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ABSTRACT

The cocoyam root rot blight complex is a major constraint to cocoyam production in
Cameroon. The use of fungicides such as Ridomyl (Metalaxyl) and cultural practices are
known to have reduced losses, but the ultimate goal remains the breeding for resistant
varieties. Some clones obtained from 1980 and 1981 crosses show some degree of resistance
to the root rot blight complex. The negative correlation {r = 0.516) between yield and disease
score indicate the absence of the discase will result in higher plant yields and vice versa.
Hencebreeding efforts should be directed towards improving yields in cocoyam producing
areas. '
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The root rot blight complex of cocoyam (Xanthosoma sagittifolium) constitutes a limiting
factor to the production of cocoyam in the agroecological zones of the humid lowland forest
region of Cameroon. The causal agent(s) for the disease complex have remained largely
undetermined. However, several fungi have been implicated, such as Pythium myriotylum,
Fusarium solani and Rhizoctonia solani. They are believed to function individually or in
association with each other [1-9].

The severity of the disease has led to a gradual replacement of Xanthosoma by the more
tolerant Colocasia sp. even though the former is still the preferred species. The use of
fungicides such as Ridomyl and cultural practices like tapping and the use of second year
cormels and suckers for planting are known to have reduced annual losses, yet the
devastating effects of the disease remain a serious concern. Therefore, the need for resistant
varieties cannot be over-emphasized. However, only limited work has been done for
breeding for disease resistance. The current research efforts at the Institute of Agronomic
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Research are aimed at developing varieties that are not only agronomically acceptable but
also resistant to the root rot disease complex. But much of the breeding work began only
in the last decade [10, 11]. This paper reports the performance of clones currently under
evaluation for resistance to the disease.

MATERIALS AND METHODS

PRODUCTION OF CLONAL MATERIALS

Aspart of an on-going Rootand Tuber Crops Research Breeding Programat the Institute
of Agronomic Research (IAR), Njombe, Cameroon, a range of phenotypically acceptable
parents were selected to form the source population and categorized into diploids and
tetraploids due to unsuccessful attempts already encountered in crossing material with
different ploidy level [12]. Progenies were produced from several crosses and cloned for
field evaluation.

FIELD TRIALS

The selected clones were then grown at a site with heavy infection of the root rot blight
pathogens. This is because a reliable screening technique for root rot blight complex using
artificial inoculation of fungi is not yet available. The selected location is also characterized
by poorly drained soils, a pH about 6.0, high temperature (18-34°C) [8], and has been under
cocoyam cultivation for the past 8 years without interruption. The development of Pythium
myriotylum is favoured by the mean temperature 26°C, relative humidity 89%, and rainfall
400-700 mm (from July to September, in Njombe agroecological zone) [8].

The experiment was laid in a randomized complete block design with four replications.
Each plot consisted of two ridges of 10 plants each at a spacing of 1 mx1 m. Observations
were recorded on all plants of each replication. Disease score rating was done over a 3-year
period (1985-1987). In each year, observations commenced 3 months after planting. Ratings
were done-every 15 days to determine the severity and development of symptoms in each
clone during the growing season (March through October). The 0 — 4 scale described by
Nzietchueng [8] and adopted in the Cameroon National Root Crops Improvement
Programme (CNRCIP) is as follows: 0 = no symptoms on the leaves (resistant); 1 = 25%
symptoms on the leaves (few symptoms); 2 = 50% symptoms on the leaves (moderate
symptoms); 3 = 75% symptoms on the leaves (severe symptoms); and 4 = 100% symptoms
on the leaves, very severe symptoms, dwarf (very susceptible). For cocoyam yields, only
the 16 middle plants were harvested and weighed to evaluate the effect of disease on yield
of the selected cocoyam clones. The Local White variety was used as check in the trials.
Data analysis was done on plot means. The square root transformation was performed for
the disease score rating prior to analysis.
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RESULTS

The mean yield of clones over 3 years ranged from 1.62 to 3.06 tonnes/ha (Table 1). In
1985, only clones 80071 and 80005 yielded significantly more than check. In 1987, the check
yielded more than many of the selected clones. The yields were generally low over the
3-years period. Also, the yield of clones declined from 1985 to 1987, except for clones 80005,
81286 and 81034, where yields in 1986 were lower than those of 1987.

The clonal means for disease score ratings are also presented in Table 1. During the 3
years, the mean disease score for each clone was significantly lower than the check. The
least disease score was obtained for clone 81281, while clone 81034 had the highest score
next only to the check. A declining disease incidence was not observed from 1985 to 1987
as was the case for yield. In fact, two clones (80048 and 81286) showed higher susceptibility
to the disease over 3 years.

Table 1. Performances of 10 cocoyam clones tested at Njombe from 1985 to 1987

Clone No. Yield (tonnes/ha) Root rot score

1985 1986 1987  mean 1985 1986 1987 mean
80071 5438 2.65 1.07 306 @ 135 121 107 121
81281 3.35 221 128 228 0.60 034 0.68 0.54
81391 372 1.83 1.30 228 143 0.99 1.30 124
80048 347 1.68 1.61 225 0.72 0.82 1.60 1.04,
80005 412 1.00 1.13 2,08 1.19 150 1.13 1.27
81286 2.86 1.08 2.04 1.99 1.35 170 2.04 1.69
81417 332 1.60 0.98 196 147 1.02 0.98 1.15
81034 2.70 0.53 2.08 1.77 217 2.67 2.08 230
81210 2.71 148 0.68 1.62 0.96 1.10 0.68 091
Local White 3.32 0.39 2.50 2.07 257 . 293 2.50 2.66
LSDo.os 042 0.16 024 1.03 0.05 0.03 0.08 0.006

Combined analysis of variance revealed significant (P = 0.001) differences among the
clones for yield and disease incidence (mean squares at 9 d.f. 5.43 for yield and 0.49 for
disease score). Differences for the years of observations were also significant (P = 0.001).
However, the year x clone interaction effect was nonsignificant. Combined year correlation
coefficient analysis indicated negative but nonsignificant relationship (r = -0.516) between
* yield and disease occurrence.
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DISCUSSION

The yield reduction of clones from 1985 through 1987 may be due to the fact that the
same plot was used for cocoyam growing over a long period without fertilization.
Nzietchueng [8] also reported reduction of cocoyam yields under continuous cropping in
the same plot. Our results are in agreement with those of [13-15] who reported that
continuous cropping on the same plot favours accumulation of pathogenic inoculum which
becomes a limiting factor for plant growth and development.

The relatively high yields of the check variety in spite of high incidence of the disease
suggest its ecological adaptability/tolerance to the root rot blight complex. Therefore, it
will be necessary to use this check variety as a parent in any future breeding programme so
that tolerant/resistant genes for the disease could be incorporated into few high yielding
cocoyam clones and varieties.

The nonsignificant year x clone interaction for both yield and disease incidence may be
due to the fact that the frequency of disease occurrence is dependent on the prevailing
weather conditions [5, 8]. Thus, in very wet years high disease incidence will reduce yields.
However, if the rains start late, the clones may be well established and so will be able to
escape the more severe forms (dwarfing) of the disease [5] and subsequently have a good
productive year. Furthermore, cocoyam clonal performance depends to a large extent on
the cultural practices adopted for cultivation even when the genetic potential exist for high
yield. This is also reflected in the significant clonal effects obtained from combined analysis.
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