’e
natural or man-made depressions on sloping areas which serve
as passageways for water that goes through a farm from a.d- 2
jacent land or accumulating on it due to rain. They
portant in any scheme of 5011 an | water con

MECHANICAL MEASURES

aloep slopes vegetative measures offer inadequate protec-
i the soil. Mechanical means of erosion control are
foie essential in conjunction with the vegetative phase.

Wowr tillege—Contour tillage is plowing and planting on
Milour, This is an erosion control measure which is most
Ve on two to eight per cent slopes and less than 100 meters
Ridges formed by the tillage implements retard the
ihill flow of water. These ridges serve adequately when
Il is even and light but their effectiveness is reduced
bains are intense or heavy. Contouring is not enough

st ceadianea

SR e i A

ch terrace is construcfe‘d on the contour. It has a steep

and adapted to steeper slopes.

inage terrace or broad channel type is designed to con-
ter from a field at low velocity.

od in this text, terrace may denote a ridge type or a

her level or
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cities. Level terraces 'impound most of the water giving it
time to seep into the soil. Where the average annual rainfall'_
is less than 30 inches, level terraces are recommended. Di-
. mensions of terraces are also of utmost importance. They
should be large enough to avoid overtopping. Usually the:
runoff which may be expected from the heaviest rain occur-
_ ring on an average of once in 10 years is used as a basis. Their
1 shape is generally based on the farming equipment used. '
‘ Terrace construction requires technical skill, financing, and
special implements and machinery. Aside from these con- ,
siderations, one must realize that all slopes and all soils cannot -
be successfully or economically terraced. Sandy, stony, and"
shallow soils, field dotted by humps and mounds, or slopes
that change planes and steepness every 30 meters are imprac- "
tical to build terraces on. j j :
Diversion ditches—Diversion ditches or diversion terraces
are built to intercept the runoff from drainage areas. They are 1
usually larger than field terraces. They are designed to pro- j
tect cultivated fields from hillside runoff by providing for a |
bassageway of the water away from the fields to other nearby &
areas where it is spread or dispersed. Where adjacent slopes
generate runoff towards a terraced area, diversion ditches carry |
E the water away from the terrace system, or if towards a gully
diverting the water assist in controlling its further enlargement. E

Yrop rotation should essentially be a part f)f every farm
am. A well planned scheme of crop rotation, aside from
ng a practical means of utilizing green manures and
ilizers, counteracting possible deve]opment ‘of -tc:x1c subs-
s, and improving crop quality and increasing yn?lds, also
fiimizes or helps control erosion. This farm_pra.ctlce keeps
& 5oil in suitable physical condition, helps nflamtalr} the sup-
‘ of organic matter and nitrogen in the soil, pro‘.ndes vege-
live cover, and changes the location of the feeding ranges
roots. . e
'he physical effects of liming such as the p'r‘omo.tlon of soi
alulation of fine textured soils and the modlﬁce_it-lon and im-
.ement of the structure of ccarse textured siolls thus mak-
them Iighte-r to work subseguently contribute much to
fion control. !

efficient system of soil management in support to vege-
ve and mechanical measures is, indeed, necessary to combat
| erosion. The different practices fellowed or adopj:ed shoulld
a farm program that as a unit could fit the k.md qf goil
Kinds of soil within a farm so that the end attained is the
lbined beneficial effects of the many interacting processes
tolved. Tach farmer, therefore, should first appraise the
, on hazards of his farm then plan a cropping system and
wrting conservation practices to reduce or offset the ero-
hazards.

OTHER ASPECTS OF EROSION CONTROL LA

Whereas erosion depletes the soil of its inherent fertility, |
low fertility also brings about soil erosion. Infertile soils
invariably mean™foor vegetation, thus more surface soil is ex-
posed to direct rain and wind action. Therefore, soils of low i
fertility when tilled are highly erodible. In this case proper
and adequate fertilization can minimize erosion. 4

The regular application of farm manures and the practice of
green manuring increase the soil’s organic matter content. Op- i
ganic matter, aside from enhancing soil fertility, also im-
proves tilth and maintain, if not improve, soil structure. Sta-
ble and favorable soil structure means higher porogity and bet-
ter permeability. When soils are porous and pérmeable plant
root penetration is improved. All of these favor physical
conditions when attained promote the goil’s water ng
water-holding capacities, or AL

[l
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A, Organic matéer—Walkley and Black’s method was fol-
wwed for the determination of organic matter.

8, Exchangeable hydrogen—The exchangeable hydrogen was
flermined with the use of N KCl and also according to Peech,
iwan and Baker’s method employing BaCl ~TEA, pH 8.0.

6 Cation exchange capacity—The cation exchange capacity
#i determined by the ammonium acetate (pH 7.0) method.

CHEMICAL CHARACTERISTICS OF THE SOILS OF
MISAMIS OCCIDENTAL PROVINCE
4

By E. A. AFAgA, B. V. Friaz, G. B. QUERIJERO and R. SAMANIEGO 1

; The fertility status of soils has been investigated by various 1
soil workers employing different methods of analysis. Their
I objectives were essentially directed towards the determination
and evaluation of the chemical constituents of soils, particu-
larly that portion readily available or that portion capable of
being taken up by higher plants at a rate significant to crop
I3 production. The data gathered from such chemical investi-
2 - gations were used as bases for making fertilizer and lime:re-.

