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ABSTRACT

The cause of the yellowing and wilt disease attacking black pepper (Piper nigrum
L.) observed in the Bicol Region was investigated and determined as Meloidogyne incognita
Chitwood. The initial symptom was slight to general yellowing of leaves. Wilting occurred
two to three months after heavy, continuous rains followed by sunny, warm and dry weather.
The nature of the symptoms was similar to those cansed by a wide range of biotic and
abiotic factors.

A survey for the presence of Meloidogyne incognita in.black pepper plants from 4
provinces, 12 towns and 14 barangays in the Bicol Region showed that 64.3% of the 70
samples had galls. Personal assessment of loss in stand was 10 to 65%. Suspect fungal
pathogens particularly Phytophthora spp., were ruled out, despite a rapid isolation tech-
nique using pimaricin-vancomycin-pentachloronitrobenzene-hymexasol (PVPH) selective
medium.

The nematode species was identified by the characteristic perineal patterns of the
adult female nematodes. Inoculation tests on black pepper seedlings using different levels
of egg mass and larval inocular produced galls. Differences in root and shoot weights in
inoculated and uninoculated plants were not statistically significant at 5% level. Yellowing
and wilting symptoms accompanied by severe root decay and rotting occurred six months
after inoculation.

Chicken dung at 3.5 tons per ha and carbofuran at 2 kg ai per ha gave comparable
control of the nematode while azolla at 2.0 tons per ha was ineffective. ’

Introduction

Black pepper (Piper nigrum L.) ls a potential dollar-eaming crop for the
Philippines. Though an introduced crop to the Philippines from Siam (Thailand),
India and Indonesia, it is fast gaining popularity among Filipino farmers as a cash
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counter. The cups were left uncovered. Lesions on the leaves were isolated and
plated in P, VP and PVPH selective media. Potato dextrose agar (PDA) was also
used as an additional medium to grow the organism in the advancing lesions.

For leaf-invading fungi other than Phytophthora, or other root pathogens,
infected leaves were both directly plated in PDA after a 24-hour incubation pe-
riod and indirectly, surface-sterilized first, then plated in PDA medium. Hyphae
that grew out of the leaf tissue after 2 to 3 days were transterred to new PDA
tubes or plates. Isolation by single spores was obtained by preparing a spore
suspension on a microscope slide and removing individual spores with a capillary
pipette (9). This pure culture was used for pathogenicity tests.

General Methods of Proving Host-Parasite Association and Involvement of
Nematode in Disease Production

.After pathogenicity tests using the isolated fungi proved negative, inocula-
tion with root-knot nematode to prove host-parasite relationship was done, It was
noted earlier that the root samples taken for fungal examination and isolation
repeatedly showed presence of root galls or swellings.

Ten soil samples of about 300 cc each and about 2 g of roots were collected
at random per site. The samples were collected near the rthizosphere by boring a
hole around the roots of the black pepper plants about 10 cm deep using a garden
trowel. These samples were then mixed thoroughly and two composite 300-cc
samples were used for nematode analysis and examination. Each sample was placed
in a plastic bag, labelled and tied with a rubber band. The samples were also
protected from too much exposure to high temperatures to prevent killing of the
nematodes. When not processed immediately, the samples were stored in a cold
room (10-15°C). Analysis or processing was done in the laboratory.

Processing of Soil Samples and Staining Root Samples

The nematodes were extracted from the soil samples by using a combmatwn
of the Cobb's sifting and gravity and Baermann methods.

For extracting of adult immobile root-knot nematodes, the teasing out method
was used. The nematodes from plant materials were dissected in a small amount of
water with the use of dissecting needles and a binocular microscope.

To demonstrate the relationship of the root-knot nematodes is black pep-
per, the nematodes in plant tissue were stained. Root samples were stained right
away but those that could not be stained immediately were washed gently under
running water to remove the soil particles and fixed in vials containing formalin
acetic acid (FAA - formation, 6 ml; 95.ethanol, 20 ml; glacial acetic acid, 1 m};
distilled water, 40 ml). The techniques in staining roots for identification and count-
ing of nematodes conventionally for this purpose were used (4, 11). Lactophenol
acid-fuchsin staining solution was prepared as follows: mix phenol, 20 g; lactic
acid, 20 g; glycerin, 20 g; water, 20cc. To this mixture was added 5 cc of a solution
made by dissolving 1 g of acid fuchsin in 100 cc of water.
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the greenhouse with partial shade to approximate field conditions for the culture
of black pepper.

Experimental Design and Disease Rating

Completely Randomized Design with three replications was used. Data on
root galling, number of nematodes recovered from stained roots, root weight and
shoot weight were gathered sixty days after inoculation.

The disease rating used for galling index was: 1 for no galling (0); 2 for light
(1-25%); 3 for moderate galling (25-50%); 4 for severe galling (51-75%); 5 for
very severe (more than 75%).

Results
Field and Plant Diagnosis

Field investigation and interview with the black pepper grower in Tigaon,
Camarines Sur who reported the plant malady or abnormality in his plants to the
Bicol Experiment Station at Pili, Camarines Sur, in 1988 revealed the following
informative data.

Distribution of the Infected Plants in the Field

Most of the infected plants appeared near one corner of the field and
gradually progressed towards the main field. Actual count of visibly infected plants
among 100 plants, showed 65 plants with the disease syndrome. The continuous
drying and wilting of the plants resulted in loss in stand of the crop.

History of the Field

The field was originaily planted to coconuts and still remains as a coconut
plantation. Previous crops planted were sweet potato, and cassava that served as
intercrops. To fully maximize land use, black pepper was planted in 1984, starting
from a hectare and gradually expanding to more than three hectares. Land prepa-
ration was by means of animal power. Plants were set in furrows distanced 2.5 m
between rows and 2.0 between hills. The grower usually cultivated and tilled the
soil around the plants by using a wide-edged bolo, working from one plant to
another throughout the field. A combination of organic and inorganic fertilizers
was usually applied by ring application using a pointed wooden tool to dig around
and near the roots of the plants and scatter the fertilizer around.

Source of Planting Materials

Information given by the farmer was that the black pepper seedlings usu-





























