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ABSTRACT

The major agriculiural soils of the seven mmmicipalities of Benguet namely: Bokod,
Ttogon, Kabayan, Kapangan, La Tnmdad, Sablan and Tuba were assessed of their fertility
status to develop maps reflecting the soll fertility and develop ferfilizer recommendation
for specific crop grown and lime requrement of the acidic soil from March 2010 to
December 2011. One composite sample representing the different soil senies from the
seven mumicipalities were collected and analyzed for seil pH; organic matter (OM);
soll mutrients available phosphorus (P) and exchangeable potassium (K); and cation
exchange capacity (CEC).

Pesults show that majonity of the agricultural soils in Kabayan, La Tnnidad, Sablan
and Tuba have strongly acidic soils unfavorable for crop production. Only the soils of
Bokod, Itogon and Kapangan are moderately favorable to favorable although some
sampling sites of the areas have pH valoes below 5.0.

Agncultural seils of Kapangan have deficient organic matter and soil mutrent
phosphomis whereas soils in the numicipalibes of Bokod, Itogon, Kabayan, La Trmdad,
Sablan and Tuba have moderate amormts of orgamic matter and phosphorus. Soils m
Bokod, Kabayan, Ia Tnmdad and Toba have moderate amount of so1l nument K while
solls of Itogon, Kapangan and Sablan are deficient of the element. The cation exchange
capacity of the soils are adequate m all the soils studied in the seven numicipalities of
Benguet.

Based from the results of soil analysis soil fertility maps per mumicipality and
fertilizer recommendation for spectfic crops grown includmg the lime requirement of
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acid soils were produced.

Kevwords: soil mufrient, soil series, lime requirement and soil fertility stafus

INTRODUCTION

Intensive farming removes most of the nutrients
from the soil. A cabbage vield of 70 t ha' when
harvested can remove 200 kg ha’ mfrogen (N), 90
kg ha’ phosphorus (P) and 320 kg ha’ potassium
(K) from the soil; potato vield of 10-18 t ha’ can
remove 50-80 N kg ha?, 20-30 kg ha' P and 60-
140 kg ha' K; and carrot with a yield of 40 t ha™
remove 106 kg ha' N, 52 kg ha' P and 220 kg ha™
K (PCARRD 1986).
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To replenish the soil nutrients, application of
fertilizers i1s emploved in order fo sustain good
vield. However, continuous application of heavy
dosage of inorgamic fertilizers and raw chicken
manure may lead to soil degradation in terms of
so1l acidity and pollution of the underground and
surface water resources. In addifion. the occurrence
of soil-borne diseases may aggravate the problem
as a result of poor soil conditions.

In Benguet and some parts of Mountain Province,
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farmers apply fertilizers more than what the crops
require. Mayao ef al., (2004) found that Mankayan
farmers of Benguet apply about 460-168-168 kg
ha' N-P205-K20 for cabbagewhich is more than
what the crop need (240-60-60 kg ha’ N-P205-
K20). As a result, various soil problems occur
like soil acidity, soil compaction and occurrence of
plant diseases like clubroot for crucifers.

Atok soils grown with vegetable for a number of
years have soil pH ranging from 4.3-4.9 (Alfredo,
1996); Mankayan soils, 4.0-4.7 (Faroden, 1997)
and Buguias soils, 4.1-5.2 (Cabaling and Fagyan,
2007). The low soil pH can be observed in other
areas where intensive crop cultivation is being
practiced.

Farmers in Benguet also apply lime to correct
soil acidity, control clubroot and to know the effect

Objectives

The study aimed to assess the soil fertility
status of farmlands in the municipalities of Bokod,
Itogon, Kapangan, Kabayan La Trinidad, Sablan
and Tuba; develop maps reflecting the soil fertility
status for each mumnicipality; develop fertilizer
recommendation specific only to crops grown on
each municipality and assess lime requirements of
the acidic soils.

MATERIALS AND METHODS

The research involved field survey and sampling
and laboratory analyses to gather the necessary data
on the chemical properties of the agricultural areas
in the municipalities of Bokod, Itogon, Kabayan,
Kapangan, La Trinidad, Sablan and Tuba, Benguet
(Figure 1).