" commendations. '

INTERPRETATION OF CHEMICAL TESTS

Uation exchange capacity—One of the most important pha-
o of soil investigations is the study of cation exchange capa-
| Exchangeable ions are loosely held by the insoluble por-
of soils called the micelle. Since they are loogely held,
iy can be replaced by other ions. Such replacement is known
“cation exchange”. Cation exchange capacity (CEC) sim-
¥ means the capacity of soils to adsorb or hold cations. It
the total amount of exchangeable metallic cations present
i the equivalent point or point of complete neutralization.
il is equivalent to the total amount of exchangeable hydro-
in the soil complex fully unsaturated.
ation exchange capacity is expressed as m. e./100 gm. dry
il Milliequivalent is one milligram of hydrogen or the
Hount of any other ion that will combine or displace it. A
ay with a relative adsorptive power of 1 milliequivalent is
ble of adsorbing or holding 1 millieram of hydrogen or
. equivalent for every 100 grams of dry soil.
Halion exchange capacity of soils varies widely since they
nin different types of adsorptive materials present in vary-
ounts. The adsorptive materials are the silicate clays,
s oxide clays of aluminum and iron and humus. The
le clays are the montmorillonite, illite or hydrous mica
|l kaolinite and their cation exchange capacities are more
in the order of 100, 30 and 8 m. e./100 grams dry
regpectively. For well decomposed humus in mineral soils
on exchange capacity is about 150-300 m. e./100 grams
oil and that of the hydrous oxide clays it is lower than
the kaolinite clay. It is obvious, therefore, that soils
tad with hydrous oxide clays or kaolinite clays are ex-
have lower catmn exchange eapatuty than goils high

Soil workers interested in the fertilizer requirements of dif-
ferent soil types and in the diagnoses of crop failures deve-
loped methods for the determination of the readily available
plant nutrient elements by rapid micro-chemical tests. The
tests for the individual elements are simple and rapid for they )
are determined colorimetrically and turbidimetrically directly
from separate aliquots of the single goil extract. Iowever, |
the results of these tests must be properly correlated or care-
fully calibrated with responses of different crops grown in
different soil types to the application of fertilizers and s01I;
amendments,

METHODS OF ANALYSIS

;r . The methods_followed in this study were as follows :

1. Soil reaction or pH value.—The pH value of 1:1 soil-water
ratio and 1:1 soil-N KCI solution ratio were determined
with the use of Bechman model H-2 pH meter fitted w1th
glass electrodes,

2. Available constituents. —Truogs method was followed for
the determination of phosphorus. Peech and English’s meth-
od was followed for the determination of potassium, Cdlcmm,
magnesium .and manganese.

- 8. Total nitrogen.—Total nitrogen wag determined accord- ¥
ing to Kjeldahl’'s method. '

* Soil Technologists 1, Superviging Soll 'I‘o ‘hnolog
Soil Resaarch Dwmwn,




¢ exchange capacity, ranging from 2 m. e./100 grams dry soil

. adsorbing materials. In soils under humid conditions, hydt
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These adsorptive soil materials and c]imate.are some of th
contributing factors in the variability and wuﬂ!e range of th‘
cation exchange capacity of soils, Twenty-six surface soil

samples collected from 26 Qoil types from nine: state_s of ‘Fh
United States of America have a wide range in their cation

quil or exceed the adsorbed calcium ions. As a result the
# become more alkaline. ‘

Calcium and hydrogen ions predominate in the silicate clays
ider humid condition. Among the elements liberated during

complex than any of the other basic cations. However,
clay formation is accompanied by the decomposition and
eralization gf organic matter. Its transformation gene-
§ carbonic acid and other acids and through cation ex-
ipe, the hydrogen ions replace the calcium ions which
their way into the drainage. Gradually the soil clay com-
develops acidic characteristics, the degree of acidity is
fOportionate to the adsorbed hydrogen ions. |

Hixchangeable hydrogen may be defined as the total amount of
irogen present in the soil and replaced by metallic cations
Maturate fully such soil. The soil solution may be charac-
Hzed as heterogeneous. The hydrogen ions are concentrated
b the colloidal surfaces of the soil complex and become less
entrated as the distance from the colloidal surfaces is in-
d. This condition explains why the drainage water from
I extremely acid soil reacts nearly neutral. Heterogeneity
the soil solution is important for both soil organisms and

for sand to 57.5 m. e./100 grams dry soil for cl:fty. In table 7
the surface soil samples collected from the soil types foup
in the different towns of the province have a narrower range
in their cation exchange capacity, ranging from 16.19
e./100 grams dry soil for Mabini sandy clay loam to 32.00 .
e./100 grams dry soil for Kabacan clay loam. The low catlo;
exchange capacity for Mabini sandy clay !oam may be attrI
buted mostly to its lower content of organie matter compare
to Kabacan clay loam. The difference may ]:)e also due to th
types of clay minerals present in each‘soﬂ type. A rough
correlation exists between their cation exchange cap'amt
and textures, the former generally increases as the soils b
come heavier. TFor instance, Bantog clay has a higher catio ‘
exchange capacity than the other soil types ex.cept for Kabac:a‘;
clay loam and Quingua silt loam. Again t}'-us can be readily
explained for their higher content of organic matter and t
types of the mineral clays each contains. Generally, heavl
soils carry more clay and organic matter, hence th?y ha
higher cation adsorptive power. In table 7, tl}e soil typ
within a textural group vary also in their cat{on exchanu
capacity. Tt may be said that organic matter differences
count for the variation. . i
From the foregoing discussions, cation exchange capacity
important in soil management and crop productim}. Soils 1
in cation exchange capacity like sandy soils, require less ti
to obtain the desired pH than clayey soils high in organic m .
ter. They also contain very much less exchangeable cations 0l
nutrient elements than the heavier soils. {

Exchangeable hydrogen.—The amount of ions adgorbed ."
pends largely on the climatic conditions and the kinds of th

acid soils, the hydrogen ions are classified as active hy-
in ions and exchangeable hydrogen ions. The former
are those in the soil solution and the latter ions are
adsorbed by the seil complex. The hydrogen ion con-
fition in the soil solution is termed as active acidity and
adsorbed as reserved, potential or exchangeable acidity.
e hydrogen ions in the soil solution are neutralized by
the tremendous number of reserved hydrogen ions
Lo the goil solution which are replaced by the caleium
ol the liming material. The adsorbed hydrogen iong
= be ‘rep-Iaced by any other cations through cationic ex-
+ The reserved acidity in sandy soil is estimated to be
times greater than its active acidity and 50,000 or
8 greater in clay soil high in organic matter, This
of their potential acidity accounts for the higher
f the clay soil high i ic n Buf-

gen and calcium ions are adsorbed first; magnesium, seco_n;
and, potassium and sodium, third. Whereas in well dra
arid soils, calcium and magnesium ions are hed

second ; and, hyd ;

dnien

formation, calcium is more readily adsorbed by the soil
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In table 7, the exchangeable hydrogen ions determined with
the use of BaCl,-TEA (Triethanolamine) pH 8.0 are much
greater than those obtained with the use of N KCl. Peechj

