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SOIL SURVEY OF PANGASINAN PROVINCE

PHILIPPIIES
By M.M.ilicante, D, Z.Rosell, R,T.Marfori, and
S. Bernandegz

the Division of Scil Survey
Department of Agriculture and Commerce, Hanila
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NTRODUCTION
history.=- When the upan_urds came to the
a native ruler, named Kasikis, rvled a
ag na Caboloan, which included all of

ge part of Zambales, La Unicn, =nd Tarlac.
ated somewhere within the Dresent municipa~-

3

In the division of the Island of luzon in 1587, the Do-
minicans wer signed to a part of Pang gasinan

ferritories of Cagayan,
began conv gltﬂng T
Was determined

and
Fasikis became nngry when
he population te a mew religion,
Lo put the missionaries to death
Essage from Rajah Lgcan:ula of

Teceive the missionar
BENe members of his fa

he received a
Tondo telling him to honor and
ies kindly, As g result, this ruler, all
amily, and his soldiers were Dwothea,

In November, 1574, Limschong, a Chinese pirate, landed ou
e shores of tbe Gulf of Lingayen with more than 2,000 sol-
Micrs, sailors, besides workmen and women, aund remained up
€ 4gno River for nearly a year, or until Salc®do burned se-
Bral of their ships aﬁd drove them away. Several of them,

wever, remained. As a result of the invasion we find that
any of the most thrifty and intelligent citizens of Lingayen
B other towns in this part of the province and along the fgno
wer are of Chinesc ancestry,

“The word Pangs-inan seems to come from “hzin', salt. and
ga", region, and means a "country of salt", This is sugges=
Pecause of the great quantity of uqlt manufactured in
Bprovince svery vear,

Eivil povernment under the American regime was established
gasinan on ?ebruary 18, 1961, « In 1903

the boundary was
5 the province

q"iring the northern portion of Zamba-
BEising the tovns of Alaminos, Bolinao, Burgos, Mabini,
i, Agno, a

nta, The area of the province
ed initc var nd features is shown in the followi
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SOIL SURVEY OF PANGASINAN

@able 1.- Classification of the land features of Pangasinan
Province

: . Area in 5

Kind andd ¢ > ent

Kind of land f i o i Per cent
S€ommercial forest f 47,778 3 9,48
neommercial forest x 18,813 : SR
Cultivated ares = «368,218 ‘ 73328
@pen 1and ! 56,961 i 11,30
Fresh-water wmarsh g 15418 1 0.28
Salt-water morsh ; 9, 811 1 1394
S Unexplored i 179 i 0,04
TOTAL 2 504,171 g 106.00

h

a Fi

sher
Yearbook

he Fo Wealth of our Forest., The Philippines Herald

e,
3 (1935) 41-45,

=

. The population according to the 1903 census was 386 516
‘In the 1918 census the population was 7% 844, Tn 1935 thi
2pproximate population was 703,609, and the 1939 census recor-
dec it as 740,293, There are 46 towns in the province,

Transportation and communication,- All the towns of Pap-
gasinan Province, except Bolinao and fmda, are conmected to

the main provincial road with either first-or second-clsss roads.
The Manila~Baguic road passes through the towns!af-Viilasis,
Urdaneta, Binalonan, Pozorrubio, and Sison. In 1936 the pro-
wince had 594;2 kilometers of firste-class roads and 112,1 kilo~
meters of second-class roads, HNome of the rivers of the pYC-
Wince arc navigable for large river crafts., Bolinao and Anda
are reached by motor boat from the barrio of Lucap, Alaminos.
he Manila-Dagupan Railroad enters the province, south of

tista and passes through Bayambang, Malasiqui, San Carlos,
iac, HMangaldan, and San Fabian, Besides the tailrcad,

are a number of bus transportation facilities which
vailable throughout the province.

e provincial government of Pangasinan maintains and ope-
telephone system connecting all municipalities within
pince. The Philippine Long Distance Telephone Company
tanch office at Dagupan and operates a local service
besides the long-distance service.
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INTRODUCTION

: Public health,.- Sanitary conditions, medical and dental ins-
tion of school children and teachers, communicable diseases,
salth centers, industrial hygiene, and other health activities
e taken care of by the Philippine Bureau of Health, A detailed
gount of this work is given in the annual réport of that bureau,

Education.~ The Bureau of Education has a provincial high
sol at Lingayen and elementary schocls at every town and

io, The rural high school of the Bureau of Education is
eated at San Carlos. Private schools, run by the Catholic
murch and other private organizations, are available in most
the towns. The Far Eastern University has a-junior college
Lingayen. Owing to the large population of the province,
ese private schools enjoy big enrollments every year,

Industries.~ Agriculture is the chief industry. Fishing,
also considered an important industry of the people, especially
se living along the coast, The manufacture of sali is another
pmortant industry along the sea coasty” The manufacture cf nipa
fing, confectionery, furniture, ¢arromatas, buri mats, Cala=-
f20 hats, slippers, baskets, fine jars, bricks, bolos, and other
oducts is dome in the various towns of the province,

L The most important industry of the people living in the
‘towns bordering the Lingayen Gulf is the manufacture of common
EslE, This incdustty is carried in the towns of San Fabian,
‘Dagupan, Binmaley, Lingayen, Labrador, Sual, Alamincs, Bani,
Bolinao, and Anda, Y

: The method of salt making in this province is different
from that employed by the people around Manila Bay, In Rizal
and Cavite Provinces, salt is manufactured by evaporating sea
mater in salt beds located in bangos fishponds, This method
usually done during the dry season when maximum sunshine,
ficient to effcct rapid evaporation of water, is available.

The saltbeds in Pangasinan are the sandy level areas below
tide level, One of such beds is shown in Plate 1, fig. l.
nd containing the salt is gathered and placed in the

ng receptacle which is usually an old banca with holes
bottom covered with straw to prevent, the sand from
through, Sometimes the receptacle is made up of bamboo
as shown in Plate 1, fig. 2, Then the sand is washed
water and the filtrate is collected in jars until a
fent amount is obtained, The brine is evaporated by boil-
Bbip vat until salt crystallizes out (Plate 1, fig, 3).




e

SO0IL SURVEY OF PANSASTNAN PROVINCE

Salt obtained by this oze

grained, It has Jehﬂ founu

cess is clean and usually fine-
alt made by this method nro=
is of better quality than

that produced wi?u LJL uso of the salt obtained with thc solar

“
method, ceause its better quality, the salt mamufactured
By the Pangasinan process commands ~ higher price than the
ommen salt produced by solar eva porat iom.

Toe manufacture of salt under the Pangasinan method is
expensive and slow. The cost of fuel entails a big item and
limits the salt production in Pangasinan, At present the pro=
vince feels already s shorta age of firewood even of home use,
The moun! and hills are almost denuded, and only small
scattered patches I forest now remain,

TR

(SLOGRAPHY AND GEOLCGY

Pangasinan Province lies mlunu the Lingayen Gulf, It is
B8 unded on the west by China Sca and pagt of Zambel

g2 the north by iingayen Gulf La Union Province Hountain
fTovince: on the cast by Nue a Vizcaya and Nuewva Fai1 Provin-

€es; and on the south by bheva Bcija, Tarlac, and Zamhales
Etcvknces.

Province:

Excépt on the extreme northern and eastern borders =ad in
e Western part, the province is one vast p.lain, The northern
f8der is the edge of the western part of the "Central Knot',

file the western part, up to the town of Sual, #s the conti-
ion of the Zambales Range, There are no active volceannes

BBE those mountains and the peaks arc of crdinary heighes,
Ehe town of Bolinzo down to Dasol the topographic feature

b 8lternation of plateaus and valleys, 1:

n Alaminos there
iley with an arca of several thousand hectares. There

B stretch of coast line from Infanta to Bolinao measu-
t 80 kilometers bordering the China Sea;, and from
o 1o Union Province, there is a const line along the
BRCn1f of about 100 I 1lomnt9rs, 4long the gulf coast

€ mony estuaries, indentations, and islands, Cabarru-
g dargest island and Santiago is next in size

i - i

R1vcr in Pangasinan is the third largest riv
Beadwaters are in the mountains north of Sa

kas and it meanders its w2y through the plain
Bl Gulf at Labrador and Deagupan, The principal

Bete the Tarlac and Camiling River




DRAINAGE AND IRRIGATION

Geologically the vast plain of Pangasinan province is
Tecent alluvial deposits of the Agno River. The mountains
Eh, cast, and west of this plain consist of tertiary un-
fferentiated limestone with sandsione facies; marl and lime-
fone; and tertiary and effusive rocks consisting of rhyolites,
iCites, andesites, and basalts, Limestones, especially con
plateau of Boiinao aznd along the hills running south of
Tanta, are present in considerable amount, Placer mining
found in the Bued River at Sison, and at the upper part

the Agno River at San Manuel,

DRAINAGE AND IRRIGATION

The western part of the province is drained principally
Alaminos and Balingeaguing Rivers, The town of Alaminos
B vicinities are drained by the Alaminos River to the Tom~-
B€ Bay, while the Balingeaguing River drains the towns of
bini, Burgos, and Agno to the /Agno Bay. There are several
all rivers which drain the region from Dasol to Infant

Qe

The /gno River, with headwaters in the upland of
fanuel, San Nicolas, and Natividad, irrigates a great portion
BE the plain of central and eastern parts of the province,
he Bucd and Pagulatan Rivers and their tributaries drain
ifie north central part of the provi ce, while the Toloring
@nd Sinocatan Rivers drain the region between Manaoag =nd Ca-

Buruan, The Malabago and Ilang Rivers drain the rerion between
€ towns of Malasiqui and San Carlos, There are several small
percams that join these big rivers, All of these rivers empty
into the Lingayen Gulf, along the coast from San Fabian to
lLabrador,

