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INTRODUCTION : )

‘ Proper land use and efficient soil management are basic
foundations of scientific agriculture. Unfortunately, & vast
majority of our farmers fail to realize the significance and
wdvantages of the scientific methods of farming.

Before any piece of land can be properly used the soils of
the area must first be studied. Soil clagsification involves the
horough investigation of the physical, chemical, and biological
haracteristics of the different kinds of goils. From recon-
haissance and soil erosion surveys the capabilities of a part- |
cular soil are determined together with the corresponding
management practices necessary. When a piece of land is
used according to its capabilities and treated accordingly agri-
culture is bound to be successful and progressive. 3

The reconnaissance and soil erosion surveys of Capiz Province
were conducted from June 20, 1948 to September, 15, 1948,
inclusive, by the Bureau of Soil Conservation (now the Bureau
of Soils) under the directorship of Dr. Marcos M. Alicante
and during the incumbency of Hon. Mariano Garchitorena as
Secretary of Agriculture and Natural Resources. The soil re-
port was updated and edited by Mr. Agripino F. Corpuz, Soil
Survey Supervisor, and proofread by Mr. Juan N. Rodenas,

Hoil Technologist.

016685




SUMMARY

Japiz Province is one of the three provinces of Panay Island
ii the Visayan eroup. It has an approximate area of 441,011
liectares and a population of 405,285 in 1939 and 441,870 in
1948. Roxas City, the capital, is 375 aerial kilometers south
0f Manila.

The western and southern regions of the province bordering
Antique and Iloilo Provinces, respectively, are rolling, hilly
ind mountainous with long and meandering streams. The
vast is somewhat irregular in some places. HKlsewhere, the
oastal area consists of hills and low mountains separated by
imall alluvial valleys. The bigger level areas are found near
he mouths of the Panay and Aklan Rivers. Plains are also
found in Pilar, Dumarao, Dumalag, Cuartero, Sigma, Mam-
iisao, Balete, Makato, lbajay, and Nabas. The swamps and
marshes are found along the coast from Pilar to Ibajay.

In general, the province is well drained. Panay and Aklan
Rivers are the two important rivers that drain the province.

The vegetation is divided into four main types; namely,
lorest, grass, swamps and marshes, and cultivated crops. The
‘orests, which are primary and secondary, are usually found
011 the higher hills and mountains. The grass vegetation
Lovers principally the rolling and undulating areas. The
wwamps and marshes are quite extensive along the eoast oc-
supied mostly by mangroves, nipa palms, and talahib. The
di ltwated crops are mostly on the plaing, valleys, and parts

| the rolling and undulating area.

The history of Capiz Province began when ten datus from
Horneo bought Panay Island from the native Negritos. They
dlvided the island into three sakops. One of the sakops was
vuled by Datu Bankaya and was named “Aklan” which later

me the province of Capiz. The Spaniards occupied the

ool over control of the provihce The American occupation
wed and civil government was established in the province
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Antique. A railway line connects Roxas City with Iloilo City.
_ Roxas City and New Washington are the two ports of the
province. Inter-island ships call at these ports for passengers
and cargos every week. These ports are also capable of
handling ocean going steamers. The Philippine Airlines, In-

City via Iloilo City everyday except Sunday.

There are thirty-one towns in the province. Public schools
with primary and intermediate grades are found in all these
towns as well as in some barrios. The central provincial
high school is located at the capital. Regional public high
achools are found in some of the towns. A rural high school

and secondary courses are also found in some of the towns.

all the towns of the province.

ome of the important industries of the people.

thlrd type.

annual temperature at Roxas City is 26.8° C,
han that of San Jose de Buemavista, Antique,
¢ higher than that of Tloilo City.

i sugar eane, corn, root crops, vegetables, and fruit trees are

the other important crops. In the 1948 census, the total farm i

area cultivated in the province was 81,678.59 hectares with
a total value of production of about P29,220,474.
The method of farming in the province is the one common],y
followed throughout the country The Wooden il ow h

and parabao AR the principal tools of th

o F“."'!-wi 1y

@ in the province slightly varies throughout
where there are great differences in eleva-

0 prineipal crop grown in the province. Coconut,

class provincial roads. An inter-provincial road connects Roxas ._
City with Iloilo City, Iloilo, and San Jose de Buenavista,

corporated, operates an air gervice between Manila and Roxas

——

is located at Bafiga. Private schools offering the elementary .

The Provincial Hospital is located in Kalibo while the |
Hmmanuel Hospital, maintained by American missionaries, is
in the capital. Puericulture centers are in operation in almost

Farming is the main industry of the people. Fishing, .
ading', nipa thatch making, mat weaving, and pottery making

@ are two types of rainfall occurring in two different

of the province. The first type of rainfall occurs on
ori part and the third type on the central and eastern
he ﬁrst type of rainfall has a higher annual precipi-

SUMMARY 5

with the sugar centrals and farms of some progressive land-
owners. Irrigation facilities are lacking in the province.
Water supply is mostly from rain. The lack of irrigation is
one of the chief causes of low rice production in the province.

The average size of farms in Capiz is 3.05 hectares and the
average size of farms cultivated is 1.82 hectares. The average
gize of farms cultivated by all tenants is 1.71 hectares.

The soils of the province were clagsified under three general
groups; namely (1) soils of the plains and valleys, (2) soils
of the hills and mountaing, and (3) miscellaneous land types.
There are nine soil types in the first group, seven soil types
and one soil complex in the second group, and three land types
in the third group. The distribution of each soil type, soil
complex, and land type is indicated on the soil map of the
provinee.

Hydrosol, a miscellaneous land type, is best suited for fish-
ponds and the growing of nipa palms. Beach sand, another
miscellaneous land type, is important for the growing of coco-
nuts. Rice, the most important crop in the province, is planted
intensively on Bantog clay, San Manuel clay loam, Sta. Rita
clay, Maligaya clay, and Makato clay. Sara clay loam is prin-
¢ipally planted to sugar cane with rice as the secondary crop.

Alimodian clay loam is the widest in extent and is the most
important soil type of the hills and mountains. It is princi-
pally planted to corn and upland rice. Luisiana clay loam
ig mostly planted to upland rice and corn. The Sapian, Sigeay,
San Rafael, and Bauang series are not extensively cultivated
as the Alimodian and Luisiana soils, The Alimodian-Barotac

: complex is principally devoted to grazing. The soils of the

hills and mountains are readily susceptible to erosion due - to
prunoff. Systematic crop rotation, terracing, addition of organic

matter, contour and strip cropping are some measures and

practices necessary to reduce runoff and minimize erosion in

- the province.

The productivity rating, land capability classification, and

~ erosion clags of each soil type are found in this report.
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I. RECONNAISSANCE SOIL SURVEY
DESCRIPTION OF THE AREA

Location and extent—Capiz is one of the three provinces
of Panay Island in the Visayas. Its form is like that of an
isoceles triangle with the apex pointed toward the center of
the island (fig. 1). North of the province lies the Sibuyan
Sea; on the east and south is {loilo Province; and on the
west is Antique Province. It has an area of 4,410.11 square
kilometers, or 441,011 hectares. Roxas City, the capital, is
975 kilometers by air south of Manila.

Relief and drainage.—The southwestern part of the prov-
ince is mountainous. Along the Antique provincial boundary
are prominent mountain peaks, such as Baloy, Mantud, Mago-
salon, Toctocan, Balabae, Tinayunga, and Mausang. The ele-
vations of these peaks range from 1,330 meters (Magosalon)
to 1,728 meters (Baloy). The bedrocks consist of shale, sand-
stone, basalt, diorite, quartzite, and limestone. At the foot
of these mountains toward the coast is a wide expanse of
rolling area.

The coast is somewhat irregular. Almost the whole coastal
area consists of hills and low mountains separated by small
valleys. Along the coast are amall islands which are of coral
or of sandbar origin.

Alluvial plains are found along and near the mouths of the
Panay, Aklan, Ibajay, and Alimbo Rivers. Along the northern
coast, from Pilar on the east to Nabas on the west, are found
extensive swamps and marshes which are under water through-

~ out the year.

TABLE 1.--The approximate areq of the actual soil cover of:
Capiz Province, 1946°

Type of cover Area in hectares \ Percentage

B DA BT 01 TOTOREL o - o e o himmmfomanm 2o s e 47,065.,00 10.67
Non-commercial fore; TR e RS 51,506.00 11.67
Ugrnlan g i e L R S T 237,381.41 53.88
Oulblvated land.. .. .. 81,678.59 18,52
Hwamps (fresh marsh a 28,380.00 | 5.31

+3 3 - B A SRR S
b [ 441,011.00 . 100.00

¥

Y Totl.

. Yearbook of Philippine Statistics: 1948
{i 1 the Census and Statistics, Swnmary

and Agrioutire, Vol 1 (ilv:
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The province is drained in a northward direction. The
[ilayan section is drained by the Panay River and its tributaries.
The Aklan section is drained by the Aklan and Ibajay Rivers
and some small streams. These rivers have their headwaters
in the southern and western mountains of the province. -

Vegetation.—The four main types of vegetation in the prov-
ince are forests, grasses, swamps and marshes, and cultivated
crops. Forests are of the primary and secondary types. The
primary forests are found mainly on the higher slopes and
summits of the western cordillera and on the southern mountain
ranges of the province. They are also found scattered on some
of the higher hills. The secondary forests were developed as
. result of the logging and kaingin operations.

Considerable portions of the primary forests were burned
and cleared by the native method of clearing. These were
cultivated for some time and later abandoned, allowing grasses
and shrubs to grow. At present, due to this wasteful method
of farming, the secondary forests in Capiz have become more
extensive than the primary forests. ;

The grass vegetation is extensive. It covers the western
and southern uplands, the foothills of the cordilleras, and the
rolling and hilly regions in the central part including those
along and near the coast of the province. Cogon ig the domi-
nant grass in association with falahib. 3 ;

Swamps and ‘marshes consist of areas covered by fresh or
hrackish water and grown with nipa palms and other halo-
phytic plants like bakauan, lafigarat, api-api, and dungon-late.

The cultivated crops are mostly found on the plains, valleys,
and parts of the rolling areas. The most common: crops are
rice, corn, sugar cane, coconut, banana, vegetables, root crops,
and fruit trees.

Orgonization and population.—The name of the province
was derived from either “Kapis” or “Kapid,” two Visayan

 words; the former being the name of a pearl shell and the

latter means “twin.” The word “kapid” 1s claimed by some
people to have been the origin of the name of the town of Capiz
first twins who were born in that settlement
Later the province came to bear the same
name of Capiz was Aklan.

£3

ol
4 A
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_ The history of Capiz Province dates back to the time when
ten d-atus from Borneo bought Panay Island from the native
Negritos. These datus divided the island into three swkogps ’
Aklan, Hantik, and Irong-irong. Aklan, which later becam;}
the province of Capiz, was ruled by datu Bankaya who was
the founder of the first Malay settlement in the province,

SOIL: SURVEY OF CAPIZ PROVINCE

the first Spanish settlement on what is now the site of the
town of Panay. The native settlements were organized into
towns by the Spaniards; namely, Aklan, Dumarao, Ibajay, and
Dungalag. Batar and Mambusao were organized into tZ)qu
fiurmg the earh‘r part of the seventeenth century. Capiz Pr()v:
]1?1;(;? i\;r:: f;hen included under the jurisdiction of Qton, Iloilo:

In 1716, Capiz Provinece became a separat itico-mili

b pro.vince. This status lasted until the errz)d ofethr;oggzzighﬁsg
,.' 1t 1ncI_uded the islands of Romblon, Maestro de Cam};jo Tablas.
A Vand Slbuyan. The Spaniards abandoned the province,in 1898,
I and it fell under the jurisdiction of the Philippine revoluﬁonarv
!{ fovernment. Ananias Diokno was the civil and, military com-
~ mander of Capiz. Civil government under the American r'l :
Wi established. in Capiz on April 15, 1901, o
he population of the province i . o
ey e T

ansportation—The province has national, provincial, and

fal capital. National hi '
; ; ghways connect Roxa i
Mlo and Antique Provinces. Y

EL"_AHI..E d—Lengths of the different classes of roads
. Capiz Province * :

ettt L N8 L0 T G
e

National Provineial

Bureau Of’ 't'he Uensus ics, “

! ip & and Statistics, Yearbook o Philippine Statistics 104 ‘ e

Weau of Printi i 2 ilippi AR [ £ w(M. pmu‘ )
i : o iherten d . -

LY

1k
1!

T
8
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Spanish influence in Capiz started in 1569. Legaspi built

tipal roads that connect all towns and big barrios to the |

DESCRIPTION OF THE  AREA 11

. A railway line connects Roxas City with Iloilo, City. It
pisses through the towns of Dumarao, Cuartero, Dao, and
Panitan. :

Roxas City and New Washington are the ports of  the prov-
Ince. Inter-island ships call at these ports for passenger's
ind cargos. These ports are also capable of handling ocean-
yoing vessels.  The port of Capiz is well protected from the
northeast and southwest winds. :

The Philippine Air Linés, Inc., operates an air service bet-
ween Roxas City and Manila via Iloile City. ;
Other eultural features—The provinee has thirty: one munic-
{palities. Tangalan, Lezo, and Madalag ave the newly organ-
jzed towns of the province. ;

All towns and big barrios have public schools with primary
nnd intermediate grades. Small barrios have primary grades
only. The central high school is located in Roxas City while
{unior public high schools are found in some towns. A rural
high school is located in Banga, There are private gchools in’
wome towns that offer elementary and secondary courses. The
private schools in Roxas City and Kalibo offer collegiate courses
us well as the elementary and high school curricula.

The provincial hospital is located in Kalibo. Tn Roxas City
|4 located the Emmanuel Hospital and maintained by American
‘imissionaries. Puericulture centers exist in nearly all towns
of the province. ;

The predominating religion is Roman Catholicism. Roman
(atholics are found in every town; Protestant and Aglipayan
¢hurches are also found in the province. i

Industries—Farming i the main industry of the people.
lishing, making of nipa thatch, weaving, and pottery making
are the other important industries.

Fishing is the main source of livelihood of the people who
live along the coast. Fish supply for the province is ade-
(uate. Excess catch is salted and dried and then sold in the
Cnterior towns or shipped to other provinces. The culture
of bafigos is not yet well developed. There is, however, a good
utlook for its expangion and developmerit, hydrosol areas
vince heing extensive and suitable for fish pord

dmportant home industzy
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% s L DESCRIPTION OF THE AREA 12
Before World War 11, the weaving industry was well developed.
It was, however, almost abandoned during the Japanese occu-
pation. It has not yet been fully rehabilitated. Mat and hat
weaving are the other cottage industries of the province which
provide additional income for the people. In addition, the
manufacture of shoes, slippers, and clay pots are also common.

CLIMATE

The province of Capiz has two types of rainfall, the first
and third types. The first type of rainfall occurs along the
western part of the province bordering Antique. There are
(wo long pronounced seasons, dry from November to April,
and wet during the rest of the year. July and August -have
the highest precipitation while February and March are prac-
fically rainless months. !

The third type of rainfall oceurs in the eastern part of
the province. It has no pronounced rainy period and no dry
weason. In this type, October has the greatest precipitation
and March has the least.

Table 3 presents data on the monthly and annual average
painfall and the number of rainy days from two weather
stations in the province representing the two types. Ibajay,
which represents the first type of rainfall, has the highest
uverage annual rainfall but has the least number of rainy
ays. TRoxag City, which represents the third type of rain-
fall, has the highest number of rainy days but has the least
nverage annual rainfall. Dao, on the other hand, which also
pepresents the third type of rainfall, has a higher number of
painy days than that of Ibajay but lower than that of Roxas
(lity. Dao has a lower average annual rainfall than Ibajay
but higher than that of Roxas City. A o
| The temperature slightly varies throughout the year except
. where there are great variations in elevation. The lowest
lemperature occurs during the months of January and Feb-
" puary with 25.6°C and the highest is in May with 28.0°C.
The average annual temperature is 26.8°C, which is lower
ian that of San Jose de Buenavista, Antique, and very slightly
i of lloilo City. Table 4 gives the comparative
oratures of Roxas City, San Jose de Buena-

"

Figure 3. g she i
Iid The supply of .ﬁ‘sil in the province is adequate. Excess calch is salted
4 dried, and sold in the interior towns. ;

¢
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R e Rl ¥ Qg it Sl




SOIL -SURVEY "OF ‘CAPIZ - PROVINCE

B ; : CLIMATE : 15

TABLE 3.—Monthly and annual average rainfall and mumber of rainy
days in different stations of Capiz Province

e

First type S 3
el Third type of rainfall

Month
Ibajay Roxas City Dao
o 12 years 4T years 20 years
albyo e e e R — 4
lal lh. ew Washingien inches days inches days inches days
A i
| ' T o DR SR Sy 5.42 12 5.48 17 6.07 14
i B Il e e e L 944 8 3:38 12 4.61 10
31||[| [T Baben (rriK@)Rommy City March. - 188 | .8 208 | 9 327 | 10
; m Lsipn R T fopaliso, SahET 3.14 7 St 8 257 -6
Pl 2ner i May 7.48 11 711 14 8.77 14
Nl la pian f ”” 4 e ST 14 10.62 19 10.87 16
i\ ”!5” | [Pantevad? Riive s | 19.68 19 | 10,44 20 9.07 15
ioMambusas paRE C o R 16.89 17 .86 17 8.16 14
il Sigma© op o Heptember. - i l 16 9.95 17 9.97 16
it |l oCuart : October.. - St 0 T T 17.68 20 | 14.59 51 | 12,51 17
IEEr il ettt i NI Ovarmnbarl L fh e REE e E o 12.71 16 | 11.75 20 | 14.45 18
Tapas g| ra :LE*LIJ F December__._--r==--=-- TREOTE ERACED 7.46 14 .93 19 9014 15
‘ e L e i 117.29 ‘ 162 | 95.29 | 198 & 00.16 | 165

e

TABLE 4.—Comparative mean annwal temperature in  the provinces of
Capiz, Antique, and Iloilo for 16 years?

Month San Jose Roxas City ~_ Iloilo

3 Antique Province| Capiz Province Tloilo Province

cC .6 cC

TADUATY o mis b e f o RE ot s 26.2 25.6 25.6
PehIuaTY . - cis mmmm—mmmmmm o omom e = 26.4 25.6 25.8
March._ - 27.3 | 26:6 26,8
< | B 28.2 27.6 27.8
MAy ot ot i s 28.38 28.0 27.9
R T S TR 27.5 27.5 27.3
JUY oo mm s 26.8 AR 26.8
August. .- - 26.9 L 27.0 26,8
September .. cocoomom- 26.8 26.7 26.6
Qetober. coc e eimam = 26,1 26.7 26,6
N OVEINET (oo e - —mmmmmmmm—mm o S == m o= 26.0 26.6 26.4
December. . - <c-c-emmmmmmemoamono—=sso 26.8 | 26.8 26.0
Mean annutal oo ibormnnmndo oo ar ‘ 26.8 26.17

R A e e e S

AGRICULTURE

The principal occupation of the people is farming. The
data and statistics cited in this section of the report are from
census reports published by the Bureau of the Census and
~ Statistics. In 1918 the total farm avea of the provinee was
99,784 hectares of which 56,555 hectares were cultivated. In
' the v corded farm area was 81,678.59 hectares with the

¥ ction estimated at P29,220,474. The increase
it 3

.

122

T —

Figure 5. Climate map of Panay Island.

The relative humidity is high at all times
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75985 69 hectares of irrigated land i 'l:hg D
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over the 1918 tabulations in both the total farm area and
the cultivated farm area were 37,274.49 and 25,123.59 hec-'
tares, respectively. The steady rise in population caused the
expansion of the area under cultivation.

Agricultural practices in the province have not improved
much from the centuries’ old ways of farming. The wooden
plow, harrow, and the carabao, which are generally used |
throughout the Philippines, are the principal tools and beast
of burden of the farmers both in the lowland and upland
areas. The farmers, like in most parts of the country, have
not availed themselves of the scientific aids. In some sugar
cane plantations and rice fields a few. progressive farmers
use fertilizers. This practice has increased the yields. Green
manuring and soil conservation are practiced to a very limited
extent. In general, most farmers still do not take advantage
of the modern methods of agriculture.

‘A very limited area of the cultivated lands is irrigated by
damming up the rivers during the dry season. There is no |
government sponsored irrigation system and most of the farm
lands of the province are rain-fed,

The uplands and rolling areas are adapted to diversified
farming, but an adequate program of soil conservation must
be followed and proper soil management should be practiced
in order to maintain the fertility of the land and prevent
erosion. Crop rotation, catch cropping, and fertilization are
practiced to a certain extent in the upland and rolling areas.

Figure 8. Rice is the main crop in the province.

CROPS

The ten prineipal crops of the province are rice, sugar cane,
coconut, corn, cassava, camote, abaca, gabi, tobacco, and mungo.,
Table 5 gives the hectarage of these crops with their corres-
ponding production and value for the year 1948,

Rice—Rice is the main crop. It is erown quite extensively
in the lowlands and in the uplands. In some places of the
lowlands, the planting of rice is twice a year where the third
type of rainfall occurs. The first planting usually starts about
the early part of September and continues to October. The
second planting begins in November; harvest is from February |
to March. According to the census of 1948 there.-' ore
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for the second planting to 9,932.94 hectares.  An irrigation
system is a must for the province.