Cowan and Baker’s method, a modification of Mehlich’s BaCl -
TEA method gave results higher than either Mehlich’s BaCl

TEA method or NH,Ac method and they are in excellent -f
reement with those obtalned by the residual carbonate method
1t is apparent, therefore, fhat different methods for the deter
mination of exchangeable hydrogen or any cations or anions
and for the determination of cation exchange capacity give

different results. Replacing solution which is more alkali

displaces hydrogen ions more readily. However, the cation
exchange capacity of a soil decreases when determined with
an extracting solution beyond pH 9, owing to the breakdown
Generally, soils high in exchange:
able hydrogen need more lime than soils with low exchangeablé

of the soil colloidal complex.

hydrogen, -

Percentage base saturation——In soils, a relationship exis
between the exchangeable hydrogen ions and the exchangeab
metallic cations. This relationship is known as “percenta
base saturation” and it indicates to what extent the soil co
plex is occupied by exchangeable bases.
between the percentage base saturation of a soil and its p
is quite definite. As the colloidal complex loses metallic cations
by leaching, erosion and crop removal, its pH decreases. Limi
acid soils definitely increases its base saturation and its pH

Soil characteristics, soil management practices and climat
markedly influence the wide variations of the percentage ba
saturation values for different soil types. Calcareous and ari

.

; humid-region soils are less saturated with metallic cation
Obviously the first group of soils has higher percentage base
gaturation values than the second group. '
In table 7, the percentage base saturation values for thi
16 soil types analyzed vary from 38 per cent that of Culil
sandy clay loam to 68 per cent that of Jasaan clay loam. Thi
former soil type is derived from sandstone, while that of th
latter from basalt and andegite. Their metallic cations con
tents also differ, that is, the former soil type is about 2 time
less saturated with bases than the latter.
Soil reaction or pH vcalue.—Soﬂ reactlon _is a limiti g

i

Another relationshiy

soilg are highly saturated with bases while peat, acid clay and

TABLE 'T.—_C‘hemflcml anolysis of 17 soil types of Misamis Oceidental Province-

Available constituents (p.p.m.)

Total *

Organic

Mn
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58
140
73
38
20
15
83
34
119
18
12
88
85
370
26

carbon | nitrogen | C:N

matter

Mg

1500
170
900
780

1250
120
180
850
810
460
250
220
200

750
260

Ca

2400 | 1280
4400
900
1600
2100
600
400
800
1200
8000
3300
700
1000
600
1100
900

A2
90

106
a7
28
80

116
62

147

131

191
147

128
T

112

144

8
8
2
35
14
1.
6
T
13
28
7
4
T
16
5
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potassium. sulfur and ecaleium are less available in acidic
soils. Thigs is so more especially in the case of p-hosphorusf!‘
Under the same acid condition, the trace elements—iron, alum:
inum, manganese, boron, copper and zinc are readily solubl
so that they become toxic to plants. ‘

Liming too acid soils corrects this toxicity and at the same
time increases the solubility and availability of the major and
secendary elements, ’lemg‘ to a pH beyond 7.0 may resulf
in deficiencies of the trace elements and their deficiency symp-
toms develop as their insoluble compounds are formed. Be-
yond pH 8.0, deficiency of nitrogen and phosphorus ocecurs. |

The behavior and availability of the plant nutrient elements
in soils can be fully understood with the aid of Truog’s modi-
fied versiop of the Pettinger’'s chart as shown below -with;'
Truog’s accompanying explanation. “The influence of reaction
on availability of each nutrient element is expressed by the
width of the band (the wider the band, the more favorab]é.“
the influence) carrying the name of the respective element.
Thus, for the maintenance of a satisfactory supply of avail-
:able nitrogen, for example, a reaction or a pH range of 6 to 8
is the most favorable. This does not mean that if the reaction
of. a soil falls in this range a satisfactory supply of available
nitrogen is assured. All it means is that so far as reaction is

o
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ncerned, the conditions are favorable for a satisfactory sup-

of this element in available form. Also, the narrowed
nd for nitrogen-at pH 5 does not necessarily mean that a
ficiency of this element will prevail at that pH; it means
it so far as reaction is concerned, the conditions are not

ivorable for an abundant supply in available ferm. Other

stors than reaction may promote the presence of an abun-
nt supply; moreover, certain crops having a low require-
ont may be fully satisfied with a low supply.”
The pH values (1:1 soil-water ratio) of the 16 go0il types
ilicated in table 7 vary from 4.8 that of Castilla clay loam
7.7 that of Baliangao clay loam. The low pH value of the
rmer soil type may be due to the decomposition of its or-
nic matter content and low content of available calcium
d magnesium. The high pH value of the latter soil type
y be accounted for its high content of available calcium
il magnesium. Kabacan clay loam is slightly alkaline be-
use of its high content of available calcium and magnesinm
hile Adtuyon clay, low both in available caleium and mag-
enium, falls under the medium acidity class.
'T'he variation of the soil reaction of the 16 soil types and
hily studied by other soil investigators are due to the parent
aterials, available and exchangeable calcium and magnesium,

', ge saturation, type of clay, organic matter content, kind and

nount of adsorbed metallic bases, crop removal of bases,

il influence of fertilizers and climate.
- Hoil reaction is dependent on the relative proportion or

litionship of the exchangeable hydrogen and bases as cal-
ui'n, magnesium, potassium and, sodium present in the soil
plex. This relationship is percentage base saturation.
id soils indicate low percentage base saturation. Soils with
igh percentage base saturation are neutral or alkaline. The
ture of the micelle radical influence soil reacticns. At the
16 percentage base saturation, peat soils have lower pH
lues than the hydrous oxide clays and the pH values for
e silicate clays lie intermediary. Their differences in their
values arve apparently influenced by their degree of disso-
Lion, the hydrous oxide clays least and the peat soils great-