Thae town of Dagupen and vicinities are poorly drained
preas, Wide areas of agricultural land are covered with water
almost throughout the rainy season, These arecas could be uti-
lized to advantage by the construction of proper drainage canals,
Irrigation water for agricultural crops, especially rice

Pobtained by making diversion canals from the river into the

e fields, At present, there is mno government irrigation .
this province, There are few irrigation system cons-
individuals or group of farmers. i portion of the

of Sison is irrigated with water from the Bued River,

cane fields around the sue-~r contral at Manaoag are irrigated

‘is. The region comprising the towns of San Manuel, Urdaneta,

B, Tayug, San Nicolas, NMatividad, and San Quintin is irriga-

lands
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84 with water from the fgno River., This irrigation work is
®ne by the farmers themselves, Lowland rice, sugar cane, mungc

S vegetables are profitably planted with the use of irrigation
Bter,

5

CLIMATE

of the most important factors in soil development is
Under similar climatic condition, different kinds of
Xs may develop into similar soils provided the vegetaticn,
ography, and age of development are the same. The climate
a8 region determines the growing season and the types of

Ps to be planted. Sometimes the nature of the industries

‘the people is also governed by the climatic condition of
fie locality,

The climate of Pangasinan, like that of the other provinces
Central Luzon, consists of two well-defined scasons, namely,
=€ and dry, The wet season of the year is from the middle of

to the end of October, while the dry seascn is from December
the middle of May, The heavy rainfalls of the year occur

Ting July, August, oand September, During these months,

ods and typhoons usually occur, causing damages to crops

B¢ properties, and loss of human lives., The flood of 1927,

Bich affected the plain of Central Luzon, caused enormeus

ge to the province, particularly in the towns along the
8800 River,

The coolest time of the year is during Novem
i January, while the hottest is duri ng March,
B 2eneral there is slight variation in temper
e year,

Ber, December,
April, and May,
ature throughout

The rainfall of the western and nerthwestern portions of
€ province is more than that of the southern patrt, Bolinao,
ich may represent the northwestern portion, has a

a mean annual
Bl of 2,550.8 millimeters, while Rosales of the southern

has a mean annual rainfall of 1,883,0 millimeters, Table
: the mean annual rainfall and temperature of five towns
enting different sections of .the province,
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HGRICULTURE

The province had been
even before the Spaniards came to the Philippines in 152l
fgricultyre then, as 0w, was the most important industry of
the region, During the early part of the Spanish occupation
ef the province, palay or rice, sugar cane, wheat, indi
black pepper; tobacco, coffee, different kinds of vegetabies,
and several kinds of fruit trees were grown, The soils along
the hillsides were found by the Spaniards suitable for the
growing of wheat, black pepper, and indigo,
Srown extensively during that time,

3 flourishing agricultural region

20,

These crops were

At present Pangasinan is
pProgressi
dere

agriculturally one of the most
Ve province in north central Luzon, It is congi-

d one of the premier provinces ag far as cultivated area
is concerned, The total soil cover of the Province is 504,170
hectares, :
Diversifiod farming isg practiced, Owing to the variety
of soil types found in the province, several kinds of crops
can be planted and ETown in one season, Besides the annual
CLops there are grown also bpermanent crops, such as coconut,
mango, citrus, cacao, coffee, and Maguey., In 1935, 273,505
hectares wore planted to various crops, The total preduction
during thisg Year was valued at 16,983,135 pescs, In 1936,
the total arean planted was 285,131 hectares snd the total
area planted was 281,435 hectares while the totaP crop value
was 21,829,060 pesos,

In 1937, the seven leading crops of the province, from
Ehe point of view of Area cultivated, were Iice, corn, coco-
But, tobacco, banana, sugar cane, and maguey, The area

‘Planted and value of pro s¢ crops for three years,

uce of the
1935 t 1937, are shwon in Table 3,
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CLIMATE

Table 2.- Records of average monthly rainfall and temparatur; of
several towns of Pangasinan Province.

b

: Dagupan 8 Rosales
; Rainfall ¢ Temperature 3 Rainfall : Temperature
Jeath , 1902 1902 to 1936 1922 1922 to 1930
to Max, Min, to Max, Min
ST ¥ 198 ot
£ mm, Ao “C £ tan, =8 o0 e
January 3 18210 2 34070 e 0 e LG GRS e8| s Id TG
February 3 14,9 ¢ 32,5 ¢ 20:9 g oo Tendldo g Lle s
Maych 5 23,4 ¢ 34,3 e iag U o 32427 5 34,4 F s 20,6
fpril 2 748 % 35.6 % 23,8 .2 66,5 30.35.40 s 200
May 8 2243 2 35,10 e i34 9 % 190, D et R syt e o
2 228.4 ¢ 33,8 2 o4l1 ¢ 290f€ $A0 Saias 0 S
‘July 5 374,56 ¢ 32,1 -4 23,8 1 404,8 ¢ 31,8 =2 23,2
irgust Bus o807 s 31o7 S e A 3 ) L A07, 90T RO B d e
September E GUS B 0z Y 9 0 ed93 0 ¢ 2425405 31060 (e 23
ctober 8 L8P s A2 6 e faa 5y VAR OIS S el )
bvember TAEET89 Sy Anal i 22 04 S il BRL0S e S ian s
cember 8 R2CH R S3 BE Sy ] R JE Rt o S o Uh] 00
2 2,506,232 - 3 = g 1,883 60t i -

i “.,: 1 fnnu al
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; Bolinac Manaocag , Mangataremb
; Reinfall  Temperature ; Rainfall  Rainfall
Honth: ge 0921932 1 1962 £ql 1937 “Grse il B voan
! Mo, U £y st
g ¢ y i 582 3 1932
. min, .. & . el 5 . i mm,
January 8 843 308 e 21,7 2 S 20,8
February g 8.8 3 A LT R A o 9008 043
Mazch 8 10.9 8 32,8 3 J2.7 s S R 15.8
April H 34,5 s 34,0 ¢ 24,2 200 e G158
May 8 203.4 g 33,68 74,8 .2 181.0 ¢ 2663
June g 3975 e 3D 2 el gt 234 4 e 281 .6
July 2 615.4 ¢ 31,0 2 24,0 521,48 2 490,0
August 2 649,0 e 30,70 23 0 434,7 3 379,6
September 6 415,70 8 3%er sos b2 Mes 0o
October g 156,56 2 3khe? 023,08 12 156,52 ¢ 138.4
November g 49,6 2 31,6 ¢ 299 89 8 8. 86,8
December H 9.1 e e (TR Ta, 0 e Dl
Mean Annual 3 2,550,.8 2 - 3 - 2 L 98050 et 108103

/
/

Data supplied by the ¥Weather Burcau
Miguel, S, J., Observation of rainfall in the Philippines,
Weather Bureau, Manila (1935) 1-289: (1938) 1-96,

b, :
o available temperature records,

and from Se'ga,




]

e *(6£6T-L£61) 9~ DT3STIL3S ourddIyTyd JO UFIBTING oY WOIY UBHE EEL
-
OnhSL9L0T 84 ETEMLT HDE999nfeT * o 6eGALLT. f L 0ZBP9CTOT §. 0EGE9T ¢ . VLG
0Ty LL H 0t M 00z ‘z¢ : 0v6 ‘¢ o 00% ‘0¢ : ogs ‘g H Aan3ey
008 ‘9¢8 w 08¢ ‘Y ; 0T/°889 : 08¢ ‘% , 026 °199 a 008 ‘% i 2u8d 182Ng
0£8°60¢ . £8L°Y : 0(8°GTS o 667 Y : 060°1€6 : 016 % ! vuRuEyg
02,619 “ 06%°01 : 087 ‘869 : 09.°6 : 096°0LE o 0£T 01 H 002'q0],
09£°019°1 w 00Z‘C1 ” 076986 , 0v121 : 088 °L8Y : 09L°11 : 3INUOV0D
0024062 ; 0Ly 51 ; Oty 9y i 04T ‘8T .“ 000°ZGT 0 066 ‘1T , U0
2 H 2 é 3 H
01999891 . 005°222 3 019°091°91 s S 066°226°¢€T ; QI RIT 20Ty
sonpoad ,  p@jucTd , °donpoad  pejuerd | sonpoad.. ~ pogueld |
JO BNT8A oIy 0 ond A L voxy " JO Bnyep o gagy 9 ° sdoxy
I LE6T : = 9€6T GE6T &t :
*s1edA 201yl 10J 20npoid 5
ugursefueg Jo sdoido BuIpes] UG -°¢ 2TRL

0 dNTEA pus

poguetd

ITOUYT YITM DOUTACLY




& s e ¢
-ﬂ\ v 3
Table 3.~ Seven lcading crops of Pangasinan Province with AN {
their area planted and value of produce for three™ . A &
years, , S

Rice., = Rice or palay is the most important crop of the '
province, Being the staple crop of the people, it is grown in
every town inm the province, The total area planted to this
crop in 1937 was 222,670 hectares with a production valued at
16,866,617 pesos, The leading ricu~growing towns are Urdaneta,
Rosales, Malasiqui, San Carlos, Tayug, Alaminos, Asingan,
Umingan, and San Cuintin, The average yicld of rice or palay
in these towns ranges from 30 cavans for the Sinamporin varic-
ty to 80 cavans for the Ramai., The yield varies not only accor-
ding to the variety planted, but also according te the type of
soil and the methed of cultivation employed,

There are three general groups of rice varieties planted,
which may be classified according to tke place, the time, and
manner of planting,

