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APPENDIX A SOIL. AND LAND CLASSIFICATION

1. General

Thc primary sml mvestlgauon and studies, covcnng approxunately 265 540 ha of the
Benguet province, were conducted in 1968 by the Bureau of Soils, Department of Agncultme
and National Resources, Manila in conformity with the USDA Soil Survey Manual. Besides,
the soil investigation and studies in the La Trinidad valley, covering about 500 ha in gross,
were carried ouf by Ramat and Baustista in 1976, making reference to the U.S. Soil
Taxonomy system, These previous soil studies are'acccptéd as the basic data and information
for the feasibility study on the Highland Integrated Rural Development Project in La Trinidad,
Province of Benguet, though verification on the soil classification and mapping is necessary..

The soil investigation and studies aim to identify the major soil groups and their
distribution in the Project area through the review of the aforementioned studies and
substantial field investigation, and also to examine the suitability of the land for irrigation

development.

This soil survey covers a total area of 1,420 ha in the agreed "Scope of Works" and is
divided into three zones which are Zone 1 (290 ha), Zone II (680 ha) and Zone IIT (450 ha).
The present report deals with the procedure of the field investigation and studies, and final
results of the soil Studles 1nclud1ng some major characteristics of soils in the Project area.

2. Soil Classification
2.1 Procedure of Soil Sarvey

The physxographlcal and hndfonn condition of the PrOJect area were first examined,
prior to the actual field survey, by usmg newly prepared topographical maps scaled 1/5, 000,
aerial photos scalcd_ 1/10,000 and geological map. A total of 5, 11 and 14 pits were selected
for Zones I, IT and 111, respectively.

Through the field inv’cétigationé, a‘tot'a_l of 30 pits or pedons were dug to a depth of
about one meter or bedrock or gravel layer. Each soil profile was observed in accordance with
the standards described in' the "Guidelines for Soil Profile Deseription” by FAO.
Furthermore, observation of about 50 test bormg pits and some road-cuts were additionally
practiced for further ad_]ustment of provisional boundaries of each soil type or soil phase.
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For physico-chemical analysis in laboratory,

a total of 112 soil samples were taken

from the individual horizons of each profi}e (Table A2.1), In addition, 30 core samples were
also taken from the first and second layers of the selected pits using the standard core
samplers. After removing duplication of the samples, 58 soil samples and 30 core samples
were sent {o the Bureau of Soils UPLB Laboratory at Los Bafios, Laguna for detai}ed physico-

chemical analysis.

The items of physico-chemical analyses are shown in Table A.2.2, and summarized as

follows:
1)
2)
3)

4)

3)
6)
1)
8)
b))
10)
1

pH (H20) and pH (KCi)

Cation exchange capacity (CEC)

Total nirogen

Available phosphate . -
Exchangeable cation of Ca, Mg, K and N
Lime requirement

Organic matter content

Electric conductivities ( ECe )

Particle size analysis

Moisture contents at pF, 1.5, 2.5, 3.0,34,3.7and 4.2
Bulk Density (g/cc)

The tesults of soil physico-chemical analyses are presented in Table A.2_.3'a'nd'A.2.4..

2.2 Soil Classification

The soil classification and mapping are herein made at the series level in accordance

with the USDA Soil Taxonomy system.

The soils in the Project area are classified inito 4 soil series as follows:

a)
b)
c)
@

La Trinidad Series : ZoneI
Tacdian Series : Zone I
Puguis Series : Zone T (Wangal)

Bineng Series 1 Zone Il (Biﬁen’g_)

Soils of each series were further subdivided into soil types based on the slopes,

drainage condition, pH, surface soil texture and othcr-distinguishab!elchai'actcxistics. "~ The

four series identified are furthermore classified into 12 soil types in the Project area (Tébl'e



A2.5). The results of the present soil classification are presented in Table A.2.6 and Soil
Map (Fig, A2, 1), The typical soil prof}le features of each soil type are described in Tables
_ _A27 1) - (12)

2.3 Main Features of Soil Series
2.3.1 La Trinidad Series

The soils in this group are derived from alluvial deposit and extend over the flat to
gently flat lands lying on the lower portion of La Trinidad Valley. The lands covered with
these soils are about 290 ha or 100% of the Zone ! area. The effective soil depth is generally
deep. The soil texture varies from fine to coarse throughout the prdﬁle. Generally, drainage
condition is good, but water is _stagnaht.at the depressed area during the rainy season (from
May to September) '

The land of these s_oirls are mainly ﬁlanted with vegetables such as lettuce, sweet potato,
beans, garden pea, tomatos and strawberty as the major crop, fruit trees and ornamentals with

irrigation.

~ There are 2 s0il types descnbed in this senes namely ; La Trinidad silt loam (222 ha)
~andLa Trinidad loamy sand (68 ha) '

(1) LaTrinidad Silt Loam

The soils of th:is :typc:'_ex"tend over the Eastern and Northern p'art- of the La Trinidad
valley floors. The relicf is flat or almost flat. Drainage condition is moderately well to
poor externally, but poor internally. This soil type covers about 222 ha of the Project
area. '

The surface soils are brown to dark teddish brown when wet and dull yellowish
brown to dull yellow orangé when dry. fThe soils are slightly sticky and slightly
plastic when wet, firm fo friable when moist and slightly hard to extremely hard when
dry. The soils have moderate coarse angular blocky to blocky structure. As for
chemical pro;icrties, these soils have extremely acid and very strong acid (pH 4.5-4.8)
soil reaction, low organic matter content (0.48-0.8%). The CEC of these soils are
high (45-46 m.e/100 g) with moderate high base saturation.

Their subsoils are strongly glayey usually colored grayish red to dark grayish yellow
and brownish black when wet with common medium prominent mottling. The soils



@)

are sticky and plastic when wet, firm to very firm when moist and very hard to
t,xtremely hard when-dry. The soils have strong medium 1o coarse blocky gtructure,

Soils of this type are further divided into two types Ld Trinidad Slit Loam modcratcly
drained type (131 ha) and La Trinidad Silt Loam poorly drained type (91 ha), The

* land with the latter soil phase is affected from flood dluri ing the ramy season. about
4 ha of this land is "swampy' " which is submerged the whole yem round. - '

Vegetables and ornamental plants are grown throughout the year on_'the elevated
portion. The valley floor is planted vegetabics and strawbeiry only during the dry

s€ason.

La Trinidad Loamy Sand

Soils of this series extend along the West and Southwest part of the valley and cover
about 68 ha of the Project area. The area is stony and well drained with some parts
gravelly and moderately well drained eitcmai_ly and internally poorly drained.

The soils have deep effective soil with medinm to coarse texture throughout the profilé.
The topsoils are dark reddish brown to dark brown in color. The soils have weak
medium subangular blocky structure. The soils are slightly sticky and non-plastic in
consistence when wet and slightly hard when dry. The subsoils are_'bfdw'n to grayish
brown with common and medium distinct mottling, slightly sticky and nonplastic

when wel.

As for their phys1co chemical properties, the acidity of. sozls is very strong to strong
throughout the profile. The organic maiter content. is }ow (1.74%) in the topsoil and
decreases with depth. CEC and base saturation are high throughout the profile. The
contents of N, P and K are moderately high to high. The total available water holding
capacity 1S moderately high to high.

The lands of these soils are mainly planted with ornamental plants, froits and some
vegetables.



2.3.2 Tacdian Series

_ Soils of Tacdian series is developed from the weathering of IirhéStone shale
sandstoncs and dndesmc sediments. It is characterized by stoniness and the presence of rough
‘boulder QULCrops. The soils extend over Alno and Bahong covermg about 680 ha of the

Project area.

The major crops grown in this fand is rose. Other crops planted are pechay, green
omons, beans, peas, gabi, and chayote. Areas unplanted are grasslands at the time of survey

due to Jack of u'rlgaﬁon

_ There'are 2 soil types described in this series namely; Tacdian Loamy Sand and
 Tacdian Silt Loam. - ' -

(1 Técdian lSiitLoam

Soils of Ih]S typc are found in Zone It and cover about 168 ha of the Project area. The
topography is gently slopmg, and steep, dissected with well to excessive exiernal
drainage and moderate to moderately slow internal drainage. The lands with this soils
are all tetraced for production purposes.

Surface soils are dark brown, dull yellowish brown and dark reddish brown. The
soils haveé fine to medium angular blocky structure with few pebbles. The soils are
slightly sticky and shghtly plastic when wet friable when mmst and hard to very hard
“when dry The pH of the soil ranges from 4.5 to 6.1. Organic matter content is
medmm ranging from 1.93 10 4.5 %. "The CEC of these soils are high from 32 to
60 m.e/100 g, with moderately high 10 high nutrient content.

‘Subsoils are usually yellowish brown, dark reddish brown, grayish yellow brown and
- very dark reddish brown when wet. The soils have medium angular blocky structure,
and are slightly. sticky to vcry sticky and slightly plastic to very plastic when wet.

This soil type is further d1v1ded mto 2) Tacchan Silt Loam (about 159 ha) and b)
Tacdian Silt Loam alluvial deposu phasc (about 9 ha). The latter soil phase is found in
‘the almost flat arcas and is formed as alluvxai deposns coming from the surrounding

sloping areas.



(2) Tacdian Loamv Sand

The soils of f this type extend over Bahong and Alno with an area of 512 ha. Boulders

of rocks are present and stoniness is observed throughout the proﬁle The top()gmphy

is undulating to rolling and hitty.

Surface soils are brownish black, dark brown to very reddish brown when wet. The
soil structure is moderate medmm blocky to subangular bIocky structure. The soils
are slightly sticky to sticky and slightly plastic to plastic when wet, friable to very firm
when moist and hard to very hard soils when dry.

Subsoils are reddish brown, dull brown and grayish brown in color. 'I‘he soils are
slightly sticky and slightly plastic to plastic when wet, and very hard to cxtremcly hard
when dry. The soils have moderate medium subangular blocky siructure. As for
chemical properties, these soils have slightly acid to neutral soil reaction with relauvely
high organic matter content "of 3.01%. - The CEC of thcsc ‘soils “are high
(43.9 me/ 100 g 3011) The available P of these soils are also high (77 2 ppm)

The soils of this type are further clasmﬁed into two ; Tacd;an Loamy Sand (163 ha)
and Tacdian Loamy Sand eroded type (349 ha).

The crops grown here are the highland vegetables and cut flowers- (roses and

gladiolus) being grown in bigger commercial scale.

2.3.3 Puguis Series

Soils of this series are developed from cong]omerates The soils are found in Puguis
and in lower Wangal of Zone 11l area, Total areas covered with this soil series are about 100
ha. Only one type, Puguis Loamy Sand, was mapped in this series. The surrounding
topography is hilly to mountainous. Dramagc condition is good to excessive. The soils are
very strongly acid to extremcly acid tnroughout the proﬁfe thh lngh orgamc matter (4. 57%)
but the organic mdtter content 1s very low m the subsml and subslratum

The surface soil is brown to bright yellow brown and dull yellow orange when wet.
The soils have weak medium fine to coarse angular blocky, granular and crumb structures.
The soils are non-sticky to slightly sticky and non-plastic to plastic when wet, very friable o
loose when moist. The effective soil depth is shallow with much gravels.

A-6



The subsoil is brown to dark brown in color when wet, and dull yellow orange to
bright _ycllbwish brown when dry. The soil structure is weak to moderate coarse angular
blocky and subangular blocky. Mbttlin_g was also observed.

The lands with this soils are used for cultivation of ornamental plants and highland
-vegetables. ' : '

2.3.4 Bineng Series

S'o'i‘l. of“t'his series were d_evelope'd from weathered conglomerates and extend over
Bineng in Zone II with an area of 350 ha. The physiography is gently sloping to sloping and
the dfaina'geicondition is good. At present, gently sloped and steep sloped areas are terraced

and planted with rice, while some areas are planted with beans and coffee.

' Th'ei‘e'ei_rc 3_soi1_type$ hlappéd under this series namely; Bineng Silt Loam, Bineng
Loain and Bineng Loamy Sand,

(1) Bineng Silt Loam

This soil type is found on undulating and sloping area and cover about 305 ha of the
Project area, o '

The surface soils are dark brown, dark reddish brown, grayish brown, dark grayish
brown when wet, and dull yellow orange, light yellow, light gray, grayish yellow
when dry. The soils have moderate, medium to coarse angular or subangular blocky

“structure. They are slightly sticky and slightly plastic when wet, very friable 1o firm
when moist and slightly hard to hard when dry. Some areas have cracking up to
50 ¢cm from the surface.

' _The | subsoils are dark brown, ycl]ov@ish brown, reddish black, g:jayish black,
yellowish gray when moist and yellowish brown, yellowish gray, light yellow, dark
brown when dry. The soils are s]ighfly sticky and nonplastic when moist, friable to
firm when moist and s!i_ghtly hard to hard when dry. The soil structures are
subangular blocky to granular. Since these areas have been planted with rice 20-40
years ago, abundant medium to coarse distinct and prominent mottles were observed.

- 'The soils formed here are decp and well drained. These soils are very sirong acid to
strong acid soil reaction (pH 4.6-5.4). They have high organic matter content of 3.25
to 4.42%. The CEC is high ranging from 33.13-43-68 m.e/100 g.



(2)

(3)

This soil type is further classified into two Bineng Silt Loam eroded type (213 ha)

- and Bineng Silt Loam {92 ha).

Bineng Loam

This soil type covers about 27 ha of Zone 1 area. External and internal drainage

condition is moderately good

The surface soils are very dark reddish brown when wet and brown when dry. The
soils are slightly sticky and slightly plastic when wet, friable when moist and shghtly
hard when dry. The soils have moderate medium blocky structure. The effective soil
depth is shallow (IR 20 cm) As for chcmlcal properties, the soil is very strongly
acid (pH 4. 7) and have high organic matter content, and high CEC of 4.14% and
40.44 m.e/100 g, respecnve]y : -

The subsoil is brown when wet and dull b:own when dly The soﬂ consistence is
slightly sticky, nonplastic when wet, friable when moist, and dull brown and shghtly
hard when dry. The soil structure is weak medium subangular blocky.

Bineng Loamy Sand

These soils are 10cated on steep slopes and along creeks covering about 18 ha of the

' Pr()]ect area. The soils is slightly acid to neutral w1th hlgh orgamc matter content

(5.20%). The CEC of this soils are moderatcly high (12.90 m. e/lOO g) with
moderately high Ca and Mg (18.88 and 4. %0 m. e/lOO g). Content of available P is
also high (84,77 ppm).

The surface soils are olive black in color when wet and yellowish gray when dry. The
soils have moderate medium angular blocky structure, The soils are shghtly sticky and
slightly plastic when wet, firm when moist and shghtly hard when dry. Fme Toots are

'a_bundant on the upper surface (©- 15 cm) and gradually increases with dept_h. _

Subsoils are yellomsh gray, not sncxy aﬁd nonpiastlc when wet and loose when
moist.

Rice are planted in the flat pdrtion,- beans on thé slopes and trees-and shrubs on the
steep slopes.
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3 Land Classification
3.1 General
.'.I‘he..major dbjective _of land 'classiﬁca.ﬁén Pr(')ject' are as foilow :
1) To .ciassi'fy and identify tand with potential for irrigation development,

2) To classify land into approximate land classes based on their limitations and potenﬁal
productivity |

3) To collect and provide data necessary in determination of land use and farming
practice B ' '

Land was evaluated by matching crop requirement qualitics that are found to have
‘significant effects on the desired land utilization type in each zone. The land qualities were
considered for two crop groups excluding rice such as vegetables and cut flowers, and
plantation crops, based on crop requirement quality by PCARRD (Table A.3.1). -

3.2  Land Classification

For assessment of the land resources, land factors such as soil depth, soil texture,
draihébility, Soi_l pH, fertility, and topographic conditions are rated according to the Crop
requirement qualities as shown in Table A.3.2 and A.3.3. The land class is determined
synthetically taking into account the above rate.

_Land_ suitability class has two orders: Suitable (8) and Not Suitable (NS). The
definition of these land classes are as follows:

S: S1; Highly suitable class
The land in this class has no limitation for future development in
general, and high return on crop production can be anticipated with the

Project.