. 13 ewme, the acid silicate digsociates at varying degrees,
te le 1t and the montmorlllomte greatest and the

! of their cllﬁ'erences m theu'




B R i o e R e st R 41

e A S s i st G e el

92 ~ SOIL SURVEY OF MISAMIS OCCIDENTAL CHEMICAL CHARACTERISTICS OF THE SOILS 93

soil complex vary. At the same percentage base saturation,
soils with relatively larger amounts of sodium or potassium
ions would certainly exhibit a higher pH than soils dominated
by calcium and magnesium ions. Soils with the same pH do
not necessarily have exactly the same percentage base satu-

i, pineapple and tobacco is from 5.5 to 6.1; for alfalfa, sugar
6 and orange, 6.2 to 7.8; and for corn and tomato, 6.2 to 7.0.
r corresponding pH tolerance are 4.8 to 6.9; 5.5 to 8.5; and §
to 8.5, respectively. These findings show that different i |
nts have different specific soil reaction requirements pr pH i

4 ration. ‘. y & ol e rence and different tolerance limits for their normal growth.
The fluctuations or changes of p ? RS a(.lle a uellac ) ‘Heveral analysts prefer to determine the soil reaction of soils
i, by the effects of soil cgrbonates, fertilizers and removal o i Huspension with N KCl instead of water. Values obtained

bases. Activities of the soil organisms lead to the formation
of carbon dioxide which in the presence of soil moisture forms
carbonic acid. The greater the pressure of carbon dioxide,
the ﬁigher is the concentration of hydrogen ions. Through
base exchange principle, the hydrogen ions replace the bases
adsorbed by the soil complex. The soluble bicarbonates formed
as a result of the cation exchange are removed by leaching
especially in regions receiving excessive rainfall. The loss of |
bases results in a low pH. Physical soil management and
cropping practices may encourage a change in pI. Barren
_soils permit base removal more rapidly. The bases are also
removed by crops harvested. Inorganic and organic acids form-
ed by the decomposition of soil organic matter hasten
the removal of bases in the same manner as the carbonic
acid. Fertilizers affect the soil reaction. Ammonium sulfate
upon nitrification of its ammonium radical gives both nitric
and sulfuric acids. These acids intensify the loss of the ex-
- changeable bages. Added flower of sulfur to the soil upon
sulfofication intensifies soil acidity. Calcium nitrate and $0-
dium nitrate, on the other hand, check soil acidity. '
3 Soils subjected to temperature above field conditions become
: more acidic due to the disturbance of the structure of the
- soil complex.  This is more important to be considered in thes

drying of soils to be analyzed especially in pH determination.
Most ideal soil reactions for crop production is from pH 6. 2
to 7.3. The maximum availability of the nutrient elements as
shown in the Pettinger’s chart lies within this range. However,
most of the economic crops grow fairly well in pH range of 4.8
to 85. Outside of these extremes of pH values, nutrient ele-
ments become either critical or toxie. Arciaga, Antonio and
Galvez reported that petsai normally grow in pH 4.2 to 8.6, The
optimum range was pH 5.9 to 8.6. Rola and Galvez found pH

#¢  range of 5.7 to 6.2 to be the most suitable for the gro th
u]and rlce vamety Inintiw, The m ‘mlpl

i N KCl suspension were generally lower than in aqueous
ipension. Table 7 indicates that the pH values of the dif-
Pent soil types are lower in the case with N KCl than water,
8 (lifferences ranging from 0.3 to 2.5. The pH determined
ith N KCl suspension appears as a more permanent charac-
fliatic of soils, E
Organic Matter.—Mineral soils contain from trace to 20 ’
I cent organic matter, while organic soils contain 21 to 95
8 cent. When organic soils are under cultivation, their max-
m organic content is reduced fo about 80 per cent. Cul-
Wited mineral soils generally contain about 4 per cent
finic matter.

‘I'he soils of Misamis Occidental vary in their organic matter
mtent. Pulupandan sandy loam gave the highest organic
ter content of 4.83 per cent; Castilla clay loam, 4.71 per
: Baliangao clay loam, 4.45 per cent; and Adtuyon loam,
per cent. Adtuyon clay loam and Guimbalaon clay loam
AVe an equal percentage of organic matter 3.75 per cent.
ile Mabini sandy clay loam gave the lowest percentage of
anic matter, 2.03 per cent.

pganic matter serves as a storehouse for nutrients es-
ully for nitrogen, phosphorus and sulfur. It improves R
muiderably the physical and chemical properties of the soil i
that higher crop yields are enhanced. Organic matter :
Ids roots of plants grown in calcareous soils so that excess e
um does not hamper or prevent the uptake of potassium. .
ce, favorable results can,ﬁbe expected from potassium fer-

R ) © e

Sl o

P

itrogen.—The avérage nitrogen content of Philip-
ated soil samples so far analyzed is about 0.14 per
is value Lipfis rigon, only 10