The range in production of lowland rice in unfertilized
fields is from 15 to 40 cavans of palay per hectare; in fertilized
fields, it is from 50 to 70 cavans. In the uplands, the production
is from 5 to 25 cavans of palay per hectare. The common
varieties of lowland rice are Elon-elon, Pinili Puti, Casicad,
Amarillo, Dadidit, Apostol, and Kalubag. The upland rice
varieties are Guinatos, Kutsiam, Karibo, Guinangang, and Sulig.
 In 1948, rice production in Capiz were as follows :

Area in Production
Crop Ha. in Cav. Value
Lowland rice, first crop ... ... 3747659 944,728 P10,865,157
Lowland rice, second crop ... 9,932.94 184270 2,180,343
Hpland sees oo e o ok 167,367 2,027,393

TABLE 5.—Area, production, and vahie of the ten principal erops of .

Capiz Province, 1 948

Areain hectares Production Value
57.363.30 1,296,365.0 cav. P15,072,893
4,322,975 155,232, 8 tons 5,204,931
- 17,080.13 52,084,751.0 nuts 3,501,328
6,168.95 70,789.0 cav, 674,206
2,065,389 7,266,288.0 kg. 636,308
1,564.63 3,610,942.0 kg, 323, 804
5 971,88 |. 310,606.0 kg, 199,565
B 312.44 757,444.0 ke. 93,631
i Lt L 92,68 30,486.0 kg, 33, 786
88.06 16,194.0 kg, 10,071

d during the Japanese oceupation. They have been
ftated but they are not yet operating to their full capa-
#,  The planting of sugar cane is concentrated around and
these two centrals, Small scattered plantings are also
i many parts of the province.

o uit.—The area planted to coconut in 1948 was 17,080.13
hectares. There were 2,094,333 coconut. trees of which
1,5'80‘,5;29 were bearing. The production for the same year
was 52,084,751 nuts valued at P3,501,328. Most of the coconut
trees are found along the shores and on the hilly areas, while
some are along the banks of rivers. The five towns h
lead in coconut production are Buruangs, | - | -
Batan, and Nabag,

AGRICULTURE

i i in the
b 10. A fertilized field of sugar cane, Large plantations of this crop
s [ province are well managed.
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) it
PABLE 6.—Number of trees, production, and valwe of ten leading frui

Corn—Corn is second to rice as food crop of the people. ke il el s

It is planted both in the lowland and in the upland areas. Two?

x a - & y — T . Value
plantings a year is a usual practice throughout the province: S \ Senber | Production \ a
although a third planting is also done when possible. The 0 ST AT PRI e bunches | P1,017,670
B 3 \ 1,141 sApe et DL 7.8
common varieties of corn planted are the White and Yellow Y. ... . . T i 3;333 AL bone %E?,ggg
. . ; 5 : eLET N (i oo S 50,32 1150, i 37,672
Flints. A white glutinous variety is planted in small scale.’ \ Sgggg SEALE 34,705
: 1 : slf gt 28]
The production of corn ranges from 6 to 25 cavans of shellec S, =~ : 11,486 20kl B o) 22,198
heot in the lowland d 4 to 12 T o 0/ iC- - oo e e d, 2% 325 516 fruits | gl 32
corn per nectare in the lowland, an 0 cavans per hec- S va . . ooooooooo-oo i 1Bk 211,966 fruits 13608
tare in the upland. - e 3, 52 l

] 3,528 ] 63,056 fruits
Blimmelo o oo

Root erops.—The leading root crops ‘are camote, cassava,
and gabe. In 1948, there were 3,932.46 hectares cultivated to.
these crops giving a total value of P1,053,743. '

Legumes.—The leguminous crops of the province are peanut,
mungo, soybeans, cowpeas, patani, cadius, and other beans.
These are planted in rotation with the major crops like rice
and corn. Sometimes they are planted as catch crops. The
aggregate area planted to legumes in 1948 was 164.43 hectares.

Vegetables._—nVegetables are planted in small scattered areas.
They are mostly in home vards and gardens. The supply of
vegetables is quite adequate for the provinee. :

Fiber erops—The fiber crops are abaca, kapok, buri, and ]
cotton. Abaca and buri were the most important crops be-
fore World War II. The value of the abaca fiber produced
from 2,037 hectares in 1939 was P50,5623 and that of buri

leaves from 11,753 trees was P53,030. Tn 1948 the abaca fiber

Others crops—Other important crops otj Gaplg ?(1)";3 J]Eo}?emfsgi
betel nut, and sabutan fiber. Bamboos gle usﬁi) WA
{truction of houses and farm sheds; sab'u:tm@ er

hat weaving and rope making. The aggrega

brops in 1939 was P78,785. \

te value of these

LIVESTOCK AND POULTRY INDUSTRY

In 1948 the principal livestocks in ﬂ?e proxlfé:;e tx}v;r:riee ;:311;—
be. S oats; in poultry,

s cattle, hogs, horses, and goats; . . .
3\?\:51}, were chickens, ducks, turkeys, geese, and guméaa fz*gjlfi
'! able 7 gives the number and value of livestock and po

{or the same year.

and valuwes of lwvestock and poultry m Capiz
Province, 1948

PABLE 7—Kinds, number,

| ; v
Number | Valuc in pesos

Livestock and poultry ]
produced from 971.88 hectares was valued at P199,565, and S A PY,476,867
that of buri leaves from 3,406 trees at P7,729. At present, Bkatiaos. ... ooies e T DR oo GG
abaca production is declining. The fields formerly planted ihicrenc e SRLAN 6,898 | 30993
to abaca are for the most part devoted toleorn. gL ; Es R Ggﬁjgéﬁ

Tobacco.—Tobacco is a minor crop with only 92.68 hectares, AT LR an 1:?, o
producing 30,436 kilograms of leaves valued at P33,786. Tho e e i (0O CE R B T &
‘ . tobacco leaves produced are for local consumption asg well as P : Rl
for export. "I‘he paising of livestock is one of the sources of 1nc

Fruwit trees—Banana is the most important fruit crop of
the province. Banana grows well on all the goil types of
Capiz. Jackfruit, breadfruit, mango, orange, pineapple, and
pummelo are the important fruit trees of the pi '
o types of; rendar the p
M various :

i cial livestock raiging in
of eople. There is no COIHI!:IGICIR . 0
E t;x?bvl;ncz, hence the raising of livestock is confined to back

ity of Dumarao. This stock farm

clor

th um

in the farms and homes. The government maintains &

+ before World War II, but
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project wherein foreign breeds of chicken are raised.

LAND-USE CHANGES

Land-use changes in the province were influenced by the
economic needs and the increase in population. Forests, open

were turned into croplands. :
The total farm aréa of the province according to the census

cultivated. In 1948, there were 137,058.49 hectares of farm

vated; 23,207.85 hectares, idle land; 15,224.47 hectares, pasture
land; 9,402.75 hectares, forest land; and, 7,544.83 hectares of

of the farm lands and cultivated lands was 37,274.49 hectares

the farm area devoted to the cultivation and raising of different

and forest lands are those lands occupied by forest. ' Other
lands include urban lands, home lots, and waste lands.

FARM TENURE

tull owners; 9.8 per cent by part-owners; 25.9 per cent by share
tenants; 0.3 per cent by share-cash tenants; 0.8 per cent by

0.1 per cent by farm managers. The area of farms operated

by all farmers was 1387,058.49 hectares divided into (1) full'y

owners, 57.3 per cent; (2) part owners, 11.1 per cent; (3)

share tenants, 17.8 per cent; (4) share-cash tenants, 0.5 per
cent; (5) cash tenants, 0.6 per cent; (6) other tenants, 11.5

per cent; and, (7) farm managers, 1.2 per cent. The a er
size of farm cultivated is 1.82 hectares, but the
of farm cultivated ull owners ig 1,79 §

slaughtered. New breeds of carabaos and swine were imported
to rehabilitate the remaining stocks. A dairy herd is main- |
tained by the stock farm and the dairy products are sold in
Dumarao and neighboring towns. It also maintains a poultry

The yield from. this a
would hardly be enoug
|y, therefore, necessary
wource of income 1mn or
{he province is more or
{nrmers which accounts for the abs

grasslands, and some areas that are better suited for orazing

of 1918 was 99,784 hectares of which 56,555 hectares were

area. Out of this farm aread were 81,678.59 hectares, culti-

other land. This shows that from 1918 to 194R, the increase

and 25,123.59 hectares, respectively. Cultivated land means

crops, and idle lands are those lands which are not cultivated,  farm types defined as follows:
neither are they forest nor pasture lands. On the other. hand,

pasture lands are those farm lands which are devoted to grazing,

In 1948, there were 44,956 farms operafed by all farmers in
the province. Of these farms, 47.3 per cent were operated by

cash tenants; 15.9 per cent by other tenants; and less than

AGRICULTURE : 25

rea gives the tenants an. incom.e' Whlc;;
h for the support of their families.

for the tenants to have a supplementgry.
der to live decently. The farm area of
less equitably distributed amcfng the
ence of tenancy disputes.

FARM INVESTMENT ;
o different farm investments

: o show th : il
There are no records to sh wing farm equipment and

in the province. In 1948 the foll
|heir values were:

Number _V(ll-ue "

Pﬁ;:fs izzgig] I
el e
(Sj]i:?ss 12,8'{3 ‘ :
Tractors .ol s

‘Stripping mMAachines ...l oo
TYPES OF FARM % f
i ESE e S ; s
The 1939 census of the Philippines gives twelve kinds of

ch the area planted to low-

: ‘ h whi
1. Palay farms are mmE b “cent or more

land and/or upland palay was equal to B0 per

A by £ cultivated land. _ .
Ot;h%;l*r?af:rn?s are tarms on which the area planted to corn

5 the area of cultivated land.

I WB:S eq%al tOfiSHI:: rafznfag;n;nzie v?riich the area planfced to abac(:ia

iy : Auzgzaiao 50 per cent or more of the arfea of cultwated} ligeci

wa: eélugar cane farms are farms on which the ar%a pre;a !
to s;ugar céne was equal to 50 per cent or more qf the a

- eulti d land. : ; ,
cugwgzio'm farms are farms on which 50 per cent or morg

. ts.
; Itivated Jand was planted to coconuts. - =
3 Gth;‘rcl:ltlif?ai'tggs are farms on which the cultivated area p]iar;tig
10 fruit trees Was equal to 50 per cent or more of the are
cultivated land. - rea planted to
:'F"T- obacco fapms are farms on which the area p N
e atial to 5O per cent or more of the area

farms on which the area

A
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SOIL SURVEY METH_ODS AND DEFINITIONS L7

to tobacco was equs
qual t
cultivated land. e o

o ;
camot‘;efszilble farms are f.arms on which the area planted t
onions ’rad' io, soybeans, sitao, cowpeas, patani, beans, ¢ di O‘
potato:as We:: (;qeg?fa];ts’ cabbiages, ghbE, Water;nelons, a:‘:dl/?)Si

ual to : ) Hil
vated land. 0 per cent or more of the area of culti-

10, Lt '

e hec%;::stgck farms are farms which have (1) an area of

b shielgorsﬁ&(z()g j'mtlznre than 10 heads of cattle horseos :

farm 32 ! ess than 20 per cent of t t

lfiﬂ. aggil’ii usfed for the production of crops, fruitsOfoIhxf 11;:0 ]
300 chicken ¥ farms are farms on which there are,moreutsl:l‘

or 200 ducks and less than 2 hectar SH

land, ectares of cultivated

12. Other farms are fa i '
re farms wh i
any of the above eleven -groups.mh el

poses a series of layers or horizons called collectively the soil
nrofile.  These horizons as well as the parent material beneath
Wre studied in detail, and the color, structure, porosity, con-
sistency, texture, and content of organic matter, roots, gravels
ind stones are noted. The reaction of the soil and its content
of available plant nutrients are determined in the laboratory.
‘['he drainage, both external and internal, and other features
wuch as the relief of the land, climate, as well as the natural
and cultural features, are taken into consideration, and the
Anter-relationships of the soil and the vegetation and other
environmental features are studied.

On the basis of both external and internal characteristics,
{he soils are grouped into classification units, of which the three
nrincipal ones are (1) soil gseries, (2) soil type, and (3) soil
Phase. When two or more of these principal mapping units
re in such intimate or mixed pattern that they cannot be
¢learly shown on a small-scale map, they are mapped or grouped
into a -(4) soil complex. Areas of land that have no true
" a0il, such as river beds, coastal beaches, or bare rocky moun-
{ainsides are called (5) miscellaneous land types. Areas that

per cent of the area 0-

d under

L ABLE 8.——N ot b - oF [ ! "
] Eﬁ?ﬁbe'? (Lﬂd per C‘le‘- 3 CZ’.!‘SL’) ?:b?éf'bﬂ?l ype o 7o ‘
i c ﬂ'fprbz, i 948 ¥ YL J S AN

St RN TR S

S I ML
—

Type of farms

Number of farms Per cent.

distribution
et e Sl e " .re inaccessible like mountain and great forest areas whose
BT IR e et 665 G classification is of no agricultural importance for the present

e e 6,%33 Ig_‘g_ Care classified as (6) undifferentiated soils.

L o ofg o than 1.2 A series is a group of soils that have the same genetic
Lo s o < 207 e g_-;; , _}mrlzons, similar important mc?rphologlcal ch'aracterfstlcs, afnd
L st  have the same parent material. It comprises . soils having
~ pagentially the same general color, structure, consgistency, range
of relief, natural drainage condition, and other internal and

oxternal characteristics. In the establishment of a series, a
geographic name is selected, taken usually from the locality
where the soil was first identified. For example, the Sapian
sories was first found and classified in the vicinity of Sapian
~ fown in Capiz Province. ‘

A goil series has one or more soil types defined according to
the texture of the surtace soil. The textural class name such
. as sand, loamy sand, sandy loam, etc., is added to the series

- name @ u complete name of the goil. For example, Sigeay
| type within the Sigcay series. The g0il type,

] neral characteristics as the soil series

| :'[‘ h

SOIL SURVEY METHODS AND DEFINITIONS

Soil surveyin i
g congists of (1) th il

i 4 Mg e deter .
'clgﬁgﬁgm&l characteristics of soils, (2) t}izlng;on. of thi
5binn (%)milhgifr ?i(:lll_s In;a_o units according to their I:zgglrg;c?;'d
gy lineation on maps, and , M
‘E:ftiﬂ}e_lr characteristics in relation to a r('4)1the L
activities of man. - griculture and other

The soilg, their | :
B Sty andscapes, and underlyi
' | _ : ing | it
ined in as many sites as possible Bi;rig for!;‘;on Wl
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« are principally devoted to the cultilva-
he upland and rolling areas are suited
cand fruit raising. The sea
and marshes are suitable

The plains and valley
\ion of lowland rice. T :
o crop diversification, grazing,

characteristies, it is usuall i i ;
5 RO v the unit t i g
~are definitely related. g e

A phase of a soil type is a variation within the fype, differing '

trom the soi ; : .

externalet }?;)11:1 typeb only in some minor features, generally shores except those covered by swamps
e in, 8 fmay e of special practical significance. Differ- for the growing of coconuts. : _
i o relief, stomness_, and extent or degree of erosion are The soils of the province were divided into three gener.a}
: i n as phasfes. A minor difference in relief may cause a groups; namely, (1) soils of the plains and valleys, (2) soils
r - ;%zéin taE,’;")lcul‘uural operation or a change in the kind of 61’ the hills and mountains, and - (3) miscellaneous land types.
I vy to : i : o : ¢
| of accelex?rated e used. The phase of a type with a slight degree 'Pable 9 shows the area and proportionate extent as well as the
fi st ef‘osmn may present different fertilizer require- | present land-use of each soil type; an accompanying soil map
| Sl e i e]: cultural management problems from the real shows the distribution of each. : _ i
I de reyp f 1 phase of a type due mainly to degree of erosion, - The different soil types and miscellaneous land types are
I| fafe :0?1 iSSOEe, aﬁld amount of gravels and stones in the sur:- ' as follows: G :

: sually segregated on the map i X 3
I be delineated. e e areocunag A Soils of the plains and valleys: e
i - . 3 \ 1 : oll type

. o zﬁ 3011_ complex is a soil association composed of such inti- ' e

dicai én]Xture of series, types, or phases that cannot be in- 1. Umingan sandy loam 1?0
It -e Sep%\l‘ately on a small-scale map. This is mapped as 0. San Manuel clay 10810 .o . 236
‘- ' a unit and is called a soil complex. If there are several i '3, San Manuel sandy clay | 1oam ool i E‘)g?(
in an area, such as Sara, St ; ; LErREY eLal SCHICS PR o GRS RS i 2
| a, Sta. Rita, Alimodian, and oth 123
| that are mixed together, th : G Ll 5. Sara: sandy losm
i of th gether, the two dominant series bear the name R L et 228
i deh S (;Olnp]ex., A th.e case may be. If there is only one 7. Sta. Rita clay ... 133
j th Mant ponistibuent it ‘a ‘scries, that series’ or type bears 8. Maligaya clay 221

& Illame of the complex, as Sara complex or Alimodian ARV o e S

f compiex. : ; : y s . :
E o : ) ' i B. Soils of the hills and mountains:
| Surface soil and subsoil samples for chemical and phvsi S ik 140
k- analySES are collected f Y physieal 1. Luisiana clay Toam - - C et e
[ NOEVREL T L e ed from each soil type or phase, the num- 9 San Rafael loam ... 133
b o sdlieh s I?les eing determined by the importance and extent 3, Sigeay clay ;gg
; t -C i f:ype or phase. Soil profiles of important 50il 4, Sapian clay ... e e L L T
' ypes are obtained for morphological studies. s hinin By e st e e
i 3 ;I‘he tr;‘}oﬂ survey party, composed of two or three soils men, };-' (75 ﬁ:“;?mﬁif;mm complex o
i ¥ L v [ 3 X nang (LN oo neamronm T i
( BR e area and delineates the various soil types’ 'ph‘asesl ‘ R, Faraof (o AR R R ' : g

complexes, and miscellaneous land types. . Miscell land types:
3. Miscellaneous :

. :ixllé r;a:)tu(;*al anld cu:iltural features found in the area, such a;a } -
‘ , roads, railroads, bri , Wee |
; : dges, telegraph and telephone lines ; % Iﬁiﬁiﬁ “soils, undifferentiated ... ?jg

REeEnch Hand L e
QoIL§ OF THE PLAINS AND VALLEYS

oilg of the plains and valleys occupy an area of 77,333.09

5 per cent of the provincial total. These soils

Jt:)a_rrmg, towns, and ecities; rivers and lakes; prominent moun
ains and others, are indicated on the soil map '

THE SOILS OF CAPIZ PROVINCE 3
soils of Capiz Provi slet of sails of recent "

om recent alluvial deposits. They

S ny o
,.-I‘ ne

SR
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i i 3 L
TABLE 9.—Area, percentage, and present wuse of each J-'ll
Capiz Province* e 8

Soil
S : Area in
£ Soil type v hectares  |Per cent Pre:
No. sent uses
1 | Hydrosol
,,,,,,,,,,,,,,,,,,, 25,754.81 5.84 | Fi
3 5. ishponds, ni £
18 R e Sy groves, [ neie e me
5 5 1,18 | Planted to coconuts, ¢orn, camot:
- ‘ vegetablel E A i i
100 | Umingan sandy loam. . _._.___ 1,965.20 0.45 | P s A
g 5 .45 rincipally for rice and
E:ﬁgndarilg for tobacco, :l‘;;gl-'
3 : 3 roo it
236 | San Manuel clay loam____.__. 15,448.25 3.50 | F an].'i ﬁananas.cmps, o
: S or lowland rice, su;
x e, sugat ca
596 | San Manuel sand coconuts, fruit trecs, o0t ‘crop,
)l sandy clay loam . 3,542 .30 0.80 Lm&nal&as, el e
( s and riee, ecoconuts,
camote, cas,aava,' bea!;;s, E;;g:

237 | Sara clay loam : T
___________ uts, b i 1
: SRR s roRl iRl cpaid e:}tl:f:n‘ii'vﬁ;gcfﬂ?it i
| ce, corn
e ‘ ¢oconuts, bananas, T i 3
b L 181065 - 081 | Lol nend fruit s
. Vg and rice, ecorn, sugar'
; coconuts, fruit tree: on
PoRE Bantopiclay. - LSRN 25,186.75 5.70 Ininld ‘fge’tables' i
5% sowland rice, eorn, su
, sugar cane
whe camote, cassava, banan: <
B R e S Loasiis ] 0in | oW e choagutar” "
5t 9 rice, corn, camot
g : _ = v, vegetables, sugare,c;a&-
e g 10, 8RB - 5046 | ol o o trees. -
.46 rice, corn, sugar ca
| ‘ il . cane,
R G SRy - fruit irees, Dascocouts g
5 . .46 Lo{;«?irlam_i]t rice, corn, sugar cane
g ‘ oconuts, bananas, frui Y
1&‘“31 clay loam___.______.. 18,717.40 4.24 U{;;i%&fab!es) e C:(];!I;g i
. rice, eorn B, 5
?,Z;‘é'ﬁ;‘ﬁ?’ ’bananﬂ's, fﬁgi t'i':!t;:’
9 : |
L AR e il and beanss.’ o o inge
2 5 1.89 M;a’jor part is forest and cogonal
_8mall - portion eulti i
2 vates
228 | Sapian clay it bm?anggr
————————————————— CnSain Tk s coconuts, and fruit treeg 5
L Sl‘l;l';ig‘le portion cultivated to upland
, corn, coconuls, ba
: !:L?Sarns,ismtingo, and fruit n;gg:z
i 3 orest  an i
. wa72.95 | 1.1 | & Go0d for grazing. o hedesl
; Sm?‘ll porfion cultivated to upland
rice, corn, camote, cassavna
'vegebablgs, bamboos, bananas,
. and fruit trees. The rest is
slay loam. ... 145,684.95.) 89, 01| ook and congal ]
i Some parts cultivated for ‘
lb{'(:E‘, corn, sugar eane, coggzl:llzlég
‘ c:ﬂr{jnnashfruic trees, and root
Y . : Crops. e rest i
125 | Alimodian-Barotac complex.__| 13,391,385 3 S EEE Isr Pfgcmal i,
8.04 | Pasture land; also f 5 a,i]ng.
; also for upland ri
R corn, coconuts, bananag belx;l;:'
L o ik e mungo, and cassava / :
- Upland rice, corn, coconuts, bana
e : nas, roof erops, som i :
1} anfor el AN SE R e 10,900.85 247 iagemlied, ang bum%g;mt e
. Small portion eultivated t:'upland
;:’cn, corn,  eamote,  cassava
g me fruit froes, coconuts, and
ananas, The rost i foreny

I _.unt.uin soils, undifferent -

T and eogonal,
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m reddish brown to brown, and

m silt loam to clay; fro
Their profiles range from un-

k brown to almost black.
cloped to slightly developed.