(a) The lowland rice varieties include the Inapestol,
Elen-elon, Ramai, Ramelen, Minantica, Mimis, Bulastog, Sinam=-
porin, etc. They are planted in paddies where there is a suffi-
cient supply of water either by irrigation or by rain through-
out the growing season, Under normal conditions thesc varia-
ties have an average yield of from 40 to 80 cavans per hectares,
The application of commercial fertilizers for rice is not com-
monly practiced, In highly depleted areas, farm yard manure and
to a very limited extend surface of fertile soils and commercial
fertilizers are applied by scattering them in the rice field,
Besults on fertilized field tests conducted by the Divisicn of
Soil Survey show decided increases in yield, Irrigation water
is available in the towns of San Manuel, Asingan, Tayug, Urda-
neta, Sison, Binalonan, Mangatarem, Bugallon, and Aguilar,

(b) The upland rice varieties include the Bagahas, Inarc-
pil, Mala-itiwe, Mangasa, Macaraniag, Dinalaga, 3initeweg, and
Balik, These varieties are planted in upland and rolling areas
vhere irrigation water is not available, usually in heavier
soils, such as Tarlac clay loam, /mnam clay loam, San Fabian
clay lcam Bani clay, and Bolinao clay lonm. The average yicld
of these upland varieties in these soils ranges from 20 cavans
for the Macaraniag variety tc 30 cavans for the Bagahas, Man- ’
gasa, and Inaropil varieties. The low yield is partly due to
poor method of cultivation and soil depleticn, The soil becomes
poor and depleted easily because of soil erosion, especially in
rolling areas, and continuous cropping without the practice of
rotagion or the application of fertilizers, The problem of
br%pging the soil to normal fertility is being studied by the
Division of Soil Survey, Preliminary field tests with commer-
cial fertilizers were conducted in the province in 1938 and
the results obtained are shown in the following tables
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Coconut.- Coconut occupies an area of about 12,200 hectares
with a total value of production of 1,210,750 pesos in 1937, Lin-
gayen, Labrador, Sual, Binmaley, Calasiao, Dagupan, San Fabian,
and Agno ave the principal coconut-growing municipalities. Im
some of the interior towns with light soils coconut planting was
still going on at the time of the survey. In 1937 there were
2,846,010 trees planted in the whole province, The trees of
bearing age were about 2,156,250, Coconut products in this pro=
vince are copra, home-made coconut cil, tuba, and native coconut
candy, The making cf coconut candy, locally known as bucayo, is
one of the most important home jndustries in the towns growing
coconut, With proper care and management the province may become
one of the best coconut regions of the Philippines. Ipil-ipil
may be planted between coconut trees to geood advantagze.

Tobacco.~ Tobaceco is planted only in a small number of
towns in the province, The leading towns growing tobacco are
Sta, Maria, Balungao, Umingan, San Jacintc, Szn Fabian, Urda-
neta, Manaoag, Pozorrubio, Mcala, and Bautista. In 1237, the
area planted to tobacco in this province was 10,490 hectares
and the total value of produce was 615,720 pesos, The yield -
per hectare of leaf tobacce averages ‘9,02 quintals, This is a
little higher than the yield in Ilocos MNorte, Abra, and Cagayan.
Tobacco is planted mostly on sandy soils to silt loam of San
Manuel series which is one of the most productive soils of
the province, Fertilizer application in conmection with tobacco
culture is not practiced. The tobacco produced in Pangasinan
is not of good quality, but scientific methods of cultivation,
such as improved tillage and application of proper fertilizers,
will materially improve the quality end increase ghe yicld.

Banana,= Banana, a common fruit in the Philippines, is
produced on & limited scale in all the towns of Pangasinan,
However, there is no regular banana plantation of any area.
Banana is usually planted in backyard and along the sides of
fields, The principal banana producing municipalities are
San Carios, Malasiqui,Bautista, Villasis, Urdaneta, Calasiao,
Santa Barbara, Mangaldan, and Manacag, In 1937, the area
planted to banana was 4,783 hectares, The total production
of the province for that year was 1,961,030 bunches valued at
509,870 pesos., The average yield per hectare was 410 bunches.
The most common varieties of banana grown in this province are
Saba, Latundan, Bungulan, Lakatan, and Ternate. Bananas when
nlanted and takem are of properly would yield an income much
more than upland rice, Where the soil is already depleted of
its fergility, the area may be planted tc bananas provided
leguminous crops are also planted between the rows. :

fs”
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Sugar cane.- Sugar gane, although one of the C
crops of the province, is plnnt&” only in a comparatively small
area, The total area planted in 1937 was 4,580 hectares and
the total value cf produce was 836,800 pesos. There is only
one sugar central in the province and 1t is loecated at Manaoag
The capac1tv of this central is 400 t of cane per 24 hours,
The towns producing sugar cane are Bayambang, Santa Barbara,
Malasiqui, Bautista, Mapanoam, Manaoag, and San Carlos, The
vnricties of cane grown are P, 0. J. 2878, Badila, H=109,

Pampanga red, and Luzon white. The average yield per hectare
is 63 piculs, while in the Arayat district in Pampanga is
60 piculs,

Commercial fertilizer is applied at rates ranging from s
256 tc 300 kilos per hectare, Sulphate of ammonia is the
common fertilizer used, especially in the sandy seils of the
San Manuel series, Leunaphos, Ammo-phos, and complete ferti-
lizers are used with very quU able results, Besides centri-
fugal sugar, muscovado, basi, and molasses are manufactured
from sugar cane, Basi is 2 home-madc wine from sugar cane
juice and rivals in quality the coco. wine of Laguna and Taye-
bas made from Tuba, or the juice 'of coconut,

Maguey.~ Maguey is a fiber plant adapted to dry climate
and poor soil, This is one of the leading agricultural crops
of the province, The arca planted to maguey in 1937 was 4,130
hectares and the total value of produce was 77,420 pesos, DMost
of the maguey crops are grown in the towns of BOlﬁuao, inda
(Cabarruyan Island), Agno, Boni, Dasol, Burgos, and Infanta,

B

The seils in the area planted te maguey arc Bolinao clay
loam, Bani clay, Alaminos sandy loam, Alaminos loam, degraded
phose and Alaminos soil, undifferentiated, The rolling ares
of these soils which is badly depleted cwing to over cropping
and overgrazing has been profitably utilized for the planting
of maguey., Thc yield in this area is 4,33 piculs of fiber
per hectare. This yield is very low compared with the yield
Gbtained in Oriental Negros, which is 20,69 piculs of fiber
per hectare, that in Ccbu, which is 16,90 piculs, and that in
Bohol, wnbch is 15,69 piculs, The yicld in Pangasinan s,
however, similar to thc vield in Zamboanga (4.84 piculs) and
Ilocos Norte (3.17 piculs per hectarec)., Rehabilitation of
the maguey industry in this province can be made by planting
ipil-ipil trecs along the rows or by planting the whole area
with ipll-ipil for a few years, and then cpenlng itiapain for
ﬂﬂ”yhy Additional benefit that may be derived there-from
is the production of a sufficient supply of firewood from the
L@l‘"lpll trees, which material is at present lacking in thesc
towns, :

=
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Fruit crops.- The fruit trees of the province show richness
in variety. d#mong these, mango, papaya, pomelc, pineapple, man~
darin, duhat, makopa, anonas, guayabeno, atis, chico, mabulo,
kasui, tamarind, rimas, nangka, and lansones are the most impor=
tant, In 1937, the total area planted to fruit trees wes 2udidid
hectares and the total value of produce was 332,090 pesos, Mengo
occupied the largest arca planted, In 1937, there were 1,871
hectares planted to mangoes with 100,590 trees, About 54,000
trees were of bearing age with an average of 230 fruit trees
per year, This yield was about normal compared with the yields
in other provinces, as for example, thosc in Pampanga, Tarlacy
Zamboanga, Capilz, and Isabela, Huceva Vizcaya hed the highest
average yield, which was 350 fruits per tree.

The fruit trees are grown mostly in roiling lands of the
province, especially in the westera part which can be nlanted

to other crops. The Bolinao Plateau where the soils are derived
from coralline limestone is pood for eitru. trecs.

Root crops.- The root crops of the province are sweet
potato, cassava, gabi, tugi, ubi, and_Irish potatc. In 1937,
1,777 hectares were planted to root crops and the total value
of produce was 116,900 pesos, Sweet potato had the largest arca
planted, which was 955 hectares, The sandy scils of the San
Manuel series are best suited to the growing of root crops.
Gabi, tugi, and ubi may be grown extensively cn San lanuel fine
sandy losm and San Manucl sandy loam., Cassava may also be grown
commercially with success in these types of soils especially if
properly fertilized, The yield of cassava rocts in this pro-
vince ranges from four to six toms per hectard, This yield is
about the average yield for the whole Philippines. In Pompanga
province, the yiecld reaches as high as 40 tons of cassava roots
per hectare with the use of commercial fertilizers.

Vegetables,~ Beans and other vegetables arc grown in consi=
derable amounts in the province, Next te rice, munge and other
beans are the most widely grown crops in central and eastern
Pangasinan, in places where there is irrigestion water, After
the harvest of rice the field is flooded and then mungo is
broadcast, This rotation of lepume with rice accounts for the
maintenance of scil fertility to a certain extend. The yield
of rice 1n those regicns is very much higher than in other parts
of the province, where mungo and other beans are not rotated
with rice, :

&




Other minor crops of the province are Kapok, cotton, cacao,
coffee, pili nut, forage grass, and lumbang. The total area
planted to these crops in 1937 was 237 hectares and the total
valued of produce was 53,530 pesos. Kapok trees may be planted
in any type of soils Such trecs have been plantced as fence
posts around fields, Cotton has been found to grow successfully,
especially on light soils where there are good drainage and
nbundance of moisture. Cacac and coffee, which thrive in high
altitudes, may be planted in the higher portion on the castern
side of the province, On the western side of the province, when
soil conditions are favorsble, pili nut may be grown. DBecause
of the scarcity of trees in this region, the planting of fruit
trees would help in the reforestation program of the province,

Livestock,» The livestock lands in the towns is not well
developedy The pasture lands in the towns of Anda, Dascl, Agnc,
Bolinao, and Burpgos are not suitable to extensive raising of
cattle, goats, and horses. A number of poultry project inm the
central and castern parts of the prowince supply to a certain
extent the egpgs and chickens for 'local consumption,

The province 1s highly agriculturals With the use cf
modern agricultural methods, particularly in cultivation, ferti-
lization and farm mapagement, the yield per unit area can be
increased,

it present all the soils of the province, as classified,
are under cultivation tc various crops, as shagm in Table 5
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PANGA

The soils of Pangasinen Frovince representi a

age or stage of development, from young soils of comparatively
recent deposits of alluvial material

accumulations of limestone precipitates and colloidal material
in the subsoil and a firmly cemented material or hardpan in the
lower subSGil or in the substratum, The ycunger soils arze
located in the plain or valley floor and im alluvial fansgas dlic
scmimatured su$ls are in the higher terraces and the matured
scils on the upland mesas, or tablelands, and mountain areas.