.w111 be equal to the amo
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ganic matter than the rest of the soil types Castilla clay r AVAILABLE CONSTITUENTS

loam and Baliangao clay loam contain approximately the sam
organic matter, 4.71 per cent and 4.45 per cent, respectively A
but differ in their total nitrogen content. This difference
may be attributed to the source of the organic matter. Or-
ganic matter from leguminous crops vield more nitrogen tha
from non-leguminous erops, ;
Nitrogen is a component of the numerous compounds pre-
sent in plants and these nitrogen compounds make up 2 e.
4 per cent of the plant’s average dry weight. Because of
its abundance in plants, it can be regarded as the most im-
portant growth factor in plant nutrition. Severe nitrogen Soinlly montmorlllomte i adsonpiion: Eomtnd
shortage causes stunted growth and sickly yellovvlsh-gree ! i, organic and inorganic fixation, result in phosphorus de-
leaves: hence, low crop yields. : fiicy. Since the phosphorus contents of the inorganic and
Carbon-Nitrogen Ratio.—The ratio of organic carbon to nis jic sources are not readily available and available phos-
trogen (C:N) of each soil type is indicated in Table 7 s are removed by crops in large amounts, this element
This table reveals that the C:N ratios of the 16 soil type biies critical and as such it may be called the “master-key
or any other soil types are to be expected since the ratio of griculture”. i
carbon to nitrogen in plants and organisms is variable. Les tible 7 indicates that Quingua silt loam and Kabacan clay
guminous plants have a C:N ratio ranging from 20: to 30 18 il contain average amount of available phosphorus, 35 p.p.m.
farm manures or straws to as high as 90:1 or more; and mis I 53 p.p.m., respectively. Phosphorus fixation under un-
crobial tissue to as low as 4:1 and 9:1. Cultivated soils unde 1 Brable soil reactions of Castilla clay loam and Jasaan clay
humid conditions have an average C:N ratio of 10:1. ' il may account for the low availability of phosphorus. Phos-
The C:N ratio reveals the amounts of oxidizable carbon jius is fixed by the hydrous oxide clays and silicate clays in
and nitrogen depending on the microbial activities in soils, oils. The amount fixed by these clays may be greater
In marrow C:N ratio, available nitrogen exists in relatxvel that fixed by iron, aluminum and manganese.
large amounts and CO, in smaller quantities; hence low mic’rQ. importance of phosphorus lies in its influence towards the
bial activity. In wide C:N ratio on the other hand, the reverse h and development of plants. A severe deficiency of this
conditions exist, that is, the heterotrophic activities increasé, nt may ﬂresult to poor root system so that a marked de-
giving off CO, in large quantities and little or no availab of theSplant’s ability to absorb other nutrient elements
nitrogen appears in the soil. Whatever available nltroge Phosphorus activates cell division and fat and albumin
formed during the period of partlal decomposition is beln ‘ ction, Starch is readily converted into sugar only in the
utilized by the soil organisms. ce of sufficient amount of phosphorus. Phosphorus en-
Decomposition progresses and when it is nearly complete 5 flowering and fruiting ; hastens maturity of crop; min-
CO0,-production subsides and thelamount of available mtr lodging ; increases plant resistance to diseases; increases
gen increases. At this stage the soil is richer both o straw ratio; improves quality of crops and encourages
nitrogen and humus. During the stagés of decomposit hone development of gfrazmg animals.
both carbon and nitrogen continue to disappear from imn—Most mineral soils, except sandy soils, contain
soil. Time will come when the amount of ¢ amount of total potassium. However, easily

Mosphorus.—Phosphorus-carrying minerals especially those
iVed from coral limestones are extremely insoluble and
ir phosphorus contents are not readily available to grow-
b plants. Among these minerals are the apatites and iron
| iluminum phosphates. Other sources of phosphorus are
organic phosphates which include phytin and its deriva-
B4, nucleic acids and phospholipids. The soluble phytin is
verted into its unavailable form as calcium phytate under
aline soil reaction and as iron and aluminum phytates under
il #oil condition; while nucleic acids are fixed by acid clays,

1]




‘Feldspars and micas hardly respond to weathering so that reld

. quirements. This excess absorption of potassium is call@
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plant,
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4 the rate of transpiration in the plant. Deficiency of
ium may lead to undersized fruits of citrus, pineapples
matoes; to lodging due to undeveloped stalks, especially
ain crops; to wilting due to excessive loss of mois-
by transpiration; and to infestation and infection by
nd diseases.

minerals like feldspars and micas or is fixed by the soil 001101

tively small amount of available potassium is released. Kaoll
nite fixes little potassium, while montmorillonite and illite fi
this element more readily and in larger amounts. Montmorillg

nite clay soil fixes potassium as an integral part of the latt1
structure. vum.—Calcium is generally present in soils in lesser

Potassium in soils exists in three forms as unavallab int than potassium. It is chemically combined as apatites,
slowly available and readily available. The unavailable Dt and mono-calcium phosphates, limestone and dolomitic
tagsium is gradually liberated into its available forms filone. The apatite group and the tri-calcium phosphate
carbonic acid, acid clays and other organic acids. The slowl insoluble; hence their calcium contents are unavailable to
available potassium is referred to as fixed or non-exchan fils, The di- and mono-calcium phosphate, limestone and
able potassium and as such it is not readily available ¢ mitic limestone are soluble under ordinary soil conditions.
plants. However, it is slowly reverted to the exchangea bl yover, they can be reverted to their unavailable forms and
forms. Potassium fixation which takes place when liberd amount reverted is proportional to time.
amounts of soluble potash fertilizers are added to soils 4 able 7 shows the available calcium contents of the 16 soil
beneficial because it is not lost by leaching or eagily lost W analyzed, ranging from 400 p.p.m. that of Adtuyon clay,
orowing plants by luxury consumption. i 5,000 p.p.m. that of Baliangao clay loam. A relationship

The availability of potassium depends also from leaching amn ils between the pH and amount of available calcium. When
crop removal. Unlike nitrogen and especially phosphorus, pe is high it is expected that the amount of available cal-
tassium in its soluble form is lost readily by leaching. Crop i is also high. Baliangao clay loam for example, has a pH
remove relatively large amount of# potassium from the S0l Y7 and 8,000 p.p.m. of available calcium. However, this
Besides, if the soil is adequately supplied with soluble potal ilionship is not always true as in the case of San Manuel
sium, plants utilize this element much in excess of their Il ily loam. The amount of available calcium in this soil type
: : 0w, 600 p.p.m., yet its pH is somewhat high. Its high pH
luxury consumption since it ingignificantly increases cr‘ ¢ be due to its magnesium content. It may also be attri-
yields., - to the presence of sodium ions. Five soil types were

