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ADAPTABILITY OF DIFFERENT FIELD CROPS
UNDER LAHAR-LADEN SOILS

By

-
Mario N. Suyat", Rebecca T. Lacson and Arlel J. Bayot

ABSTRACT

Seventeen different annual field crops namely; sweel potalo, cassava, upland gabi,
arrowroot, yambean, peanut, mungbean, soybean, cowpea, pigeon pea, corn, sorghum, roselle,
sesame, hot pepper, leguminous covercrops and tororo-aoi were lesied on a formerly lowland
rice irrigated arca lotally covered with lahar at a depth of 1.5 to 2.0 meters primarily to
determine and identify which crop can be grown suilably and successfully after the rainy season
wherein the danger of lahar flow is extremely low. This study was conducted at Barangay San
Antonio, Bacolor, Pampanga from November, 1991 to July, 1992. T

The agronomic and yield responses of the test crops were the parameters used as
basis in assessing their adaptability to lahar. Test crops were critically observed under two
growing scenarios (i.e., fertilized based on the recommended rate under normal condition and

unfentilized).

After 3 to 8 months of growth, results showed that plant growth and yield depend
largely on the kind of crops and cultural and management inputs given 1o them. Stunted
growth was very evident on all test crops grown without fertilizer due to the inadequacy of
nutrients present in the lahar that is necessary for the sustenance for a normal growth.
Laboratory analysis of the lahar deposits in the test site revealed that it conlained 0.12% total
N, 0.13% total PZOS' 0.38% total K.‘.,'O. 0.09 S, 0.30% 1otal Fe and 7.96 pH value. However,

when applied with the recommended rate of complete fertilizer (14-14-14), there was a greal
manifestation that some crops could thrive and performs well in lahar.

The Senior author acknowledges the support and assislance exiended by the Chief,
Rescarch Division and other staff of the Research Division in the conducl and successful

completion of the study.

.
Respectively, Chief, Agronomy Section, Sr. Agriculturist and Agriculturist I1, Agronomy
Section, Research Division, Bureau of Plant Industry, Manila.
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Among the initially tested crops, sweet polalo, cassava, mungbean, peanut, cowpea,
pigeon pea, com, sorghum, soybean, sesame and leguminous covercrops appear (0 be the most
suilable for lahar. Although the growth and yield of these entries arc nol as supcrior as when
grown under normal conditions, these crops showed betier seedling vigor, uniform emergence,
high percentage of survival, uniform crop stand and reasonable yicld. These characteristics of
the crops under sirange environment made it suilable or adaptable to the prevailing situation
in the arca (Tahar).

INTRODUCTION

The deposition of tons and tons of volcanic debris over wide
agricultural areas in Central Luzon specifically in the provinces of
Zambales, Bataan, Tarlac and Pampanga as a result of Mt. Pinatubo’s
eruption in June 15, 1991 has been a great concern as this affect the
sustainability of agricultural production in the region. The eruption
wrought great havoc and devastation to the once productive lands of these
provinces. The ashfall has caused tremendous damage but greater damage
was caused by lahar resulting in the siltation of vast agricultural lands
specilically lowland rice areas.

In Tarlac alone, a total of 11,345 hectares of rice farm land
covering eight municipalities have been damaged by lahar and in
Pampanga, damaged rice farm land totaled 5,951 hectares covering thirteen
municipalities. Lahar and sand deposits spilled from Mt. Pinatubo have
rendered these farm lands uncropable or unproductive that have been
giving income and source of livelihood to its peaple.

But hope is not lost in bringing back the lahar-laden soils to its
original productive capability. The selection and identification of potential
annual field crops adaplable or suilable under a set of adverse environment
is imperative if only to help affected farmers regain their lost farm jobs and
opportunities for a better tomorrow. Hence, this study with the objective
of identifying and determining what crops can be grown suitably and
successfully after the rainy season when the danger of lahar flow is
extremely low.

MATERIALS AND METHODS

Place and Duration of the Study ;: This study was conducted at
Barangay San Antonio, Bacolor, Pampanga from November 1991 to July
1992. The site was formerly a lowland rice irrigated area which was totally
buried and covered with lahar at a depth of 1.5 meters to 2.0 meters.

Materials : The different annual field crops belonging to three
distinct commodity groups used in the study were the following :

A. Rootcrops
1. Sweet potato
2. Cassava
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3. Taro (upland gabi)
4. Yambean
5. Arrowroot

B. Cercal Crops
1. Corn
2. Sorghum

C. Field Legume Crops
1. Peanut
2. Mungbean
3. Soybean
4. Cowpea
5. Pigeon pea

D. Other Field Crops
1. Sesame
2. Roselle
3. Hot pepper
4. Leguminous cover crops
5. Tororo-aoi

Field Preparation : The experimental area was cleared of scattered
and embedded volcanic debris like pumice and pumice stones and other
debris. Plots were dug manually using garden tools as garden hoe, shovel,

spade and spading fork and rake.

Laying Out of the Field : Test crops were planted at random at the
experimental lot covering an area of 696.0 square meters. Each crop was
planted on a single plot five meters long and four meters wide or a total
area of 20.0 square meters. Each plot divided into two with one half
fertilized with the recommended rate and the other half unfertilized. The
recommended distances and systems of planting and the fertilization
scheme for each crop based under normal growing condition were
cmployed and strictly followed.

Care of the Plants : The test crops received uniform care and
management throughout their growing period based on their specific
cultural needs. Extra efforts were done in providing the necessary cultural
provisions that the crops need such as shallow cultivation and water so as to
maintain a good crop stand. Weeds were not a problem in the area. The
crops were likewise sprayed with insecticides and fungicides at
recommended dosage to minimize crop damage caused by insect pests and
diseases.

Data Gathering : Records were made on specific parameters on
growth and yield of each crop as a basis in assessing crop response. Plants
selected at random from the middle rows were used as sources of data.
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Compuled yield per hectare was determined in terms of metric tons based
on the actual yield performance of the crop harvested based on population.

Chemical Analysis of the Pyroclastic Material : A sample of the
material taken from the experimental site was submitted for laboratory
analysis at the BPI Laboratory Services Division for total N, P, K contents
and other elements as well as pH level (Appendix 1).