UMINGAN SERIES

The Umingan series was first identified and mapped in
ngasinan Province. In Capiz it occurs along the banks of
¢ Alklan River. Its relief is level to slightly undulating.
ainage is good to excessive. Soils of the series receive

yly depositions of alluvial soil materials.
00).—This soil type covers all area

{Imingan sendy loam (1
t is found in Madalag and Libacao.

about 1,065 hectares. I
e surface soil is from 25 to 40 centimeters deep. The soils

 areas adjacent to the uplands have finer textures than those
ng river banks. The soil is loose and friable. It can be
owed any time without the danger of puddling. The sub-
il is about 20 centimeters thick. It consists of friable and
uctureless sandy loam and is slightly lighter colored than
¢ surface soil. Underlying the subsoil is a layer of gravels
hich vary in depth from 40 to 100 centimeters from the

rface. This layer of gravels is the distinguishing character-
{ic of the Umingan series, differentiating the geries from
her alluvial soils. Beneath this layer is another layer similar

y the surface soil.
The soil is good for diversified farming. One great hazard
this series is the yearly overflow of the river which usually -
The loose surface soil

wcurs after an intense rain or storm.
highly erodible. Qoils of the Umingan series, because of

¢ nature of their profiles, have low water retentive capacities.
Lowland rice yields from 30 to 35 cavans of palay per hec-
re; corn from 10 to 15 cavang of shelled corn per hectare
by the first planting, and 6 to 10 eavans for the second

anting. _
SAN MANUEL SERIES

. The soils of this series consist of brown to pale brownish

ray clay loam to sandy loam @_evelope

rived from recent alluvial deposits. They occur on low lying

id flat areas thus they are subject to occasional floods. They

[y

vine:

d from soil materials

Toan ,"_gﬁ).—-—kl‘h;is'aqil_type hag an area of
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1t is found along the banks of the Aklan River and Panay
River, and in Jamindan, Tapas, Dumarao, Balete, Ibajay,
Buruanga, and Nabas. R,

Its typical profile characteristics are as follows:

(E;;?;h Characteristics
0-.25 Surface soil, clay loam; brown to pale brown; moderately

granular in structure; slightly sticky; contains fair amount

of organic matter; affords good root penetration; boundary

with subsoil, clear and smooth.

25— 60 Subsoil, silty clay loam; pale brown; fine granular structure;
friable; moderately rapid permeability; roots penetrate
readily; boundary with underlying layer, wavy and clear.

60-100 Lower subsoil, sandy loam; yellowish brown; slightly compact
and gritty; boundary with substratum, clear and smooth.

100-150 Substratum, fine sandy loam to fine sand; yellowish brown io

' light reddish brown; loose and structureless. The thickness

of this layer is variable. .

San Manuel clay loam is principally cultivated to lowland
rice. The production normally ranges from 30 to 55 cavans
of palay per hectare. This production is a fair average consi-
dering the fact that in many instances this soil type is planted
{o rice twice a year without the application of fertilizer. Corn,
is also an important crop on this soil type. In Jamindan
and Tapas the yield is 30 cavans of shelled corn per hectare;
in Numancia and Kalibo it is about 12 cavans. The digparity
in yields may be attributed to erosion and tillage practices.
Sugar cane is also extensively grown on this soil type especially
in Dumarao, Dumalag, and Cuartero. The yield is 70 to 100
piculs of sugar per hectare.

There is a need for an adequate _Water supply to enable
farmers to adopt higher yielding, late maturing rice varieties,
s well as to promote a better practice of ¢rop rotation.

San Manuel sandy clay lowm (596) —This soil type is found
" in Roxas City, Batan, New Washington, and Nabas, with an
apgregate area of about 8,542 hectares. Its relief is level;
drainage is adequate. The surface soil is 20 to 25 centimeters
deep and is brown to grayish brown. It is loose and friable.
1 lowland rice fields brick red streaks are usually found in the

Figure 12, A profile of Umingan series.
A layer of stones beneath the solum
characterizes this series.

“surface layer.

grown, The yield is

~the principal crop
\ ectare. Corn is' the

. palay per

Figure 13, A landscape of Sata s
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il 282 kilograms per hectare. The varieties planted are POJ
#83 and 2887, Alunan, DI 52, and LS 23 and 16.

In Dumarao and Dumalag where the rice fields are not
Wrtilized, the yield of lowland rice is from 25 to 35 cavans of
pulay per hectare. In Pilar where some fields -are fertilized
With ammonium phosphate applied at the rate of 200 kilograms
o1 hectare the yield is from 60 to 80 cavans; in unfertilized
fields it is from 25 to 40 cavans. It is evident that Sara clay
bam responds well to nitrogenous and phosphatic fertilizers.
Liberal application of farm manure and the plowing under of
drecn manures together with an adequate supply of water will
Hicrease the production.

Sara sandy lowm (123).—This soil type is found on the
tern part of Pilar along the Pilar-Balasan road toward the
piz-lloilo provincial boundary at Balasan and Carles, It
I8 a total area of about 1,370 hectares. About 90 per ecent
il the area is cultivated to crops as lowland riece, corn, sugar
tine, root crops, vegetables, and t'obaeco.. This soil type is
fiither low in fertility. Rice yields from 15 to 25 cavans of
pilay per hectare. The absence of irrigation facilities, the
W organic matter content, and the lack of fertilization are
the main causes of low production.

ghelled corn per hectare. Coconut is also raised with an
average annual production of 30 nuts per tree in Nabas and
New Washington, and about 15 to 25 nuts in Roxas City.
The other crops grown are camote, cassava, peanuts, beans,
banana, and some fruit trees. :
. San Manuel sandy clay loam is apt to be deficient in organie
matter. A regular application of farm and green manures
ghould be observed.

SARA SERIES

Sara series was first identified and mapped in Sara, Iloilo.
In Capiz, it is found on the gently undulating areas and plaing
of Pilar, Dumarao, Dumalag, and Banga. :

The surface soils of this series are moderately loose and .
friable sandy loam to nearly compact clay loam. Concretions .
~ and gravels are found in the surface layer. Their substrata
- congist of compact silt loam. Drainage is fair to adequate.
Sara clay loam (237) —The profile characteristics of this soil
~ type are as follows: '

' {%’:ﬁﬂl 7 : Characteristics

0- 15 Surface soil, clay loam; brown to reddish brown when wet,

I grayish brown when dry; fine granular structure; moderately
friable; concretions and gravels present; fair organic matter
content; boundary with subsoil, clear and smooth.

13- 80 Hubsoil, silt loam; yellowish brown to reddish brown; fine
granulay structure; crumbly; moderately compact: moderately
rapid permeability; low organic matter content; concretions
and gravels present; boundary with underlying layer, clear
and smooth. i

30— 80 Lower subsoil, silt loam; brown to gray with ved streaks; fine

- granular structure; slightly friable svhen moist; some con-.
cretions present; boundary with lower horizon, clear and
q smooth.

80-150 Substratum, silt loam; grayish brown to reddish brown; medium
granular structure; friable; slightly compact; some concre-
tions present. 4

BANTOG SERIES

Soils of this series were developed from recent alluvial
Heposits washed down from the nearby hills and uplands. The
lief of this series is level to very slightly undulating.
Mainage 1s poor to fair.

* Bantog clay (228).—This is one of the best soil types in the
province for lowland rice culture. It occupies the greater
Bortion of the Elayan plain and parts of Banga, Kalibo, New
Waghington, Numancia, and Ibajay of the Aklan section. Iig
iroximate total area is 25,136 hectares or 5.70 per cent of

the provincial total. The typical profile characteristics of
Bantog clay ave as follows. ' )

~ Sara clay loam has an aggregate area of approximately 8,615
: ctares., Tt is unirrigated, but practically the whole area is
Ultivated to general farm crops. Sugar cane and rice are
main crops. Sugar cane yields about 80 to 110 piculs of
gar per hectare where the fields are fertilized and when

1@ (l £ ) J : | m-=

Characteristics

clay; hro_wn_ to dark brown with reddigh streaks;
ture; xoft and slightly plastic, does not becoms -

( Nt
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30— 90

90-150

level.

Depth
(e}

- 25

26~ 70

N0- o5

2

This soil type is
rice continuously, in some instances planting is done twice a
year, depletes its fertility. Rotation of crops wherein goil
building and organic matter-enhancing crops are included is
necessary. ; ‘

Lowland rice yields from 35 to 45 cavans of palay per hec-
tare; corn, from 4 to 10 cavans of shelled corn per hectare. i
Generally, corn gives a better harvest from the first planting
than from the second. The other crops grown are sugar cane,
.camotfe, cassava, banana, and vegetables. ‘

 This soil series was first identified and mapped in Iloilo
Province.
in depth from 20 to 25 centimeters.
but with a lighter shade than the surface soil.
Drainage is poor to fairly adequate.
Sta. Rita cloy (120).—The typical profile characterlrstlcs of
thls soil type are as follows:

it o it

THE SOILS OF CAPIZ PROVINCE

SOIL SURVEY OF CAPIZ PROVINCE

Subsoeil, clay; light yellowish brown; medium graﬁulal strue-

ture; hard and compact when dry, slightly plastic and
sticky when wet; slow permeability; poor organic matter
content. !

Substratum, clay; gray with brown mottlings; medium gran-
ular structure; slightly crumbly when dry, slightly plastic’
when wet. b

fairly fertile. However, the growing of

STA. RITA SERIES

Figure 14. A profile of Bantog clay.
In Capiz, this soil type is principally
devoted to lowland rice.

The surface soil is black to dark brown clay, ranging
The subsoil is also clay
The relief is

Churacteristics

Surface soil, clay; dark brown to black; medium gmnula) ‘
structure; soft and highly plastie when wet, shrinks and
cracks and beeomes hard upon drying; fair amount of or-
ganic matter; boundary with subsoil, diffused and smooth,

Subsoil, clay; lighter colored than the surface soil; coarse
granular structure; hard when dry, soft and plastic when
wet; slow permeablhty, poor in organic matter; boundary
with underlying layer, clear and smooth. ;

Lower subsoil, silty clay; light brown to brown: ‘medhlm
granular structure; slightly compact. )

Substratum, silt ]oam, lnght brmvn fine granulap smamg, y
ifriuble and soft.
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Figure 16. A profile of Sta. Rita clay.
Like Bantog clay, it is mostly util-
ized for lowland rice culture,

THE SOILS OF CAPIZ PROVINCE 39

In Sapian, the yield of lowland rice is from 35 to 45 cavans
ol palay per hectare; in Kalibo and New Washington it is
om 25 to 40 cavans per hectare. The low yield is partly
plained by the lowv yielding varieties planted, and the lack
' adequate water supply. In Iloilo Province, Sta. Rita clay
Iy irrigated and the standard late maturing rice varieties such
We Raminad, Klon-elon, Arabon, and Seraup Kechil 36 are
planted. The yield is as high as 100 cavans of palay per
hectare. In Capiz the same soil type is not irrigated and the
lommon varieties such as Pinili Puti, Casicad, Awmarillo, and
Kandidit are planted. Thig soil type when provided with
ilequate irrigation and properly fertilized gives fairly high
vields of palay. The other crops grown are corn, sugar cane,
nungo, beans, and vegetables, Corn yields from 8 to 12
snvans of shelled corn per hectare.

5

MALIGAYA SERIES

The relief of this series is level to slightly undulating. The
ixternal drainage is fair. The internal drainage is rather poor
hecause of the heavy and compact subsoil.

Maligaye cley (220).—A typical profile of the Maligaya
Saries as represented by Maligaya clay is as follows:

Dapth
{om.)
0= 80 Surface scil, clay; light brown to brown with reddish gray
streaks: fine granular structure; hard and compact, very
sticky and plastic when wet; bourdary with ‘subsoil, - clear
and  smooth. :
GH Subsoil, clay; light grayish brown to brown; fine granular
structure; compact; very sticky and plastic when wet; slow
b permenblhty
- 06 Lﬁwer subsoil, silty clay to clay; hght grayish brown to brown
“with reddish brown and dark gray mottlings; boundary
* with the substratum, clear and smooth.
Substratum, silty clay to clay; brown to grayish brown wﬂ:h
voddish brown and dark gray mottlings; gritty.

igaya clay is mostly found on the plains in Dumalag,
0, Cuartero, Dao, and Mambusao. It has an aggregate
roximately 10,833 hectares. It is one of the soil
g:hze 150 rlce culture in the province. Un-

' - eva Heija where the pro-

~ Characteristics
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insufficiency of water supply, the non-application of fertilizers,
the varieties of rice planted, and the poor method of tillage.
In Nueva Ecija where irrigation is quite adequate the high’
yielding, late maturing rice varieties, such as Ramai, Quezof
rice, Wagwag, and Elon-elon, are extensively planted. In
‘ Capiz, on the other hand, the absence of irrigation makes the:
\ planting of these rice varieties inadvisable. Consequently, the
medium early maturing rice varieties are planted which give:
correspondingly lower yields. ‘

Maligaya clay is deficient in organic matter as indicated byn‘
the light color of the surface soil. This condition may be
corrected by the proper utilization of all crop residues. Liberall
application of farm manures and the turning under of legumes:
would maintain a good supply of organic matter in the soil."
These practices could contribute much to the fertility and im-
prove the tilth of this soil type. :

mottlings which

-qv with dark orange
o friable; concre-

color to this layer;

i) 150 Substratum, clay loam;
tend to impart orange
tions present; oritty.

e plains of Makato, Numm?cia,
Tt covers an aggregate area of

i i 90 per cent are
f es of which apprommately :
R et o remainder 1S occupied by home lots or

lurm lands while the ¥ o own most
Hevoted for other miscellaneous purposes. _R1ce v gi a7 Cane
;;tensivew- Corn, coconut, banana, fruit trees, sug ane,
wamote, and vegetables are the seconqlcavf::rmclr*:){:;”;nq ' palay per
j : o ries from 30 to cayan: y
The yield of rice va the production was

boctare.  For the last few years, however, : ;
?ﬁ: as 10 to 20 cavans per hectare due to the insufficiency

bf water. In most cases the lac}{. (?f water has c{or;:rllt?cerably
elayed planting. Trrigation fa}cﬂrmes are n&n-nex:x%r = iibel'al
| Makato clay is quite deficient in organic ma e:i S e
application of farm manures and the plowing under o

Lipe necessary.

SoiLs OF T
e hills and mountains co
province, of

Makato clay is found on th
1,070, Malinao, and Tangalan. .

MAKATO SERIES

Makato series is a new soil series which was first identified S
and mapped in Makato, Capiz. It belongs to ‘the group of
older alluvial soils which have moderately developed profiles.
The presence of concretions in its profile makes this series
different from the Maligaya, Sta. Rita, and Bauang series;
while the absence of gravels in its profile makes it different
from the Sara geries. Another differentiating characteristic
of the Makato series from the aforementioned series is the
orange hue of its lower herizons. 1

The relief is level to very slightly undulating. The external
drainage is fair to good, and while the internal drainage is
fairly good in some places, it is poor in others. This soil series
ig principally cultivated to lowland rice. e 3

Malato clay (221).—The profile characteristics of Makato
clay are as follows:

gE HILLs AND MOUNTAINS
mprise about three-

. 230,130.65 hectares.
tourths of the total area of the . / : .

:*-F(‘):ey are clagsified into sevenl goil series ?nd one 501;31 I;:};:’gliizlcs

’ i i d in place from parent H a
'hey are primary goils develope pate S

nrigsgnat’mg £rom hard igneous rocks and consohdalt.ed sediment
wry rocks such as gsandstone, limestone, and shale.

The soils of th

LUISIANA SERIES ‘
of the Luisiana series were develop«_ad _from
voleanic rock materials. The soils = thus

sometimes about three meters o.r more. tT]:e
1ly and mountainous; drainage 18 adequate. o)

The red soils
highly weathered
formed are deep, !
velief is rolling, hi
pxcessive. :
~ The goils of Tuisiana series differs from. othe
| ¢ i laminos series.
4 those of the Antipolo and A _
‘ zaries pebbles, gravels, and bpulders are not found i
profile unlike that of the Antipolo Series.
- Ludgiana clay loam (140) —The typical pro
' are ag follows:

r red soils such

In the Luisiana
n the

]()eeli_l]):ﬂ)l Characteristics

0- 25 Surface soil, clay; light brown to brown with reddish orange

mottlings; medium coarse granular structure; wery har,d.'.

5 when dry, sticky when wet; some concretions present; affords

fair root penetration; boundary with underlying layer, el
and smooth. ‘

file characte‘ristics

_Gharuutsmti.ca

e B
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b

content; affords deep root penetration; boundary with sub
soil, clear and smooth.
20— 60 Subsoil, silt loam; yellowish brown to yellowish red, with re
specks; shghtly friable; poor in organic matter; hounda y
with substratum, smooth and diffused, : _
60-150 Substratum, silt loam; yellowish red to red, with dark red
specks, slightly friable and compact.

Luisiana clay loam occupies parts of the rolling and h111
regions of Panitan, Sigma, Ivisan, Sapian, Capiz, Pilar, Ponte-
vedra, and Dumarao. Tt covers a total area of about 18,717
hectares, or about 4.24 per cent of the provineial total. The
external drainage is good fo excessive depending upon the
vegetation and slope of the area; internal drainage is good.

Upland rice is the main crop. Corn, sugar cane, mungo,
beans, camote, cassava, banana, coconut, mango, citrus, and
other fruit trees are also grown. The production of upland
rice varies with the degree of slope and the extent of erosion.
On the more level areas where erosion is slight, the yield ig
from 8 to 15 cavans of palay per hectare. In areas of severe
erosion the yield is very low. The same is true for corn.

Cultivation of this soil type requires intensive soil conservatlo
measures.

y SAN RAFAEL SERIES

. San Rafuel lowm (133) —This soil type is hilly and moun=
- fainous. The elevation ranges from 500 to 2,000 feet aboy
- #ea level. Most of the area is covered Wlth secondary o
" primary forest, §
~ The surface soil is dark gray to black, and shallow, abo
10 to 12 centimeters. It is medium granular in structur
_umbly, and affords good root penetration. . The boundary wit,
underlying layer is smooth and diﬁ"used :

. Figure 18. A profile of Luisiana clay loam,
The soils of Luisiana series are deep
and well drained.

Mim; brown ; medmm granular in structure; soft, friable, anc{‘
umbly. Its boundary with the substratum is also smooth
el diffused. ;

I'he substratum is gray to reddish brown gravelly sand. If
#lructureless. Weathered andesitic rocks are sometime
ent. :
'his soil type, being hilly and mountainous, is better s |
I grazing or fI'U.lt ra1s1ng provided so:l conse 011 1m¢ i il

afe observed i The & ane S
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pproximately 8,342 hectares and occupies the rough terrain

on the eastern part of the provi 1
bordering Tloilo Province. provinee from Cuarte?o to. Pilaid

SIGCAY SERIES ¢
Sigeay series was first i ifig |

: st identified and m i :

of Sigeay, municipality of Banga, Capiz e 2

soils and is found on rolling, neor g

i . hilly and mountainous pl :
soils of this series were developed from parerﬂa(:gte i

;1;;‘1‘;?; :i]:;m basgltlc rqcks and the solum is deep like th
T ab ﬁfriis' Slgcay. zimd Luisiana series have many
L in S ey also dlﬁ“er especially in one particulé
goil ma:terials, ekni)l;:ftxllerl,ozgﬁ;e ;Z E}Jsdeelg iayer o

als, u, below the g i ich
:}:});s ;112;3;{13‘1: 1ntthc'a latter. _ The drainage is good igsgiclce‘;;if
U ke ;ge qtlon consists mostly of forest and grasse‘

ated areas are planted to upland rice, corn, camote,

rials
at of

Cas Ve V ) 1 ]1 l ree ar na OCOT ad IJ (@]
] (e

106-150  Bubstratum,

Sigeay clay (222) —The profile cha

racteristics of this soil

Characteristics

Surf: i : i l
§ u]]; ascte soil, clay,.browmsh red to yellowish brown: granul )
k. r;lct:re; fI‘lab.le; fair organic matter conten’t' aﬁ";a
Yoot penetration; boundary with subsoil ciea,,r 1

; %

“‘u“\_Sufzs;:ll, clay loam; yellowish brown to yvellowish i‘ed with 4
'1’ : orange splotches; colummar in structure: friai;l R 4
. ,ng‘amc matter content; boundar J o
- diffused and wavy.

' DO
y w1.t1'.1 underlying horizon,
loam; brick red, with red e
& ! ; b red, and orange spl

gfﬂmbzle;qivlielv(‘)’;r.tthls .113.01'1z0n, or within the 'hﬁrig?;on,p;tlc;ly

‘ LE ite soil materials occurs. It is sty ‘
. i uct g
and s locally known as isu. The' depth of the subsi?;:::

18 often indefinite.