Of the 16 soil types studled as indicated in table 7, only I to contain adequate amount of available calcium. Ca-
soil types contain adequate amounts of available potassm clay loam is a residual soil developed from basalts,
The rest are deficient especially Adtuyon clay loam, Mabil nes and andesites; Baliangao clay loam from igneous
sandy clay loam, San Manuel sandy loam, Guimbalaon cla i) and the other 3 soil types from alluvial deposits.
loam and Pulupandan sandy loam. Their low potassium avai clum is not only a rectifying element in acid soils to
ability is due to removal and fixation as previously explainet about the maximum amount of elements available for

Potassium is the third important nutrient element for plant 4 as well as the optimum physical conditiong of soils but
Like nitrogen and phosphorus its availability in the soil B ‘an essential element in the nutrition and development
comes critical. It is i};nportant therefore, to replenish whal the animal body and plants. Calcium induces trans-
ever available potassium 11; lost or removed from the 3011 n of carbohydrates and other mineral nutrient elements
ingure maximum crop yields. , | ilized i . :

Potassium stimulates all processes of growth within It' i ut'lliZEd AL Nt TN hgalthy e

It mamtams aufﬁclent reasu e :
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mation and flocculation and thus better drainage, aerat:‘ phed decrease magnesium availability and biological
root penetration and tilth are attained. Calcium corrects 8 on, and lower the pH as well as the percentage base

acidity and toxicity of aluminum and manganese usually pi Fation.
sent in excess in acid medium. It liberates sufficient amou ¢ 7 shows that eight soil types contain adequate amounts
of the primary nutrient elements. Calcium stimulates the § viilable magnesium, ranging from 750 p.p.m. that of
tivity of soil organisms in the decomposition of organic méd ibalaon clay loam, stony phase, to 1500 p.p.m. that of
ter, the production of humus, the mineralization processes al enn  clay loam. Their available magnesium contents
the elimination of toxic substances to plants. nt for their pH values, ranging from slight acidity to
Calcium-loving plants and most cultivated crops respo ht alkalinity, especially in the case of San Manuel sandy
favorably to liming strongly acid soils. Cranberries, wate , i with low available calcium of 600 p.p.m.

melons, rhododendrons, blueberries and azaleas, on the lgnesium is also an essential element for plant growth.

hand, grow abnormally in adequately limed soils. Thei # o constituent of chlorophyll which makes leaves green
crops need large amount of iron and it is therefore apparel healthier. It is essentially needed in the translocation of
that they thrive satisfactorily only in soils at low pH or at h and in the manufacture of fats and oils.

low percentage base saturation. As each plant has a specif '
tolerance limit of soil reaction one should know what crops
oTOW. ]

fipnesium deficiency symptoms are very noticeable in cer-
i plants. Corn leaves are purplish-red or striped, the veins

lilining green; legume leaves are chlorotic. In citrus the
Overliming the soil refers to the application of excess lin Yoy have irregular yellow blotches on each side of the

resulting in an unfavorable soil reaction. Under this con lrib. Later the blotches coalesce to form irregular yellow
tion, the availability of phogphorus, iron, manganese, copp iils. The base and tip of the leaf remain green, but later
and zinc decreases considerably and the uptake of phosphor ute deficiency the entire leaf is yellow. Decrease in yield
and boron by the plants is hampered. Excessive lime aj in fruit size, and reduction in sugar and vitamin C con-
plication at one time causes a drastic change in pII and ¢l 4 are other magnesium deficiency symptoms in citrus plants.

abrupt change is detrimental to growing crops espemally Manganese.—This is one of the trace elements essential for
sandy soils low in organic matter. Moderate application growth. Its chief native source is the soil solids. It is

lime to clayey soils rich in organic matter has no detrime .‘T’ ve in poorly aerated (water-logged) acid soils. Under these

effect. ) S : i tions this element is in the reduced state; hence, it is
Magnesium—Magnesium exists in soils in inorganic for lily soluble. In well aerated or oxidized soils, manganese

Some examples of the minerals of magnesium are dolomif its oxidized form which is less soluble but more bene-
mica and hornblende. Carbonation and hydrolysis of these 8 for most crops. In well oxidized alkaline soils, man-
minerals release magnesium into the soil solution. The ¥ #ge becomes very insoluble, hence it becomes deficient.
: leased magnesium and soluble magnesium fertilizers addi deficiency or excess of available manganese supply is
e to soils can also be fixed by the colloidal clay complex in (1 endent also on drainage and lime. Well drained and limed
i same manner as is calcium or potassium. However, it ig ¥ have extremely low manganese availability. Calcareous
leased into the soil solution through ionic exchange by the h Iy, therefore, are deficient in manganese to the extent that
drogen ions of the carbonic acid. . panede deficiency symptoms become distinet. Water-logged
Aside from the soil minerals and commercial fertilizers, cxt | goils present a marked contrast, that is, high manganese
residues, manures, and limestone are also the other sourt bility and toxicity.
of available magnesium. The loss of the available magnes nganege contentg of arable goils is about 0.1 per

L by crap removal is comparatively small, A grea;ter ‘ is very amal] 80 that
of it is lost by lea.chmg and erosion, Such lo W

e B v ivgig "‘,31.'5,*.' ? Olathi
J did i ) ik y MR : i
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Manganese acts as a catalyst in plant metabolism in

same manner as the other trace elements.
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Their leaves

chlorotic and spotted. Onion leaves curl and bulb re

soft and immature at harvest.
Castilla clay loam and Adtuyon clay w

found to be extremely low in available manganese, altho

Table 7 indicates the amounts of available manganese

able manganese are small and stunted.

each soil type.

‘BRI /U0,
(50D®D)

St

their pH values are 4.8 and 5.8, respectively. Under th
soil reactions, manganese availability is high, provided it |

Their low man

ganese availability may be attributed to precipitation as phos
phates and as a consequence their available phosphorus conte

are also exceedingly low. Castilla clay loam is the only

type deficient in available manganese,

B/ "33

fEnS |

present in appreciable amounts in the soil.