RESULTS AND OBSERVATION

The growth and yield were the parameters used as basis in
evaluating and assessing their adaptability or suitability of the annual crops
planted under lahar condition.

The different field crops under study were given uniform
treatment. In spite of this, it could be noted that the growth and yield
responses depend largely on the kind of crops and the amount of fertilizer
inputs given to them. But evidently, it was observed that the application of

recommended rates of fertilizers greatly influenced the growth and yield of
all test plants.

Observations taken for 3-8 months showed the following results :

Sweet Potato - This crop can be grown in a w:de range of soil from
hcavy to light soils. However, for better yields, areas with sandy loam soils
rich in organic matter is preferred. The results on the growth and yield
response of sweet potato in lahar is shown in Table 1.

Results showed that Sweet Potato var. BPI Sp2 thrives and
responds well in lahar when applied with a recommended rate of 6 bags of
complete fertilizer (14-14-14) per hectare. Based on the results, lahar can
sustain the growth of sweet potato at 100% survival of planted cuttings for
both fertilized and unfertilized treatments but at varying degrees of growth
development. It was observed that fertilized plants developed more main
laterals at an average of two main laterals per plant while unfertilized
plants developed only one main lateral. It was further observed that there
was a marked difference on the length of vines. Sweet Potato vines when

fertilized attained an average length of 83.4 cm and only 23.4 cm when
unfertilized.

On yield response, fertilized plants yieclded more number of
marketable tuberous roots at an average of 3 tubers per plant. The sizes of
marketable tubers were bigger with an average weight of 257.33 gm per
tuber, while the unfertilized plants yielded an average of 1 tuber per plant
with an average weight of 150.0 gm. With these figures, a yicld of 30.9
MT/ha or even much higher will be attained when applied with the right
amount of fertilizers cnmpured 10 a yield of 6.0 MT/ha or even lower when
grown without fertilizers.

Suyat et al.; Adaptability Test of Different Field Crops in the Lahar-Laden Soil

Table 1. Observations on Agrononic Characters and Yield of Sweet Potato

Tested in Lahar.

GROAING COMDITION

|
PARARETERS I
I
I

1/

FERTLIZED

|
| Unfertilized

A. Growth

1. Percentage of
Esergence/ Survial

2, Mumber of
pain lateral stem/hill

3, Average Length
of vine (cm) 2/

k. Yield
1. Rverage
nunber of tuberous roots/plant 2/
plant 2/
J. Average weight per tuber

4, Average rnupbar of narketable
tuber/plant 2/

5. Average weight of marketatle/tuber
© plant 2/

6. Average weight per martketable
tuber

~

. Muober of plants per hectare I/

o=

. Conputed yield per hzctare
(rarketable tubers)

4.

100

83.4

0

193.5 graas

3.0
771.99 graos
257,33 grams

40,000 hills

1
|
I
I
|
|
|
|
I
I
I
I
I
1
|
1
2. Average weight of tuberous roots, I 798.0 graos
1
|
|
[
1
I
1
|
1
1
|
1
I
|
|
I 3.9 MT
I

100 x

2.0

65.0 grans

1.0
150.0 grass
120.0 greas

40,000 hills

|
I
|
]
I
1
|
1
|
|
|
|
!
I
I
I
1 130.0 grass
1
I
|
1
1
1
|
|
I
1
1
|
!
I
1
1 60T

+ Variety Used : EPI Sc 2

I/ Applied with the tecsezensed tate at six bags of complete fertilizer

(14-14-147 par hectare bazzd on novmal condition.

2/ HAveragz of 10 samplez

3/ Planted at a distance of 1.0 » between tows énd 0.25 meter within the row.
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Based on this findings, it is concluded that Sweet Potato is
considered a suitable/potential crop that could be grown-as source of
income for farmers in lahar affected areas.

Cassava - This crop performs best in light to medium textured
soil that is friable, well-drained, well-aerated, rich in organic matter and
with a good tilt. Presented in Table 2 are the percentage of survival,
number of main stems, height of plant, number of marketable tubers
produced per plant and the average weight per marketable tuber and yield
per hectare.

Results showed that Cassava var. Golden Yellow can thrive and
perform well in lahar when applied with a recommended rate of 5 bags of
complete fertilizer (14-14-14) per hectare. Results demonstrated that lahar
can support the growth of cassava whether fertilized or unfertilized as
manifested by the high percentage of survival of planted cuttings at 100%
but to a certain level of growth. Though the average number of main stems
developed per plant on both fertilized and unfertilized treatments did not
vary so much, there was a marked difference on plant height. Fertilized
cassava plants were taller and attained an average height of 70.9 cm while
the unfertilized plants attained an average height of 37.2 cm.

On yield, results showed that there was a marked difference on the
number of tuberous roots produced per plant between fertilized and
unfertilized plants. Cassava plant when fertilized yielded an average of 4.1
tubers per plant with an average weight of 195.0 gm per tuber, while the
unfertilized plants yiclded an average of 1.1 tuber per plant with an average
weight of 113.5 gm per tuber. Furthermore, the sizes of tubers produced in
terms of length were all considered marketable. However, fertilized plants
produced longer and stouter tubers ranging from 8.0 cm to 35.0 cm in’
length while the unfertilized plants produced shorter and less stouter
tubers which ranges from 6.0 cm to 22.0 cm. A yield of 15.6 MT/ha or
higher will be attained when applied with the appropriate amount of
fertilizer compared to 2.27 MT/ha or lower when unfertilized.

Based on the results, it is concluded that Cassava is considered a
potential crop that can be growth suitably in lahar areas.

Peanut - This crop grows best in deep, well-drained and light
textured soils such as loam, silt loam, silty clay loam, sandy clay loam and
sandy loam soils. These types of soils are loose and friable which enhances--
the peg to penetrate the soil surface easily and to develop into well-formed
pods. The results on the growth and yield performance of peanut in lahar
are shown in Table 3.

Results showed that Peanut var. BP1 Pn 2 can thrive and perform
well in lahar when applied with a recommended rate of 4 bags of complete
fertilizer (14-14-14) per hectare. It was observed that there was a marked
difference on plant height between fertilized and unfertilized plants.

