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A program on accelerated restoration of the fertility status and
productivity of lahar affected. agricultural areas is more practical and
suitable since waiting for the natural regeneration of these parameters
that are concomitant with differentiation of volcanic deposits to AC or ABC
horizons would take a very long time.

The experiment was conducted to further evaluate the agronomic
effectiveness of 100-day controlled availability Nand K fertilizers on corn
and rice. The experiment was conducted in shallow later tank plots
measuring 6.3 ,'11%¥@r rice and 14 M2 for corn at the Department of Soil
Science, UPLB.

Grain yield of corn fertiized with 150CAF-150SP-100CAF produced
significantly higher vyield than the control and was slightly better than
those receiving conventional fertilizers. The efficiencies of N fertilization
were 10.4 and B.4 kg grain/kg N, respectively for the CAF and
conventional fertilizers. The efficiency of CAF was improved to 12.13 kg
grain/kg N with complementary addition of 40 kg Mg/ha.

Corn plants which received 150CAF-150SP-100CAF were significantly
taller at 27 and 49 DAP than those receiving equivalent amount of
conventional fertilizers. These differences were further supported by the
dry matter yields at the same growth stages indicating more effective
Igfgse for nutrient supply and utilization of nutrients supplied by 100-day

Unfertilized rice and those receiving no iron fertilizer will not grow on
pure shallow lahar beyond three weeks. Rice fertilized with 150CAF-150SP-
200CAF also produced significantly higher yields than those applied with
conventional fertilizers. Likewise, these yield increments were supported by
the significant differences in dry matter yield.



The series of small and violent eruptions of Mt. Pinatubo
from June 9-16, 1991 that ejected about 7-9 cubic kilometers

of  pyroclastic materials (PHIVOLCS, 1992) resulted in
depositions of ashfall and subsequently lahar, over wide areas
of agricultural lands.

The area of agricultural lands damaged by Ilahar and ashfall
was 108,879 ha out of 600,000 ha or 18% (Concepcion,
1992). These lands were previously used for rice, corn,
vegetables, sugarcane, fish and prawn farms and forestlands.
Over the years, the damage to ricelands by lahar flows can be
expected to exceed the 33,000 ha recorded in 1992 (oa,
1992).

Because of the coarse texture, low organic matter and CEC
of these dacitic-andesitic materials (Mizuno, et al., 1995),
several nutritional problems, in addition to low moisture supply
have been initially observed. The degree and rate of
rehabilitation or restoration of productivity of these areas will
depend on the correction of the problems which will vary with
the depth and texture of the horizons formed from the series
of depositions. Natural regeneration of soil productivity is
obviously a long process. Yamada (1968) as cited by
Yoshinaga (1994) estimated the horizon differentiation of
Japanese volcanic soils as 100 years for AC and 100 to 500
years for ABC so that a continuing accelerated rehabilitation
program is shallow lahar areas would be more suitable as it
will  immediately provide greater impact on food production in
this  thickly populated area. However, a program on restoration
of the productivity of these new soil materials would require

high amounts of investment.

1. To evaluate the agronomic effectiveness of controlled
availability and conventional fertilizers.
2. To evaluate the chemical properties of lahar soil grown to

rice and corn.
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The lahar tank plots at the Department of Soil Science, U.P. Los
Banos were used for the experiments in 1995-96. The cemented
tank plots measured 3 meters by 2.1 meters for rice and 4 meters
by 3.5 meters for corn.

The treatment design, fertilizer sources and rates of nutrients
for rice and corn are summarized in Table 1. A blanket application
of the following micronutrients was made to all plots except in the
control and soil plots (kg/ha); Zn-4.0, Cu-1.1, Mo-0.005, B-2.0, Fe-
55, and Mn-20. These micronutrients were dissolved in 5 liters
solution and sprinkled in the furrows before planting.

The micronutrient sources were Fe-EDTA, manganese
sulfate, zinc sulfate, copper sulfate, borax and ammonium
molybdate.

The varieties used were IPB Var 1 for corn and IR 66 for
rice. Rice seeds were sown on October 31, 1995 and
transplanted on November 22, 1995. The twenty one-day old rice
seedlings were planted at a spacing of 30 cm by 15 cm. Corn
was planted on September 20, 1995 at a spacing of 70 cm by
20 cm. These spacings gave 140 hills of rice in seven rows and
100 plants of corn in five rows per plot. The CAF fertilizers were
applied co-situs (Shoji and Gandeza, 1992) while the conventional
fertilizer was applied in the row first and then covered with 2.5
cm. soil material.

Plant height was measured on assigned plants in the middle
rows at 27 DAP, 49 DAP and at harvest.

The rice plants were watered up to saturated soil condition and
harvested at about 103 days. Corn was harvested at 107 days. Iron
EDTA was applied to rice in the following splits (kg/ha): 15, 15, 10,
5 5, and 5 foliar sprays of 1% Fe-EDTA. The intervals of the
application were 11 days for the FE-EDTAas drench and 8 days for
the foliar sprays.