(053]
9

’

BRI/ mM

"BH/*33

(N %02)
33BIIns

LIME AND FERTILIZER REQUIREMENTS

Ocular diagnosis can be a basis in determining the lime a

fertilizer needs of a particular soil for a specified crop. Ho:

“BH/ U0,
(gD=0)

ever, in most instances, soil tests =z bases for lime and fek

tilizer practices, appear to be a better method.

The amo

of nutrient elements in soil varies from field to field as it

In this case, separate composite soil samp.

to be expected.

‘®H/ "3 | 'sH/ 3%
qoum N %08)
%08} aj=3ma
wﬁﬂ&ﬂﬂﬂ e et §
Ewlm

But when the soil t

covering a large area is fairly level and planted to the sam
The lime and fertilizer requirements of each soil type
the province based from the chemical analyses of compos

crop, an analysis of a composite sample of several number @
samples of each soil type are indicated in table 8.

soil samples will give results from which a satisfactory li

and fertilizer needs of that area are based.

from each field should be analyzed.

The tal

shows that a particular soil type requires different amounts

lime and fertilizers for each crop.

Adtuyon clay, for instance

requires different amounts of lime and fertilizers for lowl

rice, upland rice, corn, sugar cane, and camote.

¢l

This mea

therefore, that each crop grown in the same soil type has i

own specific needs for lime and nutrient elements.

ltuf'e

Organic manures and chemig

involves mar

cu

esent trend of modern agri

I

&

The
and fe
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supplement nature’s supply of nutrient elements. The lafl
supply the soil and plant with adequate amounts of bala (
nutrients while the former essentially build up and maints
sufficient amounts of humus. Both practices when applied t
gether increase crop yield. Although manures and compod
are poor fertilizers because of their variability and low al
unbalanced nutrient contents, they serve as protective shiell
i of the root hairs of plants from unfavorable and drastic chan
& of soil reaction, as stabilizer of soil moisture and nutrient el
- ments, as sources of foods for soil organisms and trace el
] ments, and promote better physical properties of goils.
4 : The common fertilizers used for supplying the needs ¢
j_ plants are ammonium sulfate, superphosphate and muriaj:e"'
potash. Common liming material is agricultural lime or lim
stone (CaCO;) pulverized to 20 mesh and about 50 per cent Mierg. IISRC e e G i ey iesendeneiis
pass 100 mesh. The nitrogen, phosphorus and potassi it ... .. Artocarpus communis Forst. ...
carried by these fertilizers are readily available to plantO . Corypha elate, Roxb. ..
Nevertheless, nitrogen is immobilized by the active soil org o R Brassica oleracea HOTt. ...o.wer..
isms and by the soil particles. It may be leached from Th,eobfrow‘m cacao Linn. e
rhizosphere, lost by erosion, and yolatilized in the form ¢ - éﬁf;ff;;ﬁu;fcﬁﬁﬁeﬁf'
NOg,. NO’ NH? and elemental N. Potassium may unde: : . Manihot eseulenta Crantz ...
ﬁ_XatIOH by the clay particles. This fixation is advantageolliNE: | Bde ot Achras sapote Linn. ...
since potassium may not be easily lost by leaching or carrie L R Cocos nucifera Linm. . .omonnnenoc
away by the drainage water. Phosphorus is immobilized hyut L e . Coffea arabieq Linn. oo
fixation as insoluble inorganic compounds both in acidic L fzmmmta clze‘;_lindwica (Linn.) Beauv.
alkaline soil reactions. In aci : . T N ol e LTI i
magnesium are either 1eache?imfdrosrr?l]ts}’lerigzicz((i)ns-atc;ugr V?gm i Mo e

5 : : Citrus  aurantifolie (Christm.)
away in the drainage. Swingle ... gt

In the proper and judicious use of fertilizers, the am

and type of fertilizers are not considered alone, but also soi

. EBugewia cumini (Linn.) Druce .......
- Durio zibethinus Murr. ..........

characteristics, crop involved, fertilizer placement, climate ant

soil moisture. 1
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Sihnn Name Scientific Name
............... Musa textilis Nee ..oooooeeeieiiinacieence
. Bimo orellorie Earn St i
Rottboellia exaltate Linn. ..cweee
| Momordica charantic Linn. .........
. Maranta arundinacea Linn. .........
Anona squamose LinT. ..o
Persea americana NMill, ...
.................. Bambusa spinosa Roxb. ..
_ Flicus benjaming Linn. ...
Averrhoa carambole Linn., ...
Lagerstroemia speciose (Linn.) Pers.
Musa saptentum Linn, ...
DPolichos lablab inn. L bimnt s s
Schizostachywm lwmampao (Blanco)

. Solanum melongena Linn. ...
A Aecrostichum aurewm Linn. ...

e RS Colocasia esculenta (Linn.) Schott..
N e e, Zingiber officinale Rose. ..ooooeeeeienn
Peidium guajove Tinn, . oo
. Anona muricata Linn., ...
Leweaena glavca (Linn.) Benth. ...
Avrtocarpus heterophyllus Lam. ........
------- . Awverrhoa bilimbi Tinn, ...
. Pithecolobium dulee (Roxh.) Benth.
o Apomoca aquatica Forsl .

il i

HARY OF COMMON ECONOMIC PLANTS FOUND IN

Family
Musacez
Bixacea
Graminez
Cucurbitaces
Marantacez

. Anonacez

Lauraceze
Leguminosa
Moracez
Oxalidaces
Lythracez
Musacez
Leguminosae

Graminez
Moracez
Palmee
Cruciferae
Sterculiaces
Anacardiaces
Sapotacez
Euphorbiacez
Sapotacez
Palmee
Rubiacese
Gramines
Graminea
Leguminosa

Rutacez
Myzrtacez
Bombacacez
Solanacese
Polypodiaces
Avraces
Zingiberaces
Myrtacea