S |
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Observation and Agronomic Characters and Yield of Cassava Tested

Table 2.
Tested in Lahar.
pesEoEaEES sesonae
1 GROWING CONDITION I
PARANCTERS 1

A. Growth : 1

1. Percentage of Emergence/ Suryvival 100 % 1 100

2. Average number of main stem/hill 2.1 1.6

3. Average Height of plant (em) 2/ 70.9 37.2
p. vield

1. Average number of 4.1 1.1

tuberous roots / plant 2/
780.0 grams 113.5 grams

2. Average weight of
tuberous roots/ plapt 2/
3. Average weight per tuber 195.0 grams 113.5 grams

4, Average number of 4.1 1.1
marketable tuber/plant 2/

5. Average weight of 780.0 grams 113.5 grams

marketable tuber/plant 2s

6. Average weight per maketable 195.0 grams 113.5 grams

tuber

7. Average length of tubers 20.5 cm 13.73 cm

8. Mumber of plants 20,000 hills 20,000 hills
per hectare 3/

9, Computed yield 15.6 nT 2.27 nT
per hectare
(marketable tubers)

*® Variety Used : Golden Yellow

Applied with the recommended rate at five bags of complete fertilizer

1/
{14-14-14) per hectare based on normal condition,

2/ Average of 10 sample plants.

3/ Planted at a distance of 1.0 m x 0.50 m.
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le 3.

in Lahar.

The Philippine Journal of Plant Industry

Observations on Agronomic Characters and Yield of Peanut Tested

PRARAMETERS

GROWING CONDITION

FERTLIZED

1/

- Growth

- Average plant height
tem) 2/

- Humber of
days to flowering

- Number of days
to maturity

Yield

Average number of
pods per hill at
2 plants / hill 2/

« Average number of seeds
per pod 2/

= Average weight in
grams per pod (dried)

« Wt. in Grams per 100 seeds
- Number of hill per hectare 3/

- Computed yield per hectare

Unshelled
Shelled

Percentage of Shelling

36.6

51 DAS

110 _DAE

25

0.92 gms.

34.9 gms.

100,00 hills

51 DRS

110 DAS

0.864 gms.

32.1 gms.

100,00 hills

0.346 HT
0,257 HT

T4x

O g i g

mmama ===

EPI Pn2

==zam

Applied with the recommended rate at four bags of complete fertilizer
(14-14-14) per hectare based on normal condition.

Average of 10 sample hills.

Planted at a distance of 0.50 m x 0.20 m at 2 seeds/hill.

e %

Ll o

..‘J.

Ve R

¢
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Unfertilized plants had shown a very poor growth. It attained an average
height of 15.2 cm at maturity. However, when fertilized, the growth of
peanut improved immensely and attained a height of 36.6 cm at maturity,
more than doubling its height when unfertilized. The number of days after
planting to flowering and to maturity did not vary. Though there was a
marked difference on plant height between the two treatments, lahar had
demonstrated that it can sustain the growth of peanut.

The results showed further that peanut can develope and produce
pods in lahar. The number of pods produced per plant, however greatly
differed between fertilized and unfertilized plants. Unfertilized plants
yielded lesser pods at an average of 4 peds per hill. The fertilized plants
yielded more number of pods to the 6th folds at an average of 25 pods per
hill. Furthermore, the seeds of fertilized plants were heavier compared to
the seeds of unfertilized plants weighing 34.9 gm and 32.1 gm per 100 seeds,
respectively.

With the good performance that peanut had shown in lahar, a yield
of 1.7 MT/ha (shelled) or higher will be attained when the right amount of
fertilizer will be applied. Therefore, peanut can be concluded as a potential
crop that can be grown suitably in lahar as a source of income for the
farmers.

Soybean - This crop performs best in a well-drained soil of silt
loam or the loam type rich in organic matter in a level or slightly rolling
topography. Light sandy soils and heavy clay soils.do not induce a healthy
root development. The results on plant height at maturily, days to
flowering and maturity, height of lowest pod from the ground, pods per
plant and seed weight of soybean grown in lahar are shown in Table 4.

Results showed that Soybean var. BPI Sy 4 can thrive and perform
better in lahar when applied with a recommended rate of 4 bags of
complete fertilizer (14-14-14) per hectare. Observations on growth showed
that fertilized plants were taller with an average height of 32.1 cms than the
unfertilized plants with 25.4 cms. It was noted that both fertilized and
unfertilized plants did not differ on the number of days to flowering and 10
maturity as both plants flowered 48 days after seeding (DAS) and matured
79 DAS . On the height of the lowest pod that developed from the ground
level, fertilized plants developed more closer to the ground at an average
height of 12.3 cm compared to unfertilized plants which developed higher
from the ground at an average of 16.8 cm.

_In terms of yield, results showed mark difference on the number of
pods produced. Fertilized plants yielded more pods at an average of 12
pods per plant while the unfertilized plants produced very few pods at an
average of 3 pods per plant. The number of secds per pod did not differ as
both plants contained two seeds per pod. With regards to seed weight per
100 seeds, fertilized plants produced heavier seeds than the unfertilized
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Table 4, Observations on Agronomic Characters and Yield of Soybean
Tested in Lahar.

1 GROWING CONDITION

80,000 hills 1-80,000 hills

4, Hueber of hill/plant per

PARANETERS |
IFERTILIZED 1/ | UNFERTILIZED
A. Growth ] ]
1 ]
1. Average plant height at | 3.1 I 25.4
paturity (ca). 2/ | !
: I !
2. MNusber of days to flowering I 48 DAS I 46 DAS
I !
3. Humber of days to maturity I —79 DAS 1 79 DAS
I 1
4, Average height to lowest | 12.3 1 16.8
pod fros the ground (c&) 2/ | |
| 1
B. Yield | I
. | I
1. Average number of pods per I 12 | 3
plant (2 plants/hill) 2/ I 1
1 I
2. Average number of seeds per | 2 | 2
100 seeds 1 |
I !
3. Weight irn gram per 100 seeds I 10,7 ges 1 8.4
1 !
1 !

hectare 3/ 1 (160,000 I (160,000

I plants) | plants)

1 I
5. Coaputed yield per hectare I 0.411 HT I 0.081 M1
I I

# Variety Usedz  BPI Sy 4

1/ Applied with the recommended rate at four bags of complete fertilizer
(14-14-14) per hectare based on normal condition.