-

to old soils with some

.‘nw

The soils considered important agriculturally are those
formed from materials which are of rather recent deposition
representing the young or immature stages of development, The
inherent properties of the parent rock material are readily
traced to these young soils, In duc time, however, the soils
will reach a mature stage. The properties of the resulting
soils are those which are influenced by the climate, vegetation,
topograph, and agc.

Those soils which are light in texture and young are
referred for agricultural purposes. Comsequently, agricul-
ural development of the province begen in these soils it was
due to the necessity of agricultural expansion that arcas in
heavier and poorer soils were utilized and occupied,

The dominant geological parent meterials of the scils of
the province are of four classes, as follows: {a) The area
consisting of the young soils of alluvial deposition derived
from the disintegration and decomposition of different rocks
in the mountains in the northern and northeastgrn parts of the
province, The geological materials hed been carried and dem=
posited by the waters of the /gno andd Bued Rivers, (b) The
nres on the morthern and northeastern parts comsisting of
basalts, andesites, rhyolites, and dacites. (c) The area
consisting of the Alaminos scil dexived from basaltic roeks,
(1) The area consisting of Bzni soils derived from white fine-
prained water-laid tuff together with the Rolimao soils which
originnted from corxalline limestone rocks,

Soil series, types, and phase.= The system of soil
cation groups the soils accorxding te £heir characte-
istics both internal and external, cmphasis being ziven to
those features influencing the ndaptation of land for the
growing of ¢rop plants, grasses, and trees. On the basis




of these characteristics, soils are grouped into classificaticn
units, the three principal ones belng seil series, soil type,
and phase,

A series includes soils lLiaving the same range of coler,
the same characteristics of profile as regards constitution
and structure, the some natural drainage condition and relief,
and a common or similar origin, :

Within a soil series are ome or more scil types, defined
according to the texture of the surface soil thus 2 soil tex-
ture, such as sand, loamy sand, loam, silt loam, clay loam,
clay, etc.,, is added to the name of the series so as to give
the complete name of the type. The San Menuel silt lcam and
San Manuel fine sandy loam are types within the San Manuel
series, Except for the texture of the surface soil, these soil
types have approximately the same external and intermal charac-
teristics, Because of its specific character, the agronomic
value of the soil type is very much related to that of the soil
series,

4 phase of the soil type differentiates the soils within
a type in some minor soil characteristics that may have impor-
tant practical significance, For example, differences in slope
within the range of the relief{ﬁstoniness, degree of ercsiom,
and heaviness .of texture are frequently shown as phases.

. The following example illustrate the significance of the
word ''soil type', ,
9
Seriess Guadalupe, This Qeans a group tx an area of dark
gray tc nearly black soils the reaction ranges from
slightly acidic tc alkaline, usually stichy, plastic
and coftentimes wazy in clay area; developed from a
massive volcanic tuff material, The area is rolling
to nearly flat and levely surface soil sometimes very
shallow, barely covering the parent material.

Textures Clay. DbMeans the soil contains more than 30 per
cent clay, the rest being silt and sand.

Types Guadalupe clay., Dark-gray to nearly black, slight-
1y acidic to alkaline, sticky, plustic and sometimes
3 2yt B
wazy clay, surface soil, Developed from massive vol-




canic btuff matexrial, Arca is rolling to ncarly flat and
level; surface soil very shallow, barely covering the
tuffacecus materials,

The soil series, types, and phases of Pangasinan Province
are as followss

l, Pangasinan serics
{a) Pangasinan hydrosol
(b) Pangasinan beach sand
(c) Pangasinan river sand
(d) Pangasinan fine sand

2, La Paz series
(a) La Paz fine sand

3., San Manuel serics
(a) San Manuel silt loam
(b) San Manuel silty clay loam
(c) San Manuel fine sandy loam
{d) San Manuel sandy loam
(e) San Manuel sand

4, Tarlac series
(a) Tarlac clay loam
(b) Tarlac clay loam, lowland phase
(c) Tarlac soil, undiffcrentiated

5, 4mnam series
(a) /‘mnam clay loam

6, Umingan scries
(a) Umingan silt loam
(b) TUmingan sandy loam
(c) Umingan fine sand

7o San Pabian series
(a) San Fabian clay loam

8, Alaminos series
(a) Alaminos loam
(b) Alaminos loam, degraded phase
(¢) Alominos sandy loam
{d) Alaminos soil, undifferentiated

9. Bani series
(a) Bani clay

510. Bolinao series
& (a) Bolinao clay lcam

L
L

_ The area and percentage of various types arc shown in
Table 6,




Table 6,-
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fxea and percentage of each soil
Province,

type mapped in

Type HNo, f Scil Type f ATea f Per cent
1 ¢ Pangasinan hydrosol : 7,398,365 1,44
91 ¢ Pangnsinen beach sand H 3J051 5440, 060
92 ¢ Pangosinan river sand g 6,662,800 : e
93 ¢ Pangasinan fine sand 2 Tll8 37 i
77 ¢ La Paz fine sand 3 1,988 53800 1]
32 ¢ Sen Manuel silt loam : 6210 e ] 9 Gy,
94 ¢ San Manuel silty clay loam s 17,894,761 3 55
95 ¢ San Manuel fine sandy loam £ 423076 00 . Hag s
S5 $  San Manuel sandy loam 2 2R 16 4,73
9 ¢ San Manuel sand t 8,852,00 Lo7D
86 $ Tarlac clay loam : 4,902,95 ¢« 0,97
88 ¢ Tarlac clay loam, lowland ph, H 1,803.30 ¢ 0.36
64 3 Tarlac soil, undifferentiated g 37171,06 7 11,63
98 ¢ Annam clay loam § 52,051 .58 "1 37
29 ¢ Umingan silt loam g 1671860428403 50
100 ¢ Umingan sandy loam $ L0586 TR DY
101 ¢ Umingan fine sand : 4,842,35 3 .'0,96
102 ¢ San Fabian clay loam 3 L3083, 720 553,38
103 3 Alamincs loam 3t (637889,96 & "17:57
104 3 Alaminos loam, degraded phase H 66T TR 1.32
105 $ Alaminos sandy loam £ L6, G811 .70 ois 3 0y
106 2 Alaminos soil undifferentiated 25909,95 =0 10549
167 ¢ Bani clay $ . 453295,64 ¢ L iBLO8
108 2 Bolinao clay loam s o143, 720 ) 1098
TOTAL = = =ia o Jia 504,171,00  100.00

The figures for areas of the several soil types have been

obtained by the use of planimeter. Areas thus de“ermined are
totals and show no deductions for Space occupied by roads, rivers,
houses, towns, or for other non-agricultural areas,

PANGASINAN SERIES

The Pangasinan series consists of soils found alomg the wouth
and beds of the Agno, Cnlmay, and Buad Rivers, These are mostly
sands accumulated from various scurces through the agency of streams.
Because of the similarity of origin and mode of infermation, the dif<a-
soils were placed under one series name, The types are as follows:
Pangasinan hydrosol,- This soil is under water during the
sreatér part of the year, Such soil is found in swamps, nipa,
end mangrove areas, fishponds, and salt beds, The soils in
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salt beds are usually pale-gray to brownish-gray sand; the
fishpond soils are a mixture ¢f silt, sand, and a very small
amount of days the soils in the nipa and mangrove areas are

a mixture of organic matter, a small amount of clay and a
large quantity of silt and sand, Thousands of hectares under
this type are adapted for fishpcnd purposes.

Pangasinan beach sand,= This type of soil consists of
sandy areas along the beach from the town of San Fabian to
Sual, 'The sand is usually greenish gray and fine in texture,
There are many silt beds within this type.