Representative farms representing the different

of lime without knowing the lime requirement of Soil lin
acid soils (Faroden, 1996).
Soil Map of Benguet
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Figure 1. Location and soil map of Benguet Province showing the study area and soil
series where soil samples were collected
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Figure 2. Map of Benguet showing the soil sampling sites

soil series per municipality were selected with
the help of the Local government unit (LGU’s)
to represent the major agricultural areas per
municipality. Composite topsoil samples at 0-20
cm depth were taken (Figure 2) from March to
October 2010. Simultaneous with soil sampling,
coordinates and elevations of the sampling sites
were taken with the use of the Global Positioning
System (GPS). The GPS readings were recorded

12

for each sampling site as basis for the preparation
of soil fertility maps per municipality.

Environmental conditions including existing
vegetation in the sampling sites were recorded. The
soil samples collected were brought to the Benguet
Provincial Soils Laboratory for air drying. Each
so1l sample was pulverized for soil analysis.
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Soil Analysis

The soi1l samples were analyzed for the following
chemical properties: pH wvalue, Organic Matter
(OM). phosphorus (P), potassium (K) content; and
Cation Exchange Capacity (CEC). 5So1l samples
with pH below 5 were determuned of its lime
requirement.

Soil Fertility Map Preparation

The soil fertility maps were prepared using the
s01l maps from the seven municipalities earlier
prepared by the University of the Philippines Los
Banos (UPLB). The data on soil chemical properties
of representative farms per nmmicipality were plot
on the map.

RESULTS AND DISCUSSION

Soil Fertility Status of the Major Agricultural
Soils in the Seven Municipalities of Benguet

Soil pH

Soi1l reaction refers to the degree of acidity or
alkalimity of the soil expressed as the pH value. The
scale 15 from 1 to 14. A pH value of seven mdicates
neutrality and fipures below seven indicate acid
so1l while higher value indicates alkalimty (Plaster,
1997).

Vegetables and root crops grow bestunder soils
with pH values between five and seven while omions
and Baguio beans require pH values from 5.4 t0 6.8
(PCARED. 1986).

Table 1 presents the pH levels of the major
agricultural soils in the seven mmumnicipalities of
Benguet. Majonity of the agnicultural soils in the
representative farms have less than 5 pH values
which i1s considered unfavorable soil reaction for
crop production. Only agnicultural soils of Bokod,
Itogon and Kapangan have moderately favorable
to favorable soil reaction with pH ranging from
5.0 to 6.5 although some sampling sites have pH
values below 5.0. Agncultural soils of Kabayan,
La Trinidad, Sablan and Tuba have pH values of
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4.2 to 4.9 indicating a strongly acidic soil which
are unfavorable for crop production, hence need
liming to comect the pH level (Table 1 and Figure
3). Considering the current soil pH status of the
representative farms, the lime requirements of the
agncultural soils to raise the pH to 6 and 6.5 per
municipality are presented in Table 2a-2g.

anic Matter

The organic matter (OM) content of the soil is
an mdication of the level of nitrogen (N) present.
Thus, adequate OM content would mean an
adequate level of N. It also means that the soil has
better tilth, aeration and drainage and higher water
holding capacity, providing sufficient moisture for
plant and microorgamsms during the dry season
and lesser erosion due to less volume of nn-off.

Based on the laboratory results, the OM content
of the agricultural soils in the seven municipalities
15 moderately favorable except for Kapangan
with deficient OM (Table 3). The results indicate
the need to further improve or maintain the OM
content of the agricultural soils in order to sustain
crop production. This 1s because organic mafter
15 an important reservoirr of mutrients (Foth,
1990) and serves as a granulating agent m soils,
provides structural stability and opfinmum air and
water, darkens the soil causing it fo absorb heat
(Kommedah] and Williams, 1983). Application of
compost results in humms formation and promotes
good structure (Thompson, 1973).

Axrailable phosphoms

Phosphorus 15 one of the major nutrient elements
needed for plant growth. A deficiency of the element
resulfs in shunted growth and purplish-green petiole
of crucifers and leaves of legumes.