Lahar samples were collected before planting and at grain
filling stage and analyzed using the methods summarized in
Table 2.



Unfertilized corn on lahar produced 0.36 ton/ha (Table 3).
Fertilization with  150CAF-150SP-100CAF increased the yield
significantly to 1.92 tons per hectare. The yield increment was
slightly greater than that of the conventional inorganic fertilizer
grade but it was less than that of the soil receiving conventional
fertilizer. Grain yield on the CAF NK + superphosphate treatment
was improved by as much as 12.13% with the addition of 40 kg
Mg/ha.

Ten tons of chicken manure did not produce as much yield as
the conventional or CAF fertilizers. This observation confirms the
previous results that said rate of chicken manure was still
inadequate to supply the nutrient requirement of corn (Samonte, et
al., 1995).

The favorable influence of CAF on corn growth was consistently
shown by the height of the plants at 27 and 49 days after planting
(Table 4). Plants on lahar receiving 150CAF-150SP-100CAF were
significantly  taller than those receiving conventional fertilizers but
these were not as tall as those in fertilized soil. Height differences
in the lahar plots fertilized differently were maintained up to harvest.
The difference in height of plants in lahar + CAF and those of soll
+ conventional fertilizer diminished with age because the roots
penetrated through the lahar reaching the original top soil.

These differences in height were also supported by the dry
matter vyield at harvest (Table 5). Dry matter yields at 29 and 49
DAP were also significantly greater on corn plants receiving CAF NP
+ asp than those fertilized with conventional fertilizer.

Unfertilized lahar soils which were primarily derived from
dacitic-andesitic  rocks had the lowest organic matter, P, K and Ca
(Table 6). In contrast, fertilized lahar had higher organic matter,
Olsen P, exchangeable K and Ca. However, the exchangeable
quantities of K, Ca and Mg after harvest on these plots were
low. The pH of plots receiving chicken manure or Mg was higher
exceeding pH 7.0 as compared with those receiving just
conventional and CAF fertilizers.
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Rice planted on lahar without fertilization did not grow
beyond three weeks so that it did not produce any vyield (Table
7). Conventional fertilizers at 150-150-200 supported little
plant growth but the grain yield was not significantly greater

than that of the control. This observation supported earlier
findings.

The application of 150CAF-100SP-200CAF produced
significantly higher vyield than that of the conventional

fertilizer. The vyield increments of the CAF plots and fertilized
soil over the conventionally fertilized plots were similar. These
significant differences in grain yields were also supported by
the corresponding total dry matter vyield increments. Dry matter
yield of plants receiving C.AF NK + OSP was significantly
greater than those in the conventional fertilizer and control
plots (Table 8). It was comparable with  the dry matter
production on the fertilized soil.

Some differences in the chemical properties of lahar fertilized
differently were noticeable (Table 9). The unfertilized plot had the
lowest organic matter content (0.15%), Olsen P (0.35 ppm) and
exchangeable Ca (0.75 cmol( +)/kg) compared with the fertilized
plots. While fertilization increased the levels of these nutrients, the
test values were still low. For example the CAF fertilized plot had
6.5 ppm P, 0.17, 1.16 and 0.20 cmol( +)/kg, respectively for K, Ca
and Mg. The P was certainly deficient while the K, Ca and Mg were
slightly below critical levels. Organic matter content was still very
low at 0.3%.

Bardsley, C.E. and J.D. Lancaster. 1960. Determination of reserve
sulfur and soluble sulfates in soils. Soil Sci. Soc. Amer. Proc.
24:265-267.

Black, C.A., D.O. Evans, J.L. White, E. Ensmenger and F.E. Clark.
1965. Methods of Soil Analysis Part Il. American Society of
Agronomy Monograph, No.9, Madison, Wisconsin, U.S.A.. New
York, Academic Press.



Concepcion, C. 1992. Socio-economic implications of Mt. Pinatubo
Eruption: Rebuilding  from ashes. Proc. Symp. on Disaster
Planning and Management for Agriculture. March 24-26, 1992.
SRDC, Quezon City. pp. 57-58.

Hamazaki, T. and E.P. Paningbatan, Jr. 1988. Procedures for Soil
Analysis. Technical Paper No.1, College of Agriculture, UP Los
Banos and Tropical Agricultural Research Center, Japan.

Mizuno, N., H. Kanno and M. Nanzyo. 1995. Selected chemical
characteristics of new lahar deposits in Central Luzon after the
eruption. In: Restoration of Agriculture in Pinatubo Lahar Areas.
Project Report to Japan Ministry of Education. pp. 152-155. 1995.

PCARRD. 1991. Standard Methods of Analysis for Soil. Plant Tissue,
Water and Fertilizer. PCARRD Book Series No. 120. 1991.

PHIVOLCS. 1992. Discussion materials used by Rene Solidum during
the briefing at PHIVOLCS, November 6, 1992.