Pangasinan river sand,- This typec consists of sandy
areas along the river flood plains and river beds, It is
characterized by the presence cf some gravel both in the
surface scil and in the subsoil, It is greenish gray, mixed
with whitish and brownish shades, A large portion of this
type is located at the mouth ¢f the Bued River and in eastern
Pangasinan along the headwater of the Agno River,

Pangasinan fine sand,- This type consists of reddish=
brown fine sand along the elevated portions of the hydrosol
areas, It is planted to rice during the rainy season and
vegetables during the dry season, Portions of it that are
reached by the tide-water are converted into salt beds during
the dry secason and fishponds during the rainy season,

LA PAZ SERIES

This series is the continuation of the shme soil found
in Tarlac Province, 4s it occurs in Pangasinan, the area
is comparatively insignificant, The soil consists of brownish=
gray to ash-gray loose surface scil and pale-gray to yellowish-
gray porous sandy subsoils, The lower subsocil and substratum
contain a small amount of gravel, In Tarlac and Pampanga
Provinces this series is comsidered ome of the most productive
scils, A number of vegetables, such as eggplant, radish,
pechay, and beans are grown on this soil, Sugar cane is
the principal crop grown, La Paz fine -sand is the only type
cof this series found in Pangasinan,
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SAN MANUEL SERIES

This series is a continuestion of the soil series
established in the northeastern part of the province of
Tarlac, It is the largest series in area in Pangasinan
and is totally devoted to agriculture,

The soil consists of pale-brown, light-gray tc pale
brownish~gray surface scil and a brown to grayish-brown
subsoil ranging in depth from 70 to 110 centimeters, The
substratum is yellowish-brown to reddish=brown finme to
medium sand, The surface soil when wet is brown to pale
brown, Generally, the soil is of recent alluvial origin,
with the Agno and the Bued Rivers as the main agencies of
formation., The series occurs in low-lying and flat arees,

and is, therefore, subject to flcods during the rainy
Season,

The surface soil of the uncultivated area is compact
and cracks into big clods when dry, Boring with auger is
somewhat difficult until the moist layer is reached, Where
the water table is shallow, the soil is always planted
throughout the year, Munge is planted just after the rice
is harvested, Where the water table is deep and the soil
has sufficient moisture content, corn and vegetables are
grown after rice, In places where the water table is very
deep, the field is allowed to fallow after rice is harvested,

-In uncultivated areas the natural vegetation is mostly
cogon some agingai, and mangrove and swamp types of trees

like talisai, Kamachili, bamboo, and scme shrubs are also
found,

Rice is the prinvipal cxop prown in this series, How~
ever, corm, sugar cane, banana, coconut, tobacco, vege-
tables, and a number of other cxeps are also grown,

There are several types of this series ranging from
sand to silty clay loam,

San Manuel silt loam.~- The surface soil is of pale
brownish-gray to light grayish~brown silt lcam and with
brown to grayish-brown loam subscil, When wet it is
brown, The substratum is yellowish~brown -to reddish

rd
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brown fine to very fine sand tc sandy bbam, The depth of
the-surface soil varies from 25 to 35 centimeters, while
that of the subsoil ranges from 70 to 85 centimeters, The
substratum is sandyy

In the undisturbed and dry condition the soil is almost
compact and hard, and eracks intc big clods. The cracks
allow considerable amount of moisture to evaporate, When
Ploved and harrowed with Optimum moisture content, this
soil type produces a good tilth, making a very fine mulch
during the dry season, Under this condition the surface
soil is porous, somewhat cheesy and.dusty,

The profile description of the typical silteloam type
is as followss

San Manuel silt loam

Depth of soil Characteristics
cm, : .
0=40 Grayish=-brown to Pale-brown silt loam,

Coarse granular and friable, Surface
soil is hrown when wet, Makes good tilth
when plowed at optimum moisture content,

40=80 Yellowish-brown to Pale-gray silt loam
with splotches of yellowishbbrown.

80=120 Darker in color than the above horizon,
heavy silt loam, coarse granular to
cloddy in structure, Slightly friable,

120~160 Yellowish=brown to light~brown fine sandy
loam to fine sand,

This Profile was noted on a highly croded rice field
hear kilometer 190 of the Urdaneta road,

Lowland rice with irrigation is the principal cCTop on
this scil, However, not all the area of this type is undor
irrigation oving to the Cifferences in clevation, Areas
near creeks and rivers where irrigation is available are
devq}ed to lowland rice,

Y
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On slightly chﬁvnt d areas sugar cane is grown. These

upland areas are located within the towns of San Carlos
Calasino, Sta. Barbara, and Malasiqui Only a small portion
of the silt-loam type is planted to tobnccag uannna plantings
between young coconut trees were found in the barric of
Talospating, Malasiqui., 1In the vicinities of Urdaneta and
Villasis, mungo is planted in rotation with rice. Vegaetables
of varicus kinds prow well in this type of soil. Under pro-
per cultivaticn and management intensive vegetable famming
may be profitably carried on in this soil type,

San Manuel silty clay loame.~ The surface scvil is brownish
gray to dark-gray silty clay loam, Its depth ranges from 25
to 30 centimeters, and below this is a reddish-brown fine
sand substratum, The subsoil and substratum vary in depth

depending upon the elevation of the AYea,

This type occurs im three places in the north-western
part of Pangasinan, One area of this type is located on the
lowl\nd of San Jacinto; another is along the road between
Santa Barbara and Maﬁgmldang and th€ third is between Bina-
lonan aﬁd Manacag=Pozurrubio, 5

Rice is the principal crp grown on this soil, Because
of excess water and poor drainage, the soil cannot be plan-
ted to other crops after the harvest of rice,

San Manuel fine sandy loam.~ The surface scil of this
type is loose, fine granular, aqd very friable, brownéuh-
gray fine sandy loam, Its depth ranges from 25 to 35 centi-
meters, The subsoil is dark brownish=gray sandy lcam with
a depth of 60 to 70 centimeters, Below this horizon is
reddish=brown fine sand,

This type is lecated along the flood plains of igno,

and Aloragat Rivers, adjacent to San Manuel sand, The
ge is fairly good, This soil is censidered one of the
Od’ctlvu soil types in the province, adapted for

éiffe t kinds of crops, such as rice, corn, tobacco, banana,
vnpctabl_h. camote and cassava, However, this axrea is sub-
ject to frequent floods,
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San Manuel sandy loam.- The sandy-loam type of the San
Manuel series consists of brown to light grayish-brown sandy
loam surface scil ranging in depth from 30 to 35 centimeters,
The subscil is loam to silt loam, grayish brown to brown,
scmewhat gritty owing to the sandy texture, Its depth varies
from 50 to 70 centimeters, Below this zone is light reddish-
brown filne sand,

This type is located in the eastern part of the province,
between the regiom of Binalonan-Urdaneta-Villasis and Tayug.
This is also one of the most productive soils of the province.
It has sufficient moisture content throughout the year; con-
sequently, it is capable of being cultivated even during the
dry season,

Rice is the principal crop, with mungo and cowpea in
rotations The average yleld of rice per hectare ranges from
50 to 65 cavans,

San Manuel sand.= This type consists of brownishegray
loose fine to coarse sand from the surface down tc the under-
lying reddish-brown sand, This type is usually found along
the flood plains,

TARLAC SERIES

The Tarlac series was first established jn Tarlac Pro-
vince, It consists of light-gray, gray, dark-gray to nearly
black granular to cloddy surface soils, When dry, they are
hard, compact, and erack into big clods, The subscil, or
"B" horizon, is gray, dark-gray to nearly black, columnar
. to coarse-granular clay loam with accumulation of lime pre-
cipitates, In some places, besides the limestone precipi-~
tates, the subsoil contains sevaral iron concretions and
white specks scattered throughout the horizon.  The parent
material is whitish-gray fine-grained water-laid tuffaceous
rock, :

In deforested areas the vegetatiom is mostly cogon
with thinly scattered trees of duhat, binayoyc, alibang-
bang, bamboo, kasui, “ligas, and guava, .In highly depleted
areas only a few shrubs eroded, exposing the limestone pre-
ciﬁ?tates throughout the surface, Lowland rice 1s the

-
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most important crop of the low'and area. In the upland, up-
land rice, banana, and fruit trees are growi.

Tarlac clay loam.= The surface soil of this type is gray
to prayish-~brown clay loam with a depth varying from 35 to
40 centimeters. Below this horizon is a zone of lime preci-
pitates and -iron concretions scattered throughout the subsoil,
The substratum is pale-gray to ash-gray sandy clay which is
silty and friable., The area is slightly rolling to mearly
level land devoted to the cultivation of rice, coconmut, fruit
trees, and vepetables,

The surface soil of this phase is extremely susceptible
tc ercsion. It cracks when dry and when socaked the big clods
are easily carried away by water forming a cutiy, - In nee=
lected places the soil 1s badly eroded,

Tarlac clay loam, lowland phase,~ The surface soil of
this phase is deeper than that of the* clay-loam type. The
“B" horizon, which contains the limestone concreticns, varies
in depth from 85 to 110 centimeters from the surface.

This phase is devoted to lowland rice, The yield ranges
from 35 to 50 cavans per hectare, Cocomut, fruit trees, and
vepetables are alsc planted on a small scale,

Tariac soil, undifferentigted,- The area is mountaincus
and is covered with forest, This condition mdkes the delinea=
tion of the soil boundaries very difficult, Fxamination,
however, showed that the soil belongs to Taxrlac serles,

LNN/M SERIES

The soils cof the 4nnam series consist of grayish-brown,
lipht reddish-brown to reddish-brown suzface soils and
reddish-brown to brick-red subsoils, The substratum is
highly weathered parent material and is yreddish~brown to
yellowish-red loam, There is no distinct or marked horizon
of differentiation in the profile except in the variation
of concretions and gravel accumulation in the lower subsoil
horizon,

/




The difference between this scries and the Alaminos
series is that the Alaminos soil is loose snd sandy in
texture while the Annam series is slightly compact and
heavier in texture both in the surface scil and in the
subsoil, There are plenty of concretions in the Alaminos
series, while in the Annam series only an occasiomal amount
of gravel and concretions is scattered in the subsoil, The -*
Amnmam series is developed from a variety of highly weathered
rock materials, occuring extensively throughout the area,
while the Alaminos series has developed purely from basal-
tic rocks,

Th topographic feature of the /nnam series is rolling
to hilly and mountainous, The series consists of the de-
forested area of the eesstern mountain regions of Ranvaalw
nen and the savanna in the southeastern part toward Nuev
J.;Cl;l Qe

Upland rice is the principal crop grown in this kind
of sodil, ~This soil could be utilized for other crops espe-
cially fruit trees provided cover cropping is practiced to
prevent cr minimize erosion, Severe ercsion has already
taken place, as observed during the survey.

