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Histopathological examination was done on roots of soybean infected
v with Meloidogyne incognita and Rhizobium sp. Nematode infection resulted
in the formation of giant cells from the parenchymatous cells in the xylem
and phloem, Giant cells were observed to be multinucleated and thick-walled,
_+and occasionally formed near tissues infected with bacteroids.
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INTRODUCTION

 Root knot nematodes are destructive root pathogens. They are also
known to influence favorably the incidence of many bacterial and fungal
diseases, They have also been reported to reduce root nodulation of legum-
inous hosts (Huss.y and Barker, 1974) although the cause is not known
(Taha and Raski, 1969), According to Mansfield (1954) nematode galls on
roots may affect nodulation by causing nutritional deficiency on the host
plant and by occupying space on the root system., Epps and Chambers
(1967 :-oposed that competition between nematode and root nodule bac-
teria may be one reason for reduction in nodule formation, They also theo-
rized a possible antagonistic effect of root rot organisms upon root nodule
bacteria causing reduced root nodulation.

Nodule invasion by Meloidogy e sp. has been observed earlier in cow-
pea, alf:lfa, and soybean nodules (Taha and Raski, 1969). However, the
effect of nematodes inside the nodule tissue is not yet clear. Nutman (1949)
suggested that nodules attacked by nematodes during the early stages of
development become galls, but when attacked at a later stage they become
nodules. '

This study examined histopa’. -logically the effect of nematode infec-
tion on nodulated soybean r~ots, ' .



MATERIALS AND METHODS

An inoculatioh experiment was done in the greenhouse to produce in-
fection by the root knot nematode, Meloidogyne incognita and root nodules
by Rhizobium sp. Soybean plants were allowed to grow until they showed
~ well developed egg masses and root nodules. Then samples of roots were

taken, fixed in formalin acetic acid: alcohol (FAA) for at least 24 hr and
then serially dehydrated m alcohol. The samples were cleared in xylene;
they were embedded in paraffin and later sectioned (12 mm) and stained
with safranin and fast green. Histochemical tests for starch, pectin, and lignin
were also done following the procedures described by Johansen (1940).

Histological changes in the infected tissues were studied and photo-
graphs were taken.

RESULTS AND DISCUSSION

Histological examination showed that M. incognita caused changes in
cell structure and organization in infected tissues. The nematode colonized
intercellularly and intracellularly in the xylem and phloem of the roots. Cells
just around the head of the nematode enlarged abnormally, thus showing
hypertrophy (Figure 1). Eventually, these cells collapsed and disintegrated
leaving an empty “island” in the tissues (Figure 2). In some cells exhibiting
hypertrophy and hyperplasia, dissolution of cell walls was noted, resulting

in the clusters of nuclei from these groups of cells (Figure 3).

Nematode infection also resulted in the formation of giant cells.These
cells are multinucleated and thick-walled (Figure 4). Walls of giant cells
responded positively to tests for pectin but negatively to lignin and starch,
corroborating the results of earlier studies (Dropkin and Nelson, 1960).
Disintegration of xylem cells has been noted. Giant cells were also observed
in the vascular bundles. . : ‘

Giant cells were formed near nodulated tissues without disrupting the
nodules or bacteroids (Figure 5). Whether or ‘not nematode infection result-
ing in formation of giant cells has any effect on nodulation, and vice-versa,
this study was not in any position to determine. It can only be said that
bacteroids existed side by side with tissues showing giant cells. We can specu-
late, however, that this compatible coexistence of the root-knot nematode
and the bacteroids partially explains the belief that nitrogen fixation is little
affected by nematode infection. A research to ‘nvestigate the quantitative
effect of nematode injury on nitrogen fixation is, however, wanting.
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Fig. 1-6. Response of nodulated soybean root to nematode infection, 1)y Hypertrophy due

to nematode infection (X850). 2) Disintegration of cells (X360). 3) Nuclei clus-
tering as a result of cell wall dissolution of neighboring cells (X360), 4) Giant
cells associated with root-knot nematode infection (X3450), 5) Compatible as-
sociation between root-knot nematode and root nodule (X350), (HY-hyper-
trophy; DIS-disintegration; N U-nuclei, GC-glant cells; BA:bacteroids.)
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