82 . Moderately suitable class

This class includes suitable land in which sofficiently high productivity
and profitability can be expected from soil and land. However, there
are moderate limitations caused by relativély strong acid, poor fertility

and seasonal flooding, etc.
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$3. Marginally suitable class
The land of this class is almost expected to be fairly producuwty for

crops, although there are some limitations which may reduce crop yield
and call for higher recurrent costs for production and soit’ amchoranon
Rather deep flooding and steep slope will be the biggest c_onstramt in

this land class.

NS: NS{; Currently not suitable class
This class is currently not suitable land which has scrious constraints

such as poor drainage, seasonal flooding, steep siope, etc,, and 1_t is
necessary to bring some improvement of soil and land condition.

Permanently not suitable class

This class is unsnitable land for deve]opment programme Became of
the land having very serious limitations such as coarse textured soil
with gravel, shallow soil depth, strong steep with rollmg or unduiaung
topography, resident and commercial yard, roads, rivers and others in

NS>

present land use.

The land classification for the Project area was made in accordance with the above

mentioned specifications, and the following land classes were identitied,
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(Unit ; ha)

Land For Vegetables For Plantation
Zong Class & Flowers Crops
- Zone 1 S1. ' 82 82
Sz 128 ' ' 47
83 0 " 81
NS _ 4 4
NSz 76 : 76
Sub-total 290 290
Zonc 1l Ry 0 6
S2 193 _ _ 310
53 123 0]
NSy 65 : - 65
NSz 299 299
Sub-total 680 630
Zone IM1 51 Q 44
82 47 40
83 54 17
NS) 63 63
NSa 286, 286
Sub-totat 450 450
The Project Area Total 1,420 1.420

The results of Jand classification shows that most lands defined suxtable for vegetables

-and cut flowers are prcsently used for agncultural purpose. No lands are available for further

dcvelopmcnt. The land classifications are presentcd in Tables A.3.4, A.3.5, A.3.6, and
Fig; A.3.1.

4 Conclusions

(1) Soils of the Project area are very strong acid to extremely acid due to excessive
Ieachin'g s0 that the nutrient elements might be unavailable or inaccessible to plants.
Application of lime and organic manures shall be encouraged to improve their
condition. According to the results of soil chemical analysis, for example, lime
requirement o raise the soil pH by 7.0 varies between 0.5 and 9.0 tons per ha
depending on the soil acidity.

(2) Areas that are presently beibg used for vegetable production but are rated as
permanently not suitable in the slope classification should be tilled with extra
conservation measures to prevent soil erosion.

| (3) InZone I, drainage development would incréase the land suitability.
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Table A.2.2  Procedure and Methods of Soil Analysis

.~ Analysis Procedures and Methods
1. pH (H20) and pH (KCL) ~ Glass electrode method for 1:1 soil water
o - suspension - '
2. Electric Condﬁctivity ( ECe) Electric conductivity meter method for

extracts from saturated soil pastes and 1:5
soil-water mixtures |

3. Cation Exchange Capacity (CEC) N-ammonium acetate centrifuge method at
' ' pH7.0 - '

4. Exchangeable C_a and Mg _ | ‘Sodiumn nitrate exraction method

5. Exchangeable K and Na Flame-photometer method with leaching

extraction by N-ammonium

* 6. Total Nitrogen . Micro-kjeldh! method (converting nitrogen
to NH4 by Kjeldhi digestion, and measuring
the amount of N4 by back titration after

addition of acid solution)

. 7. Organic Matter | Walkley—Biaék method
8. Available Phosphate Bray's method.
9. Particle Size Analysis - ~ -Hydrometer method

(Gravel, Sand, Silt, Clay)

10. Moisture Contents at pE1.5,2.5 Pressure plate and sand bath
3.0,3.4 3.7 and 4.2 -

11. Lime Requii_‘cmen; '  Veitch Method




Table A.2.3 Results of Soil Physical Analysis

' : 8 Avalbhle . Tk
r IE Tex-  Hecnic ¥ ¢
Saple MNameof . Name of Medlmncgl?\nai Sis 16X i 3T Watet Cap._ Denslty _
No.  Soil Series _Soll Types Y(kpth 't(“-[ﬂ)s,_‘smm Sand _ tue C"("nfn’}‘:ﬂ')“’—n Z (?'w,m—r ‘¢vmp"(§ﬂa‘.?ss
' 315 8.2 24.06 225 214 101 -
[2 (1) LaTrisidd LoamySand  0- 10 3.8 g?’ gg.g ;}f g.g 35 282 240 28 2t 1o
29 o %o s L oa2 375 332 29.0 27.3 256 119
2 0 35. S0 114 180 706 . _ 3286 1
17 (4) s0. 85 7.7 118 805 LS 010 32.8'29.5 26.9 24. fs's .4
12 ((5; B5. 100 49 97 854 LS 013 249227 196 183 16. | .
74 Si 4452 369 322294 - 160 088
IS (1) LaTrinidad Siltlown 0 el e %ﬁ sic ol g?ﬁg 23,; 2 are a1 ali 163 0.4
rs %33 8. 100 312 533 156 SiCL 0.1 48,6 46.1 395 34.5 229 257
i Loam; X A7 3.4 204 26,8 22.8 19.8 19.0 1047 101
i 8} Toodn yomd o 21 229 o 030 364 332 316 264 139 2T 1S 1.06
X 47- 95 S50 24 706 LS 020 251 23.4 193 18
02 83 95 100 7.2 3.1 617 SiL 0.8 337 322 2635 243 160 177
i itLo - 9 SiL 022 4L4 364 315 26.9 22.4 20.1 163 116
e Eéi foctien - SitLesm 23- % 13:3 3%3 ggg SL 010 486 391 265 303 257 23.6 155 1e8
s (3) So- 100 163 331 507 SL 0.98 441 420 342 262 215 22
i i ' . 367 325 270 244 216 - 151
N o Toodion - Siltlosm 27 o0 od 17 353 St on 350 an0 ams 244 226 lda
1.7 ta% 100- 150 12.0 230 650 I 012 421 383 334 281 221 200
i i i 41.1 37.0 330 28.7 24.9 16.2
fe () Twodien  Sitloam 2 ;? ﬁ; ggi 22:3 SLL g'.gg 416 368 332 25.0 25.2 16.4
Hg 3% 71- 105 166 263 571 Sk 0.10 ©41.1 313 365 272 22.8 183
s (4 05+ 129 341 530 SL 009 379 317 300 B9 DO 14D
. i i 0. 14 200 306 494 SL 020 447 33.8 28.2 249 195 17.3 . 165 106
ilrg Eéi Tocdian ?\umul;?fn 1. Bl 332 355 S13SiCL 040  S6.6 475 439 36.5 306 2720 203 1.02
s {3) 31- 100 723 283 494 SL  0.09 39.2 352 302 25.0 21.3 17.9
i - 83 Si ' 5 28.4 25.7 20.7 16.0°
111 (1) Tacd Sihfosm  ©- 18 224 297 483 SL 006 36.7 33.5 284
1-11 8 . 18- 41 3.7 166 797 LS ~ 0.04 309 28.7 264 233 199 110
11 (3) A1- 95 157 46 496 SiL 0.3 439 408 372 333 282 . 157
-1t (4) 95- 100 9.0 191 719 LS 0.03 330 238 25.1 210° 166 164
. ; . : . : - - : N g ,' 13.2
H-2W (1) Pa LoamySand O- 10 92 240° 668 LS 0.3 33.7°31.4 25.8 23.7 20.5 ,
2w Ez; e ’ I0- 30 179 282 539.SL 016 36.2 33.0 30.7 27.6 24.3 11.9
Hi-2W (3) 30- 90 137 2160 647 . L 0.5 33.4 289 259 242 21.1 123 :
2w (4} %0-130 156 218 625 L 029 34.4°31.6 27.9 253 21.8 126
2% (5) 1304 48 76 876 LS 046 196 17.7 155 139 99 97
1-2B (1) Bi SitLomm  0- 20 152 316 532 S 0.62  44.0 391 364 326 301 27.8 1.3 1.04
128 Ez; e 0. 100 207 204 545 L 014 408 355 335 317 29.8 7254 101 119
SB (1) Bimnz  Sitlomn 0. 20 10.9 274 617 Sl 0.10 49,1 381 354 287 252 216 165 106
e §2§ ¢ M- 41 90 288 622 SiL 012 438393 317 295 264 23.0 © 163 105
10-58 () 41- 63 28.7°342 371 SiCL - 0.08 457 352 31.2 257 225 204- 148 0.97
5B {4) 63- 100 23.2 277 490 Si 0.3 30 313 204 243208 122
L7B (1) Bireng  SitLoam  0- 23 156 268 $7.6 S 013 531 357 30.2 252 21.7.17.9 . -~ 178 1.04
178 §2§ e 23. 50 121275 60.5 S 0.9 480 364 325 26.1 222185 179 109
.78 () 50- 95 257 2.1 512 L 0.4 . 36,7-33.8 28.8 266 22.3 14.4
7B (4) 95- 100 152 20.9- 63.9 L 0.8 - 35.5 337317 272 259 9.6
.98 (1) Binc LoamySand 0- 15 9.3 229 678 L§ 051 23.2 209 170 146 118 114
1198 22; " 45- 25 .73 53 816 8 035 107 99 88 7.9 17 EXD
HISB (3) . 25. 35 10.00 127 713 SL 033 176 14.4 124 11.0 10.2 7.4
M58 (4) 35- 45 63 105 831 LS 0.16 i0.8 10.0--9.0 B3 5.4 - 32
LSB (5) 45- 68 9.8 5.9 843 LS Q.15 167 14.1 12.4 10.1 8.1 86
198 (6) 68- 8 - - - - _ SR o0
WSB (7 £2- 100 169 210 621 L 015 192 243 202 113 154 13.8
IH-10B (1) Binesg ~ Loam 0- 20 19.2 223 585 L 007 7.2 364 334 294 260 112
101108 {2) 20- 50 28.1 180 538 CL  0.06 37.8 357 33.530.6 284 9.4
Hi-10B (3) 50. 100 i8.8 142 670 L . 9.04 373 330 30.0 25.5 23.4 139
NL11B (1) Bieng ~ Sitloam  O- 20 24.5 384 37.2 SiL  0.06 429 378 34.5 30.7 27.8 - 15.1
IH-11B (2) 20- 50 474 309 217 SiL 0.04 38.6 365 34.3 31.6 30.9 7.7
HL-1IB(3) s0- 80 449 27.1 280 SiC  0.03 9.8 37.1 36.5 335 126 7.2
T-11B (4) 80- 100 40.4 284 312 SIC - 0.03 41.1 37.8 35.6 324 31.4

9.7
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Table A.2.4 Results of Soil Chemical Analysis

Sample Ninweof * Name of Organic  Total Avallable &llouF(ch— eablc Base - Lme
No. _ Soll Series  Soil Typs Deplh WM&M Nitregen C/N_Photphate an Ca R0 Saturatlou Raqmremcnl
" m[) ‘ @Y QonefCaC03hey

12 (1) LaTrinidad Lowmy Sand 0~ 10 54 44 L7400 9 123 HI4 - 1970 662 048 355 2835 7 275
12 @ 10- 35 52 44 161 088 7 1158 4477 . 19.10 771 058 LIl 28SA 61

12 @) . 35- 350 53 45 031 005 .9 4% 4616 . 1947 355 0.58 059 2039 - 64

12 (8 50- 85 54 45 056 004 8 421 4162 1800 778 067 030 . 2675 64

2o : ©85-100 54 46 048 005 & 527 AN 1327 449 060 033 1869 58

LS (1) LaTrinlded Sihloan 0~ 15 43 380 454 022 12 3124 4598 1535 S31 065 020 2151 47 775
15 @) 15- 38 43 39 198 009 13 421 4651 - 1631 793 100 0.4 2538 55

5 ® ’ 38- 100 51-.6 36 L71 0.10 10 211 4686 - 1440 6.76 038 009 2213 47

H2 () Tactim  LosmySand 0- 1074 63 301 042 15 7752 4386 3375 320 063 079 3841 88

2 @ , 10- 47 7.6 63 2757 014 11 281 4585 3467 335 0.68 039 35.09 83

12 @3 47- 95 75 65 152 006 15 . 140 3874 3423 376 0.91 043 3933 102

nz @ ’ g3- 100 7.7 6.6 103 0,07 9 105 38.92 3120 378 0.7% 010 37.87 97

M6 (1) Teom  Sitleam  0- 20 5S4 38 291 0.0 17 3633 SIS0 2953 786 050 024 3853 61 435
o6 @ 20- 50 64 47 186 005 . 18 421 5332 3239 8.58 1.05 008 4210 79

o6 (% 50-100 57 47 126 000 B 176 5271 3577 837 124 0.08 4546 36

W7 (1) Tecdisn .- SiltLoam 0- 15 56 47 295. 014 12 185.97 5384 2298 742 0.68 152 4260 79 1.75
LI I . 15-100 63 48 221 010 13 10176 4773 3543538 D1 088 4215 3

o7 3) . . 1. 150 6.6 47 070  G.04 10 8.07 68.47 4848 7.27 . 1.03 0.09° 56.87 83

N8 () Tectin  SikLosm  6- 16 47 37 194 006 19 762 6033 2409 1280 088 074 385 6 1.00
LE () 6. 71 61 43 154 001 90 4814 5737 3335 1018 0.4 014 4451 78

e o 71-105 65 44 008 0007 7 §J2 5533 4193 522 079 G111 5105 92

I8 @ 1054 66 44 004 0003 2 2w £1.76 3002 809 093 014 - 4R.18 40

I-9 () Tacdion  SitLoam 0. 14 56 43 193 007 16 667 3294 1518 6383 073 014 2288 69 1.60
9 A Athevinl 14- 81 57 48 058 0.93 1t [k 21 4393 2006 B3 003 04038 2837 65

e @ 81.100 59 45 032 002 9 211 3942 1348 £29 0.86 008 2771 70

T-11 (1} Tacdian Silt Loam 0- 18 45 36 450 0982 131 105 3544 - 228 1.26 039 029 4.22 12

It () 18- 41 45 35 064 004 9 316 5663 275 215 053 029 572 10

T ) 41- 95 42 36 027 001 16 176 3960 252 259 040 022 573 14

.11 ) 95- 100 47 35 068 0003 16 246 3303 244 234 043 D'll' 3.92 18

DL2W (1) Puguis  LoamySsnd 0. 10 47 35 457 018 15 39765 4728 1219 373 044 171 1507 38 9.00
IE2W (2) 10- 30 4.5 4.0 440 019 13 281 46.27 1723 468 048 1,14 2353 51

L2W () 3. 60 50 41 .275 012 13- 421 4006 1361 367 0.50 11l 1889 47

E2W (4) S 90. 130 45 39 0.64 003 12 5.05 40.53 14.79 ° 632 0.63 048 2227 55

2w (5) 130+ 49 43 031 001 18 4037 2230 551 253 0S¢ 0.34 .88 40

HI2B (D Bineng  Siitleam  0- 20 4.6 - 4.1 442 009 29 ° 281 - 3933 1369 508 1.0l 07 2005 51 5.60
W28 (% . 200100 65 51 066 004 10 491 3229 1872 3594 141 026 2633 2 -
T-SB () Bineng  Sihlosm  0- 20 49 4.1 345 014 14 5616 4219 1550 601 0.54 109 2314 55 465
I1-58 . (2) 20- 41 54 44 252 0.1 15 12,99 40.53 - 1463 B.09 052 056 23180 59

HISB () 41. 63 53 46 221 0DOR 16 211 4108 155F D04 058 011 2530 0

Oi-3B (4} 63.100 54 45 139 0.05 16 - 3.51 4121 1668 670 0.65 D351 24.54 59

OL7B () Blneng  Simleam 0. 23 54 420 33 015 B 1227 3313 1663 4085 095 D16 2134 66 179
II-7TR {2) . 23. S0 49 4.2 262 0.17 9 913 36.27 17.38 449 0.85 025 2297 63

mIB (3) S0- 95 60 47 194 006 19 . 527 3557 . 17.54 53 128 047 2460 59

BB &) 95.100 65 45 044 001 26 1439 5137 | 4954 123B 132 020 6344 18

[L9B (1) Binmg  LoamySand 0. 1S 62 87 S20 020 15 9477 1250 1888 430 076 019 2413 87 050
WL9B {2) 15- 25 64 S5 448 003 Bl 8951 1980 1384 240 0875 016 1715 &