Based on laboratory results, the phosphorus level
of the agricultural soils in the seven mumnicipalities
ismoderately favorable except for Kapangan which
has deficient phosphorus (Table 4). Soil contaiming
P content within 3040 ppm is reasonably sufficient
for plant growth (PCARRD, 1982). In this study, all
of the agnicultural soils analyzed have lower than
30 ppm available P.
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Table 1. Soil pH of the major agncultural soils in the seven municipalities of Benguet )
Municipality
Soil Type Bokod Itogon Kabayan  Kapangan LaTrimidad Sablan  Tuba
Ambassador S1.L 5.0-55 4659 4248
Bakakeng C 3.7-6.5 4548
Balakbak Gr. L 4957
Bineng SC 4749
Burgos C
Buyagan CL 5760
Daclan CL 4352 47-50
Gumbalacan-Annam 5.0-59
Complex
Guinacang L 48-56
Halsema L 4448
La Trimdad L 52-6.0
Mirador CL
Mountain Soil 46-49 4658 4753 4466 4249 40-48 4357
Undifferentiated
Nangalisan Gr. L
Natubleng L 47-53
Poguis G L 4962 4558 46
Rough Mtn L 4464 40-54 4554
Tacdian CL 5254
Fertility Rating (BSWM):
Favorable: 5.5—-8.5 Moderate: 30-55 Unfavorable: <5

Table 2a. Lime requirement of the major agricultural seils in Bokod with pH below 3.0

Soil Type Starting Lime requirement (calcinm hydroxide)
pH level to raise pH to:
6 6.5
Daclan Clay Loam (DCL) 4346 2960 5.920
4849 2960 5.920
Mountain Scil Undifferentiated 4.6 2960 8,880
(MSU) 4849 2,960 5,920

Table 2b. Lime requirement of the major agricultural soils in Ttogon with pH below 5

Soil Type Starting Lime requirement (calcinm hydroxide)

pH level to raise pH to:

6 6.5

Ambassador Silt Loam 4647 2.960 5.020
Mountain Soil Undifferentiated 3.7 5.920 8.830
(M5U) 4142 2,960 5.920

48 2,960 5.920
Mountain soil 46 2,960 8.830
Undifferentiated (MSU) 4748 2,960 8.830
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Table 2c. Lime reguirement of major agricultural soils in Kabayan with pH below 5.0

Sail Type Starting pH level Lime requirement (calcium bydroide) to raise pH to:
& 6.5

Daclan Clay Loam 4749 2,960 5.920

[oCL)

Ginacang Loam 43 2960 5,920

Natubleng Loam 474459 5,920 & 880

Table 2d. Lime requiremnent of soils in Kapangan with pH below 5

Zoil Type Starting pH level Lime reguirement {calcimm hydroxide) to raize pH to:
& 6.5
Balakbak Gravelly loam 449 2 960 2 880
MMountain Soil 44 5,920 8880
Undifferentiated (MMSLT)
Puzmis Gravelly Loam 4540 2 940 £ 880
Fough Mountzin Land (BRML) 4445 5,920 £ 880
449 2 9460 B 280

Table 2a. Lime requirement of the major agriculiural soils in La Trinidad

Soil Type Starting pH level Lime requirement {calcinm hydroxide) o raise pH to:
& 4§35
Ambassador 5ilt Loam 18 2060 5020
Bakskeng Clay 45 2060 5020
18 2060 5020
Binengz zandy Clay 4740 2,860 8,880
Halsema Loam 44446 5820 11,840
18 2,960 8,280
Puguis Gravelly Loam 4.5 5020 11,240
Mounin Soil 42 2860 8,880
Undifferentiated 49 2 960 5,920

Table 2. Lime requirement of major agricultural seils in Sablan

Soil Type Staring pH leval Lime requirement {calcium hydrexide) to raise pH to:
] 6.5
Burzos Clay 45 2 9460 8. 880
Pugnis Gravelly Losm 4.60 5,920 8. 880
4.0-4.40 5,920 11,8440
Mountain Soil 450 2 960 8. 880
Undifferengated 47-49 2,960 5,020
Fough Mountain land 4.0-4.40 5,920 & 280
45448 2 950 5,020
4.7-49 2 960 5,920

Table 2z. Lime requirement of soils with pH below 5 in Tuba

Soil Type Starting pH level Lime requirement (calcinm hydroxide) to raise pH to:
] 4.5