¢/ Afverage of 10 sample plants.
3/ Planfed at a distance of 0.50 m-x 0.25 o at 2-3 seeds/hill.

s €

——

- —F A ——d _3...-‘-—..{“-‘—.

b

b

w
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; plants weighing 10.7 gm and 8.4 gm, respectively.

Based on its performance, a yield of 0.411 MT/ha is attained with
the application of fertilizer. Though its yield performance is below par,
soybean had shown promising signs as a potential crop in lahar laden soils.

Cowpea - This crop can do well on almost any type of soil
provided it is well-drained and good crop can be grown on light sandy soils
as well as on heavy clay soils. However, growing areas with lighter, loamy
soil is more preferred because the plants mature earlier than on the heavier
soils, The results on plant height, days to flowering and maturity, number
of pods per plant, number of seeds per pod, seed weight and yicld/ha are
shown in Table 5.

Results showed that Cowpea var. E.G. Red can thrive and respond
well in lahar when fertilizer was applied at recommended rate of 6 bags of
complete fertilizer (14-14-14) per hectare. As to its growth performance,
fertilized plants were taller and attained an average height of 27.5 cm while
the unfertilized plants attained an average height of 9.2 cm at maturity. No
differences were observed on the length of time from-planting to flowering
and maturity as both fertilized and unfertilized plants flowered 42 DAS and
matured 58 DAS.

On yield, results showed a marked difference. Fertilized plants
yielded more pods with an average of 11 pods per plant compared to 1 pod
per plant when unfertilized. There was also a marked difference on the
number of seeds per pod. Fertilized plants produced an average of 10 seeds
per pod while the unfertilized plants produced an average of 1 seed per
pod. However, on seed weight, no comparison can be made due to the
insufficient number of seeds produced on unfertilized plants, but the
weight in grams per 100 seeds from fertilized plants was 12.6 gm. With this
performance, a yield of 0.924 MT/ha or higher will be attained when the
right amount of fertilizer is applied.

Based on the results, it is concluded that Cowpea is a potential
crop that can be grown suitably in lahar as a source of income by the
affected farmers.

Mungbean - This crop can be grown in a wide range of soil type
from clay loam to silty loam soils. For optimum bean yield, light clay loam
soils with a depth of at least 50 cm, well-draingd with a moderate supply of
organic matter is more preferred. The plant height, days to flowering and
maturity, number of pods per plant, number of seeds per pods, seed weight
and yield/ha are shown in Table 6. :

Results showed that Mungbean var. Pag-asa 7 can thrive and
respond well in lahar when applied with fertilizer at recommended rate of
4 bags of complete fertilizer (14-14-14) per hectare. For its growth
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fable 5. Observations on Agronomic Characters and Yield of Cowpea
Tested in Lahar

mecSmuEssae=

1 GROMING CONDITION
PARAHETERS

1
| FERTLIZLED

1
1/ 1 Unfertilized 1

A.  Growth

1 1 ]

| ] |

1. Average plant height (cm) 2/ ] 27.5 1 9.2 ]

! 1 1

2. MHumber of days to flowering 1 42 DAS 1 42 pAs |

1 1 1

3. HNumber of days to maturity 1 S8 DAS 1 S8 DAS 1

1 1 |

o, Yield I ] |

1 I I

1. Average wumber of pods per plant ] 11 I 1 1

{2 plants/hill) a7/ 1 1 1

ond | I 1

2. Average nwumber of seads per pod 2/ ] 10 i 1 I
1

3 7, I

3. MWeight in gram per 100 seeds 1 12.6 gms. tNo enough seeds|

1 lwere produced |

1 I I

4. HNumber of hill per hectare 3/ I 33,333 hills | 32.1 grams ]

1 (66,666 plants) | I

1 I 1

5. Computed yield per hectare. 1 0.924 NT ] 1

1 I I

=

SusssEssssssusssssDgs

*®* Variety Used: EG Red

1/ Applied with the recommended rate at six bags of complete fertilizer
{14:-14-14) per hectare based on normal condition.

2/ Averape of 10 sample plants.

3/ Planted at a distance of 1.0 m x 0.30 m, 2-3 seeds per hill.

-—

A — 4

o

R e A
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Table 6. Observations on Agronomic Characters and Yield of HMungbean
Tested in Lahar,
===
I GROWING CONDITION I
PARAMETERS 1 -— -
| FERTLIZED 1/ | Unfertilized 1
A. Growth 1 I I
1 . | !
1. Average plant height 1 18.8 1 6.3 |
at.maturity (em) 2/ 1 II :
1
2. Number of 1 &1 DAS 1 61 DAS I
days to tlowering 1 I Il
. 1 ]
3. Number of days ] 74-81 DRAS ] 74-81 DAS I
to maturity 1 ] :
| o
B. Yield 1 ] [
1 I [
1. Average number of ] 19 ! 1 !
pods per plant 1 ] I
(2 plants / hill) 1 1 :
1 I
2. Average number of seedsl| 8 1 1 1
per pod 1 1 !
1 | !
3. Weight in gram ] 5.3 1 Mo encugh I
per 100 seeds ] Iseeds were produced:
1 - L}
4. Number of hill/ plamt | 80,000 hills | !
per hectare 3/ 1 {160,000 plants)| :
] 1
5. Computed yield I 1.29 nT 1 I
1 ] I

per hectare
-

#  Variety Used: Pag-asa 7

1/ Applied with the recommended rate at four bags of complete fertilizer
(14-14-14) per hectare based on normal concdition.

2/ Average of 10 sample plants.

3/ Planted at a distance of 0.50 m x 0.25 m at 2-3 seeds per hill.
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response, fertilized plants are much taller than the unfertilized plants.
They attained an average height of 18.8 cm and the latter attained an
average height of 6.8 cm at maturity. However, plants on both treatments
flowered within 61 DAS and matures within 13-20 days from flowering or
74-81 DAS.