L] a

Sigeay clay has an approximate area of 4,479 hectares located

. between the towns of B i
e anga and Libacao alo ,
Libacao road. Very little of the area is culti]v-atgg e Sl

: gﬁaft being grassland or forest land. Th

MEava. T

, corn, can

b0~ 65
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SAPIAN SERIES

. Sapian series was identified and mapped in the town (ot
Hapian, Capiz.. Unlike the soils of the Luisiana and Sigcay
Weries, Sapian soils are shallow, and are light brown to brown.
I'he. soils of this series are developed from bagaltic and sand-
‘tone rocks. The relief is rolling to hilly and mountainous.
Drainage is good to excessive. Rock outcrops are found in

my places. Two kilometers north of Sapian along the road
1o Altavas the bedrock underlying the substratum is quarried
{or road surfacing purposes.

The native vegetation on the rolling areas and on some of
{he lower hills is cogon. The higher hills and mountains are
vovered with secondary forests wherein seattered clearings are
planted to upland rice and corn. Banana, coconut, and some
fruit trees are also planted. The cultivated areas are not pro-
ductive. Upland rice yields an average of only seven cavans
of palay per hectare; cornm, six cavans of shelled corn. Other
erops planted are camote, cassava, banana, mungo, beans, vege-
{ables, and fruit trees such as mango, star apple, pummelo,
and avoecado. o -

Sapian clay (223).—The profile characteristics of this soil
type are as follows:

Depih
(em.)

Characteristics -

Qurface soil, clay; light brown to brown; medium coarse gran-
ular structure; slightly sticky and plastic when wet; on
open and almost bare places qoil is hard and compact; poor
organic matter content; houndary with subsoil, clear and
gmooth. y :

Suhsoil, elay loam to sandy loam; light brown lo brown; coarse
eranular structure; slightly £riable and loose; low in'organic
matter content; houndary with lower subsoil, clear and
smooth.

Lower subsoil, sandy clay loam; orayish brown; loose, friable,
‘and ovitty; some pravels present.

0h-1560 Substratum, highly weathered hasaltic rocks; gray, with dark

{ . grayish brown mottlines: loose, friable, and eritty.

This soil type occupies the rolling and hilly to mountainous:
regions of Sapian; parts of the uplands of Ivisan, Altavas,
and Capiz; and on both sides of the national highway

VA, Tt covers an aggregate area of approxi-

0- 25
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farm manure and the turning under of legumes will increasi
) W the organic matter content of the soil. The steeper slopes
should be kept under grass or trees permanently. '

ALIMODIAN SERIES

This series is the extension of the Alimodian series mapped

in Iloilo Province. It is found on the rolling, hilly and mount-

! ainous regions of the province. It is traversed by small creeks

and rivers. The elevation ranges from a few hundred meters

i to 1000 meters above sea level. The drainage is fairly adequate

to excessive. Soils of the series are developed from parent

materials derived from the weathering of soft stratified sedi-

mentary rocks such as shale and sandstone. The vegetation

consists of cogon in association with talahib on the rolling ]
4 areas and on slopes of lower hills; forests cover the higher hills

and mountains. ‘ ]
Alimodian clay loam (126).—The typical profile characteris-

tics of this soil type are as follows: '

th
?(:E_) Characteristics

0- 30 Surface soil, clay loam; brown to reddish brown ; good, medium
granular structure; slightly friable when moist, hard and
brittle when dry; sometimes gravels and stones are present;
fair organic matter content; easily penetrated by roots,

‘ boundary with the subsoil, elear and smooth.
30— 60 Subsoil, clay loam; light brown; slightly brittle, hard,- and
o slightly compact; poor in organic matter content; boundary
: with substratum, clear and smooth,
60-150 Substratum, highly weathered shale or sandstone; gray to
: grayish brown; weak, coarse, platy strueture; slightly com-
pact; shale or sandstone stratified.

~Alimodian clay loam is the most extensive soil type mapped
B in the province. It covers a total area of ahout 145,685 hec-
tares, or 33.01 per cent of the provincial total, It has the
largest area cultivated with the greatest number of people
dependent upon it in ‘comparison with the other soils of the
group, The general farm erops grown are upland rice and
corn.  The yield of upland rice varies in many places depending
upon the extent to which erosion has changed the physical make
up of the surface soil. On the areas where the surface goil
is already thin, or the subsoil is exposed, the production fs
quite low, ranging from 4 fo 6 cavansg of pala

ofile of Alimodian clay Toam.
good, medium granu1a.1
extensive soil

Pigure 20, A pr
This soil has
structure. It is the most
type in Capiz.

L (he ‘Dtlmhrno Stock Farm,
po by (he stock farm,

st

[: 4
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level areas, the production ranges from 10 to 20 ‘cavans o"
palay per hectare. This condition is the same for corn.

Farm management based on soil conservation principles
should be adopted to make the land more productive and safe=
guard it from erosion. Its organic matter content should be
maintained or replenished by fhe application of farm manure
and a system of erop rotation with leguminous crops included
in the sequence should be a part of the -farm program. The!
application of the right kind and quantity of fertilizer will
help maintain the fertility of the soil.

Alimodian-Barotac complex 250 =T his 9ol complex is
found on the southeastern part of Dumarao and Cuartero, It}
occupies a rolling and 'hilly region. It has an approximate ‘
total area of 13,391 hectares. The whole Dumarao Stock Farm
is within this area. It is called Alimodian-Barotac complex
because the two components, Alimodian and Barotac soils, arve
80 closely associated that one cannot be mapped separately
from the other. The Alimodian soil characteristics are more
dominant than those of the Barotac soils. The predominating
soil texture is clay loam. In some places stones are found on
the surface. These do not, however, interfere with tillage
operations. Drainage is good to excesgive.

i Bauang series.
Figure 22. A profile of
gThe soil is developed through th.e
weathering of soft and porous sedi-
mentary rocks of stratified shale and
sandstone

A greater portion of this soil is devoted to pasture by the
Dumarao Stock Farm. Within the pasture lands are spot
cultivations of upland rice, corn, vegetables, mungo, beans,
cambte, and cassava. Outside the pasture land are wider areas
cultivated to diversified farm crops. This soil should certainly
be devoted for pasture. If cultivated, the soil must be protecte

from erosion. Intensive soil conservation practices should he
followed. o i

BAUANG SERIES

Bowong  clay (121).—The soil is developed through the
weathering of soft and borous sedimentary rocks of stratified
shale and sandstone. The dominant relief i hilly to moun-
tainous; drainage is good to excessive. It is brown and friable.
The stratification of the shale and sandstone in this series is
more prominent than in goils of the Alimodi n se '
tation consists of cogon or secandary fores|

CTPRE 1111 |
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The typical profile char

acteristics of Bauang clay are ag

follows :
Bonik il is from 15 to 20 centimeters thick, -dark yellowish gray
(cm.) Characteristics lay and is highly plastic.
0- 25 Surface soil, clay; light brown to b . The profile characteristics of Faraon clay are as follows:
structure; friable : rown; coarse granular: '
usually present; ;Ogiiolg'z_sii;of;e .granules on the surface’ Rﬁﬁ? Characteristics
% s anic matter 5 g )
g‘ggcdi IiOOt penetrat;on; boundary with subggﬁteni’ a‘ﬁ'olds- (- 30 Surface soil, clay; black; medium granular structure; sticky
25~ 90 graaunal. » clear and. and plastic when wet, hard and slightly brittle when dry; E
limestone rocks sometimes present; fair organic matter con- i

Subsoil, sand :

: v texture, highl s

sandstone of cubical toé‘,"h\:’xaweathered stratified
matter content.

Subs i |
Wi?:tu;?j e Shéle and sandstone that become powder 3
thi hp -Venzgd’ sometimes stratification ig very de k g 5 1

5 fhorizon are sometimes beds of sandstone rep, cloval

tent; affords fair root penetration; boundary with subsoil,
clear and smooth.

10 45 Subsoil, clay; dark yellowish gray; highly plastic when wet,
l hard and brittle when dry; particles of weathered limestone
rocks present; boundary with substratum, clear and smooth.
1h- 60 Highly weathered limestone rocks, yellowish gray; coarse gra-

S shale an.d“
gonal particles; poor organic

90-150

ocks. g

This soil tyy i
4 (S 0] ST :
- regions annng botilcus;g:sﬂ:; l;})}llhng t':f hilly z}nd mountainous 1 nular structure; soft.
angalan and Ibaja 16 " e- national higchway between (0-150 Timestone rocks; grayish or white; porous, soft and easily
y. Its area is approximately 7,873 hec. L :

7

This soil type is not extensively cultivated in the province.
Many areas have shallow surface soils, and in some places the
limestone bedrock is visible. The cultivated areas should be
protected from erosion. Contour tillage, cover cropping, and
fertilization should be observed. Addition of organic matter
iy important. - :

Upland rice and corn are the principal crops; banana, coco- 2 £
nut, citrus, and root crops are secondary crops. The produc-
{ion of upland rice and corn is vather low. This soil type
5 better suited for permanent crops - especially fruit trees,
Orchards for citrus and mango if properly managed may prove
profitable. : : '

eonut, banan corn,
) 4, camote, cassava, vegetables, beans, I;ﬂungo,' 4
0

d som it tr *
- ;r fé“(t)llt;eileees. The yield of upland rice is quite low.
B 0w ..n] dca-van-s: of Dbalay per hectare. Corn a]sé
N :;f;e - This soil is good for the growing of
nges. The m&;pgogs, star apples, bananas, pummelos,
Bl 1ccummes orb gond msens L s e e 4
A 5 e (3} = & :
i b

and crop rotation ar
: are neces g
Mloping areas. sary practices for the ¢

FARAON SERIES :
MISCELLANEOUS LAND TYPES

. Hydrosol (1) —The hydrosol is generally characterized by
. brackish aqueous horizon or surface water ranging in depth L
from b to 100 centimeters. This horizon is the most important A5
medium for the growth of algae and other aquatic plants which
are the food of fishes. The subagueous horizon, equivalent to

‘
i

: ybe occupie ; *
e Ofi_DlUOmalag, Dumarao, and Pﬂaf},es the limesif
of - ‘

ol i th,900 h_.ectarf:s. Faraon clay, like the other .

The soil is devel ° Drovince, 1s rolling, hilly and mountaing
corallm Hme;:ﬁ;‘ﬂd t?iou?'h the weathering of soft and porou:fs; |

g 4 e limestone i i b

iout upon weatl?ering under forestecé'ggli{tii)isge-réerany grayish horizon “A” in the soil profile, is of slimy, light brown to
VO d? Py ellowish gray. Drainage ig exceséivl*e tu;ns Prangi gray clay with plenty of undecomposed organic debris. The
?ge ation Is cogon and forest. Hrosion is sepi e nat | depth ranges from 20 to 60 centimeters. This subagueous
ﬁlases- In a normal soil profile,' the surface sirmus 3 layer is underlain by a basal horizon of gray slimy clay with
eters thick, lak: clay, compact, v e 8 ; 20 to 60 to m%;e t;’m;l }Eﬁ Cezéti;nfﬁg:s. 'Thle
Sl Rk ghponds fall under this miscel-

i)
L ofi e =

with an approx-

- D1
nicl
i
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. The hydrosol has an approximate area of 25,754.31 hectares,
or 5.84 per cent of the total area of the provinee. Hydrosol
areas are extensive in Pilar, Pontevedra, Panay, Roxas City,
Sapian, New Washington, Kalibo, Makato, and Ibajay- The
halophytic trees which grow in these places like the api-api, /
hakauan, and dalwry, are oood sources of firewood and housing
materials. The nipa leaves are made into thatch for houses,
while the nipa inflorescence  is tapped for tuba and vinegar.
Parts of the hydrosol are made into fishponds especially in
Pilar, Capiz, and Sapian.

Mountain Soils, undifferentiated (45) —This miscellaneous
land type has an area of 102,581.65 hectares or 93.26 per cent
of the total area of the province. It occupies the rough fter-
rain and high mountaing on the western part of the province
bordering Antique Province and the high mountains between
Dumalag and J amindan. This area ig unfit for agriculture and

M8 _ : should be under forest only. There are clearings on some of
o s(;ilﬁisnrgf‘leoof Faraon series, ] the slopes for the cultivation of upland rice, corn, and camote
Saiaing i n::f: gl .~ which should not be go. On the other hand, open land that is
bt us coral- ‘ pare of trees should be timbered to enlarge and increase the

: natural water reservoir of the province.

Beach sand (118) —It is a narrow strip of land along the
saashore. The relief is level to very slightly undulating. The
profile is andeveloped so that to a depth of 150 centimeters from
the surface the layer is structureless, dark-gray to brown sand
with low organic nratter content. The external and internal
drainage are good. \

The soil {extural class and consistency vary divectly with
the distance from the shore; coarse and loose near the shore
and fine and slightly compact inland. This miscellaneous land
type may be profitably grown to coconut and fyuit trees such |
as atis, guayebano, siniguelas, casoy, breadfruits, nongka, bana-
nas, oranges, and chico. The area of the beach sand ig 5,211.30
hectares or 1.18 per cent:

MORPHOLOGY AND GENESIS OF SOILS

“dpily are natural media for the growth of plants. They
are mixtures of fragmented and partly or wholly weathered
vl rals, organic matter, water, and air, in greatly
ong. and have more or less distinet layers or
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materials, climate, living organisms, relief, and time are
responsible for the rise of various soil types and thei ':
characteristics. Thus there are soil types with marked differ-
ences from one another and there are soil types whose differ-
ences are broad in many respects. There are also wide areas
whose soils may appear similar but have distinet dissimilarities

in characteristics, A

In the province of Capiz, various rocks such as basalt, coral-
line limestone, sandstone, slate, shale, igneous and sedimentary’
rocks formed the parent materials of the soils. Bagaltic rocks
are found as outecrops in Ivisan, Sapian, Altavas, Buruanga,

Roxas City, Balete, Ibajay, Pilar, Dumalag, Dumarao, Nabag;}

and Batan. These are dark brown rocks and are the parent

materials of the soils of San Rafael, Sapian, Luisiana, and 2

Sigeay. The soils developed from these rocks are brown to
reddigsh brown. 1

Shale and sandstone are the dominant rocks in the province.
They are found in most of the upland, rolling, and hilly regions.
They appear as thin, yellowish-brown to gray plates in horizon-
tal layers and in stratification. Sometimes the sandstones are
in massive boulders. They are the parent materials of the
Alimodian and the Bauang soils. ]

Coralline limestone rocks are found in the hills south and
west of Dumalag, south and east of Dumarao, and parts of the
hills east of Pilar proper along the national highway. Thege
are rough rocks with many sharp and irregular edges. The |
soils developed from these rocks are generally black clay and |
very sticky, They are classified under the Faraon series, k

The metamorphic rocks are either igneous or sedimentary
rocks, the physical properties of which have been altered by |
pressure or temperature or both. These are found in the moun-
tains along the Capiz-Antique boundary.

The soils of Capiz Province are of two general formations,
the primary and the secondary soils. The primary soils are
those soils which have been formed through the weathering
process of the parent materials. Thege are the soils that have
well developed profile characteristics as represented by the
upland soils of the province. The secondary soils are thoge
soils which have been transported by the action of water nd

e plid

il sollg ol

These two generally formed soils of the province are classi-
fied into their respective profile groups. imin !
E:i 1()nf(::he profile studies and classification ofhPhGhI.)pme_t?m(l;
| ivisi il Survey from the Universii

dopted by the Division of Sqll .
li(l}al?fornia have established nine profile groups on the basis of
topography, mode of formation, :
{hese groupings the soils of Capiz
six groups arranged ag follows:

56
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The preliminary out-

and kind of profile. Ur&der
Province are divided into

Profile Group I
1. Coastal beach sand

Profile Group II

1. Umingan series
2. San Manuel series

Profile Group III
1. Sara series
2. Bantog series
3. Sta. Rita series
4. Maligaya series
5. Makato series

Profile Group VII
1. Luisiana series.
2. San Rafael series
3. Sigcay serl:es
4, Sapian series
Profile Group VIII
1. Alimodian series
2. Bauang series

Profile Group IX
1. Faraon series

v the coastal beach sand,
' flood plaing or other
The profile of g
structureless i

Profile group [, as 1'ep]fe:sﬁiznte-:dl}cf)E

i i Huvial fans,

consists of soils of young a :

secondary deposits having undeveloped proﬁle_s g
the coastal beach sand is a layer of fine to coar

gand.
Under pxqﬁle
jes. These

i d San Manuel
soup I are the Umingan an anu
ilzoill)s of young alluvial fans, flood plains or
eposite with slightl loped
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: , and
b ed on stratified rocks such as limestones, Zan;l:j:ones A
_1.1;168 The topography is generally rolling and steep.
Hhales. . <

i i rface
o series differ from each other in the color of their su
WO

2 'y

; : ils.
Hfcation. They are primary 501 y & L
flca:;;& series is the only soil series under profile group

i ils under this group are developed on lightly co?so::jaiffi
The soils u They are generally formed from the marly 1
W lik riaterials. The topography 18 generalyé b
e ’?‘he Faraon series differs from -that: of t_he hot e
m‘: Steep.' h is also a soil of limestone formatlo.n, in € }? ofé
R ll)?ack qoil as a result of the weathering of t ;: soﬂ_
”T;zr};iz 9;,omdlime limestone while the latter has a red Soil
in

LAND-USE AND SOIL MANAGEMENT :
propef‘rsoil management in fa.rmmg glas.
When the soil is given the right atten-

i ields are increa§ed,
i crgpthlé many and various

developed than the coastal beach sand. The Umingan and
San Manuel series, although they are in the same profile orouy
‘have characteristics distinet from each other. The Uminga
‘series has in its profile a layer or layers of gravels, stones;
and pebbles which are absent in the San Manuel series. They
‘have gimilar topographical characteristics and both are fitted
to lowland rice culture. 3
Profile group IIT are soils on older alluvial fans, alluvial
plains or terraces having moderately developed profiles under-
Iai_n by unconsolidated material. These are generally dee
soils and they are #ot underlain by claypan or hardpan buf
their subsoils are moderately dense. Under this profile group:
are the Sara, Bantog, Sta. Rita, Maligaya, and Makato series.
The Sara series differs from the other series under the group
in color, and in the presence of concretions and gravels from:
the subsoils to the lower horizons. 'This series belongs to the
red soils of the tropics. The Bantog, Maligaya, and the Sta,
Rita series have no concretions nor gravels in their profiles,:
characteristics distinguishing them from the vest of the series
in the group. The Sta. Rita, however, differs from Bantog and
Maligaya series by its dark surface and subsoils and a silt loam
substratum. The Makato series, on the other hand, has feW"
coneretions in all its horizons and an orange color in the lower
horizons. The relief of this group of soil series is level to
slightly undulating. They are extensively cultivated to"glen-"
eral farm crops especially lowland rice. :
The soils of profile group VII are developed on hard igneous:
bed rocks. These soils are formed from parent - materials
derived from the underlying igneous rocks, and occupy a rolling
to steep topography. The Luisiana, San Rafael, Sigeay, and
Sapian series belong to this group of soils. The Luisiana and
Sigcay series are red and deep soils, and are considered the 1
. oldest and most weathered among the group. The Sigcay
. #eries differs from the Luisiana series by a deep massive white
(B0l material usually found 50 centimeters below the surface
il many parts of the area. The San Rafael and Sapian series
ghallow soils of dark brown color. They differ from
~other by the textural characteristics of their pro;ﬂleﬁa‘wf
soils are primary soils. g
~Alimodian and the .