MMirader Clay Loam 420 2860 8,880

Mountain Soil 4345 2,960 8,280

Undiferentisted 4649 2,060 5.020

Wangalisan Gravelly Loam 4349 2060 5,020

Rough Mountain land 4549 2,960 5,020

15
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Table 4. Phosphorus (ppm) status of the major agricultural soils in the seven municipalities of Benguet
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Soil Tyvpe Fertility Factor Per Municipality
Bokod Fertility Ttogon  Fertility  Kabagvan  Fertility Kapangan  Fertility  La Fertility  Sablan  Fertility  Tuba  Fertility
Status Status Status Status  Trinidad Status Status Status
Ambassador SiL. 1743 M 1939 M 28.51
Bakakeng C 1731 M 19.12
Balakbak Gr. L 7.01 u
Bineng SC 35.02
Burgos O 21.48
By agan CL 27.15
Daclan CL 1786 M 2328 M
Guimbal anan- 2050 M
Annam
Complex
Giinaoang L. 25,00 M
Halsema L 27.92
La Trinidad L. 0.1
Mirador CL a1
Mountain Soil 1530 M @50 M 19,80 M T.71 U 23,0 14 46 18.82
Undifferentiated
Mangalisan 14.37
Gr L
Watubleng L 20062 M
Puguis Gr. L 17.70 u 25.53 25.46
Rough Mtn L. 20,18 u 22.78 17.37
Tacdian CL 27.78

Fenrtility rating of Soils (BSWM):

F- Favorable/Adequate: =30 ppm

M - Moderately: 11.5-30 ppm

U~ Unfavorable/Deficient: <11 ppm
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Table 6, Cation exchange capacity (ppm) status of the major agricoltural seils in the seven municipalities of Bengoet

Soil Tvpe Fertility Factor Per Municipality
Bokod Fertility ltogon  Ferility  Kabavan  Fertility  Kapangan  Fertility La Fertilitv ~ Sablan  Fertility  Tuba  Fertility
Slatus Slatus Slatus Status Trimdad  Status Slatus Slatus
Ambassador 5iL. 2850 F 240 F 28.10 F
Bakakeng C 2451 F F 376 F
Balakbak Gr. L 3137
Bineng SC 40,40 F
Burgos C 2759 F
Buyagan CL 59.74 F
Daclan CL i85 F 38.52
Guimbal apan- a0 F
Anmam
Complex
Ginaoang L 3930
Halsema L 51.85 F
La Trinidad L 55.15 F
Mirador CL 639 F
Mountain Soil il&3 F 2741 F 3226 44 56 F 44 .35 F 498 F 87 F
Undifferentiated
Nangalisan 4867 F
Gr. L.
Matubleng L 41.41
Puguis Gr. L i4.68 F 37.58 F 2546 F
Fough M L 43.30 F 2770 F 2.6 F
Tacdian CL 53.28 F

B5L Research Journal No. 74
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Fertility rating of Soils (BSWM):

F — Favorable/ Adequate: =20 me/100 g soil

M - Moderatelv: 10-20

Ul — Unfavorable/Deficient: <10 me' 100 g soil
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Table 7. Cation Exchange Capacity (m.e./100 g so0il) of the major agricultural seils in the seven municipalities of Benguet

Soil Type Municipality
Bokod Itogon  Kabayan Kapangan  LaTrinidad Sablan Tuba
Ambassador Sil 28.50 32.40 28.10
Bakakeng C 2451 31.76
Balakbak Gr. L 3137
Bineng 5C 40.40
Burgos C 27.59
Buyagan CL 3074
Daclan CL 38.52 3852
Guimbalaoan-Annam 34.60
Complex
(inacang L 3930
Halsema L 51.85
La Tnmdad L 35.15
Mirador CL 4639
Mountain Soil 31.83 2741 3226 44.56 44.35 34.98 38.76
Undifferentiated
Nangalisan 48.67
Gr.L
Natubleng L 41.41
Puguis Gr. L 44.68 37.58 2546
Rough Mitn L 43.30 27.70 4216
Tacdian CL 5328

Fertility rating of soils (BSWM):
Favorable: »20 me/100 g soil

Exchangeable potassium

Potassium like nitrogen and phosphorus is
a major plant nutrient. Potatoes are sensitive to
potassium deficiencies.

Results show that agricultural soils of Bokod,
Kabayan, La Trinidad and Tuba have moderate
amounts of K (109.88 to 151.30 ppm) while soils of
Itogon, Kapangan and Sablan are deficient (19.50 to
99.30 ppm) of the element (Table 5). The results
imply the need to apply potassium containing
fertilizers.

Cation Exchange Capacity (CEC)
The status of the agricultural soils in the seven
municipalities of Benguet based on the cation

24

Moderately: 10-20 Unfavorable: <10

exchange capacity (CEC) are adequate (Table 6)
which indicates that most of the agricultural soils
can hold adequate amounts of nutrients in the soils.

