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ABAWI, G. S., and W. F. MAI. Mode of action
of Vydate in controlling Pratylenchus
penetrans.

Seedlings of ‘Baby Gold’ peach, ‘Cortland’
apple, and ‘Bartlett’ pear were planted initially
in 6-cm pots filled with a steamed sandy loam
and transplanted into 10-cm pots 3-4 weeks
later. In most experiments, approximately
10,000 Pratylenchus penetrans grown under
monoxenic conditions on alfalfa callus were
added to three holes in the soil of each pot. The
soil surface of each pot was covered with
aluminum foil, each pot was placed on its side,
and the seedlings were sprayed with Vydate®
[S-methyl-1-(dimethylcarbamoyl)-N-([methyl-
carbamoyl|-oxy) thioformimidate] to run off.
All experiments were conducted in a growth
chamber at a temperature of 21 C, 50-55%
relative humidity, and 2000 ft-c fluorescent
light 12 hr/day.

Two foliar applications of Vydate at 2-week
intervals drastically reduced numbers of all
stages of P. penetrans in roots of seedlings
treated before or after inoculation. In
comparison with treated controls, two foliar
sprays at rates of 2, 1.5, 1, or 0.5 Ib. a.i./100
gal water reduced populations of lesion
nematodes in roots of peach seedlings by 95.2,
94.0, 89.7, and 47.8%, respectively. Fewer
nematodes occurred in roots of apple seedlings
inoculated up to 6 weeks after treating than in
roots of similarly inoculated but untreated
seedlings. There was no indication that
nematodes left roots of treated seedlings, but
fewer penetrated. In one experiment, an
average of 3.1% as many nematodes penetrated
roots of treated seedlings as penetrated
untreated seedlings. Larger numbers of
nematodes were found around roots of treated
than around untreated seedlings during the first
3-4 weeks after inoculation, indicating that
Vydate in roots prevented invasion of P.
penetrans. Roots of treated apple, peach, and
‘Rutgers’ tomato seedlings in sand culture
attracted equal or higher numbers of P.

penetrans placed 1 cm from roots than did
untreated plants. Several lesion nematodes were
observed probing outer root cells with their
stylets, and a few were found with their heads
embedded in roots of sprayed tomato seedlings
growing in a water agar medium.—Department
of Plant Pathology, Cornell University, Ithaca,
N.Y. 14850.

BALDWIN, J. G., and HEDWIG
HIRSCHMANN. Fine structure of the
amphids of Meloidogyne incognita males.

Examination of Meloidogyne incognita by
electron microscopy indicates that the amphid
of the male consists of a cuticle-lined duct
containing cilialike processes and a large
glandlike cell. The amphidial nerve extends
anteriorly along the lateral sides of the
procorpus of the esophagus as a dendrite
bundie. It is closely accompanied along its
length by a glandlike cell (amphidial gland)
which enlarges at the level of the dorsal gland
ampulla and contains a few microvilli.
Immediately beneath the stylet knobs, the
dendrite bundle, consisting of 12-13 dendrites,
assumes a dorso-lateral position, whereas the
amphidial gland occupies the ventro-lateral
area. In the region of the stylet shaft, the
dendrites are encompassed by the gland and
again assume a lateral position. They undergo
certain fine-structural changes, and seven or
eight of them become lamellated with an
electron-transparent material present
throughout the gland. These lamellated
processes become arranged in a radial pattern,
whereas the remaining processes of the dendrite
bundle become scattered within the gland.
Slightly anteriorly, the radially arranged
dendrites enter the cuticle-lined amphidial duct
as cilialike structures. They are no longer
separated by lamellate material, and contain
scattered single and double microtubules. The
microtubules disappear toward the small
flattened or lobed anterior tips of the cilia,
which lie slightly beneath the basal plate of the
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cephalic framework. At the framework, the
oval-shaped duct broadens to an “I-shaped” slit
which eventually separates the lateral lips or
“cheeks” from the remainder of the lip region.
The amphidial gland may contain as many as
350 microvilli at its broadest part slightly
beneath the stylet knobs. The microvilli are
grouped into clusters of up to 20 within
membraneous chambers filled with
electron-transparent material. Most of the
microvilli disappear in the anterior half of the
gland, and the chambered portion terminates
slightly below the cephalic framework. The
amphidial duct is closely surrounded by
electron-dense vesicles and lamellar membranes.
Some of the membranes form a continuum
between the electron-transparent chambers of
the gland and the dense vesicles. The vesicles, in
turn, appear closely associated with the lining
of the amphidial duct.—Department of Plant
Pathology, North Carolina State University,
Raleigh 27607.