Annam clay loam.- In plowed comdition the surface
soil is friable, slightly loose and granular loam with
some gravel, The depth of the surface soil ranges from
30 to 50 centimeters, Because of the presence of organic
matter the upper surface soil is darker in color than the
subsoil, The subsoil down to a depth of 80 centimeters
or more is reddish brown with concretions and gravel accu-
mulation, The substratum is friable, yellowish-red highly
weathered parent material,

The defcrested areas are utilized mainly for grazing,
but because of long dry seasons, grasses are not sufficient
for the livestock throughout the year, dLgricultural {mprove~
ment of this soil may be brought about by planting the area
with trees and cover crops, especially with ipil-ipil. This
is due time, will modify to some extent the environmental
conditions of the area and at the same time give the scil
sufficlent time to further develop the surface scil and in-
crease its organlc-matter content,
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A typical profile with actual field measurements,
taken at the barrio of Cabalitaian, San Nicolas, along
the road to Mueva Vizcaya, is as follows:

A

fmmam clay loam

Depth of soil Characteristics
cm, :
0~20 Brown, slightly loose, granular and

gravelly loam to clay loamg presence
of organic matter in the upper surface
soil; sticky when wet,

20=50 Light reddish~brown, slightly compact
and friable loam, heavier in texture
than the above horizon.

50-80 Chocolate-brown to reddish-brown, friasble
loam to clay loam with gravel accumulation
and concretions,

80-120 Reddish-brown lcam with iron concretions:
yellowish~red spots scattered about the
zones friable and granular.

120-160 Yellowish-red loam; parent mhterial, soft,
and friable,

Uningan Series

ie s0ils of the Umingan series consists of brown,
yellowish=brown to light reddish-brown surface soils and
subsoils, The lower subsoils consist of a horizon of an
accumulation of gravel and small stones with individual
size ranging 3 to 8 centimeters in diameter. From this ho-
rizon extends a layer of soil of an indefinite depth. . The
accunulation of gravel and smell stones is the distinguishing
characteristic of this series,

e topographic feature of this series is slightly
rolling to level areas, The soils were considered good
duéing the flrst few years after the opening of the forest
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area, Because of the continous cropping and excessive erosicn,
the soiis become very unproduciive and in some cases it does
not pay to farm them,

On uncultivated areas the most common plants are cogon,
agingai, and talahib. Komachili, some binayoyc, and alibang~
bang trees are also found,

Rice 1s the principal crop grown on this soil, Because
of insufficient moisture the land g fallowed during the dry
season, or until the next rice season, In certain sections,
especially around the town of Siscn where irrigation water
from the Bued River is available for small areas, minor CTops
such as corn, camote and varicus vegetables are also ETOWN,

Uningan silt loam,- A typical profile description of
this type is as followss

Uningan silt loam

Depth of soil Characteristics
Cillg i
=30 Brown, friable, loose, and fine granular

siltloam, chocolatc~brown, friable, and
fine granular silt loam, heavier than the
above horizon, and no marked horizon
differentiation, b

60-100 Light reddish~brown, friable, and fine
granular loam,

100=150 Gravel and small stones of considerable
individual size, as large as 8 centimeters
in diameter, are present,

This type of soil is undoubtedly of recent alluvial soil
deposit,

The most common plants in the uncultiva-ed areas are
cogon and talahib, During the dry season the soil is so dry
that nc economic crops can be raised, There is not a single
flowing stream duzing the dry season. .During the rainy seasonm,
atngrushEb into floods along canals and quickly accumulates
in the lowlands,

7
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Umingan sandy loame= The surface soil of this type is
yellowish-brown sandy loam ranging in depth from 20 tc 25
centimeters, The subscil is gravelly and loose, Below it
is a zone of an accumulation of gravel and small stones to
a depth of 80 centimeters,

Around the towns of San Nicwlas, Natividad, and Sison
large areas of this soil type arc under irrigation, Because
of the availability of irx 1gatio water, lowland rice is
the principal crop asd its planting seascn starts as early
as the middle of May, Mungo, corn, and tobacco are planted
in rotation with rice,

Umingan fine sand.- The surface soil of this type con-
sists of yellowish-brown fine sand to a depth cf 30 to 45
centimeters., Below this horizon is an accummulation cf gravel
and small stones which is very near the surface in scme areas.

This type is located between the headwaters of Milara
and Agno Rivers, Kamachili, aroma trees, and bamboo are
found growing on this soil, The opem area is planted to rice,
corn, camote, tobacco, and other economic crops.

San Fabian Series

The soils of this series consist of very dark~brown
te dark-gray gritty surface scils and brayish-brown to dark-
brown subsoils, When dry, the surface scil is coarse to
cloddy and hard; when wet, it is fine ﬁranLlﬁk but sticky, or
it puddles when it is worked, ‘The substratum is a mixture of
gravelly materials and highly weathered chalk-white soft
rock, Within the series are included areas that are reddishe
brown from the surface down to the parent material. These
aruas, however, occur only in small patches and cannot be

delineated on the map b;cau&e of the scale. They are, however,

noted down,

The topographic feature of this series is hilly to rolli
and only small areas which are slightly level are found here
and there, Rice, which is the principal crop im this type,
is planted in terraces, The buri palm is the characteristic
vegetation growing on this soil, 1In hilly areas cogon takes
the place of trees that were cut,
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San Fabian clay loam,~ A typical profile description
of this type, taken near Balungao hills along the rcad from
Rosales, Pangasinan to Guimba, Nueva Ecija, is as followss

San Fabian clay loam

Depth of soil Characteristics
cm,
0=-25 Dark-brown to dark-gray clay loam, nutty

to cloddy in structure; gravelly and plastic
when wet, hard and cloddy when dry,

25=45 Grayish~brown clay loam; granular to nutty
in structure; cleddy when dry, sticky and
plastic when wet,

45-120 Pale-gray to whitishe~gray, soft, cheesy,
or powdery, clay loam to clay; highly
weathered parent material of chalk-white
soft rock, \ :

The unplowed scil during the dry season is compact hard,
and cracks into big clods to a depth of 30 or more centimeters,
The surface soil is coarse and fragmental, This structure is
attained during the first rain, Plowing is, therefore, possible
at this time without producing clods,

Upland rice is planted during the rainy season., On red-
dish-~brown, friable areas corn is planted, Fruit trees with
cover crops would do well in this type of soil,

Alaminos Series

This series of soils is the largest group in western
avgasinan., The topography is usually rolling, hilly, and
f the savamna type,

P
)

The distinguishing characteristics of this scoil are
its color which ranges from pale reddish brown, reddish brown
to brick red; and its comsiderable depth with no defined
horizons (layers or section) from the surface down to the
substratum,. -

{
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However, the amount of gravel and iron concretions varies
with the depth, The physical characteristics are almost
uniform from the surface down to the underlying parvent
materials, which consist of limestone, basalts, conglome-
rates, and other volcanic rocks, In many places cobblestones
of basalt rocks are abundant in the surface soil,

The soil cracks easily on drying., When wet, it is
sticky, but dries so quickly that plowing is possible within
a few hours after a heavy rain, In cultivated areas aleng
the hill sides and foothills, the soil dries to a depth of
50 to 70 centimeters or more, and becomes hard and compact
making boring with an auger difficult, The soil is very
friable and water percolates through easily, v

Evidently this series represents a typical red loam scil
in the Philippines, There are several series of red loams
or reddish=colored soils already found and established in :
the Archipelago, This group of soils constitutes one of the
largest groups in tropical countries,

The natural vegetation of this series consists of tTo-
pical forest trees of commercial and non~commercial species,
The plants in deforested areas consist mostly of cogon, tala-
hib, and sambong, Alibangbang, duhat, and binaycyo are also
found in patches, Several species of bamboc are also Srowing
in the southwestern part especially towards Infanta,

edevoted to cattle raising,
dry up, gnd practice of
1g therein,

Most of the grassland area
Because of long dry seasons, gr
burning the area thins the tree:

CAM
3
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Under this series threc soil types were established,
namely Alaminos loam, Alaminos sandy loam, and Alaminos loam,

degraded phase, 4 large area in the mountains is undifferen-
tiated,

Alaminos loame- This type covers the largest area of the
series and it is located in the western part of the province,
It is well developed along the towns of Labrador, Sual, and
Alaminos. The surface soil to a depth of 20 centimeters or
more is slightly brown loam because of the presence of organic
matter especially in lowland and level areas. In many places,
however, it is practically reddish brown to brick red., The
lower horizon to a depth of 40 centimeters or more is reddish
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brown te red granular loam, The hillsides and lowland areas
have surface soils with iron concretions, Gravel is always
Present in the upland areas, The subsoil is quite deep., The
substratum down to the Parent rock material varies in depth
from one meter to two meters from the surface,

Lowland rice is the principal crop grown in this type
ofisodll TIE I3 planted in terraced rolling uplands as well
as irrigated lowlands, 1In upland areas, rain is the source
of water supply, while the lowlands irrigation viater is ob-
tained from nearby creeks or from rivers, Vegetables are
not commonly grown in thig s0il type, Some- areas are utilized
as pastures,

Alaminos sandy loam, - This type is located in the south-
eastern part of Pangasinan, The surface soil is light reddish-
brown, loose, sandy loam ranging in depth from 20 to 30 centi-
meters, Below this horizon is reddish~brown loam, under~
lain by poor-grade limestone rocks mixed with highly weathered
basalts, and chalk-white water-laid tuff, Apparently this
mixture of rocks is the parent Wwaterial of this seil,

So far this type of soil is devoted exclusively to pa
ture lands, Grasses, however, do not thrive well especially
during the dry season,

Alaminos loam, degraded phase,- This phase of the pla-
minos loam is found at Cabarruyan Island, The soil in
general is a mixture of sandy loam and clay loam in a degraded
form, The color is Pale reddish brown, Poor-grade limestone
is found in patches throughout, 1n several areas, where the
drainage is poor, the soil, instead of having the light calor,
becomes gray, derk 8ray to black in the surfgce horizon, The
principal c¢roeps planted on this s0il are coconut, corn, up-
land rice, banana, vegetables, and maguey, Generally, the
s0il is used as pasture land,
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Bani Scriles

