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SUMMARY

The root-knot nematodes, Meloidogyne incognita race 2 and M.
javanica, significantly (P = 0.05) reduced stalk height, stalk
weight and storage root ("tuber'") weight of two cassava (Manihot
esculenta) cultivars, TMe 30555 and TMe 30572, after a 15.5-month
growing period in the tropical rainforest zone of southern
Nigeria.

A slight reduction in mean plant height in conjunction with a
severe reduction in stalk weight would provide an inferior and
less robust planting stake for the next crop. Nematode galls were
not observed on storage roots but only on fine feeder roots. At
harvest the feeder roots generally remain unseen in the soil and
any yield reduction may be attributed to other causes or the
problem may pass unnoticed.

Cassava (Manihot esculenta) supplies about 60% of the daily food calories for
the majority of people living in the world's tropic zome. Global importance of
cassava has greatly increased with the rise in population, its use as a source of
animal feedstuffs, and as raw material for industry. Cassava raw root production
annually exceeds 100 million tons and in conjunction with the vegetable use of the
leaves as a valued protein source, the crop assumes considerable importance in the
total world output of foodstuffs, Cassava is also of considerable social, eco-
nomic and political importance as it is almost wholly a product of developing na-
tions.

The study of nematodes as pests of cassava has received little attention
considering that the crop is one of mankind's major sources of carbohydrate and is
a major factor in the economies of some countries. However, the fact that nema-
tode infection of cassava is widespread has long been documented (1, 5, 6, 7, 9,
10, 11, 12, 13, 14, 15, 16, 18, 20). Sasser (17) estimates that about 6% of the
world production is lost to nematode attack. A loss of 6 million tons of carbo-
hydrate is highly significant in a food-short world. This paper reports omn
parasitism of two root-knot nematode species on two cultivars of cassava.

Materials and Methods

Two cultivars of cassava, TMe 30555 and TMe 30572, were planted in microplots
at IITA in the rainforest zone of Nigeria. The microplots were formed of concrete
pipe and had a surface area of 0.26 m? with a soil depth of 1 m. One month prior
to planting, each microplot was fumigated with an overdose of D-D Mixture at
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600 1l/ha to eradicate all nematodes. During fumigation, the soil surface was
sealed with black plastic sheeting. Three weeks after planting cassava stakes and
when roots had developed, each microplot was inoculated with about 10,000 eggs of
Meloidogyne incognita race 2 or M. javanica. Noninoculated control plots were
included, The trial was a completely randomized design with 20 replications. The
root-knot nematode cultures had been reared on tomato in the greenhouse. Eggs
were harvested using the sodium hypochlorite method of Hussey and Barker (8). The
cassava stakes were planted at the beginning of the rains and were not irrigated
through the 4-month dry season which began 8 months later. The cassava was har-
vested at 15.5 months and 3.5 months into the rainy season of the second year.

Soil populations of the root-knot nematode juveniles were determined by
taking three 100 cm® cores from each microplot with a soil sampling tube 2.5x20
cm. Nematodes were isolated from the soil using the modified Baermann funnel
method (21) and concentrated by the settling-siphon method (2). The roots were
subjectively rated for the degree of gall development.

Results and Discussion

Soil sampling showed a wide variation in root-knot nematode juvenile popula-
tion levels and populations were grouped according to density for analysis (Table
1). Root-knot index means show greater feeder root-gall expression by M. incog-
nita on both cassava cultivars than by M. javanica. Root-gall expression was
about the same on both cassava cultivars for the two nematode species (Table 2).
No gall formation was observed on storage roots. Based on egg counts, M. incog-
nita reproduction was not significantly different on the two cultivars “while M.
javanica showed a greater rate on TMe 30572 (Table 3). M. javanica juvenile popu-
lations ranged from low to very high on both cassava cultivars, while M. incognita
had juvenile populations up to medium on TMe 30572 and high on TMe 30555. M.
incognita juvenile populations did not reach high densities on either cassava
cultivar,

Table 1. Categories of soil populations of root-knot nematode juveniles after
15.5 months of parasitism on cassava by Meloidogyne incognita race 2 and

M. javanica.

Root-knot nematode Mean number juveniles Range
population density per liter of soil
None 0 0
Very low 117 200 - 34
Low 450 500 - 400
Medium 950 1,300 - 600
High 2,150 2,500 - 1,800
Very high 5,150 7,500 - 2,800

The grand means of both nematodes on the two cassava cultivars were signifi-
cantly different (P = 0.05) for each population level for stalk height, stalk
weight and storage root weight (Figure 1). The phenomenon of increased plant
growth under light nematode parasitism (Figure 1, Table 4) has been reported
previously (3, 4, 19).
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Table 2. Root-knot index means on cassava feeder roots after 15.5 months of para-
sitism by Meloidogyne incognita race 2 and M. javanica. Root-knot index
scale of 0 = no galling; 4 = maximum galling. Means of 20 replicatioms.

Root-knot index

Nematode T™Me 30572 TMe 30555 Mean
M. incognita 2.95 2.7 2.82
M. javanica 1.9 2.2 2.05
Mean 2.42 2.45

Table 3. Mean numbers of root-knot nematodes eggs/g of cassava feeder root tissue
after 15.5 months of parasitism by Meloidogyne incognita race 2 and M.
javanica. Means of 20 replications.

Number of eggs

Nematode TMe 30572 TMe 30555 Mean
M. incognita 432 503 467
M. javanica 1,230 112 671
Mean 831 308

As seen in Figure 1, the slight reduction in mean plant height coupled with
the severe reduction in stalk weight would provide an inferior and less robust
planting stake for the following crop. The graph shows that a storage root yield
reduction of about 177 to 50% can occur without a noticeable decline in plant
height. As the root galls are on the fine feeder roots and generally remain un-
noticed in the soil, a yield smaller than expected may be attributed to other
causes or the problem may pass unnoticed.

Table 4. The grand summary of relative storage root weights of cassava after 15.5
months of parasitism by the root-knot nematodes, Meloidogyne incognita

race 2 and M. javanica.

Root~-knot nematode Relative storage
population density root weight 7%
None 100
Very low 106
Low 104
Medium 83
High 50
Very high 2
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Figure 1. The grand summary of stalk height, stalk weight and storage root weight
of two cassava cultivars,
growing period in association with Meloidogyne incognita race 2 or M.

j avanica.

TMe 30555 and TMe 30572,
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