The importance of
heen long recogmzed.
fion, it responds rea . ‘
It is a fact, however, that in spite o s
.orreet farm practices already k"nowni crop e
mrwéll and farm production has not increase

L 50

i iz is not an ex-
with scientific advances. The province of Capiz

cep’ﬁ_ior_l-' he survey of Capiz Province it was noted -ths:it ﬂslit
During t ;Sliners who were working on lands alreg_y' L
o aﬁduc’mlon. These lands might have been or;)g?. duse
o %1‘ ¢ a good portion were at first not bad, bu o
e flup management practices, they _have bzct;::rel iy
7 faultY_ S(f)ertili'ty that they could not sustain a gtocfi Woar
ilepl‘etEd- 5 This illustrates how soils are exhaus ?ﬁ S
]?roqu.cuor?‘th 1 b"y soil erosion, or due to incorrect .arniiofljs o
fertility &0 cential that faymers should know tnoir sofls in 8
1.1033;. tg,td:aieimine the right basis for their ’Freater:l\g;;i 0 2
e s prove soil conditions in g 4 B
good yieh'is: affldt}iz ﬁgﬁzsesz? %apiz hav_e been contingogzg 7
- onturies. Livestock grazing is concentra ede o
REs folr . tion. The factors that limit to a large : rfate
il po‘fr a 1'.icu1tura1 operations in a place are ¢ o ;'u;
R ‘g' lief, and stoniness, which were discuss ”
gl chsstlih Bl f this report. 4 ol
“ ik - - Province are‘g 'mi.o e

11 LY LEL

“Hug
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ction of paddies on rice
ater immediately prevents

inderately undulating. /The constru

Crop rotati
on
should be planned to provide in Sequenc '
e soml ,
“rms to impound rain or irrigation w

legumin

ous cro ;
s p£)51:0dTh1s measure provides cover for the sof
o o e ,_thus lessening the hazards of he sol
y contour croppin i f“he organic matter in the soil eIS.(?‘,Sl'OH’
g greatly reduce runoff, thus mm Strip af
: Imizing 30
80 Ins g 50
nsure greater percolation of watel

23:(5168‘-1: These measures al
nd 1ts subsequent retention i
i ention in the soil for pl .
orn or upland ri ; plant use. Thi
tour of i rice with le 4
four of sloping lsnd checks the flow of by et
contours ands;t r’e hSoﬂ, The terracing of land foll as?ens
Sy ight angles.to the slope accompanied s
G gigagement 1s necessary especially fOrbfha g’o?
terraces depend w under cultivation. The inter e
land not culti upon the steepness of the slope W l?etwe
close growingl-vjijed under cover with grasses Il)eé’unlf s
At The;(;ps, and trees is also impor’tant fa::;-S 2L ot
SR beep slopes should never be cultivat soil 0
I better still be reforested Plari;a‘ ed I;Ut' left
; ng of moré
be seriously under-

trees on the hil :
Iy ill and mountain slopes should

fpsion. ‘ ;
- The soils of the rolling areas, hills and mountains are mod-

pately to severely eroded and so these areas need more
ntion where the control of runoff and erosion especially in
concerned. Sheet and gully erosions

he cultivated regions is

\re quite severe in these places especially when farm operations
pldom include conservation measures. In the Alimodian and
luuang series, erosion has gained headway. Many of the cul-

lvated areas have become submarginal lands. They need soil
wnservation and goil building practices. In the Luisiana and
ligcay series, sheet and gully erosions are common. These also
srevail in the other series like Faraon, Sapian, and 9an Rafael.
1 many instances their subsoils are already exposed, and in
wtreme cases the surface soils and subsoils having been eroded
\ompletely exposing the substratum. If no attempt is made
{o minimize or control erosion due to runoff the accumulative
yearly losses may someday create a problem of social unrest.
Soil types which are susceptible to erosion must be handled
by a well planned cropping system which embodies (1) crop
(otation to include a leguminous crop, (2) strip cropping by
ternate planting of grains and legume Crops, (3) applying
worrect kind and quantity of fertilizers and lime, (4) liberal
upplication of farm manure and the plowing under of legumes
{0 increase the organic matter content of the soil, (5) contour-
ing or terracing on slopes, and (6) cover cropping of critical
nreas with grasses, legumes and other close growing Ccrops,
and trees. Applying the proper conservation practices where
i hey are needed will greatly help in controlling erosion. Steeply
sloping lands should be reforested. :
Other areas which are neither suited for cropping nor past-
ure hecause of unfavorable relief 'should be planted to trees and

left to wildlife or recreational purposes.

’.

- WATER CONTROL ON THE LAND

Water ig a cause of soi i

#lso an import 011‘ erosion but at th : .
. therefore, ii{;‘:j;;vfaitor in crop Productiorf S?il;ectm;e 56,
R i e eI 0 minimize erosion as well as En rol 1
SWilter for crop neecri);3 3{ for farming operations. The S?J aSISl-l‘-
5 of crops o on th und, e e ainter
y .’ ¥ q = i . ’ 16l
BT L e e o
irrigation, which collec?n()ﬁ and erosion conttol, -draiII:a : mn
of water control on th ively contribute to the success or %f,‘_lan ]
arSiih niag importaetland.. The control of runoff and ALHES
tom lands from ﬂoodl? of these activities. Protection i;oilon"
Im’?‘iaﬁmi facilities ar:anjgm;z r;’;‘f;’izw ais? deserves attentiglgi
e soils of ; supplement rai hEs
need il ;ifutt;lﬂii zgt;lfmps and marshes of the ;rlt;ililrllcgﬁgel- |
nearly level &0 that thr om runoff and erosion because th ¥ noi:
through erosion. On ¢ CIe 1s a negligible logs of surfacey ol
fr the adjacent er hand, they receive goil mﬂ sl vity

_ The woils of - 5 &h RSN (L :
66( sl % ha § figures {he previou

e 20 ’]’f".

HE SOILS OF

PRODUCTIVITY RATINGS OF T
' CAPIZ PROVINCE

ratings of soils are. included in the soil

e they supplement the soil types descrip-
: 8 per-

L@ Lie
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suitability or unsuitability of the land for particular crop 0
set of crops.

The productivity ratings of the soil types of Capiz Proving
were obtained by the deductive method. Data of crop yie i
for a long period are considered excellent sources to furnisl
information on crops and the suitability of certain goil type
for these same crops. However, such data are seldom compiled
by farmers and even government agencies on agriculture ha
inadequate statistics. The average yields of the differe
crops on the various soils of the province were gathered through
inquiries directly from farmers, as well as studies from census,
bulletins, and reports of various provincial agricultural officialg
These figures are based on local farm practices without t
addition of commercial fertilizers or amendments. -
Table 10 gives the productivity ratings of the soils of Cap
for the major crops grown in the province. The table indicates
that the soils of Capiz Province vary in their production for
each of the major crops herein considered. These variations

in productivity ratings are significant because they show which
of the soil types need improvement.

TABLF 10.—Productivity ratings of the soils of Capiz Provinee

Crop productivity index for !

M
Soil Low- | Up- | Corn (Sugar |Caeo- | Ca- | Cas- | Mune &
{ype Soil type land | land cane | nf mote | sava | go
- No. Tice rice o Y
100= 1100= [100= [100= [100= [100= |100=
60 20 1 80 13,750 8 15
iculs | nuts | tons | tons

San Manuel eluy lonm
Bantog clay ... ..
Sta, Rita clay.
Sara clay loam .
Maligaya clay
Makato elay. .. "
Umingan sandy loam . _
San Manuel sandy ¢lay loar
Sara gandy loam . y
Alimedian clay loam.
Luisiana clay loam ..
Sapian clay_ .. ... L
Bauang elay. . Lo 00
Sigeay clay. ..
Faraon clay_ . . _
San Rafael lcam
Beach sand
Hydrosol . .

KEY TO THE SOILS OF CAPIZ PRO

. . n
L 1 wation practices recomme
: Capiz and soil conserva

Tapre 11.—Key to the soils of

Mountain goils, undiffe

ded

fertilization and irrigation or drasinag

tainous

oo

|

1 A ing, limin
usual requires erop rotation, green manuring
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- 1if squeezed when moist, a cast can be for

dry it may appear cloddy but the lumps can be readily broken,
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F;ELI; tDETERMINATION OF SOIL TEXTURAIL CLASS
e determination of the soil textural class i i |
; _ is mad g
field mainly by feeling the soil with the fingers. Wl?illen tilli

requires skill and experience, accuracy can be had if the field

scientist frequently checks
laboratory results.
Hereunder are definitions and d ipti ”
- . escriptions of th 81 il
te?mgl céasses in terms of field determination Chee
and~—Sand is loogse and single-grai : indi :
e ; : -grained. The idual
gr:amg can readily b? seen or felt. Squeezed in the hlann(%ilv;:}]f;
rg', m(lhwgual particles will fall apart when the pressure i:
eased. queezed when moist, th di ill for 1
but will erumble when touched. s e 3
Sandy loam.—Sandy loam i |
: : contains much sand with h
::tdand clay to make i.t somewhat coherent. The ind?\ljiodu'
thn g:‘;'alns can be_readlly seen and felt. Squeezed when dr
e soil particles will form a cast which readily fall apart bu

med which will bea

his field textural classification against

cazeful handling without breaking.
oam.—Loam consists of a relativel i ‘
, ; ¥ even mixtur i -
en}:c gl\a?les of sand, silt, and clay. It is mellow \ﬁfhoi (ilc)ﬁe"‘
x:;ha;] gglltty ﬁz}el, yet1 fairly smooth and slightly plastic Squeerzned'
"y, the soil particles will form a cast th- 1114
: ' | at 11 ]
ca_ri'eful handling, while the cast formed by Squeezing glle Irgf%:
sotg ‘;tar} be h‘andled quite freely without breaking El'ﬂ .'
ey loam.—Silt loam contains a moder ; :
{ Ly rate amount of ¢
ili{lih{nl afflenb.of sanc_l and only a small amount of clay, ov\:r hﬁi'"
e particles being of the soil separate called “siI:c *  When .

and when pulverized it feels sof
soil 1’_e'adi1y runs together and plfdg?ec‘{s. ﬂ(};?lijlfl.er ‘:Irlh ot J'Che .
;he soil pfflftides will form into a cast which Cag gglﬂ.(;lsi,
: ;ndlecihw;thout br‘eaki‘ng- When moistened and squeezed le)ey',"
een the fingers, it will not “ribbon” but will give 3
appearance. "
Clay loam.—Clay loam is a 4 il i ]
bre:aks in-to clods or lumps thatizf:rz f:ﬁgr:viesli}%rwmc‘?v USHE}“Y:
moist soﬂ.is binched between the thumb and ﬁr{. ) h_(-m
form a thn-:q “ribbon” which breaks readily barelgus’ Wi
its own weight. The moist soil is plastic a,,nd ehg ;us g

hat wil h ;
L Vi hear m : i
g* S uen hand W 4
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Clay.—Clay is a fine-textured soil that usually forms very

hard lumps 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 “ribbon.”
Some fine clays very high in colloids are friable and lack plas-
ticity under all conditions of moisture.
# The above definitions are descriptive only. None could be
made in these or similar terms that would apply adequately
to all soils. The dependable difinitions, the standards, are
those developed from mechanical analysis.

MECHANICAL ANALYSIS OF CAPIZ SOILS

The mechanical analysis of the surface soils of the different
soil sypes mapped in Capiz Province was conducted in the labora-
tory in order to check the field classification. The general trend |
of the results agree with the field classification. In the doubtful
field classification of some textural grades, the results of the
mechanical analysis were used. On the other hand, some clayey
soils exhibit a high state of friability, mellowness and ease of
cultivation. These soils have high humus content and are
usually given the field classification, except when the clay con-
tent is quite high. In such case, the textural class determined
from the field analysis is followed.

The modified hydrometer method of mechanical analysis de-
vised by Bouyoucos was used. Table 12 shows the results of the
mechanical analyses of the surface soils of the different soil
types mapped in the Province of Capiz.

TABLE 12 —Mechanical analysis of the surface soils of the important soil
types in Capiz Province

Soil 1 Sand Silt Clay
Type J Soil Type 2.0-0.05 0.05-¢.902 | below .002
No. £ mm. mm, mm.
S
Trdngan sandyiloams - - _i_- - 53.6 28.8 17.6
236 | San Manueleclay Yoenmx: o ___ . . - - ____.- 38.8 32.8 28.4
586 | San Manuel sandy clay loam ... 67.0 11.8 212
SERE ] el e e SRR R B BB S S T 42.8 28.8 28.4
128 | Sarasandyloam_.__... - e 71.6 16.8 11.6
DR SR D oraleye< JL Do, Do Sr G B THEE s el 8.0 30.8 61.2
(onE SRR R Ea elay oo i ol W 16.2 21.4 62.4
920 [ Maligayaclay =ooooooonooos 11.4 24.6 64.0
921 | Makato clay _____ 1.2 29.4 61.4
1 Luisiana clay loam. .. ___. B A 416.6 21.4 32.0
by TR R S R 38.8 28.8 32.4
Elann DR TS R 28.8 26.8 44 .4
| Alfmod{un R P R s o e b o o s 38.6 29.8 31.6
B ey il R R R 298 26.4 44,4
Faraon clay - N 14,4 28.6 67.0
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LAND CAPABILITY CLASSIFICATION AND CONSERVA-
TION GUIDE FOR THE SOILS OF CAPIZ

The seventeen soil types and three miscellaneous land types
found in the province are grouped into their respective land
capability classes. A land capability class is a unit of classi-
fication to which a soil type belongs from the standpoint of
its apparent and potential agricultural or economic capabilities.
It is, therefore, a necessity for one to know the physical as
well as chemical characteristics of each soil type to enable one
to judge correctly the capability of any soil type. The three
major factors to consider in land capability classification are
(1) the soil type, (2) the slope of the land, and (3) the degree
of erosion. In the Philippines the three major problems on
soils are (1) erosion and runoff, (2) wetness and drainage,
and (3) root zone and tillage limitations, such as shallowness,
stoniness, droughtiness, and salinity. The aforementioned prob-
lems further divides each class into subclasses for the soil
type and are indicated by “e” for erosion and runoft; “w* for
wetness and drainage; and, “s” for root zone and tillage limita-
tions.

The different land capabilities are as follows:

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

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

Class C—Moderately good land that can be used regularly
for cultivated crops in a good rotation but needs in-

_tensive conservation treatments.

Class D—This is a fairly good land that is best suited
for pasture but can be cultivated to crops in a good
rotation with intensive conservation treatments.

Class L—This land is flat but is too wet or stony and is

suited for pasture or forestry.

Class M—This land is too steep, eroded, or shallow for
cultivation but is suited for grazing or forestry if
well managed. ;

Clags N—TLand is very steep, eroded, rough, shallow or

dry. Good only for forestry or grazing if h d
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Class X—Land is level but wet most of the time and
cannot be economically drained. Can be used for farm.
pond or recreation,

Class Y—This land is too steep, eroded, barren, and

rugged, and should be reserved only for wildlife or
recreation.

TABLE 18.—Land capability classification of the different soil types
i Capiz Provinee

£ o Possible goil Land
b Soil type Unitt cap:ibi!ity 1
i Slope-erosion class
10 | Umingan sandy loam
23 AanManval el B B a0 a—0 A
596 | San Manuel sandy clay loam
121 | Bauang clay
ReoiiAlmolan’slaySioamB il 0T a-0 Bw
}gg Sta. Rita clay
: Maligivaielsyl el SR L) DR —
221 | Makato clay S o2 ol
228 | Bantog clay
123 | Sara sandy loam 1- __________________________ —
237 | Sara clay loam SR T T i £
121 | Bauang clajf
146 | Alimodian clay Joam b-1 Be
192 | Hetaod cly NI NIET L c—2 (e]
140 | Luisiana clay loam Ld-2 Dg
222 | Sigeay clay J
118} Beachgqac e cE e Tt kT b el il G Ds
121 | Bauang clay
125 [ Alimodian-Barotac complex
182 Fardbnichy SRS 10 | O M
133, |man Batanl foam SRS T 0 e s s o ¢
223 | Sapian clay I
45 | Mountain soils, undifferentiated 3
125 | Alimodian-Barotae Gnidihe e ole pacatiRe il e v 4 S SRR N
126 | Alimodiah claydoam® 0 T e s e e o

1 | Hydrosol

LAND CAPABILITY CLASS A

Soil types: Umingan sandy loam

San Manuel clay loam

San Manuel sandy clay loam
Deep, level, well drained easily worked soil

Class A land is nearly level. The soils are deep, dark and
usually fertile or can be made fertile under good management,
They are ugually deep alluvial soils which vary from silty. to

nita ar nossible vonditlons that muy extat in
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gandy texture. Erosion is not much of a problem. They do
not need drainage or other special practices. The land is i
rarely flooded. They are easy to work and can be cultivated:
safely with ordinary good farming methods.

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

¥ erops other than rice. When used for lowland rice puddling
of the soil is usually necessary to prevent excess seepage.

Conservation farming requires such practices as liming (agri-
eultural lime) when needed; the use of the correct kind and
quantity of fertilizers; and rotation of crops, which includes
@ legume or a soil-improving crop for sustained production.

For better efficiency in the use of lime and fertilizers, a
- régular practice of green manuring or the plowing under of

oung green plants such as any legume crop or any farm

manure or compost is advisable. Waterways through or ad—r.
Jjacent to this class of Jand should be well vegetated with
adapted grass, shrubs or trees.

fice is especially suited to this land with the construction of
paddies.

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

LAND CAPABILITY CLASS Bs

Soil types: Sara clay loam
Sara sandy loam
Land that can be cultivated safely but because of low
fertility needs special soil management practices to
maintain productivity.

Class Bs land is potentially good land but because of low
lertility it needs special soil management and improvement
iractices to restore and maintain its productivity. This land
# smooth to gently sloping. The soils are deep but have sandy
bam subsoils that are porous and allow water to percolate
apidly making them somewhat droughty. Furthermore, fer-
tility losses through leaching are relatively high.

This class of land is especially good for fruit trees, vegetables,
ind other truck and special crops. '
Maintenance of the productivity of this land calls for sus-
(nining its plant nutrient and organic matter content at the
lighest possible level. This means using a system of crop
totation that will include a legume at least once in every 3 or
i years. These soils need additions of farm manure or compost
ind mineral fertilizers. The addition of organic matter to the
i0il will increase its water holding capacity as well as main-
ing its fertility. Supplemental irrigation may be needed
luring the dry season for best growth of all crops.

LAND CAPABILITY CLASS Bw

Soil types: Baunang clay
Alimodian clay loam
Sta. Rita clay
Maligaya clay
Makato clay
Bantog eclay !
Land that can be cultivated safely but needs drainage
in addition to good farm management practices to
maintain productivity.

Class Bw is good land but because of poor drainage condition
some effort to drain the excess water is needed. Included in
this class are wet lands that can be easily drained. They
usually occur on low bottoms near large streams. The soils
are deep but the subsoils are heavy or the water table is very
ghallow thus restricting water movement. Small ditches are
needed to drain off surplus water. Diversion ditches should
constructed for runoff coming from adjoining uplands. Pro-
on from oceasional overflow of nearby streams may he
o, : i

‘When properly dramed corn, sugar cane, Iegumel, and man y

LAND CAPABILITY CLASS Be

Luisiana clay loam

Sigeay clay

Alimodian clay loam

Bauang clay

Faraon clay

Good land that ean be cultivated safely but needs certain
erogion control measures in addition to good farm
management practices to maintain productivity.

pood from varmus standpointl but certain

Soil types:
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subsoils are rather heavy. The slope in any place is not mo ' LAND CAPABILITY CLASS De

0 o : _ e
than 8 per cent and the. soil is susceptible to moderate eros' Soil types: Bauang clay
when unprotected. This land, therefore, needs protectio Alimodian clay loam
against erosion such as contour farming, terracing, and stri] Faraon clay
cropping. Excess water must be channeled into grass wate : Luisiana clay loam

ways. Diversion ditches should be constructed for the runo! Sigeay. clay ! il on B
j Land good enough for oceasional cultivation if handled

from the adjoining uplands. LA 4 with care but best suited to pasture and forest.

All crops common to the area can be grown. Liming an
fertilizing with the recommended quantities and kinds sho 1l
be done. Crop rotation, with a legume or soil improving crgj
such as mungo or soybean at least once in 3 or 4 years, shoul

Class De land has slopes up to 25 per cent w1th moderatq
l0 severe erosion or is subject to moderate to severe erosion
I left unprotected. The topsoil is generally thin with heavy,

be observed. For all legumes, the soil should be well supplie lowly permeable subsoil. It is fairly good land that can be
with lime and phosphate carrying fertilizer and if the so ultivated occasionally with proper safeguards.

does not contain the right kind of bacteria inoculation shoul To farm the land a system of properly laid out terraces,

be done. The use of farm manure or compost is recommendel vith suitable outlets included in the absence of natural outlets,

LN e niire CLASS (Ce : ould be installed: Terrace o-utlets must have a_vegetatlve

' . lover, preferably grass at all times. If the grass is not well

Soil. types: Bauang clay | stablished, reseeding and fertilizing are necessary. ;

Alimodian clay loam 3 7 2
. Plowing and other farm operations must be done on the con-

Faraon clay . : ! :
Luisiana clay loam lour. Planting of row crops is not advisable. Close growing

Sigeay clay 3 irops like grains and legumes in rotation are preferable. This

Modelately good upland that can be cultivated safely if a 4 nd when used for orchards, trees should be planted on the

carefully planned combination of conservation prac- sontour and a good stand of leguminous cover crop should be
tmes ig applied. [ imEainei

Class Ce is moderately good land suitable for CUItWati Where erosion on a moderately deep soil is not severe, gullies
prov1ded soil conservation practices are carefully observed # hould be smoothened and then seeded either to grass or leg-

prevent erosion. The soils are good, deep to moderately deef mes. The soil thus scraped should be limed and fertilized
with slopes that range from 8 to 15 per cent. This class L b oive a good start for the-grass or legume. In this case
land is moderately to severely eroded or is subject to e C spume seeds will need inoculation. BT
if unprotected. - i ‘

To farm this land safely terracing supported by contou LAND CAPABILITY CLASS Ds
farming and strip cropping is necessary. Terraces shoull
empty into well grassed waterways or natural drainage. Soil type: Beach sand

After establishing the needed conservation measures, a goOMNE S Landthgmd enm;gh f0s bocasienglochlifvation 1 handled
goil management program should be adopted. This shoul el Ll i b

include a good erop rotation using a legume as a green mant 1 Clags Ds land is nearly level to sloping. The soil may be

crop, judicious use of lime and fertilizers, farm manure, af loep but the topsoil is usually thin and light. The subsoil has
compost to build up the soil. ‘ apid permeablhty with low available moisture. Included in
Many crops common in the area can be grown but conto w nls class or nearly level lands with deep goils but

should be observed. Frult trees shoujd hlan! n t ea ‘ ( ONE eno g'h moisture is not availabla,_‘ -
contours and a legurm OB COVE . h in wh . ; rigati bl




70 SOIL SURVEY OF CAPIZ PROVINCE

‘E[‘his clags of land is subject to erosion during intermitten
r?.lnfalls of heavy intensity or when there is an excess applicd
tion of irrigation water. : .,

This land is best suited to vegetables or truck farming. Ré
crops may do well too if planted at such time of the yed
when rainfall is abundant. -

The application of animal manures is necessary to incread

the organic matter content as well as the water holding capacif
of the soil. |

It is not likely that this soil will need any lime, but shoul

it be desired, lime may be added only after soil analysis i
done. Fertilizers needed, as soil analysis may show, would )
nitrogenous ones for leafy vegetables and ammonium phfj
phate or complete ferfilizers for the fruiting vegetables.