[L9B (3) 25- 35 53 54 159 005 18 6494 2424 1668 322 070 0.5 2078 86

98 () U 35- 45 67 55100 003 19 7196 [7.95. 1211 405 0.67 0.16 1699 95

HL9B (5} _ 43. 68 68 56 093 Q04 14 §7IS 2257 1738 392 098 020 2228 %

i-98 (6) 68- 82 69 57 080 009 6. 6143 1777 13.61 291 0464 089 1805 192

OEYB () . 82.100 65 57 08 014 3 824 3239 2348 4 0I5 017 29.10 %0
IL10B (1) Bineig  Loam 0- 20 47 39 414 - 020 12 211 4044 425 443 040 076 984 2 7.80
OEM0B (2 20- 50 49 39 355 000 .21 176 4006 . 3.93 417 042 027 879 2

I-18B (3) . 50. 100 49 37 156 0.03 10 246 3239 948 537 054 0.28 1517 50

II-118 (1) Bineng Sil Loam 0- 20 46 36 378 0.23 10 140 43,68 338 360 028 .19 845 19 8.75
LB &) © o 20. 50 46 37 261 006 25 176 3785 126 095 038 119 1378 10

ME-FEB (- 50. B0 48 37 197 0.07 16 176 53,95 1.73 139 034 1.4 4.62 9

L1118 @) 80100 438 37 132 005 15 105 4164 197 291 0635 0% 622 i5
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Table A.2.6  Soil Classification in the Project Area

~ Name of - Name of ~Name of Mapping _ Bxent,

Zone -Soil Series Soil Types Unit . Area (ha)
Zone 1 LaTrinidad Silt Loam, 1 131
moderately drained _
- Silty Loam, 2 9]
pooily drained
Loamy Sand 3 ' 68
; Sub -total | 290
Zone 11 Tacdian  LoamySand = 4 163
| Lomy Sand, 5 349
. eroded ' _ :
SiltLoam 6 | 159
Silt Loam 7 9
alluvial deposit
ih-total 680
Zone (W)  Puguis LoamySand = 8 100
Zonc I (B)  Bineng ~  SiltLoam 9 92
Silt Loam, 0 213
eroded
Loam’ 11 27
Loamy Sand 12 18
L ' : Sub-total 450
The Study Area B ' Total 1,420



Table A.2.7 (1)

Soil Profile Description

Information on the Sitc
a.  Pit number Zone -1
b. Soil name La Trinidad Sexics (letLoam mcdcmtcly dramcd)
Great gronp/ Order Haplaquept/ Inceptisols
¢. Location near Municipal Hall, Hospital Km 5 La Trinidad,
Benguet ~ -
d. Elevation : 1,315.0m
¢, Land form . .
Physiogiaphic position Level plain of allnvial fan
Surrounding land form Flat 1o almost flat (<2 %)
Microtopography None
f.  Slope on which profile is sited Flat
g. Vegetazion orland use Farmiand (highland vegetabie)
Gengral Information on the Soil
a. Parent material Allovial
b. Drainage Moderately well
¢. Moisture condition in proﬁle Topsoil dry, below 20cm moist
8. Depthof groundwater table 1 None
e. Presence of surface stones - Very few gravels
f. Evidence of erosion Slight {rill)
g. Human influence Slight, plowing with application of organic and
inorganic fertilizer
. Profile Descripiion
Horizon Depth
Symbol (cm) Remarkable Fealurcs

Ap 0- 20 Dark reddish brown (SYR 3/2) when wet and dull ycllowrsh brown
(10YR 5/4) when dry; fine silty loam; strong fine subangular
blocky: slighily sticky, nonplastic when wel; friable when moist,
very hard when dry; many fine and medium pores; abundant fine-
foots and few gravels; abrupt, broken boundary, [ Sample No. I (D
1.

Bh 20 - 40 Brown {7.5 YR 3/4) when wet and dull brown (7.5 YR 5/4 ) when
dry; common medium distinct mottling; fine silty clay, moderate,
medium angular blocky; sticky, slightly plastic when wet; fimn
when tnoist and very hard when dry; Few finc roots; gradual brokcn

_ boundary [Sample No. 1-1(2)]. :
Bir 40- 100 Brownish black (7.5 YR 3/2) when wet and dult brown (7.5 YR

5/4) when dry; few fine distinct mouling; fine clay; strong coarse -
angular blocky; sticky, slightly plastic when dry; very fiom when
moist and cxtremely hard when dry.[Sample No, [ -1(3). '




Table A.27(2) Soil Profile Description

1. Informaion on the Site

a. Pit numbcr - : : Zone I-5
b, Soil pame . :  LaTrinidad Series (Silt Loam, poorly dramcd)
Great group/ Order _ _ :  Hydrandepl/ Inceptisols
c. Location’ ' 1 BSU Experimental Area, behind NPRCTC
d. Elevation o 13108 m
e, lLandform .
Physiographic position : Flat
Surrounding land form ¢ Flat
Microtopography -~ - _ : None
f.  Slope on which profile is sited "¢ Flat
g. Vegetationor land use B : " Farmland(cabbage, strawberry, lepumes)
-2, General Infgrma]tgn on the Sg
a. Parcnt material : Mixed silty allovium
b. Drainage :  Poor
¢. Moisture condition in profile ¢ Wet below 135 cm; topsoil moist
¢, Depth of groundwater table 1 30 om from surface
e. Presence of surface stones _ : None
f. Bvidence of erosion’ "7 None
g. 'Human influence :  Slight (Plowing and femhzauon)
3. Profil fiption
Horizon Depth '
Symbol {cn1) Remarkable Features
Ap 0-15 Brown (7.5 4/3) when wet and dull yellow orange (10 YR 6/4)

when dry; silty loam; strong coarse blocky; slightly sticky,
slightly plastic when wet; firm when moist and extremely hard
when dry; many fine and very fine roots; gradual irregular
boundary; pH 4,3 {Sample No I- 5(1)]

Big 15-60 Dark grayish yellow (2.5 Y 5/2) when wet and light mddlsh gray
(5 R 7/1) when dry; common medium prominent moitting; silty
clay; strong coarse blocky; sticky, plastic when wet; firm when .
moist and extremely hard when dry; few very fine roots and
presence of old roots; few gravels; diffuse broken boundary; pH 4.8,
[Sample No. I-5(2)}.

Btir 60 - 160 Gray (7.5 Y 5/1) when wet and grayish yellow (2.5 Y 7/2) when
dry; fine few faint motiling; clay; strong medium angular blocky;
very sticky, very plastic whes wet; very firm when moist and
extremely hard when dry; presence.of root remains, and buried
partially decomposed rice straw; pH 4.6 .{Sample No. I-5(3) 1.




1.

Table A.2.7(3) Soil Profile Description

_l'_] formation on the Sife
Pit number
b. Soil name
Great group/ Order
¢.  Location

Zonc -2

La Trinidad Scries (Lo*lmy S'md)

Haplaquep!/ Inceptisols

10 m eastside of Velasco's house (Puguis) 50 m
south of the road, 12 m above ereek

d. Elevation 1,322.0 m
¢. Land formn . _
Physiographic position :  Mountain footsiope
Surrounding land form ¢ Undulating
Microtopography :  Terraced
f.  Slope on which profile is sited : Gently sloping
g. Vegetation or land use :  Farmiland; fruit trccs(clm:s,coﬁcc,papaya and
other highland vegetables
General Information on ghg Spil
a. Parent material Conglomerates
b. Drainage . ;o Well 4
c. Moisture condition in profile « Topsoil dry; below 35 cm moist
d. Depth of groundwater iable :  nome
e. Presence of surface stones 1 Few Gravels (2cm diameter)
f.  Evidence of erosion : Shght (sheet)
g. Human influence Terracing and plowmg with i morgamc {cmhrauon
Pr

Remarkable Features

Ap 0-10

R 10-35
R 35 -50
R 50-85
R 85 -100

Dark brown (7.5 YR 3/3) when wet and dull yellow orange (10 YR 6/4)
when dry; loamy sand; weak medivm subzmgu}ar blacky; slightly
sticky, nonplastic when wet; friable when moist and slightly hard when
dry; many fine roots and fcw gravels, gradual megular boundary; pH 54
[Sample No 1 2(1)]

Brown (1.5 YR 4/4) when wet and dull yc]iomsh brown (10 YR 5/4)
" when dry; common medium distinct mottling; sandy loam; moderate

medium subangular blocky; slightly sticky, nonplastic when wet;
friable when moist and very hard whei dry; Common fine roots and few
stones; diffuse broken boundary. pt 5.2 [Samplc No. I —2(2)}

Dark reddish brown (SYR 3/3) when wet and dull brown (7 5 YR 5/4)
when dry,; common fine distinct montling; sandy Toam; moderate fine
granular; slightly sticky, nonplastic when wel; very friable when moist
and slightly hard when dry; few fine roofs; gravelly with many stones;

. diffuse bro!cen boundary pH 53 [Samplc No I —2(3)]

Brown (7.5 YR 4/6) when wet and dull yellow orange (10 YR 6/4)
when dry; loamy sand; moderate medinm granuiar; slightly sticky,
nonplastic when wet; very friable when moist and hard when dry; fow
very fine roots, gravelly and few stones; clear broken boundary. pH 54.
[Sample No. 1 -2(4)).

Brown (7.3 YR 4/4) when wet and dull reddish brown (SYR 5/4) when

dry; many coarse distinct mottling; sand; moderate very fine granular;

nonsticky, nonplastic when wet; very friable when moist and loose

;,’(i;n dry; common gravels and sandstones pH 5.4 [Sample No. I -
1
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.Tablc A2T(4) So_iI Profile Description

1. Information on the Site
a,  Pit number ¢ Zonell-2 _
b. Soil name 1 Tacdian Serics (Loamy Sand)
Great group/ Order :  Palchumult/ Utisols .
¢, Location Bahong; 7 m west of creek.(Owned by Hilario
2 - Magastino)
d. Elevation 12150 m
¢. Land form
Physiographic position Alluvial fan (Flood deposit)
Surronnding land form Undulating
Microtopography None
f. Slope on which profile is sited Flat '
g. Vegetation or land use Farmland (potato, legumes, rose)
2. General Information on the Soil :
a. Porent material Mixed sifty alluvium and limestone fragments
b. Drainage Moderately weil
¢, Moisture condition in profile: Surface dry; moist subsoil
d. Depthoof groundwater table None
¢. Presence of surface stones Few gravels
f. ~ Bvidence of erosion Slight _
g. Human influence Plowing with fertilization ( organic and inorganic
fertilizer with ash application)
3. Profile Description
Horizon Depth . :
Symbol {cm) Remarkable Fealures
T A3p 0-15 Dark brown (7.5 YR 3/4) when wet and dull brown (7.5 YR 5/4)

when dry; loamy sand; moderate medium blocky; slightly sticky,
nonplastic when we; friable when moist and slightly hard when
dry; common fine roots and gravels; clear smooth boundary..pH
7.4. (Sample No. 11 -2(1} ].

AB 15 -47 " Brown (10 YR 4/4) when wet and brown (7.5 YR 4/3) when diy,
o few fine distinct mottlings; loam; moderate medium subangular
blocky; slightly sticky, slightly plastic when wet; friable when
moist and slightly hard when dry; few fine roots, gravels and tiny
ants; clear irregular boundary; pt{ 7.6. {Sample Mo, IT-2¢(2) 1.

Bb - 47-95 Dark brown (10 YR 3/4) when wet and brown (7.5 YR 4/4) when
— : dry; loamy sand; weak fine angular blocky; stightly sticky, slightly
* plastic wheni-wet; very friable when moist and loose when dry; few
very fine roots, many gravels and few stones; clear irregular
boundary, pH 7.5, [Sample No. 1T -2(3) ].

R 95 - 10 Dark brown {10 YR 3/4) when wet and dull yellowish brown (10
YR 5/4) when dry; few fine distinct moutling; silty loam; moderate
medium angular blocky; slightly sticky, slightly plastic when wer;
friable when moist and soft when dry; gravelly and many siones;
pH 7.7. [Sample No. I1 -2(4) 1.
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Table A.2.7 (5}

Soil Profile Description

Information on the Site
a. Pit npumber : ZoneIl-4
b. Soll name Tacdian Serics (mémy Sand, erc-dcd)
Geat group/ Order Udortheiit/ Entiso
c. I.DC&EID?I e Bahong; 15 m west of road; 6 m cast of Robert
_ Pacio’s house; 8 m south of lomh
d. Elevation 1,190.0 m
e. Landform . _ » .
Physiographic posmon Hallylr
Surrounding land form Roliing
Microtopography None =
f.  Slope on which profile is sited - Gently sloping

g. Vegetation or land use

General Information on the Soil

Fammiland (gmssland at time of Survey)s

a. Pareni material Shale sandstone with llmestcnc fragments
b. Drainage’ ' Moderately well

c. Moisture condition in profile Moderately dry

d. Depth of groundwater table None

e, Presence of surface stones ‘None

f.  Evidence of erosion Slight

g. Human influence None

Profile Description

Horizon Depih ' .

Symbol {cmj Remarkable Features

Ap 0-6 Very dark reddish brown (5 YR 2/4) when wet and dull reddish

brown (5:YR 4/3) when dry; loamy sand, skrong medium angular

~ blocky; slightly sticky, slightly plastic when wet; very firm when
moist and hard when dry; many fine roots; abrupt smooth
boundary. [Sample No. IL-4(1) 1.

Ci 6-38 “Dark brown (7. 5 YR 3!4} when wet and brown (7.5 YR 4/4) when
dry; few fine faint mottling; silt loam; moderate mediom angular
blocky: slightly sticky, slightly plasiic when wet; friable when
moist and hard when dry; common fine and very finé roots; few

 gravels; abrupt smooth boundary. {Sample No, 11 - 42} ]

c 38 - 100 Brown (7.5 4/6) when wet and dull reddish brown (5 YR 5/4) when

* dry; few medium distinct mottlings; siity clay; moderate medium
angular blocky; slightly sticky, slightly plastic when wet; friable
when moist and slightly hard when dry; few gravels, few fine and
very fine roots. {Sample No. T~ 4(3) ] '
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Table A.2.7 (6)

Inf . he. i
a. Pit number
b.. 'Soil name:
Great group/ Order
¢. - Location
d. Elevation
e, Land form
Physiographic position
-Surrounding land form
Mictotopography
f.  Slope on which profile is sited
2. Vegetation or fand use
General Infgnnaugn QH the Soil
a. Parent material
b. -Drainage
c. Moisturs condition in profile
d. Depth of groundwater table
e.. Presence of surface stones
{. Evidence of erosion
g. Human influence
Profile Description

Soil Profile Description

Zong Il -6

Tacdian Series (Sﬁt Loam)

Palchumull/ Utisols

Sadag, Bahong; 200 m southwest below road end,;
12 m east of Lotit Tireng hut

980.0 m

Terraced gardens
Undulating

None

Flat

Farmland (vegetables)

Shale sandstone - tuff

Well

Top 20 em dry; subsoil moist; below 50 cm wet
100 cm from surface(from irrigation canal)
None .

Slight (sheet)

Slight (Plowmg and inorganic fcruhzauon)

Horizon Depth

Symbol (cm)

Remarkable Features

‘Alp  0-20
Bir 20 - 50
Cig - 50-100

Dark brown (10 YR 3/4) when wet and dull yellow orange (10 YR
6/4) when dry; silty loam; moderate medium angular blocky,
slightly sticky, slightly plasiic when wet; friable when moist and
slightly hard when dry; few gravels and many very fine roots; clear
smooth boundary. pH 5.4. [Sample No. 1L -6(1) J. : '

Grayish yellow brown (10 YR 4/2) when wet and brownish gray
(7.5 YR 4/1) when «ry; many fing prominent mottling; silty loam;

-moderate medium angular blocky; slightly sticky, slightly plastic
. when-wet; friable when moist and slightly hard when dry; many

very fine roots and few gravels, clear smooth boundary. pH 6.4,
[Sample No. II -6(2) ).

