Nematol. medit. (1977), 5: 151-157.

Nematrology Laboratory, Phytopathology Unit,
Department of Agricultural Biology
University of Ibadan, Nigeria

NEMATODES AND MAIZE GROWTH IN NIGERIA.
III. EFFECTS OF COCOA POD HUSK SOIL AMENDMENTS ON
POPULATIONS OF PRATYLENCHUS BRACHYURUS AND ON THE
GROWTH AND YIELD OF MAIZE (ZEA MAYS L.)

by

OLUFUNKE A. EGUNIOBI

Because of the high cost of chemicals for the control of nematodes
in Nigeria, a search was initiated (Egunjobi and Larinde, 1975) for
cheaper cultural methods of control. Of three natural farm by products
tested by Egunjobi and Larinde (loc. cit.) coca pod husk (CPH)
decreased soil populations of Pratylenchus brachyurus (Godfrey)
T. Goodey around maize roots by about 58% and increased yields.
About 800,000 tons of dry CPH are available annually in Nigeria as
a waste product (Ogutuga, 1974). Investigations were therefore under-
taken on the use of CPH as a soil amendment to reduce nematode
populations and to assess its fertilizing effects.

MATERIALS AND METHODS

Twenty-four microplots, each a rectangular bottomless box,
0.6m x 0.3m x 0.6m, were filled with 108 m® loamy sand soil of the
Iwo series (Smyth and Montgomery, 1962) in which the two previous
crops were maize. Analysis indicated that the soil was deficient in
exchangeable potassium (K=0.094 me/100g) and total nitrogen
(N=0.076%).

Each microplot was treated with 15 ml (600 1/ha) D-D. After 12
days, flakes of decayed, dry CPH were mixed with the soil in 18 of
the microplots, a third of them at the rate of 90 mt/ha, a third
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at 65 mt/ha, and the remaining third at 40 mt/ha. The remaining
12 microplots had no CPH added and half of these were left without
nematodes (see below). The microplots were set out in a randomized
block design in an open field where they were watered daily for
two weeks and then each planted with 10 grains of maize (Zea
mays L.) cv. Bulk 3. Fifteen days later the maize seedlings were
reduced to 5 of uniform size per microplot, and after a further two
days P. brachyurus were added to the rhizosphere of each scedling,
except for the control, on finely cut maize roots which had previously
been infested with the nematode. Four weeks after planting, the mi-
croplots were sprayed with azodrin as a protection against insect pests.

The maximum height of each plant (ground level to the base of
the last leaf) was measured at tasselling. At harvest, 14V weeks
after planting, the mean fresh weights of the vegetative parts and
the weight of shelled grains were taken for each plant. Roots in
each microplot were pooled, washed, cut into small pieces and two
10g subsamples macerated in a Waring blender for 15 sec. before
extracting for 24 hours by a modified Whitehead and Hemming’s
method. From each plot, 1,000 g soil was dug {rom arcund the
maize roots and two 200 ml subsamples extracted for nematodes.
The soil in each plot was analysed for some nutrients and pH was
measured.

One week after harvest, all plots were replanted with maize as
previously described, in order to investigate the residual effects of
CPH. Plants were again sprayed with azodrin; growth measurements
were made 12 weeks after planting, and yield were recorded at 13
weeks when the plants were harvested. Nematodes were extracted
from roots and soil, as described above.

RESULTS
Grain yield

In both crops, grain yield was significantly greater on microplots
receiving CPH than those without (Table I), but yield of the second
crop was lower than the first crop in each of the relative treatments.
Yields of nematode-free plants were significantly greater than the
nematode-infested control plants in the second but not in the first crop.
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Plant growth measurements

Plants in CPH-amended soil had stems of significantly greater
diameter than non-amended treatments in both crops (Table I).
Plants of the first crop were of relatively greater diameter but differ-
ences between amended and non-amended treatments were greater
in the second crop.

Differences in the numbers of leaves per plant were significant
only in the second crop between plants receiving 90 mt/ha or 65 mt/ha
CPH and the control (Table I).

Fresh weights of the tops of plants were significantly affected
by CPH amendments in both first and second crops (Table I). Roots
of plants in plots with 90 mt/ha CPH weighed about x3 those of
control plants.

Differences in the height of plants were significant only between
90 mt/ha and 65 mt/ha CPH treatments and the controls in the
first crop, but between all CPH trecatments and the controls in the
second crop (Table I).

Table 1 - Growth measurements and vyield of plants exposed to different levels
of Cocoa Pod Husk (CPH) with and without P. brachyurus.