LAND CAPABILITY CLASS M

Soil types: Bauang clay
Alimodian-Barotac complex
Faraon clay
San Rafael loam
Sapian clay
Land mnot suited for cultivation but good for grazing
or forestry if handled with great care.

Clasg M land is usually on steep slopes up to 40 per cent
The soil ig generally shallow or highly eroded making it unfi
for seasonal cultivation. Stones or gravels may be preée
or even numerous that they interfere with tillage operation
The land may be used for pasture or trees with careful managé
ment. In order to grow good legumes or grass for past
the land should be well prepared using lime and fertilizers
recommended in order to give the young plants a good sta a
Diversion terraces around the heads of active gullies, if amny
should be constructed. Gullies that are about to develop shotil

be smoothened and sodded. Newly developed pastures shoulfE

not be grazed severely. On well established pastures grazin
should be well controlled and rotated. Wherever possible, stoe
ponds should be constructed to supply water for the animals

Where climatic conditions permit, this land can be devali
to orchards such as citrus, coffee, mango, or the like. T!

should be planted &l L2 I )

LAND CAPABILITY CLASSIFICATION OF SOILS 7l

As for forest purposes, native trees should be protected
from fires or kaifigin and the bare spaces planted te wood
trees like ipil-ipil. ‘

LAND CAPABILITY CLASS N

Soil types: Alimodian clay loam
Junnodian-Barotac complex
Mountain soils, undifferentiated
Very steep land, eroded, rough, with shallow soils that
can be used for grazing or for forestry if handled
with great care.

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

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

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

LAND CAPABILITY CLAss X
Soil type: Hydrosol
Land suited only for wildlife or recreation

Land in this class is usually level or is slightly depressed

wherein water, either sea or fresh, stays most of the time

| making it unsuitable for cropland, pasture land or forest. This

land type is termed hydrosol.

This land class may be used for salt bed or fish pond sites.
Ordinarily; this land is covered by mangroves or nipa palms
when inundated by sea water or grasses as in the case of
fresh water ponds. When the site is made into fish ponds or
salt beds the trees or palms may be disposed off but a wide

~ atrip should be left standing along the outer borders of the

whore line o protect the site from the scouring effect of waves.
h ponds the site should be dug to not less than a

" : .
n ponds the 1.6 4
: S = it (100
e the Toa
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CHEMICAL CHARACTERISTICS AND FERTILIZER
REQUIREMENTS OF THE SOILS OF
CAPIZ PROVINCE
' By f f
EuseBio A. ArAaGA, MARTIN V. TIANGCO, AND GLORIA B. QUERIJERO®

The different soil types of Capiz Province were studied and’
classified according to their morphological and genetical charac~
teristics found in the field. The physical, chemical and biologi-
cal properties were determined in the laboratory. The results

obtained in these investigations are important bases in the

formulation and laying out of the program for farm manage-

ment and cropping systems.

The chemical investigations comprise the determination of:
(@) soil reaction, which serves as a guide for deterfnining the
natural crop adaptability of that soil; (b) the presence of the:‘

required plant nutrient elements whether in adequate, wanting

or excessive amounts; (¢) the presence of toxic substances and

their degree of.toxicity'; and (d) the lime and fertilizer require-:
ments of the different soil types for increased crop production.

The major nutrient elements are carbon, hydrogen, oxygen,:

mnitrogen, phosphorus, potassium, calcium, magnesium and sul-

fur. They must be present in the soil in adequate amounts to
gatisfy the needs of the plants for their normal growth. Boron
iron, copper, manganese, zinc and molybdenum are the trace
or minor elements which are also essential for normal pIant“‘
growth, although needed in minute quantities. Carbon, hydro-n'
gen and oxygen come from the air, while the rest are derived
from the soil. A deficiency of one or more of these elements
certainly lowers the quality and yield of crops produced. On
the other hand, too high concentrations of one or more of
these elements, especially the trace elements, are harmful to
the growth of plants. It is necessary therefore that all mush
be present proportionately in their available forms in accords=
ance with the needs of the crops. ;

Agricultural soil is constantly subjected to nutrient depletion
by: (1) Erosion—Eroded soil carries with it large amountsg

- L
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of nutrient elements as well as organic matter; (2) Crop 7e-

oval.—Crops harvested from the field carry with them plenty
of mineral nutrients taken from the soil; (3) Leaching—
‘Nutrient elements in their available form are subject to leaching
into the deeper layers of the soil where the shallow roots of
crops cannot reach to absorb them; and (4) Volatilization.—
This is true to all volatile gases carrying nutrient elements.
According to figures from the table showing removal of nu-
trients, Potash Pocket Book, International Handlemaatschappif,
voor meststoffen, N. V. Keizersgracht 331, Amsterdam, Holland,
rice crop yielding about 4.34 tons of grains or about 98.6 cavans
of palay and 3.32 tons of straw per hectare removes from the
soil approximately 65.1 kgs. nitrogen, 20.2 kgs. phosphorus and
75.2 kgs, potassium; eighty nine tons sugar cane per hectare
withdraws from the soil about 85.3 kgs. nitrogen, 60.6 kes.
phosphorus and 190.9 kgs. potassium; and about 130.2 kgs.
nitrogen, 40.4 kgs. phosphorus and 240.2 kgs. potassium are
removed from the soil by tobacco crop weighing 2.2 tons. Nu-
trient elements in their available forms are subjected to leaching
into the deeper layer of the soil profile where the shallow rooted
crops cannot make use of them. Nitrogen is also lost by the
burning of weeds and crop residues commonly practiced by
farmers. ;

Replenishment of plant nutrients lost or removed from the
soil by erosion, leaching, volatilization and crop removal is
imperative. Otherwise, the soil becomes impoverished and in-
fertile. Replenishment of plant nutrients back in the soil
can be attained by the application of organic and inorganic
fertilizers, farm manures, composts and wood ashes. Green
manuring and the practice of crop rotation also increase
the soil content of nutrient elements.

METHODS OF CHEMICAL ANALYSIS

Total analysis for plant nutrient elements involves tedious
qualitative and quantitative procedures, the results of which do
not correlate with plant growth or the response of plants to
fertilizer treatment. On the other hand, results obtained from
the rapid micro-chemical tests show a distinct correlation. For
these reasons the rapid chemical tests were employed in the
‘ umples obtained from the different soil types

ogen and organic matter were
Y & o e LA Lo oth duladibdie ). 8, 4
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a'lSO. determined in as much as they can be converted into as
similable forms by micro-organisms under favorable condition
The rapid chemical tests are being used abroad/ uccessfull
These tests were calibrated under Philippine coﬂ sons wi !
actual results of lime and fertilizer experiments Ebﬁ'ﬁdﬁcted in
pots and in the fields. Since there are no compr Thensive datd

k. from local experiments, data from abroad are cilbd :
: parison. e ¥

i -Soil samples gathered for chemical analysis \]L}Ell"é ﬁ'rst aix
; dried and then pulverized with a wooden mallet to avoid pos
sible metallic contaminations. The pulverized sol}'l was pas
thrm,}gh a 20-mesh sieve after which it was thoroughly mixel

Soil reactions or pH values were determined with the
of a Beckman pH-meter fitted with glass electrodes. Spurway
and Truog * methods were followed in the determi e
ammonia and nitrates, and available phosphorus f res ;tiv
Available potassium, calcium, magnesium, manga;‘eé aﬁ;d i
were determined by Peech and English methods . A leits
photoz_alectric colorimeter provided with suitable light ﬁlfers
usec%l in the colorimetric determinations of available potassium,
caleium, magnesium, manganese and iron. Kjelda'.-l'h-mod'iﬁe
:mef:hoc_i!4 was followed in the total nitrogen de‘terininatio “
Organic matter was determined according to \Valkiey and Bl
method 5.

INTERPRETATION OF RESULTS OF THE CHEMICAL TESTS

S?il reaction or pH volue.—This is the hydrogen ion concen=
tra,t?on or the acidity or alkalinity of the soil expressed mathe=
matically as the pH value. It is also defined as the logarithm
of the reciprocal of the hydrogen ion concentration expressed in
. grams per liter solution. A neutral solution containg 1 x 104
gram of hydrogen ion per liter and has a pH value of 7. The
Ip.H. values below 7.0 denote acidity while values abO.ve T 9
ndicate alkalinity. A change of one unit of pIH value mea' )
& tenfold change in the concentration of hydrogen ions. Th L-'-'i
- property of the soil affects the behaviour and availability of
- Dplant nutrient elements and those of the toxic substances: I

L0, M, Spurway, Mich, Agr. Ex |
¥ ich. » Ewxpt. Sta. Tech. Bull., 132 (1989
! Tmil, Troog, J. Am. Soe. Apron., 22, B74-882 (19;30) ) i
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constitutes a very important limiting factor for plant growth

and reproduction.

The pH value of the surface soils of Capiz Province ranges
from 4.55 (that of Sigcay clay) to 6.85 (that of Faraon clay)
as showt in table 14. According to Pettinger’s chart, the six-
teen soil 'ipes of Capiz Province fall under five classes of
soil reactii is; namely, (a) very strong acidity, (b) strong
acidity, (¢) medium acidity, (d) slight acidity, and (e) very
slight acidity. Sigcay clay, Luisiana clay loam, Alimodian
clay loam, Maligaya clay, and Sara sandy loam fall under very
strong acidity class; while Bantog clay has a ‘soil reaction of
strong acidity. The soil types that are medium acid in reaction
are San Manuel clay loam, Sta. Rita clay, Sara clay loam, Ma-
kato clay, San Manuel sandy clay loam, Sapian clay, and
Bauang clay. Umingan sandy loam is light acid in reaction
while Faraon clay falls under the very slight acidity class.

Definite soil reaction or pH preference is required by dif-
ferent plants for their proper growth. The pH value require-
ments of some of the economiec plants are shown in table 15.
TUnder Philippine conditions rice, pineapple and tobacco prefer
to grow from pH range of 5.5 to 6.1. However, these crops
may grow fairly well within the range of pH 4.8 to 6.9.
Citrus, sugar cane and alfalfa grow well from pH 6.2 to 7.8
but their tolerance limit is from pH 5.5 to 8.5. Corn, tomato,
and other crops have a marrower optimum pH requirements,
pH 6.2 to 7.0, but nevertheless, these crops have a rather wide
pH tolerance limit, pH 4.8 to 8.5.

Basing from the soil reaction of the soil types of Capiz
Province as shown in table 14, San Manuel clay loam, Sta.
Rita clay, Sara clay loam, Makato clay, San Manuel sandy clay
loam, Sapian clay, and Bauang clay have soil reactiong most
favorable for rice. On the other hand, rice grow fairly well
on Bantog clay, Maligaya clay, Umingan sandy loam, Sara
sandy loam, Alimodian clay loam, and Faraon clay. The rest
of the soil types are more likely not suited to rice growth due
to their very strong acidity in reaction. The crop productivity
indexes as shown in table 10 show that Makato clay has a
more favorable soil reaction than Maligaya clay for rice growth.
Nevertheless, the productivity of Makato clay is lower than
that of Maligaya clay. This instance shows that the pH value,

factor for plant growth, is not the

e
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that soil reaction is a factor for the availability of a nutrien
element to plants wherein reaction is more favorable whe
the band Is wider and less favorable when the band is narrowe'
for that given element as a readily available plant nutrien
: Aa:nmo»ma and Nitrates.—The most important growth facto
is nitrogen. Its various compounds found in plant make 1
2‘ to 4 per cent of the plant’s average dry weight. An esseq
tl.al component of the protoplasm of every living eell of plan
nitrogen promotes vegetative growth and reproduction
shortage in the soil results in the growth retardation d t;‘
yellowing of the leaves of plants. g
Nltrqgen from organic matter must be converted into tF

ammonium ar}d ni.trate forms to be of value for plant nutrition
Thlslconversmn 18 called ammonifieation or nitrification d
pendmg_ up'on the degree of decomposition of the organic mattel
_Amrpon.m is first formed. Under favorable conditions thf ;
monia is fu.rther oxidized to nitrites and finally to,nit;}'aﬁ:
The ammonia or nitrite forms prevail under unfavorable ot
ditions or when denitrification takes place. i
reconverted to nitrites, to ammonia and
elemental nitrogen. All thege varic

Nitrate forms a
then finally to 4
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stages of this cycle are (a) ammonification, (b) nitrification,
and (¢) denitrification.

Both the nitrate and ammonium forms are water soluble.
Normally, plants assimilate nitrogen in the nitrate form, but
rice and other members of the grass family absorb ammonium
as well. These two forms of nitrogen are subject to leaching.
The ammonium form can be fixed by the clay particles and
humic compounds and released only when it is needed by plants.
The nitrate form, on the other hand, cannot be fixed by the
soil o that it is more easily leached than the ammonium form.

Soil samples analyzing 2 to 5 p.p.m. of either ammonia or
nitrates are considered low, 10 to 25 p.p.m. as medium or nor-
mal supply, and 100 p.p.m. or more as very high or excesgive.
Low analysis of ammonia or nitrate may indicate that the
soil is deficient in organic matter or it has not been fertilized
with nitrogenous fertilizers; high values mean high organic
content or high in nitrate inorganic fertilizers. High ammonia
value simply means that (a) the ammonification process exceeds
the nitrification process, (b) that leaching of the ammonia form
is not appreciable, and (c¢) that the field has been recently fer-
tilized with ammoniacal fertilizers. Low test for ammonia
may mean that it is used by plants as fast as it is formed; that
it is fixed in the base exchange complex; or that it is converted -
into nitrate form, while low in nitrate value may indicate that
nitrification is slow; that it is leached or used up by plants
and organisms; and the field is not fertilized with nitrate fer-
tilizers. :

Table 14 shows that San Manuel sandy clay loam and Sara
sandy loam contain low available ammonia and nitrates supply,
while Bantog clay, Sara clay loam, Maligaya clay, Makato clay,
Umingan sandy loam, Alimodian clay loam, Sapian clay, Bauang
¢lay, and.Faraon clay have a normal supply of nitrogen. San
Manuel clay loam, Sta. Rita clay, Luisiana clay loam, and Sigcay
clay contain sufficient nitrogen.

Organic matter—The sources of organic matter are roots,
leaves, stems of plants, farm manures, grasses, green manures,
and dead animal bodies. They are thoroughly incorporated into
the goil by plowing or by other tillage operations. During the
decomposition of the organic matter, micro-organisms assimi-
late nitrogen for their nutrition and while their needs are not
yeot satisfled there is nitrogen deficiency in the soil an
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4 low. The soil type having the narrowest C:N ratio is Mali-
saya clay while Bantog clay has the widest ratio.
Phosphorus.—Phosphorus, like nitrogen, is also indispensable
to plants. Very minute quantities of phosphorus are contained
in every cell of both plants and animals. Like nitrogen, it is
wlso associated with plant growth and reproduction. It pro-
motes root and seed development, hastens maturity, and offsets
luxuriant growth due to excess nitrogen. :

Phosphorus deficiency is not easily recognized by the distinet
hange in color of the leaves as in the case of yellowing of the
Jeaves due to nitrogen deficiency. The darker and duller green
of leaves of most plants seems to indicate phosphorusi" shortage.
orn and tomatoes exhibit purpling of leaves and stems. In
orchard crops, their root system as well as their trunks fail
to develop vigorously. Phosphorus shortage also delays the
formation of fruits, seeds, and emergence of corn silk; increases
‘{he acidity of fruits; lowers the quality of sugar cane juice;
and reduces the starch formation in root crops.

Salts of orthophosphoric acid, HsPO4 are usually found in
nature, Apatite, Cag(PO,)2, is an important mineral of phos-
phorus. By the action of carbon dioxide and soil moigture,
apatite and other phosphate minerals go into solution and
become available for growing plants. Available phosphorus in
the soil for normal plant growth differs according to soil types
and climatic conditions. 1n conditions like those existing in
Wisconsin, U. S. A., Truog set a minimum limit for readily
available phosphorus at 37.5 p.p.m. for good fine-textured o1

lay soils and 256 p.p.m. for sandy soils. He also stated
that for certain sections of southern United States where the
' olimate permits a longer growing period than in the morthern
part, 10 to 15 p.p.m. of readily available phosphorus might be
" gufficient for a good crop of corn.t Basing on data on several
Philippine sgoil types, Marfori, on the other hand, stated that
30 to 40 p.p.m. of readily available phogphorus as determined
by Truog method seems o be the normal requirement for rice

and other grain.?
Mable 14 indicates that San
Makato clay, Umingan sandy loam,

use. This period is called ni '
nitrogen starvati
of oxygen are needed duri vation. Large amountg
: uring the decompositi '
or position st A
ngii;(;;ﬁ&tttgx;o the ;Xtent that the plant roots aigee?ie%frig;
; gen shortage causes the 3
Dlasnt.?: decrease in yield, as well as poorer ;El;?;:;d growth of
natt?‘xl-es' tfjliiiégalailéd Chemigal PLopertlen ane iniutced By th
) , amount of organi L
ter ; ganic matter. Or A
soil Higzg: b 18(?11 structure, aeration, and drainage-gai];fr o
o -ao ding capacity, minimizes soil erosion actzasg 1
i andgpr 08;31;;0;’0531} pgr;;licles especially in coars:e—texturz‘
i od and home for th il mi ; :
It ST A e soil micro- k.
Othlell'crsfszs ‘the a'wallablhty of phosphorus. Hurji‘::oé‘i&g:smg._
matter hgavrclangg;ilsagr%?ed byh ot (netinpodt on <o Org;flli
o nity with alumi :
li minum and :
ng?;'atil()g I;Ihosphort_ls from the insoluble compom1r111c.1:n::n"th?reb¥
HumuI; i:ph'atﬁl or iron phosphate which are present inasir-rll
T i colIoidaIIginyn::d extillllsively decomposed organic mattle :
ature with large number of n i "
211111{1' composed mainly of carbon, hydrogen Oxegatlve i ﬁarge,
ur and phosphates. » OXygen, nitrogen,
Mature Stl‘aW has a CN . s
i ; i :N ratio of about 80:1 whil s
ingl;m;ﬁgis' 1s1 about 20 :'1.1 These ratios narrow dov:r; ’:(1)1 afo?]?
e xv:egtr short tllme after these materials are wo kﬁ"
o ofy _into the soil. This ratio means that for T
oo fgltTOgen: thgre are 10 pounds of carbon present e\:PEI'F i
i organi ratxc;;, the high-er is the degree of deconap;)sitic})1 3
¢ matter. A high nitrogen content indicates threl-

presence of a large i :
UL ge quantity of organic matter in untreated

T « . . ;
,ganiléecgiiiz;lm;naiiml? of organic matter is usually based on or"
Hotal tactor 1724, * The result is multiplied by the convens
e Con;c t. This fel.ctor is obtained by assuming thn;
b o ber; of organic matter is 58 per cent. There Eil
o iy I}; edween the amount of organic carbon and {:hE‘r
e ng.ox.an 4 t}}erefore, the nitrogen analysis maybe tak v ]
percentagz flm'ite index of organic matter. The lower tgn
S e oo the Rughen e
bon’ e er the C:N ratio is. When the percentage of Car{

; w and percentage of nitrogen is high, the fgjl\? rca

Manuel clay loam, Sta. Rita clay,
and San Manuel sandy

080).

Determination of ‘the Readily Avallable Phosphorus af  Hoils,”

RvLly PEEVATIN

FRBT T (a5 e

g R R T N T e

5%

RO LB ey R o= s A Mg v
A S e A R LN T S i Yo et T T




83

OF THE SOILS
82 SOIL SURVEY OF CAPIZ PROVINCE CHEMICAL CHARACTERISTICS

initi lications of potassit? fertﬂ%zer
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?er?ilzgr a(,illso I1115img Guinangang rice as the c:"oga;lr;dﬁa ga.r b
b : ilization on suga
epr)rimen’fSt (‘);1.,6%3(?;:;1 éigg;i%al Negros, pocsin report'e(in th:z
ha‘rslendasfa“ A 25 p,p.m. or less of available potassiu ftive
o c('mtmn!;ngthe Pc-aech and English meth'od, gave Pos1151
o yt otash applications while soils cor}tammg 0
h I'e‘SIiOIlSEG oog available potassium gave n.egatlve cropBe]t
s ‘?1 mmerding to Bray for most Ilhnm?, or C(E_I‘lI.l e
SPQHSE- * Accoﬂlover will not respond to potassium ferti ;zq
%v(;isl; i;;naziiiabie soil potassium ig 150 p.p.m. or more.
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i i . Calcium counterac_ts toxic

i StPUCtEll”e 1ng];§ifllyelgrrrllii1?t\sreis potasgsium, magnesllélmf:fei%;
| CQHCBHtFatIOIlS Oother trace elements especially boron. at 2
s 3«1‘{(1 S(')ﬁ:e of plant nutrients. Generally, most ?}3; H
ﬂll:m:z:;agel );endered available a’lc }le t6'51.3131]?teslogue ;0 fhe
: ailable to

value, phosphorus becomes uni,v L L e A.t
B % 11n:;) l%blsetghg?,)hghﬁzphorus is precipitatedcaf i‘;r;
higT}EI' - Va}?até w\-rhich is also unavailable to plants. Calc &
o icroi)ial activities in the soil such as deco;r:lpom"
?‘ffect)sf Eﬂ?gaﬁlic matter, nitrification, and sulfofication. D

(10N

ble O d]t on I()[‘ ‘[e norma g ()Wi 1 ful e

ioti i ja: In
tioning of symbiotic and non-symbiotic fixing hacteria
ionin

ilt i £ the cells to form pro-

i is puilt into the walls o . _ e

.plar}ts, ?s?elz?;lsmfor nutrients to seep through in tﬁzﬂiigﬁr iilual
t;cu:eils Tt acts also as a binding agent between

| them together.

clay loam contain a sufficient supply of available phosphorus fo
optimum crop growth. The rest of the soil types need pho
phatic fertilizer application to raise their available phosphor,
content within the desired range. ; .