In terms of yield, results showed that fertilized plants produced
more pods with an average of 19 pods per plant compared to 1 pod per
plant on unfertilized plants. Pods produced from fertilized plants
contained more developed seeds with an average of 8 seeds per pod
compared to only one developed seed per pod from unfertilized plants.
Based on this results, a bean yield of 1.29 MT/ha or higher will be attained
when the right amount of fertilizer is applied. Therefore, it is concluded
that Mungbean is a potential crop that can be grown suitably in lahar as
source of nutrition and income by the affected farmers.

. Corn - The best soil for corn is silt loam or loam type, rich in
organic matter, well drained with a level or slightly rolling topography.
Light sandy soils and heavy clays do not induce healthy root development.
g‘he growth and yield responses of corn in lahar are shown in Tables 7 and

Results revealed that Sweet Corn and Glutinous corn can thrive
and perform well in lahar when applied with fertilizer at recommended rate
of 4 bags of complete fertilizer (14-14-14) per hectare. For its growth
performance, it is very evident that fertilized plants are much taller with an
average height of 136.5 cm compared with 38.7 cm for unfertilized plants
(Sweet Corn). On the other hand, Glutinous corn also attained an average
height of 160.5 cm when fertilized and 46.4 cm when unfertilized .
Furthermore, results revealed that fertilized plants were able to produce
quality ears while the unfertilized plants failed to produced not even a
single small ear. Corn ears produced by Sweet Corn and Glutinous Corn
had an average length of 17.5 cm and 16.7 cm, respectively. Both green
corn varieties silked within 48 days after seeding.

Results on yield showed that a minimum of 40,000 pieces of green
corn ears per hectare will be atlained or higher depending on the distance
of planting (i.e., high density population). For as along as priority
attention is given to the cultural and management practices that the crops
need such as application of fertilizer, water/irrigation and control of pests,
green corn production in lahar is feasible as demonstrated in the study.
Therefore, it is concluded that corn is a suitable crop in lahar areas.

o L O g W Y
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Table 7.

Tested in Lahar.

Observations on Moronomic Characters and Yield of Sweet Corn

15

T S A R B

GROWING COMDIFION

PARNMETERS

Growkh

1. fivorage plant height
at harvesting (ecn) 2/

2. fAverage ear length
(cm) 27

3. Humber of days
to silking

Yield

l. Humber of car per plant

2. Number of seeds/ear

3. Weight in gram
per 100 seeds

4. Humber of hill/ plant
per hectare (2 plants
per hilly 3/

. Computed yield
per hectare (i.e. no. of
% A

Applie

FORTLIZED LS

136.5

as

as

20,000 hills
(40,000 plants)

40,000 ears

oamendad rate at four bags of complete

(l4=14-14) per hectare based on normal coendition.

Nverage af 10 sample plants.

I Unfertilized

Ho ear
produced

Ho ear

Flanted at a distance of 1.0 m x 0.50 m at two seeds plants/hill.

Fest plants weve harvested at 79 DRS.

Harvestes as green corn.
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Table 8. Observations on Agronomic Characters and Yield of Glutinous Corn
Tested in Lahar.
Bl b Ll DL D PP L EE T T E LT T PPy CmmomoocoERSCSED aEnan
9 I GROWING CONDITION [}
PARAMETERS J=——o _—
| FERTLIZED 1/ | Unfertilized |

A.  Growth

of seeds / ear 2/

3. MWeight in gram per 100 seeds 12.8 grams

I
[}
1. -‘Average plant height 1 160.5 46. 4
at maturity (cm) 2/ [}
I
2. Average ear length 1 16.7 No ear
tem) a2/ s 1 produced
1
3. Number of days to silking 1 48 DAS
[}
B. Yield 1
1
1. HNumber of ear per plant 1 1 Ho ear
[}
2. Average number of ] 380 -
]
1
I
I

4. Number of hill/ plant per | 20,000 hills -
hectare (2 plants per hill) 3/ 1(40,000 plants)
I
5. Computed yield per hectare ] 1.94 NT -
I

(grain yield).

ssssszsszzosssse=s =mma =

# Variety Used : Macapuno

s=zsms=am=sassa

1/ Applied with the recommended rate at four bags of complete fertilizer
(14=14-14) per hectare based on normal condition.

2/ #Average of 10 sample plants.

3/ Planted at a distance of 1.0 m x 0.50 m at two seeds plants per hill.
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Sorghum - This crop can be grown well on a wide range of soil
types, but they do best on deep, fertile, sandy loam soils. Good yields are
also obtained on heavy types of soil provided they are well-drained. The
plant height, number of days to flowering, number of seeds or grain per
panicle, grain weight and yield/ha are shown in Table 9.

Results showed that Sorghum var. IES Sor 4 thrives and performs
well in lahar when fertilizer is applied at a recommended rate of 4 bags of
complete fertilizer (14-14-14) per hectare. As to its growth, fertilized
plants were taller with an average height of 118.4 cm compared to
unfertilized plants with an average height of 33.4 cm only. Fertilized plants
flowered and matured within 64 DAS and 96 DAS, respectively.
Unfertilized plants were unable to flower.

On yield, results revealed that fertilized plants were able to
produce panicles while the unfertilized plants failed to produce panicle.
Furthermore, a panicle contained an average of 557 grains weighing 3.28
gm per 100 grains. Based on this yield response, a yield of 3.65 MT to 5.48
MT/ha is attained when the right amount of fertilizer is applied. Itis
concluded therefore, that Sorghum is a potential crop that can be grown
suitably in lahar as source of income and livelihood for the farmers.

Pigeon Pea - This crop grows best on fertile and well-drained soil.
They can be grown on most types of soil but they prefer loam soils
especially clay loam soils. The plant height, days to flowering and maturity,
number of pods per plant, seed weight and yield/ha are shown in Table 10.

Results showed that Pigeon Pea can thrive and perform well in
lahar when applied with fertilizer at recommended a rate of 6 bags of
complete fertilizer (14-14-14) per hectare. As to its growth performance,
fertilized plants were taller than the unfertilized ones. The former attained
an average height of 74.0 cm while the latter attained an average height of
30.2 cm. The number of days to flowering did not differ as both fertilized
and unfertilized plants flowered 65 DAS. However, it was observed that
only the fertilized plants were able to develope pods and matured 98 DAS
or 33 days from flowering. Flowers of unfertilized plants were aborted.