011ve b]ack (7.5Y 3/ 1) when wet and olive black {5Y 3/2) when
dry; many fine disiinct mottling; silty loam; strong medium

- angular blocky; sticky,plastic when wet; firm when moist and

extremely hard when dry; few gravels. pH 5.7, [Sample No. I -6(3)
L '
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Table A.277(7) Seil Profite Descripticn

Information on the Site
a. Pit number
b. Soil name

Greal group/ Order
¢.  Location

d. Elevation

¢. Land form
Physiographic position
Surrounding land form
Microtopography

f. Slope on which profile is sited

Vegetation or land use

General Information on the Soil
Parent material

Drainage

Moisture condition in profile
Depth of gronndwater table
Presence of surface stones
Evidence of erosion

g. Human influence

me a0 g

Profile Description

Zone Il - d

Tacdian Series (Silt Loam,alluvial deposu)
Qchraguuly Ultisols :

Alno: 20 m soytheast of Julio Tcrrcng s tool
house; 50 m below Bonifacio Avelino's housc
1,080.0 m

Hilly
Hilly

“Temvacing

Flat '
Farmiand (vcgetabics, peas beans, cabbage)

Shale sandstone-tuff-fumicetuff
Moderately well

"opsotl moist; subsoil wet;
None
None
Slight {sheet) :
Plowing and fertilization -

Honzon Dépth
Symbol (cm)

Remarkable Features

Ap 0-14 ' Dulk yc]low:sh brown (10 YR 5/3) wiien wei and light yellow
: (2.5Y 7/3) when dry; silty loam; moderate medium angular blocky;
slightly sticky, stightly plastic when wet; friable when moist and
hard when dry; few big roots; many fine roots and few gravels; clear
to srooth boundary, pH 5.6. [Sample No, H--9(1} 1. :

Bt 14 -81 . Yellowish brown (10 YR 5/6) when wet and dark reddish brown
(2.5 YR 3/4) whea dry; many medium prominent moutlings; stity
clay loam; moderate medium angular blocky; very sticky, very
plastic when wet; very firm when moist and extremely hard when
dry; few stones, few fine mois pH 5.7. [Sample No. 1T -9(2) 1.

C 81 -100 Light gray (5 GY 8/[) when wet and light gray (2.5 Y 8/8) when
dry; few medinm distinct mottlings: siity loam; moderate medium
-angular blocky; very sticky, very plastic when wet; very firm when
moist and hard when dry; few gravels and very fine roots. pH 5.9,
- {Sample No. 11 -9(3)]
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Table A2.7 (8) SOIL PROFILE DESCRIPTION

Zone 11T - 2 (W)

Puguis Serics (Loamy Sand)

Palchurhuli/ Utisols

Wangal; 25 m wost below road; 100 m south of

e junction(BM); 20 m beilow east of house

1,225.0 m

M. Footslope

Hilly

None

Fiat

Farmland {(vegetables and omamentals)

Conglomerates

“Moderately well

Moist

None

None

Stight (rill)

Plowing and fertilization

T e R TR

-a, Pit number

b.  Soil name :
Great groupf Order
Location L

d. Elevation

¢, Landform.

Physiograpbic position
- Surrounding Yand form -
Microtopography = - .
f.  Slope on which profile is sited
g. Vegetation or land use
neral Inf ion on the Soi

Parent material
Drainage -
Moisture condition in profile
Depth of grovndwater table
Prescnce of surface stoneg
Evidence of erosion
Human influence

Profile Description

Horizon Depth
Symbol  {cm)

Ap '0-19
B 10-30
B 3070
B '.70.-_130'
c o 1Bos

Refn'ar.kabie Fe_aturés

" Brown (7.5 YR 4/4) when wet and dull yellow orange (10 YR 6/4)
- when dry; loamy sand; weak fine granular structure; slightly sticky,
- nonplastic when wet; friable when moist and slightly hard when

dry; common fine Toots; clear smooth boundary. pH 4.7. [Sampe

" No. III ZW( 1) 1
' Dark brown (7. 5 YR 3/3) when wet and dark brown (10 YR 3/4)

when dry; few fine faint moltting; sandy loam:moderale coarse
angular blocky; slightly sticky, nonplastic when wet; friable when
moist and hard when dry; few fine gravels and very fine roots; clear

© irregular bounda:y pH 4.5. [Sample No. HI-2W(2) 1.

_Browrl {15YR 4/4) when wet and yellowash brown (10 YR 5/6)

when dry; few fine faint mottlings; loam; moderate coarse anguiar

“blacky; slightly sticky, nonplastic when wet; friable when moist
-and hard when dry; few fing roots and fine gravels; gradual imegular

boundary; pI-I 5.0. [Sample No. HI-2W(3) 1.

Bmwn ('1 S YR 4/4) when wet and bright yeﬂowxsh brown (10 YR
6/6)-when dry; clear fine distinct mottlings; loam; weak coarse
blocky; slightly sticky, slightly plastic when wet; friable when
moist and hard when dry; presence of cricket tunnels; clear irregnlar
boundary. pH 4.5. [Sample II1-2W{4) |.

Brightreddish brown (5 YR 5/8) when wet and dull yellowish
orange (10 YR 7/4) when dry; common fine distinct mottlings;
loamy sand; weak fine crumb; nonsticky, nonplastic when we;
loose when moist and Joose when dry; few gravels and sandstones;
pH 4.9, {Sample 1H -2W(3) 1.
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Table A.2.7 (9)

1. mj&rmmmmmm

Soil Profile ‘Description

Pit number . Zone 11~ 5 (B)
b. Soil name . Bineng Serics (Silt Loam)
Great group/ Order Vermudoll/ Mollisois :

c. Location Bineng; Approx. 85 m east bclow mad 120 m
northeast below Binay-an's house; 2 m soul.h
above rice paddy

d. Elevation 960.0 m

¢. Land form i

Physiographic position Alluvial Fan
Surrounding land form Undulating
Microtopography - None

{.  Slope on which profile is sited Flat

g. Vegatauon or land use Farmiand (vcgetables)

General lufgggaugn onthe SQ : _

a. Parent material . Conglomerates

b. Drainage ' Well

¢. Moisnre condition in profile Moderately dry lhroughout

d, Depth of groundwater table None

e. Presence of surface stones None

f.  Bvidence of crosion - Slight (sheet) :

g. Human influence Plowing with fertilization (morgamc and orgamc)

3. Profile Description

Horizon Depth
"Symbol _(cm_)

Rcmark'lble Fcatlmes

.- Dark reddish brown {2. 5YR 3!2) when wet and yellownsh brown
- (10.YR 5/6) when dry; silty Joam; weak fine granular; nonsticky,

- nonplastic when wet; very friable when moist and slightly hard
when dry; many fine roois; few big roots’ clear smooth boundary;
pH 4.9, [Sample No. I - 5}3 (1)] '

Dark redchsh brown (6] YR 3f2) when wet and dull yel!ow;sh brown
(10 YR 5/4) when dry; few fine distinct mottlings; silty loam;

moderate fine subangular blocky; slightly sticky, slightly plastic-
when wet; friable when moist and hard when dry; few big roots and
gravels; cricket tunnels observed; a‘brupl smooth toundary, pH 5.4
. [Sample No 11 - 5B(2) 1 '

Dult reddlsh brown {5¥YR 4/4) when wct and duu ycﬂow orange -

(10 YR 6/4) when dry; few fine distinct motiings; silty clay loam;
‘mioderate mediun subangular hlocky, shghtlly sticky, slightly
plastic when wey; friable when moist and hard when dry; few big
foots and fine roots and stones; cricket tnnels present; abrupt
mcgular bmmdary pH 5.9. [Sample No. 11l 513(3) 1

A;_;.' 0-20
B 20-41
B 41-63
¢ 63-100

‘Brown (7.5 YR 4/6) when wet and dull reddish brown (5 YR 5/4 )

when dry; few fine distinct mottlings; silty loam; moderate medium
subangular blocky; slightly sticky, slightly plaslic when wet,
friable when moist and slightly hard when dry; few fine gravels. pH
5.4. [Sample No. Il -5B (4) . -
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Table A2.7 (10} -

1. Information on the Sitg

a.  Pit number
b. Soil name ,
Great group/ Order
. ¢. - Location
d. Elevation
¢. Land form .

. Physiographic posmon
Surrounding tand form
Micigtopography

f.  Slope on which profile is sited
g. chetauon or land use

2, QﬁggmhmaLm_o__am_Qﬂ_ﬁ&_S_QJ
a. Parentmaterial
b. Drainage -
¢. Moisture condition in prof ile
d.  Depth of groundwater iable
¢. Presence of surface stones
f. “Evidence of erosion
g. Human influence

3. Profilg Desgription

Soil Profile Description

Zone ITE- 2 (B)

Rineng Series (Silt Loam, eroded)

Hapiorthox/ Orthox : -

Bineng; about 300 m south of Bineng Elem.,
Sch.300 m north of water tank; 150 m south of
houscs

1,005 m

: . M fooisidpe

Rolting
Terracing

Flat

Farmiand (vegetablcs beans, peas, rice)

+ Conglomerates

Moderately well

Moist throughout from top to bottom
None :

Few boulders; gravelly

-Slight {rill)

Plowing; fertilization (morgamc)

Horizon Depth
Symbol {cm)

Remarkable Fcamrcs

CAp . 0-20

Dark brown (7.5 YR 3[3) when wel and light yel!ow 25Y 73
when dry; silty loam; moderate mediym subangular blocky;

. slightly sticky, slightly plastic when wet; friable when moist and
hard'when dry; many gravels and fine roots; many anis; few bugs;
abrupt broken boundary, pH 4.6. [Sample No, I -2B{]) ]

20 - 100

Yellowish brown (2.5Y 5/3) when wet and light yeliow (2.5 Y
7/4) when dry; many coarse prominent mottlings; loam; moderate

- medium blocky; slightly sticky, slightly plastic when wet; friable
when moist and hard when dry; presence of hardpan; many stones
(sandstones) and gravels, pH 6.5. [Sample No TIi - 2B(2) ].
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1.

3.

Table A.2.7(11)

Information on the Site
4. - Pil number
b, Sail name

Great group/ Order
c. Location
d. EBlevation
¢. Land form
Phystographic position
Swrrounding land form
Microtopography
f. Slope on which profile is sited -
g. Vegetation or land use
General nformation on the Soil
a. Parent material
b. Drainage
¢. Moistuse condition in profile
d.  Depth of groundwater table
e. Presence of surface stones
f. - Evidence of erosion
g. Human influence
Profile Description

Soil Profile Description

Zone [IL - 10 (B)

Bineng Secrics (Loam)

Hapludoll/ Mollisols

Bineng; about SO m south of ahurch appmx 15
m southwest of house

0850 m -

Mt, foolstope
Undulating -
None -
Gentily sloping
Grassland’

Conglomerates
Moderately well
Moist throughout
Mong -

None _
Slight (sheet)
None

Horizon Depth
Symbol {cm)

' Remarkabic Fcatures

A 0-20 Very dark reddish bmwn (5 YR 2/3) when wet arid brown (7 5 YR
4/4) when dry; loam; moderate medium blocky; slightly sticky,-
slightly plastic when wet; friable when moist and slightly hard

.when dry; few fine roots and gravels; abrupt smooth beundary pH
4, 7 [Sample No III 10B1) ]. _

C 20 - 50 _Brown (’7 5YR 4[4) when wel and dull bmwn (7.5 YR 5/4) when
dry; few fine distinct mottlings; clay loam; weak moderate :
subangular blocky; slightly sticky, nonplastic when wet; friable
when moist and slightty hard when dry; many gravels; many very

.: 1.

fine roots; abrupt wavy boundary. pH 4.9, [Sample No. 111 - 10B(2)

R 50-100 Dark brown (7.5 YR 3/4) when wet and bright yellowish brown
(10 YR 6/6) when dry; few fine distinct mottlings; loam; moderate
medium subangular blocky; slightly sticky. nonplastic when wet;
friable when moist and slightly hard when dry; many very fing
roots; pH 4.9, [Sample No. IIT -10B(3) 1.
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Table A.2.7 (12)

Information on the Si

Soil Profile Description

2B 45-68

1.

- a, Pitnumber - Zone I - 9 (B)

b.  Soil name Bineng Series (Loamy Sand)
_ ‘Great group/ Order Tropudult/ Ultisols

" ¢. - Location . Boliweng, Bineng; south of Tayod hill; 10 m
d. " Flevation - 660.0'm
¢. Land fori

Physiographic position Along Pako creck

o Surrounding land form +  Gently sloping

: Microtopography ¢ None

. f. - Slope on which profile is sited ¢ "Fiat . _

LB chelatmn or Iand use ' :  Farmland (ivigated rice paddy; vegetables)

2. Qutam‘zmauo.um_mcjpﬂ :
- & Parent material - Limestone

b.  Dminage = Well drained
¢. - Moisture condition in pmﬁ!e Topsoil moist; wet below throughout

.d. Depth of groundwater table Noue
e. Presence of surface stones None
f. - Evidence of erosion Slight (sheet)
g. Human influence Plowing

" 3. Profile Description

Horizon Depth
Symbol {cm) Remarkable Features

A Q-15 Olive black (5 Y 2/2) when wet and yellowish gray (2.5 Y 5/1) when
dry; loamy sand; moderate medium angular blocky; slightly sticky,
slightly plastic when wet; firm when moist and slightly hard when dry;
many fine and very fine roots; abrupt smooth boundary. pH 6.2.
{Sample No. TH - 9B(}} 1.

Bt 15-25 " Yellowish gray (2.5 YR 4/1) when wet and light olive gray (2.5 GY
7/1) when dry; sand; weak fine single grain; nonsticky, nonplastic
when wet; loose when moist and loose when dry; common fine roois;
clear broken boundary. pH 6.4 {Sample H{ - 98(2) 1.

B 25-35 Brownish black (10 YR 3/1} when wet and gray (10'Y 6/1) when dry;
comtmon fine distinct motings; sandy loam; moderate fine subangular
blacky; slightly sticky, slightly plastic when wet; friable whien moist
and hard when dry; presence of iron concretions; common fine roots;
clear smooth boundary. pH 6.3. [Sample No, ITT -9B(3) 1.

2-C 35-45 Black (5 Y 2/1) when wet and gray (5 Y 5/1) when dry; loamy sand;
singfe grain; nonsticky, nonplastic when wet; loose when moist and
loose when dry; few gravels and fine roots observed; abrupt smooth
‘boundary. pH 6.7 [Sample No. IIT - 9B(4) ]

Brownish gray (7.5 YR 4/1) when wet and brownish gray (10 YR 6/1)

when dry; loamy sand; weak fine single grain; nonsticky, nonplastic

when wet; loose when moist and soft when dry; few gravels and roots;
abrapt smooth boundary. pH 6.8 [Sample No. III - 9B(5) 1.