Soil Fertility Status and Fertilizer Recommendation

for Maijor Crops

The fertilizer recommendations were prepared
based on the results of soil analysis to come up
with specific nutrient requirement which are the
bases for computing the required amount to be
recommended per specific crop per hectare basis.
Table 8-14 shows the fertility status of the seven
municipalities of Benguet based on the 20 cm depth
from the surface layer as well as the recommended
NPK and organic fertilizer of each crop being grown
in each municipality.
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Table 8. General fertility status and recommendation based on the weighted average of the soil
fertility factors in Bokod

Soil type Soil Fertility Factors Crops Fertilizer Organic
Fecommendation  Fertilizer
(kgha' orgiplt)  (tha’)
OM  Awailable Exchangeable CEC N P K
(%a) P K (ppm) (me/100 g)
Ambassador silt  3.62 2143 130.25 28.50 Beans 315 30 30 5
loam e “" e Broceoli 70 40 30 5
Cabbage 120 40 30 3
Daclan clay loam 262 17.86 126.58 38.52 Beans 0 30 30 3
e = e Broceoli 80 40 30 5
Cabbage 140 30 30 5
Carrots 80 50 30 5
Cauliflower 140 30 30 5
Gardenpea 40 40 30 5
Omions 80 40 90 5
Rice (wet) 60 0 0 5
Rice (dry) 80 0 0 5
Tomato 80 60 30 5
Guimbalaon- 280 2050 109.88 34.60 Beans 0 30 45 5
Annam complex ** ¥ “" e Cabbage 140 20 60 5
Celery S0 40 45 5
Gardenpea 40 40 60 5
Onions 80 40 90 5
Pepper 80 40 60 5
Tomato 80 60 60 5
Mountain soil 273 15.30 04.89 31.83 Beans 0 40 45 5
undifferentiated  **  ** * e Broccoli 80 60 45 5
Cavliflower 140 30 45 5
Com 0 30 45 5
Cocumber 40 50 30 5
Onions 80 40 120 3
Pepper 80 60 60 5
Petchay 140 40 75 5
Rice (wet) 60 20 60 5
Rice (dry) 80 20 60 5
Tomatoes 80 90 60 5
Legend: * deficient ** moderate  *** adequate
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Table &, General fertility statas and recommendation based on the weighted average of the soll fertility factors in Itogon

Soil type 5oil Fertlity Factors Crops Fertlizer Orgamnic
Fecommendation Fertilizar
(kg ha' or giplt) (thar?)
OM (%)  Awailsble P Exchangsahle CEC 1) B K
E (ppm) (ma'100 )
Ambassador silt loam 2104 1939 117.10 32.40 Beans 35 i £l
L2 CL] L] L Erac:nli '-.'{:I -1-|:|- 3':}
Carrots 120 40 £l 5
Calery
Chayote
Cucumber
Garden pea 40 0 30 5
Mums (kg/plant week)
(cutflowrers)
Hon-flowering 140 30 30 5
Flowering 80 S0 el 5
Papper 140 30 30 5
Peichay 40 40 el 5
Tomato 80 40 i 5
Bakakengz Clay 2483 1731 44 56 2451 Baans 40 i 113 5
" - " e Ball pepper 80 30 75 5
Camaote 50 i ag 5
hums (kg 'plantweek])
MHon-flowering 02 02 03 5
Flowering 0.3 04 1] 5
(kg/plantweek)
Citrus kg/plant
Few 010 DF D15 5
1st year A0z0 DE 030 5
Ind year 030 010 06D 5
3rd year 040 015 000 5
4th year 0Esd 20 015 5
5th year A0d 0300 030 5
6-10 2000 0500 450 5
11-15 3000 100 &S00 5
Crrer 15 years 400 200 750 5
Few 02 01 D03 5
1st year A0z5 010 045 5
Ind year 035 20 D48 5
3rd year 40 025 D60 5
4th year 050 25 075 5
5th year 070 030 000 5
6-10 A0d 020 360 5
11-15 45 025 450 5
Crrer 15 years 00 020 300 5
Tomato g0 i og 5
Mountain soil 273 1530 04 20 31.83 Baans 40 i 113 5
undifferentiated e = e o Com 0 10 &0 5
Papper 80 40 75 5
Rice {wet) & o 11 5
Bice {dry) 80 o 113 5

Lagend: * deficient * *moderate **® adaquate 2%



4
\ BSU Bessarch Journal No. 74

Table 10. General fertility statns and recommendation based on the weighted average of the soil
fertility factors i Kabayan

Soil type Soil Fertility Factors Crops Fertilizer Organic
Recommendation  Fertilizer
(kg ha” or g/plt) (tha™)