In yield, results showed that fertilized plants were able to produce
pods at an average of 109 well developed pods per plant while the
unfertilized plants failed to produce pods because of flower abortion. The
pods contained an average of two well developed seeds per pod weighing
11.6 grams per 100 sceds. With this yield parameter, a yield of 0.51 MT/ha
is attained with the application of the right amount of fertilizer. Though
the yield obtained is below par under normal conditions, it is not an
indication that pigeon pea is not adaptable or suitable for lahar. There is a
great possibility that the yield could be substantially increased as the
population/ha be increased (i.e., high density planting). Therefore, it can
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Table 9. Observations on Agronomic Characters and Yield of Sorghum
Tested in Lahar.
Sescumsssszassae == = ==

| GROWING CONDITION ]
1 =
| FERTLIZED 1/ | Unfertilized |

PARAMETERS

Growth 1 1 I
. 1 1 !

1. Average plant height (cm) 2/ 1 118. 4 1 33.4 I
1 1 I

2. Humber of days to flowering I 64 DAS 1 I
- ¥ 1 1 I

B. Yield 1 1 I
L} I I

1. Humber of panicle 1 1 | MNo panicle |
[} - I produced |

1 ] I

2. Average number of seeds per 1 557 | = I
panicle ars 1 [ ]

1 | 2!

3. Ueight in gram per 100 seeds ] 3.28 ! = l
Vi T g

. Huwber of hall/plant/hectare 3/1200,000 plants | ¥ - 1
I o I I

1300,000 plants | |

I I I

S. Computed yield/hectare (grain | 3.65 nT 1 = 1
rield) 1 to 1 |

I S.48 HT [} 1

SmEm=s=czm=ns - .

14 Applied with the recommended rate at four bags of complete fertilizer
(l4-14-14) per hectare based on normal condition.

</ fverage of 10 sample plants.

35 Planted at a distance of 0.50 m be
Linear meter,

een rows by 10-15 plants per
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Table 10. Observations on Agronomic Characters and Yield of Pigeon Fea
Tested in Lahar.

EAmsssssno e

I GROWING CONDITIOM |

4. Mumber of hill/ plant/hectare 3/ 20,000 hills

5. Computed yield/hectare Q.51 HT

PARAMETERS [==—
| FERTLIZED 1/
A. Growth 1 I :
I I
1. Average plant height (cm) 2/ 1 74.0 ] 30.2 :
| [}
2. Number of days to flowering. 1 65 DAS I €5 DAS :
I I
3. Number of days to maturity 1 28 DAS | :
I 1
B. Yield = 1 1 I
I 1 I
1. Average number of pods per plant 2/1 109 I Mo pods |
% 1 1 produced I
1 ! .
2. Nverage number of seeds per pod 2/ | 2 I /
I I !
3. Weight in gram per 100 seeds 1 11.6 I !
) I I
I I |
I [ ‘
! ] 1
1 | !

==mE

1/ Applied with the recommended rate at six bags of complete fertilizer
(14-14-14) per hectare based on normal condition.

2/ Average of 10 sample plants.

3/ Planted at a distance of 1.0 x 0.50 m {(only a single plant was

maintaineds/hil
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Table 11.
Tested in Lakar.

PARANETERS

A. Growth

1. Percentage of emergence/survival

2. Average Length of vine (cm) at

harvesting or maturity {(cm) 2/

K. Yield

1. Average number. of tuberous
roots/plant

2. Average weight of tuber per
plant 2/

3. Number of plants per hectare 3/

4. Computed yield per hectare

sma=an

Observations on Agronomic Characters and Yield of Yambean

GROWING CONDITIOH

FERTLIZED 1/ | Unfertilized

The Philippine Journal of Plant Industry

100 X

31.38 cm

27.5 grams

133,333

3.67 HT 4/

100 X

11.85 cm

1.0

15.05 grams

133,333

2.0 HT S5/

¥ Varviety Used: Flat White Variety

is

(14-14-14) per hectare based on normal condition.

Average of 10 sample plants.

3/
seeding (DAS).

Applied with the recommended rate at three bags of complete fertilizer

Planted at a distance of 0.50 m x 0.15 m and harvested at 92 days after

Suyat et al.: Adaptability Test of Different Field Crops in the Lahar-Laden Soil 21

population/ha be increased (i.e., high density planting). Therefore, it can
be concluded that pigeon pea can be considered a promising crop for lahar
laden soils as source of income in the affected areas.

Yambean - This crop can be grown in a wide range of soil type.
However, for best results it thrives best on a deep loam soil rich in organic
matter and well-drained. The percentage of plant survival, length of vine at
maturity, weight per tuber and yield per hectare are shown in Table 11.

Results showed that Yambean var. Flat White can also thrive in
lahar but it has a very poor performance. Though it attained 100 %
germination and survival of plants, it showed a very poor growth. Fertilized
plants attained an average vine length at harvesting time of 31.38 cm and
11.85 cm for unfertilized plants. Furthermore, results also shcwed that
yambean had a very poor performance insofar as yield is concerned.
Fertilized plants produced small tubers with an average weight of 27.5
gm/tuber while the unfertilized plants produced much smaller tuber with an
average weight of 15.05 gm/tuber. The quality of tubers produced on both
growing treatments were considered poor quality and unmarketable insofar
as size is concerned.

Therefore, it can be concluded that yambean is not a potential crop
for lahar.

Sesame - This crop can be grown in any type of soil provided it is
well-drained, medium textured and fertile. The plant height at maturity,
number of capsules per plant, number of seeds per capsule, seed weight per
100 seeds and the yield/ha are shown in Table 12.

Results showed that Sesame var. Guimaras White can thrive and
perform well in lahar when applied with a recommended rate of 4 bags of
complete fertilizer (14-14-14) per hectare. With reference 1o its growth, it
attained an average height of 71.47 cm when fertilized and 51.53 cm when
unfertilized at maturity.