BISTLINE, F. W., and J. H. O'BANNON.
Response of citrus to subsurface tree-site
application of methyl bromide.

An injector probe was designed to treat
citrus replant sites for pest control. A single
injection 45-60 cm deep of 454 g methyl
bromide without tarping effectively controlled
Tylenchulus semipenetrans in the upper 90 cm
of soil in a radius of 120-150 cm. Utilizing this
procedure, experiments were conducted to
evaluate the time interval between fumigant
treatment and planting, and the subsequent
effect of site treatments on the growth of citrus
trees. Three planting dates were established
when soil temperature and moisture means
were: (i) 27.1 C and 4.2% (moisture-holding
capacity [MHC] = 5.5%); (ii) 18.5 C and 6.1%
(MHC = 8.5%); and (iii) 17.2 C and 6.6% (MHC
= 8.5%). The soil was a Lakeland fine sand
having a sand content of 94-96%. Various citrus
scion/rootstock combinations were planted 1,
2, and 3 weeks after site treatment. At
intervals, trees were rated for growth, foliage
condition and vigor. Qur observations indicate
that trees can be planted safely 1 week after
treatment when soil temperatures are 26-28 C,

after 2 weeks when temperatures are 16-20 C,

and after 3 or more weeks at lower
temperatures. In 1968, experiments were
established in three locations, which were

representative of citrus growing areas in
Florida, to study growth response of replants
following site treatment with 454 g methyl
bromide. The soils in the three locations were a
Lakeland sand, Lakeland loamy sand, and Felda
fine sand. Growth measurements of three
varieties on different rootstocks were taken
yearly for 3 years after planting. Hamlin orange
(Citrus sinensis) on Poncirus trifoliata rootstock
in treated sites showed a 3-year increase in
trunk diameter of 22.6% over the controls.
Tangerine (C. reticulata) on ‘Milam’ (Citrus
spp.) rootstock increased 2.1% and ‘Valencia’
orange (C. sinensis) on rough lemon (C.
jambhiri) rootstock increased
6.3%.—Horticultural Research and Technical
Services Department, The Coca-Cola Company,
Foods Division and Plant Science Research
Division, Agricultural Research Service, U.S.
Department of Agriculture, Orlando, Fla.
R2803.

BUSTILLO, B. A. Influence of Rotylenchulus
reniformis infection on replication of
cowpea chlorotic mottle virus in ‘Davis’
soybean,

Spectrophotometric analyses of purified
virus preparations and local lesion assays of
clarified sap indicated that Rotylenchulus
reniformis infection increases replication of
cowpea chlorotic mottle virus (CCMV) in
soybean, Glycine max ‘Davis’. Soybeans were
planted in a sterile soil mix in 15.3-cm pots,
inoculated with water suspensions of R.
reniformis larvae, and immediately covered
with a layer of soil. Nematode inoculation
densities of the three experiments were 1150,
2680 and 2900 larvae/seed. Twelve days after
seeding the plants were mechanically inoculated
with CCMV. After 4 or S days, all leaves were
harvested for virus purification and assay.
CCMV was purified by chloroform-butanol-
buffer extraction and by ultracentrifugation.
No visible differences were apparent between
the symptoms on plants inoculated with the
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virus versus nematode-virus. Plant heights, root
weights, and leaf weights were not significantly
different at the time of bharvest.
Spectrophotometric analyses of the purified
virus preparations indicated that virus
nucleoprotein was increased 15-73% in the
nematode-infected plants. Local lesion assays of
the clarified sap followed the same trend,
indicating that virus nucleoprotein was
increased as much as 43% when nematodes
were present.—Department of Plant Pathology
and Plant Genetics, University of Georgia,
Athens 30601.

CHAPMAN, R. A,, and D. R. TURNER. Effect
of entrant Meloidogyne incognita on
reproduction of concomitant Pratylenchus
penetrans in red clover.