. Anonacez

Leguminose
Moracea
Oxalidacez
Leguminosz
Convolvulaces

s b s et i A e St X
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o Common Name Seientific Name Tl 4

aturai ............. Sesbania grandiflore (Linn.) Pers.. Leguminoss: 4

Fondol Benincasa hispida (Thumb.) Cogn. Cucurbitacez® , BIBLIOGRAPHY

i:ﬁzones ﬁansmm Romeetioun, Cols Msliscee GUANTE, M. M., D. Z. RosELL, A. BARRERA, AND I. ARISTORENAS. Seil

sl S i t ] WANTE, M. M., D. 4, & y e ) . :

?gfgﬁeem _t_}_l_%mfem (B]anco) Dipterocarpaces i Survey of Iloilo Provinee. Department of Agriculture and Natural

Lumbang ........... Aleurites moluccana (Lmn) Wl]ld Euphorbiacez i R ourees, Soi]s Teort Mooy anile s Birceiien Prlrttmg, 1947'_

SHOOIATION OF OFFICIAL AGRICULTURAL CHEMISTS. Official Tentative

Mabolo Diospyros discolor Willd
Madre cacao Gliricidia sepiuvm (Jac enac_eae Methods of Analysis. Bixth edition. ashington, Ds G.: Associabioy
q) Steud. ... Leguminose of Official Agricultural Chemists, 1945
c ? ¢

Eugenia javanica Linn, Myrtaces -
Malunga:,y coe. Movinga oleifera Lam. ... Moringace® B0iAGA, ANTONIO M. Anp N. L. Garvez. “The effect of soil reaction
Mandarin ......... Citrus nobilis Lour. . Eiitaces on the growth of petsai plants and on thei‘r nitrogen, calcium and
phosphorus content”. Philippine Agriculturist, 32: 55-59. 1948,

Mango ... .. Mangifera wndico Linn. ... ... Anacardisces
Wik, L. D.  Soil erosion in Missouri. College of Agriculture, University

o Vitex parviflora Juss, ............... Verbenaces
Ungo ... Phasealus aureus Roxh. g Leguminosz i isounl, iBulleting o, Colipbia s Mlcallie Bl Al

Mustard Brassica integrifolic (West) 0 . ¢ gouri Press, 1941.
PtSchutz . Cruciferaces : Alt, FIRMAN E. Theory and Practice in the Use of Fertilizer. New
) Nyﬁ'!;)cr;frp?.s indicus Willd. ... Leguminosse | York: John Wiley and Song, Inec., 1939.
Al£u1n ce;;diinr\yurmb. i Palme : INNETT, H. H. “General Aspects of the Soil Ercsion Problem.” Seils
e R e e Liliacez i " and Men. The Yearbook of Agriculture: 1988. Washington: Govern-
¢ antim Linn, .. .. Rutacem . ment Printing Office, (n.d.).
- Pandanus tectorius Sol, -... Pandanacex i : )
Carica papaya Linn, ... A 1AY, R. H. Soil Test Interpretation and Fertilizer Use. Department
. Phaseolus lunatus Linn, ... bl of Agronomy, University of Illinpis, Bulletin 1220. Springfield,
Luffa cylindrica (Linn, SR Roe O [llinois: University of Illinois Press, 1944,
wwn, W. H. Useful Plants of the Philippines. Department of Agric-

Arachis hypogaea Linn. i
e Leguminosa
- Brassica chinensis Linn, ... Crucifers ulture and Commerce, Technical Bulletin 10. 3 vols. Manila: Bureau
of Printing, 1941 & 1946.

Ananas comosus (Linn.) Merr. ....... Bromeliaces
e (Blrmy Mot o o S S owNING, C. M. Changes in Erodibility of Soils Brought About by the

Raphanus sativus Linn, ... Crucifors Application of Organic Matter. Soil Conservation Service, U. 8,
Re i Calamus spp. Palme g  Department of Agriculture, Vol. II, Washington: Government Printing

" Rice Y (Acacza) Samaneq samon Merr. cieiiernies Leguminosz 3 ()iﬁg%.! 1936.

Ony=odsatioa T inng o et e Cramines HiEAT OF THE CENSUS AND STATISTICS, Census of the Philippines: 1948.
Sandoricum koetjape Merr Melisoes i  Summary of Population and Agriculture, Vol. II, Part I, and Vol
;hozchorus olitorius Linn., ... Liliaces 111, Part II. Manila: Bureau of Printing, 1956.

i Sac ?ﬂmﬁ ws erosys Linn. ... Leguminoss 1 WREAU OF THE CENSUS AND STATISTICS., Census of the Philippines: 1939.
fom was purpurea (Linn.) Urb Anacardiacess ~ Agriculture, Province of Misamis Occidental, Bulletin' No. 14-A.
ngm sesquipedalis Fruw, ... Leguminos® o ‘Manila: Bureau of Printing, 1940.

S;ii;:w mag (Linn.) Mery, ... Leguminoss « SUREAU OF THE OENSUS AND STATISTICS. Yearbook of the Philippine
Ipomoim? Zﬁicmmm Linn. _..... Gramines 4 .\ Statistics: 1946. Manila: Bureau of Printing, 1947.
@ ! A

Lisn ol . (Linn.) Poir Convolvulacew ©, A. F., J. D. CHAPMAN, G. M. BAHRT, AND B. R. PARKER. Hunger
T Pczzianeum Linn, ... Graminem . ~ Signs in Crops. Washington, D. C.: American Society of Agronomy
i g: Zd ieca  Linn, Leguminogea | "~ and National Fertilizer Association, 1941.

an Yl

- Nieotiana tab i LM, oo Verbenaces SR 48 OFRICE OF THE PHILIPPINE ISLANDS. Census of the Philippines:
tbacum Linn, ... Sol y : g "
an 918, Vol, L. Mamla Bureau of Printing, 1920.

- Lycopersicum eaculent ' |
Dwsaorm escule mﬁ*m Willd, v § el qupsl B, AND L. T, JACKSON. C"mp Mwmyeﬂwnt and_ Soil Lo
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