OM  Awailable Exchangeable  CEC N P K
(%) P K(ppm)  (me/100g)
Daclan clay loam 311 2328 120.43 38.52 Beans 40 20 30 5
oo i T Broceoli 80 20 30 5
Cabbage 140 20 30 5
Carrots 80 30 30 5
Cauliflower 140 20 30 5
Onions 80 20 90 5
Pepper 80 20 30 5
Rice (wet) 60 0 0 5
Rice (dry) 80 0 0 5
Tomato 80 30 30 5
Ginacang 231 25.00 12.17 39.30 Broceoli 80 20 30 5
loam oo * e Cabbage 140 20 30 5
Carrot 80 30 30 5
Cauliflower 140 20 30 5
Onions 80 20 90 5
Tomato 80 30 30 5
Mountainsoil 284 19.80 95.00 35.26 Cabbage 140 30 60 5
undifferentiated  **  ** * e Carrot 80 30 30 5
Cauliflower 140 30 45 5
Gardenpea 40 40 30 5
Tomato 30 60 60 5
MNatubleng loam 302 20.62 151.30 41.41 Beans 40 30 0 5
A * i Broccoli 80 40 0 5
Cabbage 140 30 0 5
Carrot 80 30 0 5
Cauliflower 140 30 0 5
Gardenpea 40 40 0 5
Pepper 80 40 0 5
Potatoes 80 30 0 5
Tomato 230 LT} ] 5

Legend: * deficient  ** moderate  ¥**adequate
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Table 11. General fertility status and recommendation based on the weighted average of the sodl fertility

factors in Kapangan
Sodl type Soil Fertility Factors Crops Fertilizer Orgamic
Fecommendation  Fertilizer
(kg ha' or g/plt) (t ha')
OM  Available Exchangeable K CEC N P K
(*a) P (ppm) (ppm) (me/100 g)
Balakbak 090 7.0 52.50 31.37 Beans S0 60 60 5
Gravelly Clay * * * e Camote 60 60 90 5
Loam Rice (wet) 80 30 45 5
Rice (dry) 100 30 45 5
Mountain Soil ~ 1.52  7.71 65.17 44.65 Com o0 60 60 5
Undifferentiated  * * * wE Beans S0 60 60 5
Cocumber 60 60 60 5
Pepper 90 80 150 5
Rice (wet) 80 30 30 5
Rice (dry) 100 30 30 5
Puguis Gravelly 138 17.70 109.00 44,68 Beans S0 30 45 5
Loam * = ** e Cocumber 60 30 30 5
Eggplant 90 40 60 5
Onions 150 40 120 5
Pepper 90 40 75 5
Rice (wet) 80 0 0 5
Rice (dry) 100 0 0O 5
Tomato a0 60 6l 5
Rough 122 2018 49.02 4330 Beans S0 30 60 5
Mountainous * = * e Broccoli 90 40 60 5
Land Cabbage 150 30 60 5
Com 90 30 60 5
Cucumber 60 50 45 5
Peanuts 30 20 45 5
Pepper 90 40 150 5
Rice (wet) 80 0 30 5
Rice (dry) 100 0 30 5
Sweet 60 30 90 5
Potato

Legend: * deficient ** moderate  ***adequate
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Table 12. General fertility status and recommendation based on the weighted average of the soil
fertility factors in La Trinidad

Soil type Soil Fertility Factors Crops Fertilizer Ohganic
Recommendation Fertilizer
(kg ha or giplt) (tha")