-to be coatinued-
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Horizon Depth
Symbol {cm) Remarkable Featurgs
3.C  68-82 Brownish yellow brown (10 YR 5/2) when wet and brownish gray (10
YR 6/1) whicn dry; loamy sand; weak fine single grain; nonsticky,
nonplastic when wet; loose when moist and 1oosc when dry abmupt
smooah boundary. pH 6.9. [Sample No. 11 - 9B(6) ]
b 82-100 Browmsh black (10 YR 3[‘2) when wet and brownlsh gray (7 5 YR 5/1)

when dry; common few distinct mottlings; loam; moderate medium
subangular blocky; sticky, very plastic when wet; friable when moist
and slightly hard when dry; few gravels and very fine roots. pH 6.9,
[Sample No. 1T - 9B(7) 1. ' _
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Table A3.4 Land Suitability Classification by Soil Types

) Suitability Class -
Soil Nagmes Type of Effective Drainage  Available Chcmica_l_ Land Clsss
Crops - Stope_ Soil Depth _ Class Water Capa. Warkability Soil Limif, ’

1 La Trinidad SiltLoam  Vegetable St -~ 81 52 §2 Suydr  SiplLk SljpH, k,dr
moderately drained Plantalon 8t 82 82 S2 St §tfom.  Slfo.m. :
2 LaTrinidad Silt Loam  Vegewble - S1 st S3/f1 82 Sifsy  Suplk S/, sy, pH, k
poorly drained Plantaion St S1/sh NS1/f 82 51 51/k S3/sh, §l, k
3 LaTrinidad Loamy Sand Vegetable:  S1 Sifsh 1 s1 S2fst Stjo.m.  S$2sh, st, om.
Plantaion 31 §2/sh 51 S2 S2fst - St - S2sh, st
4 TacdianLoamy Sand ~ Vegemable S3° 81 51 52 S3fst. St s2st
Plantaion 52 51 51 82 8st - 81 . S2/st
5 TacdianLoamy Sand - Vegelable  NSl/e S2fsh s1 's2 Sy 82k $3fe, sh, st, k
eroded phase Plantaion  $2fe S2fsh 51 82 S2/st 81 . S82fe, sf, st
6 Tacdian Silt Loam Vegetable  S$3 $2/sh 51 51 52 S2/k,0.m. szish; k, om
Plantaion 5 52/sh $1 ) 51 . 51 “82/sh ‘
7 Tacdian Silt Loam Vegetable  S1/es $1 82 $1 S2 81 Stfes
alluvial deposit Plantaion S1 §1 S1 S1 S1 §1 S1
8 Puguis Loamy Sand Vegetable  NSl/e 52 S1 52 82fst S2/pH.k S3/c,. st, pil; k
Plantaion 53 $2/sh St 52 52/st 81 S3/sh,st
9 Bineng Silt Loam Vegetable 33 s1 3! §2 .82 S2pHk  S2pH, k
Plantaion .81 S1 51 52 -5t 1 81
10 Bineng Silt Loam Vegetable NSi/es 2 S1 s2 s2 S2piLk S3fes, pH, k
eroded phase Plantaion 52 82 St s2 s2 : §1 .82
11 Bineng Loam * Vegemble - NSlfe  $2 s1 s2 S1 SpHp S3pl,p
Plantaion 82 52 st 52 52 s1 82
12 Bineng Loamy Sand Vegetable  S2fes 51 81 2/t 51 52 S2les,r st
. Plantaion §1 51 31 S52/st Si 52 52/st
R Suitablity '
Suitability Class . - Rating, %~ Ganera! D%cnghon '
1) Land Classification: S1; Highly suitable 10090, All'soilland qualities are optimal or none to fow hrmlanon
. : §2: Moderlely switable 89-80 - One or two soilfland qualities are margm_a! with few limitation,
53; Marginally suirable 7870 Two or more soilland qualities are marginal Wilh several limit.
'NS51; Cuurently rot suitable 6960  Soilfland are curreatly not suitable with several Limitations
: B but the limitations can be improved,
NS?; Perrnanently not suitablg <60  Sollfland are permancatly not suitable if liritation can not be
improved particularly that of slope linttations.
2) Limitation Factors : . st ; Stony ) dr ; Poor dmmagc o
: sy Sticky ' : es; Streambank emsmn :
PH; Acidic (ph<4.5) ; Low phosphocus :
sh’; Shallow soil depth Floodmg evely rainy scason
¢ ; Erosion hazard . ’ ’

k ; Low potassium '
o.m.; Low organic natter (o.m. <2%)
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TABLE A.35 Land Suitability Classification for Crops

o Vegetables Plantation
Soil Names - CutFlowers - Crops . Extend
. i, Land Class  Land Class Area (ha)
La Trinidad Series | B .
(1) Silt Loam, moderate S1 S1 82
 drained . NS2 NS2- 49
( 2) Silt Loam, poor §2 S3 81
~ drained NS1 NS1 -4
AT - NS2 NS2 6
'(3) Loamy Sand S2 52 47
e NS2 NS2 21
_ _Zone 1 _ Sub-total 290
Tacdian Serics . . _
( 4) Loamy Sand 82 S2 130
. - 'NS1 NS1 13
S : NS2 NS§2 20
(-5) Loamy Sand, eroded S3 S2 123
- NS1 NS1 32
o _ NS2 NS§2 194
( 6) Silt Loam 52 S52 57
: . NS1 NS§1 18
' NS2 NS2 84
(7 Silt Loam, alluvial §2 S1 6
deposit NS1 NS1 -2
NS2 NS2 1
— - Zone 11 - Sub-total 680
Puguis Series '
( 8) Loamy Sand" 83 53 17
- NS2 NS2 33
Bineng Series
(9) Silt Loam S2 S1 44
L ' NS1 NS1 30
o A _ NS2 . NS§2 i8
(10) Silt Loam, eroded 53 S2 36
NS1 NS1 30
_ : NS2 NS2 147
(11) Loam. S 52 i
- NS1 NS1 1
L NS2 NS2 25
{12) Loamy Sand 5 S2 3
NS1 NS1 2
__ NS2 NS2 13
Zone I Sub-total 450
The Study Area Total 1,420
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Table A3.6 Land Classification by Present Landuse Type

Land Agric 1 ral L - Bush/ - Residence/ '
Class : Upland field Paddy ﬁcld Forest . Others Sub-total
Zone 1 : : _
St 82 0 -0 0 82
- §2 128 0 0 0 128
$3 0 0 0 0 0
NS1 0 0 4% 0 4
NS 2 0 O 0 16 76
Sub-total 210 0 4 76 290
Zone 11
St 0 ) -0 9 0
S2 187 6 0 0 193
§3 123 0 0 0 123
NS 1 0 - Q 65 0 65
NS 2 0 . 0 199 1060 299
Sub-total 310 6 264 100 680
Zone 1l
51 R § 0 0 qg. 0
Sz 17 30 0 0. 47
53 43 10 0 0 53
NS 1 0 0 63 0 - 63
NS 2 0 0 232 55 287
Sub-total 60 40 295 23 450
Total 580 46 563 231 1,420

Note: 4* ; Swamp area in Zone | will be chan ged to a pond for irrigation water
under the Project condition.
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LEGEND \r i - :

Mapping/  Namae of Name of

Soil Series  Soil Types, Fhoses Exlent Area
: {5
l.o Trinidod  Silt L.oom,mod.drained 131
Sils Leorn, pooriy droined 4
Leomy Sard €8
C 20
Tacdion Loamy Sand .83
Igocmy Sand, eroded 9
iity Loom 159
Sifty Loam,alknial deposit 9 ' SCALE.
&40 o) 1000 2000
Pugis Loarny Sand 100 bt f } —]
gineng Siit Loam a2
Silt Loarn, eroded 213
Leam 27
Loamy Sond 18
450
Fig. A2.1 Soil Map in the Project Area
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APPENDIX B AGRICULTURE AND AGRO-ECONOMY

1. GENERAL

This report glves a full account of the present agricultural and agrcreconom;c condmons

in the Pr()Ject area w1th a gross area of 1,420 ha,

Data and mformatlon used in this study were pzowded by the followmg governmental

authorities and private associations.

)
2)
3)
4)

5)

6)

-7
B

g

10)

11)

12)

Bureau of Agricultural Statistics (BAS, former BAEcon)

National Economic and Developmeni Authority (NEDA)

" National Food Authority (NFA)

National Census and Statistics Office (NCSO)

Region I Office, Ministry of Agriculture
Fertilizer and Pesticide Authority .(FPA)
Burean of Plant Industty (BPT)
Provincialiéovéfn.ment Office, Benguet
Departme'nt of AgriélﬂtUi‘ﬁ, Provincial Office

Department of Agriculture, Municipal Office

University of Philippines, Baguio

Benguet State University (BSU)

Aside from data collection, related investigations such as the farm economic survey and
field réconnaissance were conducted o as to confirm the collected data with more concrete

mfoxmations
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2. PRESENT CONDITION

2.1 Location

The Project area is located in the municipality of La Trinidad, Province of Benguet
about 250 km north of Metro Mdmla La Trinidad mumczp'lhty is the admmxstratwc capital of
‘Renguet Province and composed of 16 bar'mgay:, Out of them, the pTOJeLt area includes
11 barangays with an aggregated gross area of about 1 420 ha.

The Project area is divided into three zones with their respective bzimngays as f(_)_llows :
Zone 1 Betag, Poblacion, Puguis and Pico
Zone 11 Alapang, Alno, Bahong, Cruz and Tawang

Zone 1T Wangal and Bineng

2.2 Human Resouvrces

The population of La Trinidad municipality in 1985 was 32,590 comprising 50.5% of
male and 49.5% of female as shown in Table B. 2.1 and B.2.2. Population density was
394 personsfkm2 which is higher than the average of Benguct Province of 153 persons[km2
The population growth rate averaged 3.70% between 1975 and 1985, The average family size
is 5.3 persons. As for the age dismribution in 1985, the young-age group population (ages 0 -
29 years old} rcpresénts the biggest age group and accounts fof 70% of the total populaﬁon.

* Farm household was estimated at 2,203 or 41.2% of the total household in La Trinidad,
i.e. 503 or 24.1% in Zone I, 553 or 55.2% in Zone 11 and 190 or 68.5% in Zone 1iL. About
55% of the employed labors or 10,000 persons in La Trinidéd are engaged in agriculture. The
remaining 45% consist of businessmen, labors, government employees, etc., as shown in
Table B.2.3. - o -

23  Climate

The climate in and around the Project area is characterized by the distinet wet and dry
seasons. The wet season, caused by tropical monsoon, extends usually from May to October
and the dry season during the remaining months of the year.



In the Project area, the mean annual rainfall is about 3,600 mm, out of which about
90% occur in the wet season, The annual mean temperature is 19.1°C; with a maximum
monthly mean of 20.6°C in June and the minimum of 16.8°C in January. The relative humidity
‘varies between about'88% during the wet season and about 76% in the dry season, The
monthly mean wind velocity varies from 1.1 my/sec. in Novcmber and February to 2.1 m/sec i in
July with an annual mean of 1.4 m/sec

Although the monsoon rain is prevalent in and around the Project area, the climatic.
characteristics are suuable for farming temperate vegetables General climatic characteristics are
summarized in Table B.2.4 and 111ustratcd in Fzg B.2.1.

24 Soils

-~ The soils i in the Project area are classified into following 4 series accordmg to the soil
classification system of the Bureau of Soxls Philippines. '

1) La Trinidad Series . Zone I
2) Tacdian Series 1 Zone I
3) PuguisSeries : Zone III (Wangal)
4)' Bineng“Scir_ies'. : '_Zonc it (Bineng)

Soils of La Trinidad Series extend over the flat to gently flat lands located on the lower
portion of La Trinidad Valley in Zone I. ‘The soils are deep and are well drained, but the Tower
elevated area are sometimes affected by flood in the rainy season. The soils generally have
high inherent soil fertility, although the acidity of the soils is strong.

" Soils of Tacdian Series are found on gently slope and sieep areas in Zone 1. The land |
of these soils is moderately drained and is all terraced for crop production. In general, these
soils have high inherent fertility and a almost neutral pH value,

‘Soils of Puguis Series are found in hilly and mountainous areas in barangays Puguis
and Wangal. The land of this soil has good drainage condition. The soils are very strongly
acid throughout their profile.

Soils of Bineng Series extend over gently sloping land in barangay Bineng with an area
of 350 ha. The land of the soils is terraced and planted with rice and vegetables.



2.5  Land Use

The present land use in the Project arca was studied based on 1/5, 000 scale map of the
Study area prepared by JICA at Work 1 stage, with sapplementary reconnaissance in the area,
The land use in each Zone is classified into five categories i.e, ,upland crop field, lowiand rice
field, resident/commercial area, forest/grass land and others. The arcas in each Zone are
illustrated in Fig. B.2.2, B.2.3 and B.2.4, and cstimated as shown below: S

{Unit:ha)
Land use Zonie I Zone 11 Zone HI Total .
1. Agricuﬁural Land : . :
Upland field 210 (3% 310 (46%) 60 {13%) 580 {41%)
Lowland rice field o (0%) 0 (0%) 40  (9%) 40 (2%)
2. Swamp 4  (2%) 6 (i1%) o (9% 10, (1%)
3. Residential/Commercial 67 (23%) 30 {4%) 5 {1%) 102 (%)
4. Forest/grass 0 (0%) 264 (39%) 295 {66%) 559 {40%)
5. Others 9 Q%) 70 {(10%) 50 (119%) 120 {9%)
Total 200 (100%) - 680 {(100%) 450 (100%) 1,420 (100%)

The total land area of the Project area is eshmated atabout 1 420 ha, out of which 44%
is agriculiural land. Lowland rice fields cover 40 hectares, which are found i in Zone III. The
other area of the agncultnral tand consists of upland crop fields. Out of farestfgrass land
forest fand is mostly distributed on steep slope, and grassfand i is composed of bush of guava,
wild rose and natural grass which is used to feed cattle and buffaloes. |

The Tand in Zone 1 is characterized by large bccﬁpation:ijat'ios of upland crop fields
(73%) and resident/commercial area (23%). The upland crop field are mainly utilized for
production of vegeiables and flowers. Zone 11 is the second most.deifcloped area following
Zone I, upland crop fields and residential/commercial :afeas occupy 46%, 4% ircs;)ectiveiy, and
the rest is mosily forest/grass land. In Zone HI, i_oWIand rice fields and "upland crdp_ ficlds
occupy about 9%, 13% of the area respectiﬁely,- and thé rest is mostly forest/giass land on
stecp slope.



2.6  Land Tenure and Land Holding System -

Presidential Decree 705 launched in 1975 classified land with 18° slope and over as
non-alienable and prohibit private ownership of the land in order to reserve the country's land
area as forest for ecologlcal purposes. - A major portion of the cordﬂlcra region devoted to
culuvatlon is non-alienable (SIOpf.‘. more than 18° ), and occupancy is therefore illegal. Many
farmers lqst their ancestral land through expropriation by the decree. The government,
however, .tolc'rat'cd the occupancy and is in fact levying land tax on the occupants..

In 1985 PD 70‘3 was amended by PD 1998. The amending decree authorlzcd that,
regardless ofa sinpe of 18° or over, lands in Cebu and Benguet shall be classified as alienable
and dlsposable only if effectwe erosion control is practiced, like terracing. However unterraced
lands with 18° slope and over are very common in the cordillera region and were excluded
from the classification.

Recently, the Government (Burean of Forest Development) has offered "stewardship”
contracts on s_dmc of these lands under which an occupant woill_d occupy and cultivate his
designated plot on the condition that he observes Govemme_nt policies relating to land use and
soil conservation. The contract is for 25 years, renewable for another 25 years, and is
transferable to a heir or any other suitable occupants. The stewardship certificate is not a
document of ownership and is not honored as valid collateral for loans.

At present about 70% of the farmers in the Project area is supposed to have the land
titles while about 95 % of the farmers are owner-operators based on the tesults of the farm
economic survey and interview with provincial assessor. As for the stewardship contract, only
fourteen farmers have obtained the certificate i the Project area.

Average farm size in La Trinidad is estimated at 0.83 ha as shown in Table B.2.1, while they
are estimated at 0.87 ha, 0.70 ha and 0.91 ha for Zone I, I{, I respectively, based on the
result of the farm economic survey. They are summarized a below :

{Unit: No.)
Farm size Zone-1 Zone-_ll Zone-111 Totat
Below 0.5 ha ' 10 10 4 24
0.5- 1.0 ha 2 21 7 30
‘1.0 ha and over ' 5 16 17 38
Total - 17 47 28 92

Average farm size (ha) - 0.87 0.70 0.91 0.80

Source : Results of farm economic survey



2.7 Cropping Pattern and Farming practices
2.7.1 Cropping pattern
{1y  Kind of crops béing grown.

There are various kinds of cut flowers and vegetables culnvated inLa Tnmdad The
main vegetables being grown are legumes like string beans which i is calléed Baguio Beans
garden peas, leafy vegetables like Chinese cabbage, pechay, cabbage; Tettuce, celery, green
onion, cauliflower, broceoli, asparagus, fruit vegetables like cucumber, eggplant; tomato,
sweet pepper, tober crops like white potato, radish, taro, sweet potato, carrot. (‘hayotc 1s
grown as tolerant vegetable against datmage by typhoon There are various mmor vegetables
which do not appear in statistical data like crown daisy (Ciuysamhenmm coronium L.) ‘gobou
{Great burdock, Arctium Leppa L.), turnip, soybean, m}a (Allium odorum L) honewort
(Crypotataenia canadensis DC. var. Japonica), etc.

The main cut flowers produced in the area are roses, gladiotus, chrysanthemurm, dahlia,

etc. Anthlium has been also introduced recently.

Banana, mango, coffee, avocado, guava are mostly planted in horne garden, and large
scale plantation of these kinds of crops are not common in the area. Rice is cultivated only in
Bineng and Alno barangays in the Project arca, tice cultivation including upland rice is not
found in any other place in the area. Strawberries, introduced recently, are cultivated mainly in
Zone I including the production farm of BSU. '

(2)  Cropping calendar

La Trinidad municipality lics at alfitude between about 500 m- 1 700 m above sea 1ew:l
Zone 1is at about 1,300 m, Zone 1 is at 800 m - 1,100 m and Zone Il is a1 800 m - 1 0{}0 m,
all of these areas are frost free. The temperature condition of these areas is suitable for year
round cultivation of temperate vegetables. Main crop season of rice is the wet season, sowing
in July, transpianting in August and harvesting in December. The dry season rice is sown in
December - January and harvested in June - July.