CPH Dry grain Fresh Mean no. I\(!ean Max. girth Mstaa‘r;]
et b | @pian | reayesglant | M@ | o) | Epiand
Ist Planting
90 + 144 4-6.5 601 4-48 17T4+07 23b+5H 11 =05 — lost
65 + 113 +56.8 542+ 31 18405 222417 94+ 0.1 -~ lost
40 4 105 4+ 5.9 470+ 3b 174+0.6 205412 94 0.3 — lost
0+ 64+109 82249 16-+0.7 197-+6 84+04  — iost
0— 0442 349485 165402 209412 85H+03  —lost
2nd Planting
90 4- 6 + 11 H16 + 91 16 0.1 262+ 8 8H+09 61 +4
65 -+ 3 +11 348 4+ 61 16 +=0.1 223 +11 T+ 0.2 59+ 8
40 - 63+ 5 309 +126 155 +04 21544 6.7 +0.1 49 + 8
04 19+5 181 + 50 15+0.5 146 =22 H+05 21 + 8
0— 42 + 8 178 4+ 22 15408 150415 5+ 0.4 24 46
+ = with nematodes; — = without nematodes.
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Nematode Populations

CPH amendments resulted in large reductions in soil populations
of P. brachyurus in both crops (fig. 1b). However, numbers of P.
brachyurus per 100g root were greater in soils receiving 90 mt/ha
CPH than other treatments in the first crop, but in the second crop,
there were generally fewer nematodes per plant with no significant
differences between treatments (fig. 1a).
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B=65 B "

g 13500 Cz 40 .
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Fig. 1 - The effect of different levels of Cocoa Pod Husk (CPH) amend-
ments on soil and root populations of P. brachyurus.

Soil Nutrients

CPH amendments increased the total nitrogen and organic carbon.
Exchangeable potassium was linearly correlated with the rate of
added CPH and significantly greater in all CPH treatments than in
the untreated controls. Phosphorus was slightly reduced by CPH and
soil pH was little affected (Table II).
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Table II - Status of soil nutrient and soil pH in relation to different levels
of Cocoa Pod Husk (CPH) amendments after 1st crop.

CPH Exchangeable Total N Available P Organic C ‘ Soil
amendment K «me/100g) % (Bray 1) PPM % pH

(mt/ha) + SE + S + SE + SE + SE
90 + 0.9§ +-0.06 0.24 4+ 0.01 11.565 2.1 +0.09 6.5+ 0.1
65 + 0.66 + 0.05 0.24 4+ 0.01 11.48 224 0.09 6.2+0.1
40 4 0.47 = 0.02 0.23 4 0.02 11.14 1.9+0.1 6.1 4+0.1

0 - 0.19 + 0.02 0.20 4 0.00 12.38 1.8 4007 6.2 +0.1

0 — 0.19 4 0.02 0.22 4 0.00 10.33 1.9+ 0.1 6.1 +0.1
+ = with nematodes; — = without nematodes; * = each value is the

mean of six sample plots.

Residual Effects of CPH Amendments

Except for plant height, growth measurements and grain yield
were generally less in the second crop than in the first in respect
of each treatment. However, differences between amendment treat-
ments and untreated controls were greater in the second crop
for fresh top weight, plant height and stem girth. Generally, plants
of the second crop were etiolated and many of the control plants
failed to fruit. The numbers of P. brachyurus were slightly fewer
in the soil for each of the treatments in the second crop.

DISCUSSION

Soil populations of P. brachyurus were considerably decreased
in microplots receiving CPH and this effect was also carried over
into the second crop. However, the numbers of nematodes in the
roots were similar between treatments receiving CPH and the controls
in the first crop, but the CPH appeared to have some effect in the
second crop.

CPH amendments substantially improved various aspects of plant
growth and in linear relation to the rate of application. Yield was
significantly correlated with CPH rate of application (r=0.98 and
0.99 for first and second crops respectively when y=ax®) and with
numbers of P. brachyurus in the soil at harvest (r= —0.94 when
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y=ax® and —0.99 when y = a-+bx, in the second crop). Improvement
in yield on CPH amended soils is possibly due partly to decrease in
nematode numbers associated with the treatments, but largely to
CPH acting as a fertilizer. Ogutuga (1974) has shown that CPH is
rich in inorganic nutrients such as potassium, nitrogen and calcium.
Greenwood-Barton (1965) observed its fertilizing effect. Soil nutrient
analysis after the first crop showed significant increases in potassium,
nitrogen and carbon in amended soils, and this is probably significant
in view of the deficiency symptoms apparent three weeks after
planting in non-amended treatments.

