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Amino Acids and Carbohydrates Secreted by
Meloidogyne incognita

E. L. H. WANG and G. B, BERGESON!

There is clear evidence that plant-
parasitic nematodes secrete numerous or-
ganic substances (4, 5). As a part of our
studies of root exudates in Meloidogyne
incognita-infected and uninfected tomato
plants (8), a qualitative and quantitative
identification was made of the amino acids
and carbohydrates secreted by larvae of M.
incognita.

Second-stage larvae of M. incognita
(Kofoid and White) Chitwood, collected
from galled roots of gnotobiotic cultures of
Lycopersicon esculentum Mill. “Tecumseh,’
were surface-sterilized. Flasks, each contain-
ing 10¢ larvae in 300 ml sterile deionized
water, were incubated in a shaker at 25 C
for 48 h under monoxenic conditions.
Water in which larvae had been incubated
was passed through three layers of filter
paper in a sterile sintered-glass filter to
remove the larvae. Sterility was tested by
plating 1 ml of incubation solution on
PDA medium (8). Incubation solutions
were further passed through a sterile Milli-
pore (Bedford, Mass) filter (0.45 and 0.22
pm), concentrated in a rotary evaporator at
45 G, adjusted to pH 7, and passed se-
quentially through a column (1 X 4 cm)
of Dowex 50 resin H* form and a column
(1 X 4 cm) of Dowex 1 resin in formate
form at a flow rate of 1 ml per 2 min. (8).
The effluent from the Dowex 1 column
contained the mneutral fraction (carbohy-
drates). The cationic fraction (amino
acids) was obtained by eluting a Dowex 50
column with 2N NH,OH. Both fractions
were evaporated to dryness at 45 C. The
cationic fraction was redissolved in citrate
bufter, pH 2.2, and placed in an amino acid
analyzer (Beckman, model 120C) for quali-
tative and quantitative analysis of amino
acids. The neutral fraction was redissolved
in 38% isopropanol for two-dimensional
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thin-layer chromatography (3). Carbohy-
drates, identified qualitatively by R; values,
color, and comparison with known samples,
were estimated quantitatively by the
method of Purdy and Truter (6).

The test for sterility indicated fewer
than 10 microbial colonies/ml of incuba-
tion solution, which we believe made a
negligible chemical contribution to the
solution. Fifteen amino acids and six carbo-
hydrates were identified from the water in
which larvae of M. incognita were incu-
bated (Table 1).

Since the activity of microflora in the
rhizosphere of root-knot-nematode-infected
plants is strongly influenced by the host
exudate (1, 8), and since root-knot larvae
are a part of the constituents of the gailed
root rhizosphere, amino acids and carbo-
hydrates probably contribute a part of the
exogenous nutrients for enhancement of
microflora in the rhizosphere.

TABLE 1. Amino acids and carbohydrates
secreted by surface-sterilized larvae of Meloidogyne
incognita into sterile deionized water at 25 C.

sg/108 £g/108
larvae Carbo- larvae
Amino acids /48 h* hydrates /48 h®
Glutamic acid 33.4 Sucrose 210.4
Alanine 19.6 Mannose 173.2
Aspartic acid 18.2 Raffinose 142.9
Arginine 17.3 Melizitose 105.7
Serine 15.4 Sorbose 103.8
Lysine 15.0 Melibiose 65.0
Threonine 14.3 Total 801.0
Leucine 12.7
Glycine 11.2
Isoleucine 9.6
Proline 79
Tyrosine 74
Valine 7.3
Phenylalanine 7.3
Histidine 5.6
Total 202.2

*Each value is the average of two replications.
"Each value is the average of four replications.
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