T he croppmg calendar and cultwated area m the Pro;ect area are mamly affectcd by
excessive rainfall, strong wind, damages of typhoon in the wet season, and shortage of
irrigation water in the dry season. In the mid of the wet season (June to September) roses,
gladiolus, green onion, ef¢. arc cultivated in upland fields. Besides , some leafy vegetables like
celery, Chinese cabbage are also grown with expectation of no damages by typhbon. Most of
these crops could possibly be grown without damage in greenhouse even in the wet season.
Chrysanthemum, bro_ccoli, cauliflower are specially cultivated with this method. -Grcen onion
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is cultivated all year round because its resurgence ability against the typhoon damages is quite
high. The same theory can be applied to roses.

The present pianted area of vcgetablcs in La Trinidad fluctuates by season is shown in
F;g B.2.5. The planted area mcreascs around Scptcmbcr October, décreases in March - April
due to shortage of water and i mcreases ‘again at the beginning of the wet season in May. The
planted area is rcduced durmg July -August due to. typhoon. Accordmg to these data, there are
two croppmg seasons in the area, the ﬁrst is started in May with the onset of the wet scason
the other is started at Ju_st_ before the end of the wet season from September to October.

(3)  Cropping pattem

The present cropping pattern in the Project area is generdlized by each Zone as
illustrated in Fig. B.2.6.

In Zone I, strawberry occupies about one third o_f_ the area, and the rest is used for
" vegetables cultivation, In Zone II, roses are introduced with about 40 % of the area, most of
the other field can possibly be used for vegeiable production for five cropping times a year,
through as illusirated in the figures, a part of the field is utilized about three times for vegerable
cropping a year on a{rerage. ‘In Zone 111, lowland rice is cultivated over 40 ha in the wet season
while in the dry season, rice cultivation area decreases to about 25 ha mainly due to shortage of
irrigation water. Upland crop field cover about 60 ha in Zone IIL. Out of the 60 ha, about 30
ha is on steep slope and mainly utilized for cultivation of vegetables in the wet season from
micfdle of May to August and the end of the wet season from September to October. The
cropping pateern shows that a part of the upland field is utilized for cultivation of vegetables
two to three times a year. '

On the basis of the presented cropping pattern, cropping intensity in each zone is
estimated as follows :

(Unit - ha}

Crops Zone I Zone IT Zone 11T Total

(Net farm arca) 170y (200) (70) (440)

Net Cultivated area .

. Vegeiables 269 366 96 £
Strawberry 56 0 0 56 #1
Rose 0 78 : 0 78 #1
Rice 0 0 S0 50
Intercropping 0 78 0 78

Toal ms 444 # 146 915 #2

Cropping intensity (%) 0 C:] B .7} 209 208

#1: Crop area of strawberry’ and roses are judged to be more than the valuec mentioned in the
statistics, based on the results of the field survey.
#2 ¢ Crop area of intercrop is excluded Irom the total.
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2.7.2 Farming practices
(1)  Rice

Rice in the area is cultivated w1th the ordinary transpl'mtmg method. The nursery
period is about 30 days After ploughing and paddling the main field by buffalo, tmnsplannng
of seedlings is done by manpower. Usually no fertilizers are apphed to rice. Mostiy local
varicties are dorninated. The C 22 variety has been introduced as the short duratlon vanety m
the wet season but in a sde area. In the dry season local variety of red rice, Kmtoman is
cultivated. Mechanization farming is not yet practiced. The dry season rice is cut at the upper
part of culm and made into bundle, then threshed by pounding with pestle. The wet season
rice is cut at the height of about 10 or 20 cm above the ground level and then threshed with

treadle thresher or by thrashing against wooden bars.
(2)  Vegetables and flowers

The Project aréa is the most advanced in horticulture especially of vegetables and cut
flowers 'The advanced farming practices of vegctablcs and flowers have become wide spread in
the area, cultivation methods like planting density, fenilization, eic. are mostly in uniform
maner all over the area. Most vegetables and flowers are cultivated on ridge. Cabbage celery
are usually grown in transplanting method while Chinese cabbage, pechay are in dlr_cct_scwmg
method. Some farmers use a simple covering of vinyl, etc, for seedling in the wet season,
Organic manures like chicken manure, mushroom compost, Sagana 100, Chemical fertilizer like
14-14-14, urea, ammonium sulfate are applied commonly. Most of farm management work is
carried out by manpower. Pests and diseases control is done with knapsack type sprayer.
Most vegetables and flowers are grown outdoors,' while chrysanthemum, cauliflower and
broccoli are grown in greenhouse in the wet season mainly to avoid damages by typhoon and
high soil moisture.

Irrigation is required for about 6 months from November to Apnl Irrigation water is
drawn with channel or hose: by gravity, the water is usually kept in a pit in the field or water
tank and applied to the crops by using watering cans or by furrow method. Sprinklers are
used by some farmers. In*igatibn by pu;nps is found in Alno and Zone 1 areas.

Harvestmg of vegetables and cut flowers are done by manpower, and camed to the
road which is accessible by vehicles.

Most seed of "v'eg'e'tables aré imported and obtainable through stores in the town,
Varieties of Chinese cabbage cabbage are of relatively small size which meet prcfercnce of
consumers and farmers' requirement as short growmg duratlon of about 60 days.
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The present planting density of crops are as follows; and the main pest and diseases are
as shown in Table B.2.5.

Crops. ' Width of ridge - No. of row - Plant to plant

Celery: 60 cm 2 18 cm x 30 cm
Roses: 120 cm 1 120 e x 120 em
Greer Onion 100 cm 4 20cm x 25 cm
Chinese Cabbage 60 cm 2 25¢m x 30 cm
Gladiolus i00¢cm 8 33cemx12¢m
Soybean o 60em 2 “18 ¢cm x 30 cm
Eggplant 60 cm 1 40cmx30ecm
Baguio beans 80 cm 4 18cmx 18cm
Gardenpeas 90 om 2 12emzx 12 em
Letiuce 75cm 2 36cmx36cm

Farm input requirements for the representative crops are summarized in Table B.2.6.

2.8  Agricultural Prodﬁction
2.8.1 Crop. yield and production
(1)  Crop area and production

The crop area, unit yield and production of the main crops in La Trinidad for 1984 1o
1987 are as shown in Table B.2.7% . The cultivated area of string beans (Baguio beans) is
estimated at 346 ha the largest planted area among the main crops, and its production is about
2,600 tons on the average for the past four years. The cultivated areas and production of
Chinese cabb'ag'e, pechay/mustard seeds, gardeh pcas" are 284 ha/4,500 tons, 218 ha/
1,700 tons, 168 ha/S00 tons, respectively. Other vegetables which occupy reiatively large
areas are green onion and lettuce. The average annual total area and production of vegetables in
La Trinidad is estimated at about 1,700 ha and 17,000 tons, respectively. The average annual
cultivated area and production of rice is about 110 ha.and 200 tons, respectively. Cut flowers
as the second most irﬁpbrtaht pr’dducts in the area are roses, gladiolus, etc. and their area and
production are 43 ha and 480 thousand dozens of roses, 198 ha and 2,920 thousand dozen of
gladiolus, 164 ha and 1,100 thousand dozen of the other flowers.

Crop area of strawberry and roses are judged to be more than the value mentioned in the
Table, based on the results of the field survey.
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Besides the above mcnuoned crops, citrus trees have been recently introduced but the
planted area is only about 10 ha. The planted arca of coffee has decreased to about 10 %
during the four years, While, the culnvated area of vegetables has slightly expanded at a rate of
10 % a year and the total production of vegetqbles increased from 18,600 tons to 22, 400 tons

during the"last three years from 1985 to 1987.
(2)  Unit yleld of crops

The unit yield of vegetables in the area fluctuate year by year and has not reached a -
sufficient high level compmed with those in Japan. ‘The main factors causing the stagnated and
fluctuating level of the unit yield are assumed as damage by typhoon and unstable rainfall

" patterns, The unit yield of rice is estimated at 1.9 ton/ha (paddy) on average. Unit yield of the
main vegetables is surnmarized and compared with that in Japan as seen below:

Vegeiables Yield 1 Yield in Japan/2 P/

: {t/ha) (iha) - (%)
‘String beans (Baguio bean) 7.5 &0 94
Garden peas 30 61 49
Chinese cabbage 15.9 40,5 39
Pechay 7.8 - Ry ~2
Letiuce il 204 54 -
Cabbags 15.9 36.0 44
Cauliflower 154 18.0 86
Cucamber 156 334 47
Tomalo 14.4 53.1 W29
Potato 15.5 26.1 39
Carrol 15.1 -23.3 63
Green onion 7.8 225 - 34
“Celery 14.5 47.1 -3
Stawbeiry 96 150 &4
Roses {3 : 25.0 78.0 {4 - 32
Gladiolus f3 - 4.8 - 156 /4. 95

<1° The unit yield is of average for 1984, 1985, 1986,-1987 -
<2: The unit yield is of average for 1975 - 1979 in Japan
<3: The unit yield is in 1,000 dozen
<4: These are of 1981
<§: Data is not avallable.
The umr ylclds of strmg beans and gladao]us inLa Tnmdad are almost same as those in
Japan. The umt yields of most other vegetablcs are lower than those in Japan and espectally

those of the rain crops like garden peas, Chinese cabbagc, lettuce, green onion and celery.

The present crop production i in each zone is estimated for the reprcsentatwe crops based
on the present average unit yield described above:



Zone Crops Cultivated arca Yield per ha .Prod'uction

' ': I/ha .
1 Strawberry G?g o ) (!/yg%rg
- Vegetables 269 9 9 2,663
i Roses - 78 250 1950 #
Vegetables 366 ' 929 3,623
Intercropping ' : o
Vegetables kY, 5.6 291
Flower 26 74 192 #
I Rice ' 30 1.9 95
Vegelables . _ 96 9.9 950

Vegetabic.s include ngum'be'an Garden péa C. Cabbage, Letwiee, G. Onion and Celery
AIntercropped végetables include G. Onion and Celery
#: Yields and producuon of roses and flower are presented in 1,000 dozen

2.8.2 Lwestock producnon

Thc populauon of lwestocks in thc Benguet Province by mumcxpahty is shown in Table
B. 2 8. The Table shows that poultry is predominant in La Trinidad and accounts for about
30% of the provmc;al total. Buffalo, cattle, goat, fowl horse and swine are the main
livestocks in the area. The popuiation of livestocks per farm household in the iject area were

estimated as shown below based on the farm survey results:

(Unil: headfhousehold)

“Livestock ~Zonel Zone I Zone HI Average
- Buffalo : 0.0 0.1 0.1 0.1
. Catile 0.3 03 0.1 0.2
.Fowl . 170 4.4 4.8 74
Duck - 0.6 0.0 0.0 0.1
Goat 0.0 0.0 0.0 00 -
~ Horse AR 0.2 0.0 0.0 0.1
T Swine - 1.0 0.9 0.5 0.8

Source : Farm economic survey

There is no buffalo in Zone 1, while in Zone I and Zone I buffalo ownership is 1
‘head per. 1() households. Cattle is raised at the rate of 1 head per 5 households in each Zone,
and swine is bred at the rate of 1 head per household. Fowl is raised mainly in backyards at a
rate of 4 - 5 heads per househo]d in Zone Il and 11, while there are 17 heads per household in
Zone I wherc Iarge scale poultry farms are found.

_ Asa result of the farm cconomic survey, most households in the area keep livestocks

for thcxr own use or consumptlon except for some commercial poultry farms. Cattle, buffalo
and goats are usually fed w1th natural grass in bush and grass lands. leestock raising is not
the mainline industry but i it is somewhat important in the stu_dy area. '
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2.9  Matketing and Prices -

2.9.1 Marketing systems

There are basicélfy two marketing channels for the disposal of farm products i.e. ) by

trader and b) by farmers.

(a) Trader (Ivhddlemcn) :
Traders visit farmers, make an estimate of the products and procure them before 1t is

harvested. The trader is responsible for the harvesting and hauling and he bears the
losses if prices go down The advantages far the farmers are that they save on labor

costs for harvesting and thf:y do not bear the marketing risks. -

Farmers are in some case tied-up to private traders who pro_v_id_cs them with the
necessary inputs on credit. The farmers have to market their crops through the traders.
Such fied-up system prevents farmers from maximizing profits. '

- {by Farmers . , , S
After farmers have harvested and packed the products, they delivcr them to the market
in Baguio City. In the market, the products are sold to wholesalers who-in turn selt to
the middlemen from Manila or adjoining provinces. Most farmers have to hire a
jeepney for the transportation from farm to market. Higher prices offered in Bagu_io
attract farmers to bring in their own harvest. ‘Sometimes agents wait for the farmers
along the Halsema Highway to buy the products. ' ' |

- The bulk of vegétables pfodllced in the area goes 10 Metro Manila directly or through
Baguio wholesale market, some go to Ceniral Luzon such as Pangasinan, Tarlac, Pampanga,
Cabanatuan City and Oléngapo-City But before vegetables reach these areas, the products
pass through several tiers of middlemen. (Fig. B.2.7) Strawberry produced in the BSU
compound is delivered to the collecuon center for packing beforc distribution to processmg
centers and markets.

D1v1soria wholesale market in Manila handles about 80% of vegetables supphcd to
Manila. About six wholesalers control about 60% of the market. These wholesalers have a
Luzon-wide agency system that finance the producc;s, buy the products at admmzstered price
and transport them to Divisoria.” The wholesalers set the price of vegetables by rcgulanng
intake from farmers to mmmam price levels and profitability.

With rega_rd to farm i input supplies, the private sector handles the sale. Therc arc about"
ten dealers of farm input in La Trimdad Most of femh?ers agro- chemlca]s and vegctable'
seeds are imported from USA, Indonesia, Korﬁa, Iapan etc.
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2.9.2 ': -Ma:keting faci]itiss :

La 'l‘nmdad and Bagmo Clty are the main nadmg centers of vegetdblcs produced in
Benguet and Mountdin provinces. However, vegetable trading is done along the street, in
private warehouse, bus terminals and at any open space due to the lack of permanent organized
facilities. - These disorderly markets generated several problems like traffic congestion,
insufficient distribution of vegetables, etc. To improve these condztxons the following projects
were proposed and enforced by the authormes concerned.

'ihe Ndnonal Food Authoraty (NFA) 1s 1mpiementmg the Agro—Processmg and
Marketmg Pro;ect (APM) under ADB loan 'I‘ he objectwe is to correct existing dlstomons in
the Vegetable and froit market structure and to promote the efficiency of post- harvest handlmg
with the view of : i) reducing loss (physical and quality) ; ii) improving prices and the
markctablluy of agncultura[ products ; and iii) maintaining stable prices and avallabthty of
fruits and vegetables in consumer markets. In the fruit and vegetable sector, the Fruits and
.Veget_ablés,Méifketing Faéilitieé (FVMF), one of the APM comp'oncnt, was started. The FVMF
will set up six farmers' markets in Benguet, San Jose and Nueva Ecija provinces, strengthen
the existing trading posts at La Trinidad and Urdaneta which are now owned and managed. by
their respécfive muﬁi@ipalitics. In these markets, the farmers can sell their products to enable
them to get better prices for their products. FVMF will also establish a new wholesale market -
in Metro Manila.

La Tnmdad I‘radmg Post, upgraded in 1983- 1985 with financial assistance from
USAID was the pnma_ry wholesale market for fruit and vegetables produced in Bcnguet and
Mountain provmce'; Tt atso served as a meeting place for farmers who sell their products, and
for wholesale traders who buy them. It has been strengthened under FV_MF by providing
facilities for proc‘essing (grading), dissemination of marketing information, and possession of
light trucks to pick up products directly from the growing areas. NFA has further plan to
operate refrigerated trucks for transport of perishable products onward to Metro Manila and
temporary storagé. '

2.9.3 Prices of agricultural i;ip_uts and outpuis

Prices of vegetables show a distinct seasonal pattern, higher from'September to
November and lower from January to Apsil as shown in Table B.2.9 and Fig. B.2.8. Two
factors determine seasonal price fluctuations : (i) the seasonal availability of products as
dictated by climate conditions and (i) occurrence of typhoons which prevent planting or make it
hazardous during a certain period of the year. They also change from year to year depending
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on weather conditions and the area planted. In some ¢ases, the prices are mampu_lated in

Manila by some wholesalers.