In terms of yield, results also showed that fertilized plants
produced more capsules at an average of 73.3 capsules per plant while
unfertilized plants produced 28.8 capsules per plant. Furthermore,
capsules from fertilized plants contained more seeds with an average of 216
seeds per capsule compared to 112.0 seeds per capsule from unfertilized
plants. However, there was no marked difference on seed weight. Seeds of
fertilized and unfertilized plants had a weight 0f 0.1395 gm and 0.1390 gm
per 100 seeds, respectively.
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Ffable 12. Dbservations on Agronomic Characters and Yield of Sesame
Tested in Lahar.

oa==zs

EEEEoCoEmsassaSESESSGaES

I GROWING CONDITION ]
PARAMETERS |m———m—————
| Fertilizer 1/ | Unfertilized |

A. Growth

10 plants per
linear meter

10 plants per
linear meter

5. Computed yield per hectare 0.987 HT

4.4 NT

] | [
I 1 |
1. Average height at maturity ] 71.47 cm I 51.53 cm
{em) &/ | I I
1 ] I
B. Yield 1 1 I
] 1 |
1. Average number of capsules per | 73.3 1 28.68
plant 2/ I |
I ! |
2. Average number of seeds per 1 216 1 112
capsule ] 1 =
] ]
3. Weight in grams per 100 seeds ] 0.1395 1 0.1390 |
1 ' I
4. MHumber of plants per hectare 3/ | 200,000 at 1 200,000 at
i L} |
| [}
| [}
| [} I
| 1 I
=

®*  Variety Used: Guimaras White

1/ Applied with the vecowmended rate at four bags of complete fertilizer
(14-14-14) per hectare based on normal condition.

27 Average of 10 sample plants.

3/ Planted at a distance of 0.50 m between rows at 10 plants/linear meter

Suyat et al.: Adaprability Test of Different Field Crops in the Lahar-Laden Soil 2

Based on this performance, a yield of 4.4 MT/ha is attained when
the right amount of fertilizer will be applied. With this encouraging
performance of the crop, Sesame can be concluded as a potential crop that
can be grown suitably in lahar areas.

Roselle - This crop can be grown in many types of soil but it
thrives best in sandy and sandy loam soils with adequate organic matter.
The response of roselle in lahar is shown in Table 13.

Results showed that Roselle can also thrive in lahar when applied
with a recommended rate of 6 bags of complete fertilizer (14-14-14) per
hectare. Fertilized plants had better growth performance with an average
height of 44.5 cm compared 1o 6.65 cm for unfertilized plants. It was
observed that the test plants had a very poor crop stand because 50% of
the sceds planted were not able to germinate. In terms of yicld response, 1t
was observed that both fertilized and unfertilized plants were able to
produce fruits. However, no yield data was obtained due 1o pilferage.

Although the test plants had a very poor crop stand, maybe
because of the low quality of seeds used, fertilized plants had shown
promising signs as a potential crop that could be grown suitably as
indicated by its growth and its capability to bear fruit under strange
environment. However, further test is necessary in ordcer to finally
determine its suitability in lahar. :

Arrowroot - This crop requires a friable, well-drained loamy soil.
Clayey soils induce poor rhizome development and usually cause the
deformation of the rhizomes which tends to break during harvesting. The
percentage of plant survival, height of plant and number of suckers per hill
are shown in Table 14.

Initial results showed that arrowroot can thrive and perform well
in lahar when applied with a recommended rate of 8 bags of complete
fertilizer (14-14-14) per hectare. Again, fertilized plants performed better
than the unfertilized plants insofar as growth is concerned. The former
attained an average height of 69.7 cm while the latier attained an average
height of 37.0 cm. Furthermore, fertilized plants developed and produced
more suckers at an average of 12.8 suckers per hill compared to 3.5 sucker
per hill on unfertilized plant. In terms of yield, no data is available lyet
because the test plants are not yet harvested (i.e., to be harvested by the end
of November, 1992). However, there are already strong indications that
arrowroot can develop and produce rhizomes in lahar.

Upland Gabi - This rootcrop can be grown in a wide range of soil
types. However, deep, loose and friable sandy loam soils with sufficient
organic matter and moisture is the most idcal. The average number of
suckers per hill and average plant height are shown in Table 15.
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Table 13. Observations on Wgronomic Lharacters and Yield of toselie
Tested in Lahar.

== Emzms== ErEEEEANERSS TSR I AANUELER LA A N RS TR ran

1 GRUWING CONDITION 1

PARANETERS
d

L. Average plant height {cm) 2/

. Yield

1. fiverage number of fruits/plant

3/

asw== = ===

L/ wnpplied with the recommended rate at six bags of complete fertilizor
(14-14-14) per hectare on normal condition.

2/ fiverage of LU sample plants.

37 Ho data on yield due to pilferage. It was observed however, that planty

were able to bear fruibks.
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table l4. Observations an Agrononic Characters of Arrowrcot Tested
in Lahar.

=
! GROWING CONDITION

PARAMNETERS |-- -
| FERTLIZED "L/ | Unfertilized

I
I
p. Growth | : :
I
1. Percentage of Emergence/ 1 68.0% 1 44.0% !
Survival ] : :
I
2. Average height of plant | 69.7 1 37.0 |
tem) as ] : :
I
3. Average number of suckers per 1 12.8 1 3.5 !
hill as ' ' !
1 1 !
] I |
p. Yield | as I s |
1 - ! = I
] I I
1 ] I
2==a za=

1/ A@pplied with the Tecommmended Tate at eight bags of complete fertilizer
(14-14-14) per hectare based on normal condition.

2/ hAverage of 10 sample plants.

3/ HNo yield data is available yet because the test crop are not yet
harvested (i.e., to be harvested by the end of Hovember, 1392).
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16. Observations on Agronomie Characters of Covercrops Tested in Lahay

1

2. Qvurnﬁe number of

=samsszsmaa===

sEEE EeEzEsEnEEnASSESSSSSoRsEEEa=s

1 VARTETY !
Vo
ICalipogoniuml

FPARAHLTERS Imoconoides

Calipogonium|Centrosemal Kudzu |
cerillum 1 I 1

- Average length

2.79 m
of main vine 2/

2.80 m

26
main laterals

(i.e., from the
base of the plant) 2/

Unfertilized

1. Average length

0.725 m
of main vine 2/

0.77 m 1.7 m

2. Average number of
main laterals
(i.e., from the
base of the
plant) es

o

= T nzaa=

Applied with the recommended rTate of two bags of complete fertilizer
(14-14-14) per hectare.

Average of five sample plants.