Samonte, H.P., S. Shonji, M. Nanzyo, M. Chino, K. Kimura, A.M.
Ocampo and J. Willauer. 1995. Use of controlled availability
fertilizers (CAF) in the production of rice, corn and legumes on
lahar. Phil. Tech. Jour. 20:74-91.

Yoshinaga, N. 1994. Weathering process and utilization of volcanic
soils. Proc. Seminar on Soil Science and Agricultural Technology
in the Philippines. SRDC, Diliman, Quezon City. June 21:, 1994.
p. 59-64.



Samonte, H.P. et a/., Improving the
Production of Corn, Rice and Peanut ...

Table 1. Treatment design, fertilizer sources and rates of
nutrients applied to lahar grown to rice and corn
(Sept. 20-March 7, 1996).
Original Plot
Treatment and Fertilizer
Source'
2. Lahar + conventional fertilizer
(urea, superphosphate, KCI)
3. Lahar + CAF
POCU-I00 + Superphosphate
POC-KCI-I00
4. Soil + Soluble fertilizers
(Urea, Superphosphate, KCI)
150-100-200 CAF NK 150-150-100 CAF NK
+ 40 Mg + 40 Mg

1Blanket application of B, Cu, Fe, Mn, Mo, Zn in T2, T3, T6, T7
2Basal + 1st top dressing at 30 OAP + 2nd top dressing at 60 OAP
3Blanket application of micronutrients except Fe after the first crop
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Table 3. Grain yield of corn on lahar as influenced by
different fertilizers during the dry season of 1995-
1996.
Yield
(Ton/hap

Age of Plant'
Treatment

27 DAp2 49 DAP | Harvest
1. Lahar + no fertilizer 30.67 d 54.60 c| 88.60 c
2. Lahar + 150-150-100 conventional 61.33 ¢ 111.40 b| 131.87 b
3. Lahar + 150-150-100 CAF N, K 98.80 a 128.93 al 154.40 a
4. Soil + 150-150-100 conventional 84.00.b 122.00 a]| 153.93 a
5. Extra lahar + 10 tons chicken manure 59.80 111.60 117.80
6. Extra lahar + 150-150-100 + 87.40 136.60 150.80

40 Mg, CAF, N, K




Dry matter weight of corn during the dry season of 1995-
1996 (g/plant).

Age of Plant'
Treatment

27 DAp2 49 DAP | Harvest
1. Lahar + no fertilizer 0.25 d 212 c | 14.44 c
2. Lahar + 150-1 50-100 conventional 1.26 c 14.20 b |58.32 b
3. Lahar + 150-150-100 CAF N, K 490 a 31.21 a | 74.47 ab
4. Soil + 150-150-100 conventional 279 b 30.78 a | 88.16 a
5. Extra lahar + 10 tons chicken manure 1.18 29.02 38.66
6. Extra lahar + 150-150-100 + 3.82 21.71 91.39

40 Mg, CAF, N, K

Chemical properties of lahar and soil grown to corn during the
dry season of 1995-1996.

Treatments
Chemical Properties

T1 T2 T3 T4 T5 T6
pH 6.57 6.49 6.24 6.11| 7.29 7.29
aM. (%) 0.14 0.30 0.28 2.00| 057 0.56
P (Olsen, ppm) 0.80 | 26.75 | 26.36 | 180.8 | 98.7 15.62
Exch. K (cmol( + )/kg) 0.13 0.14 0.18 1441 o0.20 0.15
Exch. Ca (cmol( +) + /kg) 0.76 1.28 1.20 | 15.24 1.93 1.93
Exch. Mg (cmol( + )/kg) 0.36 0.31 0.20 411 047 0.47

T1 Lahar + no fertilizer

T2 Lahar + 150-1 50-100 conventional

T3 Lahar + 150-1 50-100 CAF N, K

T4 Soil + 150-15Q.100 conventional

T5 Extra lahar + 10 tons chicken manure

T6 Extra lahar + 150-150-100 + 40 Mg, CAF N, K
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Grain yield of rice grown on lahar during the dry season of
1995-1996.

Grain Yield
(Ton/hal’

Total dry matter yield of rice at harvest grown on lahar during
the dry season of 1995-1996.

Total Dry Matter Yield'
(9/plt)



Chemical properties of lahar grown to rice during the dry

season of 1995-1996.

Treatments'
Chemical Properties
T1 T2 T3 T4 T5
pH 6.55 6.50 6.33 6.21 7.28
O.M. (%) 0.15 0.31 0.28 2.07 0.58
Available P (Olsen, ppm) 0.35 6.55 6.51 70.45 8.00
Exchangeable Cations (cmol( +)/kg)
K 0.14 0.14 0.17 1.46 -
Ca 0.75 1.33 1.16 15.57 -
Mg 0.38 0.31 0.20 4.10 -
T1 Lahar + no fertilizer
T2 Lahar + 150-150-200 conventional fertilizer

T3 Lahar + 150-100-200 CAF N, K + Superphosphate

T4 Soil + 150-30-30 conventional fertilizer

T5 Extra lahar + 150-100-200 + Mg, CAF N, K + Superphosphate