The present farmgate price of agricultural inputs and ou’tpots are given in Table B.2.10.

2.9.4 :Supply and demand of vegetables

Vegetables arc supphed to Metro Manila nnmly from Ilocos Regxon such as Bonguet
1locos Sur, Pangasman and Central Luzon Region. %pply and demand for vegetables was
examined for Metro Manila, Hlocos Region and Contml Region for thc year of 1986 as shown

below :

“(Unmit tof/year)

Region / ltems Eeafy - Fruit Leguminous Root and
: S YVegetables Vegolables ~  Vegetables - Bulbcrops
Metro Manila _ L : S
Demand 1 114,980 140,770 34,800 89970
Supply #2 L ' 0 0
_Surplus/Deficit - 114,980 -140,770 . =34.890 -39.970
Hocos Region _ _ o . B
Demana*ﬂ - 71,500 79,710 23,160 37,130
~ Supply #2 88,130 08910 . . 18200 144,800
Surplus/Defict 16,630 19,200 4,960 107,670
Central Luzon Region . _ o : e
Demand 1 68850 100,530 22,500 54 090
-~ Supply #2 5,960 54,580 17,100 . 71L000"
Surplus/Deficit -62,890 - . -45950 5400 16916
Total - R . o -
Demand - 255,330 321,010 80,550 . ,131 1965
Supply . - 94090 153490 35300 ... 215800
Surplusteftclt 161,240 21675200 - 45250 34610

#1 : Demand = per capita consumption x population'in 1986
#2 : Production in 1986 o
Details are presented in Table B.2.11

- Metro Manila is the largeSt consumer atea forJVGgetholés and its total dcmand ‘in'i986
is estimated at 114,980 tons. for leafy. vegetables, 140,770 tons* for fruit vegetablcs, 34,890
tons for leguminous crops and 89,970 tons for root and buib crops Jlocos Region has surplus
of 16,630 ton of leafy vegetables, 19,200 ton of fruit vegctdblos and 107 670 tons of root and
bulb crops, and a deficit of 4,9_60 tons of leguminous: vegetables. Production: of these
vcgctabies in Hocos Region contribute to more than 60 % of the p'rodocuon in Philippines, and
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are shipped not only to Metro Manila but also to Mindanao and other regions. Althoegh the

production in Hlocos and Central Luzon Regions are far below the. demand of the three'r'egions
it can be said that Tlocos Region plays an unportant role as a supply scurce of temperate
: vegetables ; ‘

Recently varietics of the temperate vegetables espemally cabbage have been 1mpr0ved to
'be able to cultivate in Iowland areas. But lowland vegetables are not competitive with highland -
vegetables mamly due to (1) seasonal difference in crop markenng and (11) quality differences.
So, it was concluded that the vegetables productions in the highland had to be expanded to meet
the demands. | :

2,10 A@cui_&ural Sui)poﬁ Syetem ._
2101 Research institutes

“‘La Trinidad is the capital municipality of Benguet Province. Mény rescarch institutes
are located around the municipality. They are ; ' ' '

(1)  Highland Agriculiural Rescarch and Resources Center (HARRC)

_ Agncultural research works in and around the Project area are coordmated by HARRC
in collaboration wnh the Phlhppme Council for Agriculture and Resources Research and
Development (PCARRD) HARRC was estabhshed in the campus of Benguet State Umvers:ty
(BSU) at La Trlmdad in 1978 by PCARRD to se rve the research and development needs of
Iughland agnculmre There are now the followmg 8 regular member institutions in HARRC: .

- Baguio Experiment Station (BES) of the Bureau of Plant Indusury (BPI)

- West Central Luzon Forest Research Center (WCLFRC) of the Forest Research Institute
FORD ‘ | _ _

- Baguio Dairy Farm (BDF) of the Bureau of Animal Industry (BAD) -

- Cordillera Studies Center (CSC) of the Umversuy of the Ph1hpp1nes College Bagmo City

- (UPCB) - :
" - 'The Northern Phlhppmes Root Crops Research and Training Center (NPRCRTC)

- -Sericulture Research and Traiping Center (SRTC) of the Philippines Textile Research

- Institute (PTRI) L

- . Department of Agriculture (DA) Reg:on I

- . Benguet State University (BSU)
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HARRC through the consortium, has the primary responsibility for research on fruit
crops, ornamentul horticultural crops, root Crops, vegetable crops, farming systems, soil
resources, macro-economics, and applied rural sociology. The primary function of HARRC
include planning, coordinating, implementing and monitoring of agricultural research programs
designed in support of development of the hlghidnd area in the country. Besides technology '
peneration and development, HARRC is assigned fo undertake packagmg and dlssemmatzon of
resealch results via apphcd commnmcanon ch’mnels But there appcars poor lmks wnh

extension and htﬂe on-farm vcnﬁcatlon work

(2) Ben gnet State University (BSU)

Banguet State University (BSU) Iocated in La Tnmddd valley, has teachmg, research
extension and production functions. It OCCUplcS 124 ha of vegetable farms and 50 ha of forest
in the area. The research programme focuses on various commodities such as’ vegctablee
fruits, ornamentals, Toot Crops, farming systems and soil resources. Support for research
comes from BSU budget, PCARRD, the Ford Foundation and-other sources ‘associated with
spccml pro;ect Eqmpmems and supplies for rcscarch however, are scarce and are served not
only as instructionat facilities for students but also shared by the instruction and production

programmes.
{3) Bagnio Experlmental Statlon (BES)

" BES isa Tesearch agency | under the Bureau of Plant Industry (BPI) of MAF BES,
esrabhshed at Bagmo C;ty in 1934, hasa total land arca of about 9, 4 ha, It conducts research
and production activities on any commodmes which may be profitably grown in thc hlghlands
Such commodities are : vegetahlc cmps “ornamental and medicinal piants, beverages (coffee
and tea), root €rops, triticale, fruit crops and silkworm rearing. The station has also produced
seeds and plantlnﬁr materials of the above commodities.

(4)  Northern Philippines Root Crops Resear'ch:ar'xd Traihing Center (NPRCRTC) |

The NPRCRTC is a sub-unit of BSU created in 1977 by Presidential Decrée. The
primary funictions of NPRCRTC are to conduct investigations, trainings and extension work to
improve not only the root crop productmn and utilization systems but to 1mpr0ve and elcvate
the root crop subsistence farmers. The Center consists of five sections i.c. crop 1mprovcmcnt
Crop management, Crop. protccuon socio:economics and postharvest and utilization. Current
and past research’ include on true potato studies, rapid maltiplication smdles piant density
studles economic analysis of productmn costs and storage tcchnology for seed table pt)tatnes

- In addition to above there are Cordlllma Smdy Center (CSC) and Baguxe Dan‘y Farm
(BDF) around the Project area.
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2.10.2 ‘Agricultural extension
(1) - National extension institutes

The Department of Agriculture (DA) has the primary responsibility for aglriculturé!
extension in the country.. DA chio_h I Office in San Fernando, La Union is charged with - |
implementing extg:nsioﬂ:at the regionat and provincial levels. The région has a regional chief of
extension and subject matter specialists. The organization chart of DA Region I office is

_ prcsénted in Fig. B.2.9. | '

The Officc of Benguct Provmmal Agncultural Ofﬁccr is responsxb]e for the plannmg,
coordination and implementation of extension activities in the province. The office has a
provincial agricultural officer, seven technical staff and administrative and support staff.

The Municipal Agricultural Office (MAO) of La Trinidad has the responsibility for
agricultural extension in the Project area. The number of the staff is eight consisting of a
munic'ipal'agrii:ﬁ]tmal officer and seven Agriculture and Food Technicians (ATT s).- Number of
farmers charged for onc AFT in the mumcipallty is about 280 farmers which is higher than that
of 680 in the whole Benguat Province. Téchnical suppott is prowded to MAO from the
regmnal office and the provmc;al agncuItural office (PAQ) of Benguet Howcver the
effectiveness of the extension service has been hampered by a number of limiting factors in the
ficlds of : (a) experience in extension works ; (b) equipments and facilities for trammg and
rdcmonstratlon (c) extensmn staff (d) coodmanon between extension and research etc. As
for cqu:pmcnt 'all MAOs do not have any vehicle, Only four o]d jeeps are available in the
provmcnal office for~ extension actlvmcs covering an area of about 2,500 km?2 with about
20,000 farmers, Further, printing iachine and stationeries are limited that prevent the effchVe

transfer of tcc!mo!ogles to the farmers. ' '

(2)  Office of the provincial agriculturist

- This office is under the Benguet Provincial Government with the furiction of planning,
Sdpctviéing and coordinating all agricultural projeci and activities of the provincial government
which are not totally aligned to the national programs. Technical assistance is extended to
individuals and. groups of farmel's through such activities as farm visits as resource pcrsbn or
lecturer,: ofﬁcc consultations, distribution of technical bulletins, pamphlets and leaflets on
agnculture and sm:tal deve]opment etc. The office has also conducied nurscty/seedlmg
. productlon and: dxstnbutcd them to farmers, The office has six technical staff consisting of a
- Provincial Agncultunst three extensmn workers and two nursery foreman. They have mostly

undergone specuahzcd tralnmg in Japan on vegetable productlon, flowcr “production, tea
- preduction and honeybee production. Their activitics have been restricted in view of the limited
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allocation of manpower and travelling expenses, and lack of vehicles. The organization

structure of the office is given in Fig. B.2.10.
(3} Othcr agencnes

The Nanonal Training Center Agncultural Trammg Instmites (NTC»ATI) have
provided seminars and training program to farmer-leaders and extension workers who are
implementing oﬁomy government programs and projecis in the field of rural and agricultural
dcveldpnient BSU also conducts similar training programs in response to the r'eqoest of
provincial government and municipalities. Their activities, however, arc hampeted by the
shortage of eqmpments and facilities fon trauung, and lack of budget.

2.10.3 Agricultural credit -

. Vegetablc farmmg requires rclahvely Iarge capital expense each season due to high
application amount of fertilizers, agro- chemlcals and labors. Thete are a number of formal
credit channels in and around the Project area which extend agrlcuiturai loans. They are the
Phlhppme Natlona] Bank (PNB), Development Bank of the Phnhppmes (DBP), the Land Bank
of the Philippines (LBP) and Rural Banks. The formal credit, howevet is ﬂot an 1mportaot
source of funds in meeting rural farmers’ needs because (a) the credit needs Iong admmlstmnve
procedure (b) most of bank lending have to be secured by iand tltle, tax deciamhon, survey
plan, chattel mortgage, etc., (L) the banks finance the. hmttcd portion of the producuon costs
and (d) the interest rate is h:gh (21 - 30 % per aﬂnum) Among ihe formal crcdlt sourccs, Rural
banks are the most 1mportan£ There are two rural banks in the Pro_;ect arca In 1987, the banks
extended loans to a total of 289 farmers in La Tnmdad amountmg to i 8 rmihon pesos

The farmers also rely on traders or'middloméo for the supply of their fatming credit
needs. This informal credit system is linked closely with the n.ia'rketiﬁg system, and most often
involves provision of agncu]tural inputs and even consumption credit against crop failure. The
procedural reqmrements are minimal, debts can be carried over and additional cred:t gained in
the event of crop failure, inputs are provided close to farmgate and products are picked up
there. The traders and middlemen obtam miu':h_-pr'oﬁts-_'by extractiog a commission from the
price of vegetables. The commiission _charged:varie_s with the preVailing-biice _a{ the _tini__e_bf
sale. During peﬁods of low prices, only 10-20 % of -the-preVai'l'ing'pricel per kg may’_bo
extracted'as commission since they want 10 keep their clientele izi'Operatfon ~Puring oeriods' of
high price which may occur during typhoon and hohday seasons, the commission extracted per
kg by {raders is much hlgher .



The Tomay Credit Union has been operated in ‘Tomay area in Zone-II from 1965 by the
farmczs investment. The union members can be financed to a maximum amount of twice of
their investments.: The interest rate is 1 % per month for the first 6 months and 3% per month
afterwaid, '

The results of the farin ¢cconomic survey show that about 20 % of fat:nets' availed of
loans. Their sources are t_radcr/middlemen (55%), relatives (20%), Rural Banks (15%), credit
union (5%) and PNB (5%). The farmers use the credit for procurement of farm inputs.

(Unit : peso)

o Sotn_'ce o ‘Farmers Average amount
Rural Banks 3 10,000
PNB i 8,000
Credit bnion- I 2,000
" Trader/middlemen -~ -~ 11 {6} 2,750
‘Relatives -+ - 4 8,000
Total/Average - 20 5,110

Source : Farm Economic Survey
# Supplied in kind

2.10.4 Farmer’s organization

_ The government has stepped up cfforts to organize farmers into cooperauves or
assoc:ations Samahan Nayons were organized in 15 barangays in La Trinidad under the
guidance of the provincial or municipal agricultural office. The objectives were to promote
farmer’s participation to cooperative activities through fartner’s instifutions and to provide
agncultural services. However, almost alf of the Samahan Nayons are inactive or have
‘cotlapsed due to shortage of funds and less wﬁimgness from farmers to risk cooperative
B involvement, despite the fac_t that farmers felt the need for muiual support orgamze_xtlon.

‘The Benguet Férrh‘éi’s-Deve!opme'n't'Cobpe.rative (BFDC) is the only active farmer’s
cooperative in the Project area. BFDC was established in 1983 with 73 farmers as members
from A]apang and Bahong in Zonc I area, The main objectwe is to uphft farmer‘s income
level through Jomt markctmg system The ‘system is as follows : 1) In I'CSPOHSC to ordér from
restaurants and Japanesc consumers in Metro Manila, the cooperative pomon out the orders to
individual farmers, 2) farmers bnng the products to the collection center on a specific day (once
a week), 3) these products are packed and sent to Metro Manila by the cooperative’s own light



truck. BFDC has plans to expand the joint marketing activity and to introduce Jomt purchasmg

system of farm inputs and farmer's credit systenn.

2.11 - Fammer’s Economy and Intention
2.11.1 Farm cconomic survey

A farm economic suwey was camed out to collect daia and information relatmg to the
present economic situation of farmers in the Project area, These data and information provide
the present condition of farmers for formulating the developnient plan as Well as basic data for

project benefit monitoring and evaluation

For the purposes, items investigated in the survey included family structure and
composition, land tenure and holding, irrigation condition, crop and livestock production,
extension services, agricultural credit, farmer’s organization and farmer’s intention toward the

development.
(n The survey

In order to improve the quality of data, farm households were visited twwe boih in the
wet and dry seasons. In this study, fhe results of the first SUIvey (wet season) were combined
with the second survey (dry season) The first survey was carried out in nine barangays, i.e.
Betag, P:co, Poblac;on Puguis, Alapang, Bahong, Alno, Wangal and Bmeng durmg the
petiod from 10th to 3 1st of August, 1987, The second SUrvey was done in the same way over
two weeks from 25th January to 5th February ' ' ' '

(2} Sampling design

Random samphng was adopted in thiS survey There are about 1, 200 farm househalns
in the barangays relatcd to the Project area. The samplc size was dctcrmmcd for each
barangays based on the number of farm households In total 92 farmers were mtcrvwwed
both in the wet and dry seasons. The sampled farmers were about 8% of al} ‘the farm

households in the barangays.

The resu_lté of the farm economic Suryc;y were surhmarizcd ini'_:l’_ablé B.2. 12 o
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2.11.2 Farmer’s economy

- Inorder to grasp economic condition of farmers-in the Project area, farm budget
analyses were made on typical farmers with average farm areas in each Zone based on-the

results of the farm econamic survey. The results are presefited below

{ Unit : Peso }

Farm Income . Zonel Zonell  Zonedll
Farm Size (ha) | 0.87 0.70 0.91
Family size (persons) . 5.8 6.0 5.6
Income (A} 41,200 30,500 24,800

Facm income - 37,000 - 27,400 19,200

Non-farm income - ' 4,200 3,100 5,600
Expenditure (B) 33,600 24,700 21,600

Food 15600 10,800 11,200

Non-food =~ . 18,000 13,900 10,400
Batance (AX(B) - o - 7,600 5,800 3,200

B

ii)

i)

iv)

Source : Farm economic survey

The characteristics of the farmer’s economy ate summarized as follows :

In'Zone I and 11, a considerable amount of income is derived from farm income which

~accounts for about 90% of the total income. Non-farm income mainly consisting of

salary from private and government employment, remittance from families working in

other cities, etc...