Potassium.—The third important nutrient element needed i
large quantities by plants is potassium. TUnlike nitrogen an
phosphorus, potassium is not localized in any part of the plant
It is vitally needed in the synthesis of sugar, starch, fat, and
protein of plants. However, these plant products contain smaf
amounts of potassium. Its concentration is higher in tops
buds, blossoms and fruits. It gives firmness to fruits and aid
in their being well developed such as those of citrus, pine
apple, tomatoes and bananas, Millar and Turk state that if
increases plumpness in grains and makes the stalks or stems
of plants more rigid so that lodging is minimized.s

Its deficiency results in the yellowing of the leaves or the 1
turning to reddish brown which spreads from the tips and
marging toward the centers, and irregular necrotic spots on
the leaves. Undersized and deformed leaves, flowers, pods,
fruits and tubers are also symptoms of potassium shortage.
Other effects of potassium deficiency are wilting of the plants
due to the loss of moisture through excessive transpiration
especially during dry weather and decrease of plant resistance
from infestation of pests and diseases. i

According to figures from “Interpretation of Chemical Anals
y8is” by Marfori 100 to 150 p.p.m. of available potassimm i§
sufficient for most crops. Basing from this range of sufficiency,
nine soil types have adequate supply of potassium. They are
San Manuel clay loam, Sara clay loam, Maligaya clay, Umingan
sandy loam, Alimodian clay loam, Sigeay clay, Bauang eclay,
and Faraon clay. Nevertheless, all soil types with the excep=
tion of Sara clay loam, Alimodian clay loam, and Faraon clay
require application of potassic fertilizer.

In a critical study of the fertilizer requirements of lowland:
rice on some Philippine soil types, Marfori, et al, found that
where the goil is highly deficient in available potassium small
application of potdssic fertilizer generally will not give im-
mediate significant increase in crop yield becausge of the fixation
of the added potassium in the base-exchange complex of th

0 hold
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Limi it
ing affects plant composition. It increases the calcium

-content of cabbage leaves from 4.42 per cent to as much a
ol

7.53 i
Werepifc f::t.d Yield of tomatoes and their vitamin C content
e S:'O, I:l;ld pr(ite.m content of corn grains showed an -
, r cent. These effects on N
: plant 3
were reported by Smith and Hester.® Increased ycig?;pzilt;(;n 1

land rice in the experiment performed by Madamba and Her

nandez was due to lime application.?

Many Philippine soil t
[ ] ypes have been analyz i
available calcium content. The soil types Wiﬂf ;“(()10(;f Oifo tél(;%g .

p.p.m. of available calcium gave high productivity ratings.

T ;
! :11;:)1:021'[14 1:show,s that tl}e available calcium content of the diffe
ypes of Capiz Province ranged from as low as 1(;‘(;

p.p.m., for Sigcay clay, to as high as 9000 p.p.m. for Faraon

clay. i
y. Sara sandy loam and Sigcay clay have a rather low

.?:;ﬂggle calciurg content and low pH value so that liming is
ive, especially for sugar cane, alfalfa, and other leguiu::

ﬁgiﬁe lare céassiﬁed as “high lime” crops. Sara clay loam, S
ol s:hn ly clay: loam, and Luisiana clay loam require li;nila{n ‘
eir available calcium contents within the suﬁ‘ieiencg :
. ¥

range.
Magnesivm.— i i i
g m.—Magnesium is an important constituent of chlor-

ophyll, the green pigmentation i
hyll, lon in plant leaves. With is
nutritive element, the normal function of chloroph;l O\]:rtﬂlt}}l)l: ‘:

affected. It plays an im ;
; portant role + z
B ot e 1;1a12£1§£osynthe31s, the most

Soil types analyzing 600 to 1700 p.p.m. of available mag-

:;iur;mp:;ee Sra{’g;d I}igh in crop productivity. However, for cer-
e n;n rgs [pumffnelo or Citrus maxime (Brun '
)] ’that a5 s of magnesium deficiency have been observeci
e é)n ained even as much as 950 p.p.m. of available |
i U.S Aamfr{)), etdal., at the Citrus Experimental Station in
the redtzlctic'm' oi." crolplanyie]lg(};,a;;;ligt'nfe;i;ilg Shgr?age e
‘ : iz , an
’:;C?T;nthg d;:;ntents Qf juice.’® Awvailable rlsllagrllissi:frfr cirllf- )
et ﬂear?t soil types of Capiz Province ranged from
= Sa];ia.n day‘a 1523;1@1:&1&1;(1 Sara sandy loam to 1950 p.p.m.
sufficient available magnesium ?ﬁiscﬁps};iﬁg:l;go?ble it

.',G' I, Smith and T, B, Hea

Hf Solenoe, 74,
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Rita  clay, Umingan.

They are San Manuel clay loam, Sta.
Bantog clay,

sandy loam, Alimodian clay loam, Sapian clay,
and Faraon clay. :
Magnesium deficiency results in the chlorosis of tobacco
(known as “‘sand drown’’), purplish red leaves of cotton, green
veins and yellow color between the veins of corn leaves, and
chlorotic leaves of leguminous plants. In fruit crops, especially
citrus, the size and quality of fruits are affected by magnesium
shortage.
Iron.—The need of plants for iron is relatively gmall rang-
ing from 2 to 30 p.p.m. of available iron. It is mostly avail-
able in acid soils. Its availability in neutral and alkaline goils
is very small as it is precipitated as hydroxide of iron. It is
also rendered unavailable by the formation of insoluble ferric
phosphate, both in very acidic and in alkaline goil reaction.
Fixation of iron and phosphorus usually takes place in coarse-
textured soils as the clayey goils have the ability to fix excess
soluble phosphates. Availability of iron also depends on soil
aeration being higher in anaerobic condition due to the re-
duction of the ferric ions to ferrous ions, the latter being
more soluble. Chlorosis is a manifestation of iron deficiency.
Tron deficiency is corrected by the application of ferrous sul-
fate. Except for Sara clay loam, Umingan sandy loam, San
Manuel sandy clay loam, Sapian clay, Bauang clay, and Faraon

clay, the soil types of Capiz fall within the range of gufficiency.

Manganese—Manganese is generally present in very small
0.1 per cent or 1000

amounts in agricultural goils, less than
p.p.m. Alkaline soils, especially those soils which are heavily

limed, are deficient in manganese. Dwarfness of plants, chlo-
rotic and spotted leaves especially of tomato, bean, and tobacco
are manganese deficiency gymptoms.

Qoil types that rate high or at least medium in crop pro-
ductivity contain varying amounts from 15 to 250 p.p.m.,
of available manganese. The different soil types of Capiz
that were analyzed were found to have available manganese
ranging from 7 p.p.m., that of Umingan sandy loam, to 202

p.p.m., that of Sara clay loam.
1LIME AND FERTILIZER REQUIREMENTS

agricultural fa
heir fields have dgclned

1 1

rming have experienced that the
after a ;ew years



F THE SOILS Q7
i R e R ‘ CHEMICAL CHARACTERISTICS O

e 4 . . ;

ny liming is instituted
R teSt]SS‘tf'xﬁl:f;g:j,tev%h};zf?(ﬁlsa aB;e neutl.'al or sli%}}:tli
1 i ﬁel'd.' is more harmful than bene_ﬁmal. In esf
o lue as well as available calcium conj:ents 0
StS t'he PH cﬁisidered because calcium and magnesmrél ?le'e
W d by crops in large amounts, not consi er. dg-
- Tem}i’ve h leaching. The loss of these elemt?nt.s gra :
Py roug;:idity Other beneficial effects of hmm_glr ard
1 &H}'T develoglseni of th‘e physiological conditions_ of the soi 1&:;11 :
]1:2 11?5:2:;(1 supply of caleium and magnesiuni, two p .
Utl‘ie{lt elemfnl'_ﬂi-le is calcium carbonate or limestone pulver-
Wi 1h of which about 50 per cel}t .should pé?,S;‘a
;. Z%Omeish Tt is the most common hr_nmg materli& :
e ]"'t'% riréutr:etlizing power is lower than its o?ndeso ;ide
.Ithoug.h 58 Pure calcium oxide or lime and n’llagnesmm‘t_ .
Zgél?a}ij::‘ 178 and 2.50 times as muchb aclsé r;i;?g; ;:idzé
; o i carbonate. xi
bt the'Same :; i;lga};leguiu:;dczggllggte as well as magnesmg
K. and dolomite have also higher neptrah_zmg‘xl)ow 5
‘-ill'bﬂm?-te {’;ﬂ Nevertheless, agricultural lime 1.3.51:11 k}))r ;
t.h'«m e OI}G‘;-e other liming materials as mentioned & carle
E ngrthe following advantages: (¢) cheapest amo;;lig e
because'o' compounds in terms of cost per tor_l, ( b
k- l%mmghich it can be evenly spread and uqlforTy -
- ofzig:d ‘fnto the soil, and (¢) its lack of caustic action
e < ; s plants. : _ :
th?\ﬁ[sﬁnfraézieiiafriigé xtxlrliihp;, legser amount of hinee? _ Se(i(f:l
nppl(i)cation is required.for sa;xis; S?E;;lsoéchigmfgu ca?é L
. S‘;ilsr s;l;ilecigguﬁate inxfhf:e;uent and heav_i.eljc app\}éczzgf;i ;);
iy ils where intensi _
response, organic matter in the form of farm manures or lime. This hOIfiS Frl_le jésgi;.%gi‘;léus i s
compost i8 also applied with inorganic fertilizers. Green man- and heaxiy apphcatlé)nsf St b |
uring is also a source of organic matter for the goil. r The re&du&al eﬁ'.ech Orsoﬂ kepue sty oo
Liming is an agricultural practice to reduce soil acidity. fertiliifers' is a }ug er L .
I'ield crops grow best when soil reaction is suitable to them. the soil, liming is nece

i for their avail-
i Capiz were analyzed neir
Therefore, adjusting soil reaction to the prop Tor Sixteen soil typs Of'l‘ha p_a;verage SR A eac |

0 table . Walch

normally where the following farm practices were observed:
(@) crop rotation, (b) fallowing, (¢) farm manuring, and (d)
application of wood ashes. It was also established that plants
; grew normally in newly opened fields. Such experiences and
_‘; observations in agricultural farming led to the studies of
the normal nutrition of plants and of the vital importance
4 of inorganic substances in the soil for plant nutrition. Plants
build up their bodies out of carbon, hydrogen, and oxygen!
from the air and of the inorganic substances from the soil.
Inorganic substances removed by plants or lost due to erosion,
leaching, and volatilization must be returned to the soil fo
maintain this productivity level. The plant nutrient elements
are returned to the soil by the application of inorganic and
organic fertilizers. Ordinarily, fertilizers are classified as in-
organie and organic; or nitrogenous, phosphatic and potassie,
depending on the principal constituent they carry. The in-
organic fertilizers are classified as ordinary or single element, i
incomplete or coniplete fertilizers. The percentages of nitrogen,
phosphorus and potassium contained in any fertilizers are ex-
. pPressed in terms of (N), (P;0;) and (K.0), respectively. i
- The amount of fertilizers to be applied in the soil depends
on the balanced plant nutrient requirements. All the nutrients,
Whether they are needed in large or small quantities, are of
tal importance to the plant. If any one of these elements
nadequately supplied or absent, the development of plants
be arrested. Stunted growth is a manifestation of a
tlercy or a condition of unbalanced food elements.
Wth of plants is always restricted by any element which
[liivailable or insufficient in amount in relation to the
(uirement of the plant. This condition is referred to . ]
as e Law of the Minimum.” Soil types, climate, and crop-
ping 8ystem practices determine also the quantity of fertilizers
to be applied. To insure better fertilization results and quicker

jay 541
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' ABLE 16 —Fertils i table 14 for

,pq.odqwtivity in

sowing, whereas farm manures are mixed evenly with

¢ ; X i 8 N L : inued. R

soil a few months in advance because thore time is requi Province—Contind _ T '
. . . ————— : g - o i

for their plant nutrient contents to be rendered available sgriculoury | wmmoniu pm‘;‘]’jg%e) ol pobih, :

‘  Limel! 500 N) | (20% Pa0s

plant needs. (20% D \ o :
¥ 2 e : 54 s L. i ) /Ha, Kgs./Ha. B
The manner of lime application is similar to that of 8 Sol L REs Tous/Hs. | Kes./Ha. | K8/ -9

tilizers and it requires the same favorable conditions.
usually applied at least one month before planting,
application rather than one heavy application is desir
when the lime requirement is relatively high. Split appl
tions prevent overliming of certain spots of the area.
abrupt change of more than one unit of pH in one hea

application is detrimental to plants and bacteria as wi g;igg:;&:?‘figh?ﬁaymaT:
Because of their higher buffer capacities, heavy soils ¢ %{;;i&?ﬁ’éﬁ}ma%:l"
tolerate heavier lime applications than light soils.

Tu'siana clay loam.. -~
Sapian €lay --------=

Sigeay clay -- AT
Bauang clay - i o
Taraon clay----------

“an Manuel clay loam.__- L
Pantoz elay - —------=-=

Hia. Rita clay-—-

Gara clay 1ham —.-----
Maligaya clay.-------
Makato clay------- =

TABLE 16.—Fertilizer and lime recommendations for erops indicated %__‘,
productivity indexes in table 14 for the different soil types of Cay

Province,
San Manuel clay loam
Agzriultura. | Ammoiium Super- i Sn Manuel clay oati
. ime L salfate nhrsohate ot Bantgg cloy.c <=
Soil types (2% N) | (20% P20y) S

Maligaya !.d;Y‘ e
Makato clay - - oo NG
inoan sandy loam-- =
ISII::)IlIT?\:I;:nuPI sandy clay lonfr_mz
Sara sandy loam-- Spoect
‘Alimodian clay loam - - -
l Tuisiana clay loam-—---
------------------- Suuian elay - --—------

Tons/Ha. Kgs. /Ha. Kzs. /Ha, Kos.

For Lowland Rice

]Sgan Manluel clay loam
gntagichpy SRR e 3 ay -
Sta. Rita clay__ %ﬁgﬁﬁ;hﬁy ______
Sara clay loam ____ 5 T Taraon tlay-c----
MaliciyvaeiaTiie fias i i i %
Makatoclay_ " _ 3
Umingan sandy loam__________ """~
San Manuel sandy clay loam
Sy gahdy Ehamis e G00a S FT S R
Alimodian ¢lay loam_ __
Luisiana alay loam
Sapian clay_ .
Sigeay clay __
Bauang clay

San Manuel clay loam
Bantogelay---------
Sta. Ritaclay-—--
Qara clay loam - -
Maligaya clay
Malsabo elayoc -
Uminga sandy’
San Manuel sand
Sara sand loant - i
i "Alimodian clay loam_ -~
_____________ l 0 ‘ Luisiana clayloam- - ----

San Manuel elay loam
Bantog clay

: Saplan elay—-—---~

o Sta. Rita clay_ _____ Eoeiit 22 . i Sigeay clay —--r-
sargiclay | Ao MR i) R 5 : o Bauang clay - --- iz
IMElios g A B e i s Waraon elay-------==
Macn B Glav il sNSSE s REs e E \

Umingan sandy loam ________
San Manuel sandy clay loam_ . 5 T S WS i I Sy e T Bleear B LB Gl g £
ﬁ?l'a sgndy ol M R i : ¥ :

imodian clay loam_________ e R asbp s e S L i e R UL R [SSEEREE o I
Luisiana elay loam__ . _ L LG c e : & gun Manuel elay 1 . 0
gitphm clay
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Agriculturs :
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phosphate
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Tons/Ha. Kgs. /Ha

%\I'Ialfato clay

mingan sandy loam

g‘;? Manuel sandy clay loam

Almoai :
imodian clay o

Luisiana clay ﬂi?;m

Sapian clay

Sigcay clay

Bauang clay

Faraon clay

San Man

Bantog clgirl Qayioand
Sta, Rita clay_

Sara clay loam __
Maligaya clay
%\}Ial_{uto alav

mingan sandy L

San Manu Sy

Sara sand;}vf:gzdy s
ﬁll;qodian clay loam

Su siana clay Joam

vapign clay
Sigeay clay _
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Makato clay_ 2222
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Alimodian elay loam
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I SOIL EROSION SURVEY

SOIL EROSION DEFINED

s of soil detachment and

There are two kinds

of erosion; namely, normal or geologie 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 of binding roots. Geologic erosion is a slow DProcess;
the removal of the oil by either water or wind is balanced
by the formation of soil from the parent material under-
neath. This kind of erosion is beneficial in the sense that
there is a constant renewal of the fertility of the soil.

Accelerated erosion.——Accelerated erosion is the process

prought about by man’s activities on the land, thereby dis-
turbing the equilibriuvm between soil building and environment.
This kind of erosion is destructive as it removes soil particles
very much faster than the formation of soils from the mate-
rial beneath. The loss of the surface soil which contains
most of the fertility means also the decline in crop vields.
Yoil erosion in the Philippines is caused mainly by water.
The different kinds of accelerated soil erosion are: sheet,
rill, gully, and gtream bank erosion.

Sheet erosion.—This i3 the waghing away, in a more or less
uniform depth, of the upper part of the soil in the croplands.
It occurs when farmers cultivate their sloping lands without
employing any means of controlling the flow of the surface
water or runoff, A1l the beginning, this kind of erosion is
slow and is not noticeable, but it is treacherously destructive.

Rill erosion.—This kind of erosion is the washing off of
the soil by the formation of tiny incisions of a few inches
depth and width which run down the slopes of an unpro-
tected cultivated land. This is attributed to the method of
planning and arranging the furrows along the slope of the
land, Such rills may be erased by ordinary plowing. This

type of erosion marks the beginning of the formation of more

Soil erosion is defined as the proces
d or water.

OUl
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: (t}ully €rosion.—Thig erosion oceup
Ii;a‘ed flow down g slope and ig the
SLrIps or gullies on the face thereof

alluvial plains ag well as On a plain wh
. where

runoff continually drain,

streams and rivers,
such lands wher
textured soils.
of the river or
€ upper part to fall by its own weight
' Factorg AFFECTING SoIL Erosron

Soil erosion oce

urs wh
a sloping land. Thi en water runs

depends upon the soi as well ag jtg
: oil, sl : ; Speed
Bl T tHeban slope, vegetation, and Intensity of rain-

In some caseg sandy loam
on than eclay loam soils.

mportant factors in the for-
he absorbing quality of the
to the soil the less runoff
' types differ in porosity aﬁd

; e to erosi
P9r031ty and permeability are i
mation of runoff, The

so'il or infiltration of
will be formed. Differ

water in

S on paths of concen
cutting of deep narrow
Gullies occur both

e . » gradually destroy t}f
: ostly on slopes where

i This h
their fi appens when f
R Othzlr('jss gre asﬂdb?g‘“’?ﬁ Ehif S gulliezrfjsssnﬁr
s 2 a . G
lies grow bigger each year. arm animals cannot crogg, Gu]--

over the surface of
the surface ig called
end upon the speed

her erosion factors equal, soil loss is greatest where runoff
| fastest. Furthermore, on farm lands with the same grades
| slopes, one with a longer slope will erode more than one
ilh a shorter slope. This is so because as runoff acquires
bmentum its cutting power as well as its soil carrying
ipacity is increased considerably. A slope unprotected by
spetation or some mechanical devices to decrease the velocity
i runoff suffers heavily during a heavy rainfall.

VEGETATION

The density of the vegetative cover of an area contributes
 preat deal to its resistance to erosion. In the heavily wooded
ortions of our forests the rate of soil loss is balanced by
e formation of soil underneath., On cultivated farms the
rops offer very little protection for the soil. Crops that
un cover the ground well will give some protection for the
il but clean tilled row crops are conducive to erosion. Land
in slopes exposed or bare of vegetative cover suffers heavy
0il losses.

In the open areas where cogon predominates very little ero-
sion takes place. The thick growth of cogon is quite adequate
protection for the land. Even on steep slopes the grass cover,
il preserved and improved, will give good protection.

INTENSITY OF RAINFALL

Rainfall intensity is a factor in erosion. A region with
vainfall distributed throughout the year will have legs soil
Wrosion than another area where the same amount of rain
hecurs but only within a period of six months. In the latter

amount of runoff is correspondingly greater. In the former
vise, the intensity of rainfall is less giving more time for the
~water to infiltrate into the soil, hence, less runoff.
How much of the rain that falls run off the surface is
shown by investigations conducted by the United States De-
‘partment of Agriculture. At the Yazoo River Watershed, 27
nches of rain caused a disastrous flood, where 62 per cent
of the rain water immediately ran off cultivated fields and
carried soil at the rate of 84 tons per acre. Runoff from
lots on barren abandoned fields was 54 per cent of the total
it runoff  during the mos

(0 LOLA
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On undisturbed oak forest only 0.5 per cent of the 27 inchel

of rain ran off the experimental plots while s0il removed w
only 75 ‘pounds per acre,

FACTORS PROMOTING Soil, Erosion

~ System of farming lands—In the province, especially in
the Aklan section, most of the farm lands are rolling  and
hilly as coastal plains are few and narrow. These are planted
mostly to upland rice, corn, and cassava which are erosion
promoting crops. No means of brotection iz employed in
tfarming these sloping lands. Erosion ig aggravated by the
common farm practice. of plowing up and down hill and
laying the furrows along the slopes. :
Crop rotation in the province is seldom practiced. Rice an
corn are planted from year to year. Sometimes the field ig
tallowed after the rice crop. A good rotation of crops which
includes a soil building leeume helps conserve the soil.
The pasture lands are over grazed. As a result, hillsides
have very scant grass cover and erosion is very much in
evidence. :
Keifigin—This is another factor contributing to the de-
struction of soil -and forest. Very often kaifigin is made on
steep slopes. The trees and other vegetation are burned, leay
ing the arvea cleared and entirely hare. When it raing runoff
tushes downhill and generates quite a tremendous cutting
power that detaches and carrieg a great deal of surface soil
Rills ‘and sometimes gullies often result after one heavy rain,
SOIL-EROSION SURVEY METHODS ;
The primary purpose of the soil erogion survey is to det.ef
mine the degree .of erosion in the different soils of the provs
ince, that is, the extent to which removal of the surface ot
subsoil has progressed as well as the amount of gullying wi ,‘
special reference to ‘its effect on''the cultivation <of the landy
The present depths of the ‘different soil types under: cult -
vation- in the province were compared to the depths of  the
virgin soils or soils' with normal profiles. ' The depths of diffeps
ent soils under normal profiles were established after variofs
determinations over a wide arvea by horing with the soil aug
studying road cuts, pits, open wells, and stream banks.
~ Variatio depth of woil as caused by :

Figure 27. Keingin in no small measure contributes to the destruetion of soil and
| forest cover of the province.

glre 28, The loss of surface soil means also the loss of the soil's fertility. -
TIRTR Many farms have declined in yield due to this cause.