Difference between treatments observed in the first crop were
not only maintained but became more pronounced in the second.
While percentage increases in growth and yield increased substantially
in the second crop compared with the first, percentage decreases in
soil populations of P. brachyurus remained about the same. This
indicates that CPH remained active in the soil after the first cropping.
Higher percent increases in yield possibly were due to the probable
fertilizing effect of CPH which was maintained in the amended plots
while the control plots, originally deficient in nutrients, had deterio-
rated with subsequent cropping.

This work was supported by a research grant from the University
of Tbadan Development Committee. T am also grateful to Messrs
Adeyeye Adegbokun and Adebisi Ajayi who assisted with the collection
of information and to Dr. R.A. Odihirin for his useful suggestions.

SUMMARY

Incorporation of cocoa pod husk (CPH) at the rates of 90, 65 or 40 mt/ha
increased the growth and yield of maize in soil with and without Pratylenchus
brachyurus (Godfrey) T. Goodey. Soil populations of the nematode were decreased
in the presence of CPH. Improved growth and yield of maize was considered
to be due mainly to the fertilizer effect of CPH, but also in part to the decrease
in nematode numbers caused by the direct nematicidal or nematostatic effect
of the CPH amendment.

RIASSUNTO
Nematodi e sviluppo del Mais in Nigeria. IIl. Effetti degli emendamenti a
base di polpa essiccata di frutti di Cacao sulle popolazioni di Pratylenchus
brachyurus e sulla crescita e la produzione di Mais (Zea mays L.).

Incorporazioni al terreno di polpa essiccata di frutti di Cacao alla dose di
90, 65 e 40 t/ha hanno migliorato crescita e produzione di piante di Mais in
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terreno infestato e non da Pratylenchus brachyurus (Godfrey) T. Goodey. Le
popolazioni del nematode nel terreno sono diminuite in densita nelle parcelle
emendate. Si pensa che gli incrementi di crescita e produzione siano dovuti
soprattutto all'azione fertilizzante della sostanza emendante e solo in parte
alle diminuite cariche del nematode.
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A NEW NEMATOLOGICAL PUBLICATION:
the « Revue de Nématologie »

The « Office de la Recherche Scientifique et Technique Outre-Mer »
(O.R.S.T.0.M.) wishes to announce a new publication in the field of
Nematology. The « Revue de Nématologie » will be published twice
yearly, beginning 1978. It accepts original research works, research
notes, book reviews, and literature reviews emphasizing plant para-
sitic, insect-parasitic and soil free-living nematodes. Fresh-water and
marine nematodes will only be taken into account if the subject has
a larger interest than in the field itself.

The « Revue de Nématologie » is broadly open to research of
nematologists whatever nationality. The publishing languages are
English and French. The format is large (21 x27 cm) in order to
facilitate the publication of drawings and photographs, and each vo-
lume will contain approximately 250 pages. No page cost.

The price of annual subscription will be 120 French Francs
(about 25 U.S. Dollars); a discount of 30% is conceded to members
of the European Society of Nematology, the Society of Nematolo-
gists (U.S.A.) and the Organization of Tropical American Nemato-
logists.

An international editorial board assists the editor (Michel Luc)
and the associate-editor (Georges Merny); the members are:

Prof. 1. Andrassy, University of Budapest, Hungary

Prof. J. Brun, Université Claude Bernard, Lyon, France

Dr. E. Cohn, The Volcani Center, Bet-Dagan, Israel

Dr. M. G. M. Hague, University of Reading, England

Dr. C. Netscher, O.R.S.T.0.M., Dakar, Sénégal

Dr. M. Ritter, I.N.R.A., Antibes, France

Dr. D.P. Taylor, O.R.S.T.O.M., Dakar, Sénégal

Prof. S.D. Van Gundy, University of California, Riverside, U.S.A.

Prof. B. Weischer, Institut fiir Nematologie, Miinster-Westfalien, W.
Germany.

Any additional information on the « Revue de Nématologie »
can be obtained by writing to one of the two addresses below:

Michel Luc, Laboratoire des Vers, Muséum national d'Histoire
naturelle, 43 rue Cuvier, 75231 Paris Cedex 05, France.

Georges Merny, Laboratoire de Biologie des Sols, O.R.S.T.0.M.,
70-74 Route d’Aulnay, 93140 - Bondy, France.
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