This series has a very dark-gray to nearly black surface
soil of granular structure and slightly friable comsistency,
a light brownish-gray cloddy loam to sandy clay loam subsoil,
and a highly weathered white fine-grained water-laid tuff
substratum,

The surface soil when wet is sticky and waxy. When dry,
it forms crumbs of sharp angular shape but not as hard as
that of the Guadalupe soil., In the hillsides, where the soil
is badly eroded, the white tuffacecus rock parent material is
so exposed that it is visible even at a distance,

The subsoil of the lowland areas devoted to tice contains
some lime precipitates in various forms, which may be spheri-
cal, elongated, or angular., The rolling portion is used for
pasture, Considcrable areas are under forest of semil-commer=
clal value, Iimestone deposits axe found in certain areas:
and these are mined for foad surfacing,

The characteristic vegetation of this series of the
savanma type., Few scattered treés such as duhat, alibangbang,
kamachili, madre cacac, lumbang, and binayoye are found, Madre
cacac which frowns well is planted for fencing the fields, It
may also be utilized as shade tree for certain fruit trees
which require shade,

A typical profile obtained along the road cut at kilo-
meter 262 on the Bani~Bolinac road shows the following
]

characteristicss

Bani Clay

epth of soil Characteristics
o,
0=35 Very dark-gzray to nearly black nutty tc
% STay v y

coarse granular clay loam to clays surface
is coarse fragmental; sticky when wet.

35«45 Light brownishegray, cleddy with sharp
angular shape clay loam to sandy clay
loams waxy when moistg: sticky when wet.
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Depth of soil — Characteristics
o,
65=90 Highly weathered wh tish-gray and fine

d¢rained tuffaceous rock; reddish-brown scil
along sides of the rock crevices,

90=150 Soft, whitish-gray water laid tuffaceous
rock, evidently highly weathered material,
with yellowish red soil along side of the
rock crevices apparently parent material
of the scil,

Bani clay,- In lowland and level areas devoted to rice
the surface soil is very dark-gray to black nitty and coarse~
granular clay, Its depth varies from 30 to 40 centimeters,
Below this horizon is a slightly mcttled with brown dark-gray
and black clay loam, When dry the surface soil cracks to a
depth of more than 50 centimeters, Lime precipitates in
various forms are present in the lower subsoil, The substratum,
or parent material, which contains also certain amount of lime
concretions, is just below this ‘zone,

In the lowland fields of the town of Mabini, the soil is
gray clay loam, This arca, however, is quite small and cannot
be shown in the map,

In upland and hilly areas the scil is thin, exposing the
whitish=gray, fine grained; water-laid tuffaceous parent
material because of erosion, Limestone 1s P¥esent in some
arcas, This is mined and used for oral surfacing, The soil
in this area is used as pasture land. Maguey is sometimes
planted in badly depleted arees,

Bolinao Series

The soils of the Bolinao series consist of reddish-brown
dark reddish=brown to chocolate~brown soils, friable and fine
to coarse granular in structure, 'The subsoil consists of A
mixture of highly weathered calcareous material usually
yellowish gray, The substratum consists of coralline lime-
stone rocks,

The topographic feature of this series is a highly rollin-
upland, The greater part, however, is a plateau, In slightly
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rolling areas, limestone outcrops are the characteristic. fea-
tures, Wherever the land is terraced for the growing of rice,
these rock outcrops are utilized in re=cnforcing the dikes of
the terraces. This terraced arca was under forest several
years ago, The present vegetation in uncultivated areas con-
sists of the remmants of the original forest and trees of the
second growth forest, 4

Rice and maguwéy are the mpét important crops of this -~
series. Banamna, fruit trees, and & small amount of vegef
tables are also planted, Rice is planted in terraces and
gets its water from rain., Because of long dry season the
rice land is not planted to other harvest,

Citrus trees may be planted in this series, To develop
the worn=out surface soil, ipil=-ipil trees may be planted :
as a cover crop, In highly depleted areas ipil-ipil or madre
cacac may vehabilitate the soil and at the same time supply
firewood which is quite insufficient in this area,

Bolinao clay loam.~ The surface soil of this type vary-
ng in depth from 20 to 35 centimeters is locse friable fime
nular clay loam, The color ranges from light reddish-
brown to chocolate=brown to red, In depleted arecas the sur-
face soil is hallow and in most cases 1t is so badly eroded
that the subscil is already exposed, Limestone outcrops are
present in several places, The subsoil consists of coarse
granular loam to gravelly clay loam consisting of highly
weathered limestone rock in the lower subsoil. The depth of
the subsoil varies from 40 centimeters in highly eroded and
depleted areas, to 70 or 80 centimeters in areas that are
newly opened for agriculture,

00 e
8
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Rice is the most important crop, There are two methods
of planting rice, namely; by broadcasting in the unterraced
upland area and by transplanting the seedlings in rice paddies
which are in terraced areas, The yield of rice in this soil
type is vary lew, ranging from 15 to 20 cavans per hectare,
while in terraced areas the yield varies from 25 to 35 cavans,
Near the town of Bolinao maguey is grown extensively, Coco-
tut, banana, and fruit trees are also grown near the sea coast
and in the town of Bolinao, 4 resume of Pangasinan scils,
showing their areas, locations, and present uses, is shown
in Table 5,
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CONSERVATION OF PANGASIHAN SCILS

Good farming is synonymous to soil comservation. Soil
conservation is the wise utilization and proper management of
the soil for the definite objective of obtaining the greatest
return, The depletion of most of our agricultural and non-
agricultural scils is due mainly tos: (a) lack of a certain
conservation policy regarding the utilization of such solls,
Unchecked accelerated erosion, overgrazing of pasture lands,
unchecked exploitation of forest trees in areas where the
soils are unsuited for gailnful agricultural occupation growing
of heavy feeder crops without provisions for replenishing the
loss of soil fertility, and the kaingin system are the most
important problems that require the setting up of a definite
soileconservation policy,

The soils of the province have becen classified,mapped,’
and described fully as to their important characteristics in
relation to crop production. A comservation policy for the
proper utilization of these soils may~then be laid out with
a general appeal to the agricultural public concerned,

The San Manuel soils are the most important soils of the
province, The great bulk of rice, sugar cane, corn, banana,
vegetables, fruit trees, and other economic crops produced
in the province i1s grown on these soils. There has been a
decreasing yleld of rice, sugar cane, and corn on these soils,
The main cause of this decreased yield is the loss of soil
fertility because of erosicn and failure to féplenish the
plant food removed by the crops, Commercial fertilizers
should be applied in the cultivation of these crops to main-
tain or increase to the maximum the yield of the land, In
connection with rice production the results of fertilizer
field tests have shown profitable inereases with the use of
commercial fertilizers containing high comcentrations of nit-
rogen and phosporous, Dru crop farming should be practiced
in San Manuel soils during the dry season so as to minimize
the loss of moisture in the soils, The growing of legumi=
nous plants as cover crop between fruit trees should be
practiced to conserve and maintain the soil fertility and to
minimize if not to prevent entirely the effect of erosion,

For the heavier soils, like the San Fabian, Bani, Annam
and Alaminos soils, which occur in rolling areas; the utiliza-
tign of such scils should be modified, Accelerated scil
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erosion 1s very serious in these soils, and the continuous
loss of surface soil has rendered the remaining scil practi~
cally useless for agriculture. A very effective control of
such destruction is to plant trees that grown readily, to
prevent the soil from further erosion, This condition would
give the soil sufficient time to develop once more to a normal
s0il profile amd consequently tc be useful again tc agricul-
ture,

The Bolinac clay loam socil occupies the extensive Bolinao
Plateau, This soil has developed from the underlying coralline
limestone rock making it well adapted to citrus growing., How-
ever, its location does not have that mild climate and alti-
tude favorable to citrus culture, The moisture problem can
be solved by planting the whole area to forest trees, pre-
ferably ipil-ipil. These trees would serve as a cover crop
and would keep the moisture content of the soil to the optimum
for the growth of citrus trees,

i}

Whare the soils are practically depleted, maguey has
been found to grow well, A4s a source of fiber the extraction
of which constitutes a local home industyy, maguey is really
one of the best to grown on poor soils,

ANALYSES OF PANGASINAN SOILS

Mechanical analysis.= In the field the texture of the
soils is detemmined by the "feel method", Experienced soils
men can with utmost degree of accuracy, determine the textural
classification of various types of soils, In some cases, hov-
ever, where the soil contains certain colloidal materials which

g modify the feel of the material owing to certain chemical pro-
perties, the mechanical analysis of the soil samples is made.