L owt g s -
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have various soil erosion classes depending upon the particular
' prade of slope. Furthermore, a soil type located in a region
of evenly distributed rainfall can reasonably be expected to
experience less erosion than that located in a place wherein
intense and concentrated rainfall occurs for a certain season
of the year only, that is, when all other factors of erosion

ping the different erosion classes. The depth and frequency
of occurrence of gullies are noted as these affect the culti
tion of the land. The classification of the different degre
of soil erosion used in this survey are as follows: g

E"?ﬁian Degree of
class erosion : Desceription
oy e : £ are presumed equal. It can, therefore, readily be seen that
gu?lli)gsren erosion; no  No apparent erosion; no gullies erosion classification under the circumstances is generalized
L Slisht ; 3 rather than localized. Table 17 presents the different erosion
sl R CRORI O Less than 3 of original surface soil classes under which all the soil types found in the province
\ eroded; oceasional crossable gq bel
& Moderate erosi West bredent S
SLOE, From % to % of original surface The locale of the different soil types are br1eﬂy outlined
SR u joolﬁ ;mgi‘?dr ot i and listed below to supplement table 17.
. 1, 0f45ubsgi11§iléﬁe§urface soil Umingan sandy loam (100).—This soil type is mostly found
4 Very severe erosion All of the surface soil to % around the town of Libacao and stretches northward to Kalibo
P o Alfué’ﬁoé}ll emd‘;d ; ' along the course of the Aklan River., It is a comparatively
. ; S p o race el and, oy T Jong and narrow strip. Tt is flanked by Alimodian and Sigeay
W  Normal erosion Balance between soil erosion and g sories on the sonthwest and southeast, respectively, and the
b s e formation is maintained, e San Manuel series from Malinao to Kalibo.

Erosion conditions change as oftei
ag floods occur, 1

San Manuel clay loam (236).—This soil type is found in
the vicinity of Buruanga town in northwestern Capiz; in
the mumclpahtles of Nabas and Ibajay, along the courses of
Alimbo, Ondoy, Ibajay, and Regidor Rivers; along the Aklan
River within the municipalities of Numancia and Kalibo;
around the town of Balete and the barrios of Calamcam and
Ortega, municipality of Libacao; from the town of Jamindan,
along both banks of the Mambusao River through the munie-
ipalities of Sigma, Dao, Panitan, and Panay; and around the
town of Tapas along the Panay River to Dao.

San Manuel sandy clay loam (596) —The places where this
#oil type is found are along the road from the town of Nabag
northwestward to barrio Gibon: from the town of Washington
Houtheastward along the highway ; from Batan town southeast-
ward to barrio Mambuklao; and around the town of Capiz.

Soils of the San Manuel series are bounded by various soils,
wuch as those of Alimodian, Sapian, Bauang, Bantog, Makato,
Imingan, Sta. Rita, Sigcay, and Maligaya series, and mis-
Emeouq Lmd Lypes namely, hydrosol and beach sand.

The extent as well as the degree of soﬂ erosion will in

crease each year unless control measures are instituted
practiced.

SOIL EROSION IN THE DIFFERENT AREAS

A detailed investigation of soil erosion in the ‘provinclzeﬁ- i
not within the scope of a reconnaissance survey. Hen
accurate statistics for each and every particular area affecte
by erosion could not be expected of this report. Instead
general distribution of soil erosion within the province 1
presented. All the different factors of erosion mentioned
earlier herein together with actual field tests and measu .
mel.;ts were all weighed and considered in the erosion class
cation 0}" the soils of the province. As already pointed
some soil types of varying physical characteristics but w
are adjacent to each other on land of the same slope and mc
or less subjected to identical cultural treatments .
fall undexl one soil erosion clags, On th

he u

Lween the towns
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100—Umingan

sandy
loam

286—San Ma-

nuel

clay
loam

596—San  Ma-

sandy
clay
loam

nuel
228—Bantog

clay

220—Maligaya

clay

v

& —Erosion
undifferentiated

Flat to steep

Row crops;
fruit trees; grass;

halophytic
plants

100—Umingan

sandy
loam

nuel
clay

loam
596—San Ma-

sandy
clay
loam

nuel
118—Beach

sand
1—Hydrosol

|

W —Normal
erosion

Primary forest

45—Mountain

Soils

undiffer-

entiated | 236—San Ma-

5—Excessive
erosion

Steep and rugged| Hilly to steep

Row crops;

secondary
forest

121—Bauang

clay

clay
loam

dian—

Barotac
com-
clay

plex
140—Luigiana

132—Faraon

clay

222—Sigeay

cla
133 San’ Ra-

loam

fael
223—Sapian

clay

45—Moun-

tain
soils

undi-

fferen-
tiated

4—Very severe
erosion

Steep

Row crops;

grass; fruit trees;|grass; fruit trees;

secondary
forest

121—Bauang

clay

126—Alimodian| 126—Alimodian

clay
loam
125—Alimodian| 125—Alimo-

—Ba-

rotac
com-
clay

uisiana

plex.
132 —Faraon

140—L

clay

cla;
138—San 3;23,_

loam

fael
223—Sapian

clay

3—Severe
erosion

Row crops;

ss; fruit trees;
secondary

forest

121—Bauang

clay
126—Alimodian

clay

loam

132 —Faraon

_clay
140—TLuisiana

clay
~Baro-
tac

222—Sigeay
clay

125—Alimodian

complex| 222—Sigeay

133—San Ra-

fael

loam

223 —Sapian

clay

2—Moderate
erosion

Rolling

Row crops;
grass; fruit trees;|gra

secondary
forest

121—Bauang

clay
126—Alimodian

clay

loam
120—=Sta. Rita

clay

220—Maligaya

clay

221 —Makato

loam
237—Sara clay

loam

132—Faraon

clay

140—Luisiana

clay

229 Sigeay

clay

~~ 1—Slight
erosion

0—No apparent
erosion

Relatively flat

Row crops

100—Umingan

sandy
loam
236—San Ma-

nuel

sandy
clay
loam

nuel
121—Bauang

clay
126-—Alimodian

clay
loam

clay
220—Maligaya

clay
221—Makato

clay

228—Bantog

clay

123—Sara

sandy
loam
237—Sara clay

Ioam

Row erops

sandy
loam

- 100—Umingan
236-—San Ma-

nuel
clay

i loam
596—San Ma— | 596—San Ma-

sandy
clay
loam

nuel
121—Bauang

clay

dian
clay

S 126—ATimo-

| and beach sand also border Sta.
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) —Alimodian clay loam is a very
extensive soil type in Capiz covering the northwestern, central,
and central-eastern parts of the province. In the central
section of Capiz this soil type is bordered by hydrosol areas
on its northern flank and to the south it extends as far as
the Iloilo-Capiz provineial boundary. R

Sta. Rita clay (120.—1It 1is found south and southeast of
Kalibo and in the vicinity of Sapian. San Manuel, Bantog,
and Sapian soils adjoin this soil type. In addition, hydrosol
Rita clay.
) —Maligaya clay is found around the
parrios of Tumulalud and Caidquid of the municipality of
Mambusao, and around the towns of Dumalag, Dumarao, and
Dao. This lowland soil is adjacent to Alimodian, Sara, San

Manuel, as well as Luisiana soils. _
Makaeto clay (221) __This soil type is found around the towns

of Makato and Numancia and bordered by soils of Bauang,

Alimodian, and San Manuel series, and hydrosols.

Bantog clay (228) .—Bantog clay is found in geveral scat-
tered places; namely, in the barrios of Naili, Naligusan, San
Jose, and Rizal, in the municipality of Ibajay; and around
the towns of Banga, Altavas, Sigma, Tvisan, Pontevedra, Panay,
and Capiz. It is found adjacent fo soils of the San Manuel,
- Alimodian, Sapian, Luisiana, Sara, and Qta. Rita series, and
also to, hydrosols.

Sara sandy lowm (123) L The
sories is found on the eastern ti
[loilo—Capiz provineial boundary.
San Rafael and Alimodian series, as we
type of the Sara geries.

Sara cloy loam (287) .—This soil type
nicipality of Banga; in the barrio of Sta. Cruz, Dumalag;
around the town of Dumarao; and along the highway from
the barrio of Hipona, Pontevedra to the barrio of Casanayan,
Pilar in northeastern Capiz. Sara clay loam is adjoined' by
Sipeay clay, Bantog clay, Alimodian clay loam, Maligaya clay,
- San Manuel clay loam, Karaon clay, and hydrosols.

araon clay (182) .—The clay type of the Faraon series is
ities of Dumalag and Dumarao;

Alimodian clay loam (126

Maligaye clay (220

sandy loam type of the Sara
p of the province along the

It is adjacent to soils of
11 ag to the clay loam

ig found in the mu-

4
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Highways near and parallel to river courses are often s ]
jected to damage from stream bank cutting. In the hilly a
mountainous regions landslides cover and block roads especial
during heavy rainfall. ‘S

ECONOMIC AND CULTURAL EFFECT

The adverse effects of accelerated or man-made soil eros
are much too obvious that they need not be over emphasiz
Unfortunately, however, most people take the existence of
for eranted, in the manner that almost everyone always
differently regards the existence of the air we breath. Whereal
our supply of the latter has never been doubted, the certai it
of our enjoying the bounty of the former cannot last forevel
unless we recognize the imminent dangers of soil erosion.

Soil conditions have much to do to shape the pattern o
nation’s existence. While we begin by trying to analyze thei
effect from an agricultural poeint of view, we ultimately ar
to their economic and social effects as well. This is so beca
agricultural, economie, and social conditions are closely i
related so much so that it is quite difficult to separate thi
too sharply. Erodibility being one of many soil conditions
should ever be borne in mind as much as fertility.

N
)

We know that food, shelter, and clothing, man’s basic need§
all emanate from the soil. Soil lost to usg if taken in te 1‘
of the economic value of production of these basiec needs sur
would amount to enormous figures. The high cost of liv
may then be partially understood.

We know that while soil loss mounts, there is no sign tha
population also declines. The tendency is when population i |
creases, people tend to overwork the soil. Overworking the sof
inevitably results in decline of productivity. Soil erosion then
commences and if unchecked, the people simply abandon thi
affected area and move to other places. This may happen one
or more than once within a generation. What has started &
an agricultural problem also becomes an economic and SOCIHE
problem. : LI
. We know that industry, especially the manufacture of ¢

; i
(2 ) o, 8 dependaden On the supply ol Bt
4 -":'."':2;' | gependent on the sUpply .!ﬂ_\
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operations, men lose their jobs and another social problem is
added.

Soil erosion, therefore, is not the individual farmers’ problem
alone. While it affects his capacity to provide for his family’s
wants and meet his social obligations, erosion eventually becomes
4 community’s, a province’s, and finally a nation’s agricultural,
economic, and social concern.

METHODS OF EROSION CONTROL

Tlhiere are two general ways of erosion control in croplands;
namely, (1) vegetative measures, and (2) mechanical means.
Vegetative measures are simpler and easier to apply, while
mechanical means usually require engineering aids, tools, and
machinery. The former is usually employed on land that are
nearly level to gently rolling, while the latter is adapted to
rolling and undulating land. Sometimes both means are em-
ployed simultaneously, or one in support of the other depending
upon attendant circumstances.

VEGETATIVE MEASURES
Control of erosion by vegetative means deals with the use

' of plants following the normal farm operations and use of

ordinary implements and machinery. _

Cover cropping—Vegetative cover is the first protection
against runoff and erosion. Cover crops are usually planted
after the harvest of row tilled or seasonal crops. There are
also permanent cover crops which are mostly planted in orchards.
When planting cover crops mulches of dead stems, leaves, or
straw are necessary since cover crops offer protection only
after the’y' have attained considerable growth.

Strip cropping.—This vegetative method of erosion control
is the alternate cultivation of clean tilled crops on one strip
and denge close growing crops on the next strip. These al-
ternate 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 subsequent loss of the speed of runoff allows

1 rain water to seep into the soil rather than readily flow down

the slope. Soil and water are thus conserved.
| strip B ‘F’Ait :-,('r-.' )5 are esLd

i
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GLOSSARY OF COMMON ECONOMIC PLANTS FOUND
IN CAPIZ PROVINCE

OTHER ASPECTS OF EROSION CONTROL

Whereas erosion depletes the soil of its inherent fertil‘
low fertility also brings about soil erosion. Infertile soils
variably mean poor vegetation, thus more surface soil is expost o
to direct rain and wind action. Therefore, soils of low fertiliE— & .0~~~ Musa textilts Nee ...

. . s 3 Achuete .._...... _ Bixa orellena Linn. ...
when tilled are highly erodible. In this case proper and ads L Rotibosllit ehaltots TATIM i e

Family Name

Common Naimne Secientific Nome

Musaceae
_ Bixaceae
Gramineae

Aoingal ...

quate fertilization can minimize erosion. ! Alibangbang .. Bauwhinia malabarice e o L Leguminosae
The regular application of farm manures and the practiceg Ampalaya ... Momordice charantio Linn. ... Cucurbitaceae
green manuring increase the goil’s organic matter content. O Bnonnsiine b D Amone reticulate Linn, e Anonaceae
ganic matter, aside from enhancing soil fertility, also impro 7@ p‘}-api Ayiceamim officinalis -Linn. errbenaceae
tilth and maintain if not improve soil structure. Stable a3 e e J';Jwtwc;cwpuidf{;ﬁgﬁ S By Iﬁf:;i::ﬁgzceae
tavorable soil structure means higher porosity and be B e s
permeability. When soils are porous and permeable plant Bakauan-babae .. Rhizophora mucronate Lam. ............ Rhizophoraceae
penetration is improved. All of these favorable physical ¢ Bokauan-lalake ... Rhizophora candelaria DC. ... . Rhizophoraceae
ditions when attained promote the soil’'s water absorbing lamboo ... Bambusa spinosa RoXD. ....... - Gramineae
water holding capacities, or in other words surface runoft anana ... owe, Mutse sopientutrty LD, oo Musaceag
minimized . Nau_,clm m'w*ntalls‘Lmn. .................... Rublacf%ae
LG o lahlobe Ninn g Leguminosae
Crop rotation should essentially be a part of every farm Bermuda grass ... Cynodon dactylon (Linn.) Pers. ... Gramineae
gram, A well planned scheme of crop rotation, aside Binayoyo .o Antidesme ghaesembille Gaertn. ... Euphorbiaceae
providing a practical means of utilizing 'green manures a 1'eadfruit  Awtocarpus communis Forst. ... Moraceae
fortilizers, counteracting possible development of toxic §U W gmﬁz eﬁ:ﬁfai;ﬂ;i;ﬁ -------- e E?ﬁi‘é‘im
stances, and improving crop quality and increasing yields, al i B Theobroma. cacao  Linn, e Sterculiaceae
minimize or help control erosion. This farm practice keeps W 1087 s B Cajanus cajon (Linn.) Millsp. ... Leguminosae
soil in suitable physical condition, helps maintain the supp By e Chrysophyllum, cainito Linn, . ... Sapotaceae
of organic matter and nitrogen in ‘the soil, provides veoetati VO oW Lo Amnweardinm oceidentale Linn. ... Anacardiaceae
Manihot eseulenta Crantz. ... ... Tuphorbiaceue

. Sapotaceae

cover, and changes the location of the feeding ranges of roo o g o
The physical effects of liming such as the promotion of sOUNSNE =~ . Lefras sopota Limn. e
. : : i Tt Poconut | Coeos mucifera Linn. oo . Palmae
granulation of fine-textured soils and the modification ant B e abneen
improvement of the structure of coarse-textured soils th Hogon  Imperata eylindrice (Linn.) -Beauv. Gramineae

making them lighter to work subsequently contribute much ¢ florm ... T e i e SR L Gramiped
erosion control. i Lotton .. Gossypium hirsutun Lion. ... Malvaceae
An efficient system of soil management in support to vege fovpea e VG Dans (L YDAV S Leguminosae ‘
tative and mechanical measures is, indeed, necessary to comba ”";”,“fbe_r """""""" C’”‘”“f’fm'q”?mf”ws Il‘mn' LG Eucurb,ltaceac
o1l erosion. The different racti foll d dopted h i1 (‘I]"lb Rl i e Dery LS'L’ Li)tic-ﬁ".( O,Xb) .enth. """" Eg}]‘mlnosae
1z ces followed or adopted § 0.‘ o B e Faugenie cwmini (Linn.) Druce ....... Myrtaceae
form a farm program that, as a unit, could fit. the kind of Dungon-late ... Heritiera Littoralis Dryand ... Sterculiaceae
or kinds of soils within a farm so that the end attained is Whitan Dot Durio zibethinus Murr. ... . Bombacaceae
combined beneficial effects of the many interacting proe H‘H}ﬂant . . Solamum melongena LN, ..oocceeeenns Solanaceae
. involved. Each farmer, therefore, should first appraise tf IR Colonpn eouonte Lhinl) R
3 blid . PRSI AT ' it Al s [t s LR cea e
y rlie . et Al sativwm LON. e Liliaceae

on hazards of his farm, then plan a ¢
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Common Naine Seientific Name

' Intsia bijuga (Colebr.) O. Kuntze ..
Ipil-ipil .. .. Leucaenaw glouca (Linn.) Benth. ...
Kamachile .. Pithecolobium dulee (Roxb.) Benth.
Kapok ... ... Ceiba pentandre (Linn.) Gaertn. ...
Kondol ... ... Bewincase hispide (Thunb.) Cogn..

Lanigarai Bruguiera parviflora  (Roxb.) W.

[Eiettuce sl el g ctiea s ttne clini et s oy Sl
Lumbayau ......... Tarrietia javanice Blume. Bijdr. ..
Maguey ! Agave camtola Roxb., ... .
Mandarin Crtns mobilzss Lot oyt
. Mangifera indice Linn, .. i
Molave L Vater s manur loras TS S T G
S PhaseoliistnureuseRoxhy T e s
Avrtocarpus heterophyllus Lam. ...
Nipa palm Nypa: frutieans Waarmb. oLl
Alliwany cepa Limn, o oo G
Orange Citrus aurantiwm Linn., ..
Palosapis (lauan- Anisoptera thurifera (Blanco)
2 Blume.
Pandan ... ... Pandanus tectorius Solander .. ...
Bapaya. = RO et Alihgne SNSRI
Patani s -Phaseo e i aits s Lann e SRie s
Patola Luffe aeutangule (Linn.) M. Roxb.
Patolang-bilog Luffa eylindrice (Linn.) M. Roem.
Peanuit = 28 S S S payalins Shmboeren s [Uinie s mie i e
Brassica chinensis (Linn.)
Pineapple ; Ananas comosus (Linn.) Merr. .
Potato Solanum: tuberosum Linn. ...
Pummelo .. .. Citrus marime (Burm.) Merr. ...
Radish L Raphayats sativus  Linn, -5 0 EL iy
O s i SRy S e ts SE NG
Sandoricum koetjepe (Burm. f.)
Merr.
Sineamas ... Pachyrrhizus erosus (Linn,) Urb
Siniguelas Spondias purpureq Linn, ... .. .
Sitao Vigna sesquipedalis Fruw. ..
Soybean ... Glyeine max (Linn.) Merr. ...
Squash Cucurbita maxima Duchesne
Sugar cane .. Saccharwm officinarim Linn. ...
Sweet potato ... Ipomoea batatas Linn. ...
Saccharwm spontaneum Linn, ...
Famarind, ... .. Temarindus indice Tuinm, oot
Tobaceo ... Nicotiana tabacwm Linn. ...
Dioscorea eseulenta (Lour.) Burkill

Family Name

Leguminosae

Leguminosae
Leguminosae A
Bombacaceae
Cucurbitaceae

Rhizophoraceé_‘

. Compositae

Sterculiaceae
Amaryllidaceae:

. Rutaceae
.. Anacardiaceae

Verbenaceae
Leguminosae
Moraceae
Palmae

... Liliaceae

Rutaceae

. Dipterocarpaci
. Pandanaceae

Caricaceae

. Leguminosae

Cucurbitacea
Cucurbitaceae

Leguminosae

Crueiferae
Bromeliaceae
Solanaceae
Rutaceae
Cruciferae

. Gramineae

Meliaceae
Leguminosae
Anacardiaceae

. Leguminosae
Leguminosae

Cucurbitaceae
Gramineae "
Convolvulaceae
Gramineae .
Leguminogae
Solanaceas
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