OM  Available Exchangeable CEC N P K
(*) Pippm) K(ppm) (me/100g)
Ambassador 240 2851 2851 28.10 Celery 50 20 60 5
Silt Loam  * * * e Chenkang 140 0 75 5
Lettuce 40 20 75 5
Romaine 40 20 75 5
Spinach 140 20 75
Bakakeng  2.16 19.12 119.50 31.76 Broccoli 80 40 30 5
Clay * * * i Cabbage 140 30 30 5
Cauliflower 140 30 30 5
Chinese Cab- 140 30 30 5
bage
Bineng 194 3502 124.17 40.40 Anthurium (kz/plant/week)
Sandy Clay * = = e Non- 02 02 03 5
flowering
Flowering 03 04 0 5
Beans 00 30 5
Broceoh a0 ] 30 5
Cauliflower 150 0 30 5
Chayote 60 0 30 5
Gabi 90 0 30 5
Onions 150 0 00 5
Buyagan 3.58 2751 13025 59.74 Cabbage 140 20 30
Clay Loam **  *% = i Lettuce 40 20 30 5
Onions 70 20 90 5
Strawberry 280 O0g/ g 5
plant plant plant
Halsema 242 2792 11433 51.85 Aster (kz/plant/week)
Loam oo * i Non-fowering 0.2 02 03 5
Flowering 03 04 0 5
Broccoli 80 20 30 5
Chayote S0 20 30 5
Chengkang 140 0 30 5
Cut flowers (kg/plant/week)
Non-flowering 02 02 03 5
Flowering 03 04 0 5
Lettuce S0 20 30 5
Mums (kz/plant/week)
Non- 02 02 03 5
Flowering
Flowering 03 04 0
Petchay 140 20 30
Continued to next page......
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La 210 011 21200 53515 Chinese Cab- 140 60 0 5
Tﬁﬂ.‘ldﬂd ¥ * ¥k k¥ bage
Loam Lettuce 50 60 0 5
Onions 20 80 0 5
Petchay 140 40 0 5
Strawberry 2z/plant Og/plant 1g/plant 5
Mountain Soil 305 2301 9101 4435 Beans 40 20 45 5
Undifferentiated  **  ** * ***  Broceoli 80 20 45 5
Cabbage 140 20 60 5
Lettuce 30 20 60 5
Onicns a0 20 120 5
Pepper 140 20 60 5
Petchay 140 20 60 5
Plastic 140 20 60 5
Pepper
Spinach 140 20 60 5
Tomatoes 20 30 60 5
Pugnis Gravelly 215 2553 13283 3758 Beans 40 20 30 5
Loam oo * ***  Broceoli 80 20 30 5
Celery 50 20 30 5
Mums (kg/plantweek)
Non- 0.2 0.2 0.3 5
flowering
Flowering 0.3 0.4 0 5
Onions 20 20 a0 5
Petchay 140 20 30 5
Rose (kg/plantweek)
Non- 0.2 0.2 0.3 5
flowering
Flowering 0.3 0.4 0.0 5
Strawberry 2g/plant Og/plant 1g/plant 5
Tacdian Clay 2096 2778 16250 5328  Aster (kg/plant'week)
oo * ***  Nom- 0.2 0.2 0.3 5
flowering
Flowering 03 04 0 5
Broccol a0 20 0 5
Canlifiower 140 20 0
Legend: *deficient “* moderate  *** adequate
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Table 13. General Fertility status and recommendation based on the weighted average of the soil
fertility factors in Sablan

Soil type Soil Fertility Factors Crops Fertilizer Organic
Recommendation Fertilizer
(kg ha' or glplt) (tha)
OM  Awailable Exchangeable CEC N P K
) Pepm) Kppm) (me/100g)
Burgos Clay 270 2148 95.00 27.59 Rice (wet) 60 0 7 5
* £ 3.3 £ *EE R_'i.CE' I::dt}_:l E‘D ':' T 5
Mountain Soal 257 14.46 0939 34.98 Beans 40 40 45 3
Undifferentiated ** % : = Broccoli 80 60 45 5
Chayote 50 60 45 5
Cucumber 40 50 30 3
Gardenpea 40 30 30 5
Pepper 60 60 120 3
Rice (wet) 60 20 7 5
Rice (dry) 80 20 7 5
Tomato 80 90 60 3
Puguis Gravelly Chayote 50 20 60 5
Loam
Rough Anthurium  (kg/plant'week)
Mountain Land Non- 02 02 03 5
Howering
Flowermg 03 04 0 3
Banana Akg/ Okg/ 0.05kg/ 5
tree  tree  free
Beans 40 30 30 5
Broceoli 80 40 30 3
Cabbage 140 30 30 5
Chayote 50 40 30 3
Mums (kz'plant’week)
Non- 02 02 03 5
Howering
Flowermg 03 04 0 3
Coffee (k=/plant)
New 002 0 001 5
1st year 025 0 012 5
2nd vear 035 0 018 3
3rd year 040 0 270 5
4th year 050 0 030 5
5th year 070 0 045 5
6-10 100 0 0.06 3
11-15 145 0 090 3
Over 15 100 0 030 3
years
Confinued fo next page......
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Cucumber 40 50 30 5
Garden pea 40 20 30 5
Pepper 60 40 90 5
Petchay 140 30 30 5
Pineapple 200 0 60 5
Rice (wet) 60 0 0 5
Dry (dry) 80 0 0 5
Sweet 50 30 30 5
Potato