—_———————— e
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PESTS AND DISEASES - Yellow beetle was observed as the most
prevalent insect pest (Appendix 2) attacking some of the test crops. The
presence of other insect pests such as mites. corn earnworn and caterpillar
were also observed infesting some test crops. However, their population
was very negligible. These insect pests which infested the test crops were
controlled by spraying them with the approriate insecticide at
manufacturer’s recommended rate of application.

On the other hand, Fusarium wilt was the only disease (Appendix
2) found infecting a number of test crops. Further infection was remedied
by spraying the test crops with appropriate fungicide at manufacturers
recommended rate of application.

Appendix 1. MNutrient Analysis of Lahar Taken from the

Experimental Site =/

B L L L T T T = =m====

NUTRIENT ANALYZED %%/ | PERCENT
I
I
Total Nitrogen (N) I 0.12
[}
Total Phosphorus (P 0 ) I 0.13
295 1
1
Total Potassium (K 0) 1 0.38
2
I
Sulfate (S) } 0.09
1
Magnesium (Mg) [} nil
1
Boron (B) I nil
|
Total Iron (Fe) [} 0. 30
)
pH Level I 7.96
1
e L L e L L L T P T EEE L Ll bbbt bt bttt
%/ Taken from Barangay San Antonio, Hacolor, Pampanga.

#%/ Analyzed by the Laboratory Services Division of the Bureau
of Plant Industry, San Andres Street, Malate, Manila.
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Appendix 2. Observations on Pests and Diseases to Various Crops

Tested in Lahar.

== P p—

= EECEssEcrEssEssESCSEESECSEESEaang

cross o olSimeiAIbi .
1 PESTS 1 DISERSES
1. Sweet Potato B 1 ; as e/ | T 1 -
2. Cassava : 2 b/ : 1
3. Yambean : 1 : 1
4. Arrowroot : 1 : 1
S. Upland Gabi : 2 bs ]I 1
&. Peanut : 1 : 2 e/
7. HMungbean : 2 as : L
8. Soybean : 2 a/ : é e/
9. Cowpea : 2 a/ E 1
10. Pigeon Pea : 1 | 1
11. Sesame : 1 : 1
12. Roselle : 1 : 1
13. Hotpepper : 1 : 1
14. Corn : e da/ : 1
15. Sorghum : 1 : 1.
16. Cover Crops : 1 : 1
17. Tororo : 1 : 1
1 I

Pt EE L L e L B P mamEEss=sss=s=aas

1/ = 1 = No injury Caused by =
2 = Slight injury
3 = Moderate injury a/ = Yellow beetle
4 = Severe injury b/ = Mites
e/ = Caterpilla
d/s = Corn earworm
e/ = Fusarium wilt

— ——— e ——
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fppendix 3. Computed Yield of the Different Test Crops Grown in Lahar .
In Comparison to its Potential Yield Under Normal Condition.

| COMPUTED YIELD/HA .| COMPUTED YIELD/HA

16. Leguminous Covercrops

17. Tororo-aoi

TEST CROPS | UNDER LAHAR | UHDER NORMAL
| (HT) | nm
1. Sweet Potato (BPI Sp 2) 1 30.9 | 18.5
| |
2. Cassava (Golden Yellow) | 15.6 | 20.0 - 40.0
| |
3. Yambean (Flat White) I 1.67 | 15.0
. I I
4, Peanut (BPI Pn 2); Shelled | 1.7 | 1.6-2.1
- 1 I
5. Saybean (BPI Sy 4) | 0.411 | 179 - 2.0
} I
6. Cowpea (E.G. ked) | 0.924 | 1.5-2.0
I 1
7. Mungbean (Pag-asa 7) 1 1.29 I 1.1 (0S)
I I 1,48 (WS)
I I
8. Corn (Sweet Corn) - Green 1 40,000 pes. 1
1 [
9. Sorghum (IES Sor &) | 3.65 I 3.75 - 5.25 (9)
] 1 3.5-5.0 ()
! ]
10. Pigeon Pea 1 0.51 I 1.5-2.0
I I
11. Sesame (Buimaras White) 1 4.4 | 0,350 - 1.7
| I
12. Arrowroot | W 1 18.47 - 26.73
I I
13. Upland Gabi 1 a/ | 15.0
I 1
14. Hot Pepper | b/ I 8.10 (DS)
| 1 7.48 09
15. Roselle | e/ |
| |
| |
I |
I |
| |

af = No yield data is available yet because the test plants are mot yet
harvested (i.e., to be harvested at the end of Novesber, 1992).

b/ = No yield data was recorded due to the inability of the crop to grown.

¢/ = No yield date was recorded due to pilferage.

3l
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CONCLUSION AND RECOMMENDATIONS

: After 3 to 8 months of critically observing the responses of the
different test crops planted in lahar, the following observations, conclusions
and recommendations were arrived at:

1

The study had demonstrated that lahar can support the
growth and development of selected farm crops and ultimately
gave reasonable yields when provided with adequate amount
of water and fertilizer.

The growth and yield responses of the diffcrent test crops,
though not as superior as when grown under normal
condition, showed good seedling vigor, uniform emergence,
high percentage of survival, uniform crop stand and
reasonable yields. These characteristics of the crops under
different environmental condition made them adaptable and
suitable for growing in lahar laden areas.

- Sweet Potato

- Cassava

- Mungbean

- Peanut

- Red Cowpea

- Pigeon Pea

- Corn

- Sorghum

- Sesame

- Leguminous Covercrops

Results of the study can give new hope in life specifically for
farmers whose fields/farms were deeply burried or covered
with lahar.

Results of the study have aroused Lhe interest of affected
farmers as well as other organizations or agencies both private
and public.

It is strongly recommended that only those crops identified in
the study suitable to be grown in lahar be considered either
for backyard or small scale production. Caution must be
observed in the commercial production as this is not yet
verified.

ey e S g g S S e — e
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6. Itis recommended that planting should be done at the flow is
extremely low, preferably during the months of November or
December.

7. To exploit the yield potentials of the most suitable field crops
identified for lahar, further research undertakings (OFR) on
variety trials as well as cultural and management practices are
recommended.

8. The testing and evaluation of other annual field crops with
market potential should be vigorously continued.
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