In Zone 111, farm income is-éonsiderably-' lower than Zone-I and 11, bc.cause' existing

- rice field is not suitable for profitable vegél_able farming due to poor drainage and the

farmers prefer rice cultivation only for home consumption. Non-farm income

.accbunts for about 20 % of the_tdtal income. Net income of the farmer in Zone 11l is
_'.24,8_00_péso_s, Tﬁi_s is lower than the poverty line of the Philippines (28,600

pesos/family/year).

According to the results of Family Income and Expenditures Survey in 1985, the
aver_agé annual income and expenditure of a family in Benguet Province are
48,200 pesos and 39,600 pesos, respectively. Comparing with these, economic
condition of farmers in the Project area is poor.

Food expenses account for some 50% of total living expenses
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2.11.3 Farmet’s intention for development

“ In order to achieve an effective deVelopm_cnt plan, the farmers’ intentions were inquired

through the farm cconomic survey. The questionuaire included the following items :

1) Constraints for crop productlon

-ji) Stress on the improvement of present condxtmn

fid) Prefered crops after 1mplcmemauon of the Pro;ect

Ttem Zone-1 Zone-2 ~Zone-3
Constraints Insufficient Instfficient Insufficient
for development trrigation water™ drinking water deinking water .

Marketing Insufficient " Insufficient
irrigation water irrigation water
Land size Lack of technical Incomplete
' information nralroad
Siress on Trrigation Dﬁriking water . Irrigation
improvement water supply supply supply
Drainage of Irrigation water Drinking waler
excess waler supply supply
Prevention of . “Agricultural Rural road
pests and diseases extension services improvement -
Preferred crops” S _
Wet season C. Cabbage Rose Paddy
Eettuce, onion Garden pea _ Baguio beans
Dry season Lettuce "Rose Baguio _beanS
Strawberry Garden pea Cabbage, C. cabbage

The results of the survey show clearly that farmers consider the availability of irrigation

and drinking water to be most imporfant Also, but to a lesser extent, they would need more
assistance with regard to road improvement and techmca! advice on agncul!ural matters. With
regard to kinds of crops, farmers preferred to cu]tnvate cx1stmg vegctablcs and ﬂowers even
after completion of the Project, mam!y dug 1o easiness of the farming, high proﬁtabmty and soil
suitability. | |
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2.12  Agriculture and Food Program

_ In the Medium-Term Philippiné Devclopmeht Plan (1987-1992), the development of
agriculture is given the highest priority in keeping with the goals of alleviating poverty and
increasing employment opportunities and income in the rural sector. In line with these
objectives, there are two special projects which cover Benguet Province : a) Highl.and
“Agriculture Development Project (HADP) and b) Agro Processmg and Marketmg PmJect
(APM)

(1) HADP

The prOJect Started from September 1987 by ADB loan aiming: at resolving m‘itibal

' constraints to agnculturaI productivity in the hlghlands and uphftmg the socio-economic
conditions of the highland farmers. The objective areas are Benguet and Mountain
Provinces. The project includes the following components :

a) Construction and rehabilitation of communal irrigation system (_CIS)
~ b) Construction and r’f;habilitat_io‘n of rural roads and bridges
c) Strengthening of agricultural support services

One barangay road and one CIS in the outside of the Project area will be rehabilitated by
"HADP.

(2) APM

This project s also implementing under ADB loan. The objective is to correct existing
distortions in thc vegetable and fruit market structure and the efficiency of postharvest
handling, with the end view of : i} reducing loss, ii} i 1mprovmg prices and marketablhty
of agricultural products, and iif} maintaining stable prices and availability of fruits and
-vegefables' in consumer markets. In the Project area, La Trinidad Trading Post has been
si_réngihened under APM by providirn'g facilities for processing, dissemination of market
information, and possession of light trucks to pick up products directly from growing

areas.
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3. AGRICULTURAL DEVELOPMENT PLAN
3.1 General
3.1.1 Basm concept for agﬂcultural developrent

The project area has been devemped as a major mpply sou:ce of pxoﬁtable temperatc
vegetables and flowers in the Ph\hppmes These products are transported to Metro mamla as
well as Mindanao and other regions, However, the full agricultural potential in the Project area
has never been realized for several reasons including : (a) insufficient drainage facxlmes, (b
poor rural road conditions, (¢) madequate 1rngat10n facilities and shortagc of good thty
irrigation water, (d) poor fftmrnncv techniques, and (e) a markctmg system which is
disadvantageous to fammers. Low and unstablllzed farmer's incomes havc resulted from these

constramts

The Project aims at uplifting incomes and living standard of farmers which is in line
with the Government's agncultural developmcnt pohcws and strategies. Improvcment of the
prevailing farming system is set up as the bamc agricultural development concept to increase
productivity and profitability of the cmstmg crops like vegetables and flowers, taking into
cousideration of present agricultural conditions and farmer's intention for development in the

project area.

3.1.2 Strategy for agrlcult_ural deve_lopmen_t

' In order to accomphsh the basic concept mennened above the stratcgles for agmultural
development are formulated as follows ' '

0 Unit yield and producuon of crops should be 1ncreased and stabrh?ed through the
introduction of improved technologies and farm management practices, couplcd
with strengthemng of agncultural extensxon systcms ; '

2) Planted area of crops should be expanded in as large as possible with reduction of
flooded area in the wet season and provision of available irrigation water in the dry
8€ason. '

3) Regular-and continuons snpply of crops with even qualities should be atiained
through the guidance of extension team {0 minimize the variation of the crop prices.

'4) Promote farmer's cooperative activities for marketing 1o get better bargaining power
in the market. '
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-5) Marketable amount of crops should be increased through reduction of
. transportation loss by rehabilitating of rural roads.

6) Extensmn actnvxt:es should be actwatcd through prov;sxon of vchlcles motorcyc]es
and ofﬁcc eqmpments and training of extension workers.

3.2 - Beﬂéﬁt Area'

There is o SIgmf‘ cant area of land for expansion of farm in the Project area, except for
steep Iand ‘and development of lands with a slope of more than 18° is prohibited since these
lands are classified as non-alienable by the Presidential Decree. Therefore, the agricultural
develbpiﬁent concept of the Project is set up to improve the productivities of the existing crop
cultivation. There is no notable change on land use in the Project area. '

_ Out of the total_-gros_s ag_ricultural land in the Project area of 620 ha, about 540 ha or
86 % were selected as the benefit arca of the irrigation development works from economical
and technical considerations. The benefit area in each zone are delineated below :

A{Unit : ha)
. Zonel -Zone I Zone I11 “Total
Land use
i B P B P B P B
Agricultural Land
Upland field 210 200 310 240 60 60 5807 500
{Net area) . (170)  {160) (200} (155) {10) (40) @10y  (355)
Lowlandricefield . - 0 0 (t] 40 40 40 . 40
{Net area)} (1) I (1)) )] (O} -(30) (30) 30 (30)
Total 210 200 . 310 240 100 00 620 540
{Netarea) -~ (170) (160} (200} (155) (70) {70) (440) (385
Remarks; P: Projéct: area  B:Benefitarea

3.3 Propo_éed Cropping Paitem

~ The pro;cct area has been estabhshcd as the major producer of temperate vegetables and
'_ cut: ﬂawers wuh mtenswe farmmg system, and the farmers have much experience on lmgatmn
farming of these crops “The present study clarifiéd promising marketablhty of vegetables and
' cut flowers, and the farmers preference to contmue and to improve present farmmg pract:ces
of these present crops. Under these c:rcumstances the proposed croppmg pattem is
formulated fundamentally based on the present cropping pattern prevailing in the project area.

B-.25



The proposed cropping pattern of each zone is shown in Fig. B.3.1. The proposed
cropping pattern is formulated for full reflection of the project benefits like flood elimination in
Zone 1, irrigation development in aill Zones. By thc flood elimination, 2l of the Zone 1 area is
expected 10 become possible 1o ETOW CFOPS even in the rainy season. Trri gatton development
will increase productivity of crops and extend crop cultivation area to the maximum extent

~depend on the availability of irrigation water.

The cultivated area under the with and without project conditions are described below:

(Unit : ha)
o ' ' Increment

Zone [ Crops : Without Project With Project. by the Project
Zonel . S 46 ': ' y

Swawberry .56 L

Vegetables 249 500 251

Suab-total 305 ' _ 540 235
Zonell : :

Roses ' 60 59 o -1

Vegetables 4% T 266 : -7

Sub-total 343 _ 325 -18

Intercropping '

vegetables & flowers &0 €0 0
Zone Il _ . '

Rice 50 50 0

Vegetable % 130 84

Sub-total _ 146 o230 _ 84
Total 794 1,095 301
(Intercropping) ‘ 60 : &0 ' LY

Remarks;  The cropping pattern for without project condition is assumed as same of the
present patems. : ' '

In Zone I, cultiv'ated area of Strawbefry is decreased to 40 ha or 25 % of the whole
area to generate maximuin ‘benefit maintaining the _present producuon level. In Zone 1,
cultivated area of vegetables is decreased due to change of i Imgation method (furrow 1mgat10n)
which require much irrigation water but increase crop productivity. In Zone HI, cultivated area
of crops is expected to increase 84 ha for vegetables in the dry scason. .

~ To assess the practicability of the cropping pattern, 2 labor balance study was made
based on eSﬁmated workable persons pér family The numbcr of ffxmiliés prcsentljf en.gaged in
farmmg was cstlmated for typtcal farme:rs with average farm size, based on the results of farm
economic survey They are 2 4 persons per farm household in Zone I and 2 6 persons in
Zone 11 and 1. The resuits of the labor balance study are given in Tabic B 3L T hc present
cropping pattem would be changed to mtenswe one, espemally for Zone I, 50 that daﬂy labor
requirement would exceed the available fam:ly labor force. The follewmg Table shows the
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estimated annual hired labor requirement for typical farmers under the present and with project
conditions.

~ (Unit ; man-day)

oo - Present #1 . With Project #2
Total Hired Total _ Need to be hired
Zonel 501 125 910 277
Zoné It - 406 102 447 21
ZoneWl 342 85 e

- #1 : Sce Table B.3.2
#2 : Sec Table B.3.1

Typical farmers in Zone 1 will have to employ 277 man-days/year of labor or 2.2 times
of the present hired labor under with praject condition. Itis estimated that about 400 hired
labor will be necessary daily in Zone 1 in the busiest term, June. That is 72 persons in Zone 1T
in September and 100 persons in Zone 11X in January, However, farmers in the Project area
commonly usc hired labors who comie from other provinees to look for job, and the number
has been i mcreasmg While it is also conmdercd that family rembers, who normally do not
conduct farm operation, could work on farm in the busiest term. Conscquentlv these labor
deficit would be overcome by use of the increased hired labor and family members. In other
words, the Project creates the farm working opportunity to non-employed workers.

34 Pr-:_)posed Farming Practices

In order to realize full exploitation of agricultural potential and to attain high land
productivities in the project area, appropriate farming practices are essentially required. -

" ‘The farmers in the project area have made earnest endeavor to maintain soil fe'rtility"by
applying organic manures and chemical fertilizers. In spite of the farmers' effort, the soil
fertility has not improved satisfactorily for cultivation of vegetables and cut-flowers, and the
yield of vegetables in the area still rernains stagnant.

Itis recommended to apply proper amount and kind of fertilizers to 1mprova soil
fertrluy depending on the soil condition in each farm. The results’ of soil chemical analysis on
the reprcsentanve soils in the pr()_]f.‘-Ct area are shown in Table B.3.3. Nutrient conditions of the
soils, especially for pH, potassinm, nitrogen and organic matters, havc to be improved for
growmg most kind of vegeiablcs As seen in the table, most soils in the project area requires
raising the pH to the levels of between 5.5 and 6.5. Liming should be designed based on the
result of the further detailed soil survey. As the same manner, fertilizers of phosphorous,
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potassium and nitrogen should be applied carefully based on the soil chemxcal conditions. To
determine the apphcauon amount of fertilizers, a combmauon of crops and soil condmons is
considered to obtain the best yield of crops and also to manage econommal farming,
However, the result of soil chemical analysis is merely one of indicators o improve soil
fertility, the most important matter to attain the best yield is experience based on the crop

culiivation in the particular farmers' land for long time.

While it is rather impractical to design the proposed farming practices, fbr_ a variety of
crops growing on a various types of soil without the result of well manéged research and
experiences in the area, some tentative farming practices for major crops are prepared as
shown in Table B.3.4 for desirable yield and return .

_ Besndes the above mentioned lmplovemem a crop rotatxon system shouid be
established to avoid damages by seil born diseases and nematodes which generally i increase
by continuous cropping of the same kind or family of crops in a particular field.

_ Dcep p!owmg of soils up to 25-30 cm or more is desirable for vegetable cultlvatxon
Mulching is also one of éffective practlces for soil conservation, saving of irrigation water,

reduction of some dlseds,es mfestau()n from the soll to plants ete.

As regards to plant protection insecticides and fungicides have to be applied. The
mam insects and diseases found in the area are shown in Table B. 2.5. To control these pests
and diseases, 3 to 4 times chemical of apphcat:on are necessary during one Cropping season,
In selecting suitable agro-chemicals, the chemical toxicity which directly or indirectly affects
human beings, should be taken into consideration. For safe and effective use 6f agro-
chemicals and prevention of environmental pollution; it is recommended to duly guide and
train the farmers through agricultural extension services for the choice of the pesticides and
their storage, application tcchmcs ‘as well as protcctwe measures and safe dlsposal of

contamers

3.5 | Anticipated Unit Yield. an_d Production
3.5.1 _Anﬁéipated unit yield

In the w1th0ut pro;cct condttzon ‘the future anuclpatcd unit yleld of Crops are sct as the
same levels of the present unit yleld whlch are estimated on the avcrage from 1984 to 1987 in
La Trinidad. Tt is con51dcrcd that the prcsent constramts in fa.rmmg pracnccs, agricultural
mfrasn'ucture and agnculmral suppomng services remams unchangad R
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After completion of the Project, it is expected that the unit yield of crops would increase
on account of increasing supply of irrigatl_bn water, introduction of improved farming pracﬁccs
and enhancing the farmer’s incentive by imp;‘dvcment of accessibility. However, little data are
avaitable on ﬂie-ekperiﬁ:entél results under the full irrigated condition and propér feniiizaﬁon’_in
and around the Project area. The anticipated unil.;'yiclds-with projec_t condition are estimated
with reference to the unit yield of crops in La Trinidad during 1984 - 1987 and in Japan which
was obtained under the similat climate conditiotis, as described in Section 2.8.1.

'I‘he_i_mit yields of Baguio beans, garden :pcas, strawberry and gladiolﬁs have already
attained desirable level, so that the anticipated unit yield of these crops are set as the same level
of the past maximum yields in La Trinidad.

Among the main crops in the area, the present vnit yields of Chinese cabbage, green
onion, celery and roses are stlll at stagnant level. Itis necessary to raise yields of these Crops
for i mcreasmg farmers’ income under the project condition. The target yxelds of these crops are
pro_lected hlgher than these of the past, but still rather conservatively. The anticipated unit yaeld
under the future with and without project condxtions are summarized below-

(Uni.t : ton/ha)

: : Unit Without With
Crops Yield Present Project Project
‘Rice - - “fon/ha . 1.9 : 1.9 2.5
Chinese cabbage ton/ha 15.5 15.5 . 200
Leftuce - tonha 110 11.0 - 15.0
Baguio bean torvha 7.5 1.5 9.0
. Garden pea ton/ha. ' 3.0 3.0 4.3
Green onion ‘tonvha 7.8 7.8 11.5
" Strawberry ‘ torvha 98 9.8 14.0
Celery ton/ha -14.5 . 145 24.0
Rose 1,000 doz/ha 25.0 25.0 39.0
Gladiolus 1,000 doz/ha 14.8 14.8 15.0
 Average of vegetables  ton/ha 9.9 9.9 14.0

In order 10 achlevc the anticipated unit yield in the future under the with project
condltlon it is very necessary that the farmers should be informed and trained on the improved
farming practices supported by the research and extension services. The unit yields will
increase gradua]ly from the present level, and assumed to reach the target yield around the 10th

* year after completion of the Project.
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