Tomato 80 60 30 5

Legend: * deficient ** moderate  *** adequate

Table 14. General fertility status and recommendation based on the weighted average of the soil fertility

factors in Tuba
Soil type Soil Fertility Factors Crops Fertilizer Organic
Recommendation Fertilizer
(kg ha' or g'plt) (t ha')
OM  Awailable Exchangeable CEC N P K
(%) P K (ppm)  (me/100 g)

Mirador Clay 273 9.11 129.00 46.39 Cabbage 140 60 30 5

Loam o = e Carrot 80 90 30 5
Potato 30 60 30 5

Mountain sedl  2.65 18.82 11789 38.76 Banana dkg/ 035kg/ 05kg/ 5

“ﬂddfefeﬂuﬂ. F & &k &k Ekk tree tres tres
Beans 40 30 30 5
Bell Pepper 60 40 90 5
Broccoli 80 40 30 5
Cabbage 140 30 30 5
Carrot 20 50 30 5
Chinese 140 30 30 5
Cabbage
Com 70 30 30 5
Cocumber 40 30 30 5
Gardenpea 40 40 30 5
Mums (kg/plantweek)
Non- 02 02 0.3 5
flowering

Flowermzg 03 04 0 5
Pepper 30 30 30 5
Pineapple 200 20 60 5
Potato 20 30 30 5
Fice (wet) 60 0 0 5
Fice (dry) 80 0 0 5
String beans 40 30 30 5
Ube 30 30 30 5
Ceontimmed to next page......
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Nangalisan 241 1437 12550 4867 DBanana dkg/ 07kg'tree  05kg/ 5
Gravelly Loam ~ ** * *= i tree tree
Gabi 50 30 90 5
Rice (wet) 60 20 0 5
Rice (dry) 80 20 0 5
Sweet 50 40 30 5
Potato
Rough 199 1737 8521 4216 50 30 45 5
]&’Iﬂﬂﬂtﬂ.‘iﬂﬂ‘us * Fi * F¥kk gn 3{] 45 5
Land 60 50 30 5
150 30 60 5
80 0 7 5
100 0 7 5
90 60 60 5
Legend: * deficient  **moderate  ***adecuate

CONCLUSIONS AND RECOMMENDATIONS

Most of the agnicultural soils in the seven
nmunicipalities have pH values of4.2 to4 9 indicating
a strongly acidic soil which is unfavorable for crop
production. Only the soils of Bokod, Itogon and
Kapangan are moderately favorable to favorable
with pH ranging from 50 to 6.5 although some
areas have pH values below 5.0.

Agnicultural soils in the mumcipalities of Bokod,
Itogon. Kabayan La Trimdad, Sablan and Tuba
have moderate amounts of OM which range from

2.16 to 3.58 %. Only agricultural soils in Kapangan
have deficient OM.

Agricultural soils of Kapangan are deficient of
P (7.01 to 7.71 ppm) while the soils of the other
six nmmumicipalities have moderate amount (14.46 to
28.5 ppm) of the element.

Agnicultural soils of Bokod, Kabayan La
Tnmdad and Tuba have K contents ranging from
109 88 to 151 30 ppm which 1s considered moderate
while soils of Itogon, Kapangan and Sablan are
deficient (19.50 to 99 39 ppm).

The CEC of all the agricultural soils in the seven
nmunicipalities range from 2546 fo 59.74 me /100
g soil which 1s favorable for crop production.

Based on the findings. majonty of the agncultural

soils in Kabavan, La Tnmidad, Sablan and Tuba
except Bokod, Itogon and Kapangan are strongly
acidic.

Agnicultural soils of Bokod, Itogon Kabayan,

La Trinidad, Sablan and Tuba except Kapangan
have moderate amounts of OM and P

Agnicultural soils of Bokod, Kabayan, La
Tnmdad and Tuba have moderate amounts of K
while soils of the other municipalities are deficient
of the soil nutrient.

For areas that are very strongly, and strongly
acidic, lime application based on recommended
rate should be applied to increase the soil pH in
accordance to the pH requirement of crops.

Organic matter of the soil should be mamtained
by applying organic fertilizer at the rate of 5 tons
per hectare.

For phosphorus and potassium-deficient areas,
addition of readily soluble P and K contaiming
materials and compost to increase the amount of the
elements 1s recommended.

The fertilizer recommendations for the various
crops being grown in the seven nmnicipalities are
mmportant as guide for the specific rates of fertilizer
to be applied in the specified crops grown in each
municipality.
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