In the determination of the various soil grades the hydro=
meter method devised by Bouyoucos is used, Tsble 7 shows the
resuits of this determination, In many instances the results
of the analysis serve as check against the doubtful textural
classification of the types in the field., Soils containing
considerable amount of friable clay, do not exhibit the heavy
clay characteristics as examined by the "feel method" in the
fields If the field classification does not differ much from
th¢ results obtained from the mechanical analysis, the former
7
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is retained and the textural grades are noted,

As shown in Table 7 about half of the soils of Pangasinan
are light soils, the others are medium to heavy in texture,
The heavy scils containing considerable amount of clay which
exhibited the clay characteristics in the ficld are Bani clay,
San Fabian clay loam, and Annam ¢ ay loam, The Alaminos loam
and Bolinao clay loam contain plenty of clay, but owing to
their friability, the classification in the field was maintained,

1

Chemical analysis,~ 4s an aid or guide in the proper iden-
tification and classification of s0ils, chemical analysis of ¢
the soil-survey samples is also made. Samples from the surface
soils of the different major soil types identified in the field
are brought to the laboratory for analysis, The depth of
sampling, of coarse, varies with the depth or thickness of the
soil horizon,

The primary object of chemical analysis is to determine
the potential fertility of the soil, or its deficiencies as
regards essential plant-nutrient elements. For this purpose,
several representative samples of the surface soil are analyzed
for the total contents of the principal plant-nutrient elements
which are often found deficient in soils, These elements are
nitrogen, phosphorus, and potassium, Organic carbon, calcium,
magnesium, and soil reaction are also determined, Organic
carbon is measure of the organic matter content which affects
such important characteristics of the soil asy structure, mois-
ture retaining power, and beneficial microbiological popula-
tion of the soil calcium and magnesium; besides being essen-
tial elements in plant metabolism, affect soil consistency,
With a low ratio of calecium to megneslum, the soil has a ten-
dency to become plastic and sticky,

Soil reaction, or pH value, -is a very important limiting
factor for plant growth, as different plants have different
optimum scilwreaction recuirements and tolerance limits,

The nitrogen, the phosphoric acid, the potash, thc lime,
and the magnesia contents of the soil samples were determined
according to the "Method of Analysis" of the Association of
Official Agricultural Chemists of the United States, The
determination of organic carbon was in accordance with Parr’s
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method, The hydrogen-ion concentration, or pH value, was
determined by the electrometric method, using the antimony
electrode. The results of the analysis, calculated on the -
dry basis, and presented as averages for the different scil
Lypes; are shown in Table 8,

It will be noted that most of the Fangasinan soils are
slightly acidic in reaction, and a few are almost neutral
or slightly basic in reaction, The organic carbon content
is generally low, especially in the sandy solls, Green
manuring may improve the soil condition in this respect,

The nitrogen content, with the exception of a few which is
quite low, is about normal, The total phosphorus and potase
sium contents are quite low in general and seem to show the
need for fertilizers containing these elements,
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SUMMARY

Pangasinan province, with Lingayen as the capital, was
established on February 18, 1901, The province had a total
area of 504,171 hectares with a population of about 703,609
during 1935 and 740,293 in 1939, There are 46 towns of which
the towns of Dagupan, San CJIIQS, Bayambang, Lingayen, Urda-
neta, Tayug, Rosales, and Binalonan are the most important.

The province has a net work of first, second, and thirzd
class roads connecting all the tcwns of the province except
those on the islands of Cabarruyan and Santiago, The Manila-
"Baguic road passes through the central part of the province,
while the Manila Railroad, north bound, passes through the
west=central part,

Mali, ugiegrdph, and telephone service“ are available
throughout the province,

Public schools; elementary apnd secondary, are available
in the province, Private schOuls and colleges, run mostly by
the Catholic Church, are also available in most big towns,

Churches of different sects arc established im all towns,
The health activities are undertaken by the Bureau of Health,

The province is divided into two general parts, namelys;
the central part and the western part, Geoiogécally, the
vast plain consists of recent alluvial deposity, The moun-
tains, north, east, and west, comsist of tertiary undifferen=-
tiated limestones, sandstones, and tertiary effusive rocks
consisting of rhyolites, decites, andesites, and basalts,

There are several rivers in the province, the most impor-
tant of which avre the Agno, Bued, Alaminos, and Balingeaguing
Rivers. Irrigation water comes mostly from the Agno and Bued
Rivers,

The climate is of distinct wet and dry seasons. Destruc-
tive typhoons sometimes occur, damaging properties and crops.

Agriculture is the most important industry of the pro-
vince, Diversified farming is practiced and the important
crops planted are rice, corm, coconut, tobacco, banana, sugar

i
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cane, and maguecy, The total area planted to various crops
in 1937 was 281,435 hectares, with a total value of produce
of about 21,829,060 pesos.

There are ten soil series in the province, with a total
of tuwenty-four scil types. The largest soil type is the San
Manuel silt lcam, followed by the Alamincs loam, thea the
Alaminos soil, undifferentiated, Asnnam clay loam, Bani clay,
and Sagn Manuel fine sandy loam, The San #anuel series is the
most important soil of the province,

: The mechanical analysis of the soils shows that almost
one=half of the soil types of the province are light soils
ranging from sand to silt loam,

The results of chemical analysis show that on the average,
the nitrogen content is normal, The phosphorus content, how-
ever, is below that of average soils, On the average the re-
action of Pangasinan soils is slightly acidic,

The soil survey data reported herein represent the actual
condition of the solls of the province,

The laboratory data, supplemented by field findings,
serve as a gulde in the proper treatment and management of the
different soil types within the province for maximum crop pro-
duction,

-
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PROVINCE

1IN PANGASINAN

Common names

Scientific noames

Family names

hgingai

Alibangbang

Banana

Binayoyo

Black pepper

Buri

Coconut

Cogon

a«n an as we &

Ll

LT

L]

ag

e

aa

oy

va

o

D

o

e

Rottbaellia exaltata Lien
Bauhinia malabarica Roxb
Anona reticulata Linn

Acasia farmesiana {(Linn)
wild

Anona squamosa Linn
Musa sepientum Linn

fnti esma ghaes mbilla
Gaerty v s

Piper nigrum Linn
Coryha elata Roxb
Brassica oleracea Linn
Theobroma cacac Linn
Manihot utilissima Pohi
Ricinus communis Linn
Achras apota Linn

Cocos nucifera Linn

Imperata cylindrica (Linn)

Veauv,
Zea mays Linn
Gossypium hirsutum Iinn
Eugenia cumini (Linn) Druce

Solanum melongena Linn

ol

ma

am Len e no ay 1] we ws e

we

an as

e

LT 0e ©o

an

Graminese
Legumincsae
Ancnacen

leguminosae

Anonaceae
Musacae

Euphorbiaceae

Piperaceac
Palmae
Cruciferae
Sterculiaceae
Fuphorbiaceae

~ 4o =
Sapotaceae
Palmae

Gramineac

- do =
Malvaceae
Myrtaceae

Solanaceae
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GLOSSARY OF COMMON ECONOMIC PLANTS FOUND IN PANGASINAN

PROVINCE

Common names

e

Scientific names

Family names

Gabi

Guava
Guayabano

Indigo
Ipii-ipil

Irish potato
Kamachili

Kapok
Kasui

Lansones
Lemon

Ligas

Lumbang
Madre cacao

Maguey
Makopa

e

es

ae

e

@

ea

ee

80

@n

oa

o

ao

es

ag

as

on

Colocasiaescuentum
(Linn) Schott

Psidium guajava (Linn)
Anona muricata (Linn)
Indigofera suffruti cosa
Mill
Leucaena glauca (Linn)
Benth
Solanum tuberosum (Linn)

Pithecolobium dulce (Roxb)
Benth

Ceiba pentandra (Linn)
Gaertn

facardium occidentale
(Linn)

Loansium domesticum Correa
Citrus limonia Osbeck
Semecarpus cuneformis

Blanco

Aleurites muluccana (Linn)
Wild

Gliricidia sepium (Jacq)
Steud :

lgave cantala Roxb

Bugenia jaranica Lam

as

@0

o as e os

o0

ao oo w0 ©o

hraceae

Myrtaceae
Anonaceae

Leguminosae
= do =-

Solanaceae

Leguminosae
Bombacacens
fnacardlaceage

Meliaceae
Rutaceae

anacardiaceac
Euphorbiaceae
Leguminosae

Amaryllidaceae

Myrtaceae
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ECONOMIC PLANTS
PROVINCE

FOUND IN PANGASINAN

Common names

en

Scientific names

Family names

Mandarin
Mango
Manzanitas
Mungo
Papaya
Peanut

Pilinut

Pineapple

Pomelo or lukban
Radish

Rice or palay

Sanbong

Sweet potato
Talahib
Talisai
Tobacco

Tomato

Tugi

™

ne

(13

e

ee

ET

ao '] a0 ©n

oo

Citrus nobilis L
Mangifera indica
Zizyphus jujuba
Phaseolus auteus
Carica papaya Li
Arachis hypogea

Canaruium luzoni
(Blume) A=Gray

Ananas comosus (
Citrus maxima (B
Raphanus satiwvus
Jryza sativa Lin

Blumezs balsamife
DG

Impmoea batata (

am : .
Roxb :
(Linn) 3
Roxb H
nn -
Linn - 3
cum 3

Linn) Merr,
urm)} Merr.

Linn

0o

147

ra (Linn).

5 ]
Linn) poir

Saccharum spontaneum Linn

Terminalia eatazppa Linn
Nicotiana tabacum Linn

Lycopersicum esculentum

Mill

Dicscorea esculenta {Lour}

Burkill

®0 o

a2

an

.
.

Rutaceae
Anacardiaceae
Bhamnaceae
Leguminosae
Cariceae
Leguminoscae

Burseraceae

Bromeliiaceae
Rutaceae
Cruciferae
CGramineae

Compositae

Convolvulaceae
Gramineae
Combretaceae
Sclanaceae

s (0 =

Dioscoreaceaa
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ILLUSTRATIONS
Plate )
Fig. 1, Salt beds of Pangasinan consist of sandy areas where
the sand is Scraped during low tide and washed in
Containers,

2, Sand containing salts ig being washed, The filtrate
is collected in Jjars,

The filtrate from washing the sane

1 with salt wecer
1s evaporated to dryness to crystallize the selt,

Plate 2
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Plate 4
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Plate 5

Fig. 1. Preparing the land for rice om
between the towns of Asingan and

Urdaneta,

2, Removing the sediments deposited in an irrigation
canal on San Manuel sandy loam in the town of §
Manuel, The sediments we!
AphiO River,

3, Lowland rice on San Manuel sandy loam,

=
3. i 4Alaminos series landscape, The rolling land bets
Sual and Alaminos is deforested.

MAP

o
sy
oo

5

v
bunbn
=
)
L3

Soil survey map of Pangasinan province, Luzon, ¢h
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