Roots of aseptic seedlings of Trifolium
pratense ‘Kenland’ growing on
Hoagland-solution agar in petri dishes were
inoculated with larvae of Meloidogyne
incognita and gravid and/or mature females of
Pratylenchus penetrans as follows: (i) both
nematodes simultaneously; (ii) M. incognita 5
days prior to P. penetrans; and (iii) P. penetrans
alone. Plants in (i) and (ii) were examined at 19
days after inoculation and in (iii) at 14 or 19
days after inoculation in order to have
appropriate controls. P. penetrans invaded roots
equally well in all three treatments, but laid
fewer eggs in the presence of M. incognita.
When the M. incognita:P. penetrans ratio was
about 1:1 (15 of each), 37% fewer eggs/female
P. penetrans were laid in (i) and (ii) than in (iii).
When the M. incognita:P. penetrans ratio was
about 4:1 (52 M. incognita:14 P. penetrans),
46% and 58% fewer eggs/female P. penetrans
were laid in (i) and (ii), respectively, than in
(iii). Embryogeny and hatching of eggs were the
same in all three treatments. Numbers of eggs
per female, embryogeny, and hatching of eggs
were similar in galled and nearby nongalled root
tissue. Root galling was conspicuous, and most
M. incognita were half- to full-grown larvae or
young females at 19 days after inoculation. In
many instances, females and eggs of P
penetrans were in the cortex of galls only one
to two cells away from M. incognita individuals.

None was seen in syncytia or the stele. There
was no discernible effect of P. penetrans on the
development of M. incognita.—Department of
Plant Pathology, University of Kentucky,
Lexington 40506.

DUNN, R. A. Importance of depth in solil,
presence of host roots, and role of eggs as
compared to vermiform stages in
overwintering of Pratylenchus penetrans at
Ithaca, New York.

Mean numbers of Pratylenchus penetrans
recovered by Seinhorst elutriation from potato
field soil taken March 26, 1971 from varying
depths were: 5000 at O-15cm; 1185 at
15-30 cm; 97 at 30-45 cm; and 81 at 45-60 cm.
Approximately equal proportions of all
vermiform stages were recovered from all
depths; males were rare, comprising less than
1% of the adults recovered from soil.
Nematodes recovered from roots by incubation
for 7 days on a wrist-action shaker included
about 40% second-stage juveniles, suggesting
hatching of substantial numbers of eggs in
roots. An adjacent area, supporting primarily a
mixture of ryegrass, Lolium sp., and orchard
grass, Dactylis glomerata, was chosen to sample
through the following winter. Direct centrifugal
flotation was used to recover the P. penetrans
and eggs from the soil. Roots were screened
from known quantities of soil and
representative subsamples were incubated on a
wrist-action shaker for 7 days while others were
stained with acid fuchsin in lactophenol.
Numbers of P, penetrans in soil 0-15 cm deep in
February were similar to those in January, but
on April 3 were 40% of the January level.
Slightly more than half the total population at
this depth was in roots, and there was no
apparent difference in survival between
nematodes in roots and those free in soil. At
15-30 cm deep, total populations on February
1 and April 3 were 99 and 86% of that on
January 3, but much more of the surviving
population in April was recovered from soil
than from roots. No estimate can be made of
the number of P. penetrans eggs which survived
the winter free in the soil, but eggs of P.
penetrans identified by hatching in the
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laboratory were recovered from soil at both
depths on all sampling dates. There were 50
eggs in stained root segments containing 205
vermiform stages in January, and 39 eggs in
roots containing 220 vermiform P. penetrans
April 3, so substantial numbers of eggs were
present in root tissues through the winter. A
higher proportion of the P. penetrans seen in
stained roots taken from 15-30cm deep on
April 3 were second-stage juveniles, and more
eggs appeared nearly ready to hatch than in
roots 0-15 cm deep at that time or in roots at
either depth in January and February. This
suggests that embryonic development and
maturation can take place at winter soil
temperatures (0 to 3.5C in January, 0C
throughout February, -1-+1 C during March
and up to April 3 at 20-cm depth). There was
no evidence of recent egg-laying in roots taken
in April, nor were any females
gravid.—Department of Plant Pathology,
Cornell University, Ithaca, N.Y. 14850.

EPPS, J. M., and E. E. HARTWIG. Reaction of
soybean varieties and strains to Race 4 of
the soybean cyst nematode.

Race 4 of Heterodera glycines attacks all
commercial varieties of soybeans recommended
in Tennessee, Arkansas, and Missouri. In
greenhouse tests, over 3000 soybean varieties
and strains were planted in 8-cm clay pots
containing soil infested with H. glycines.
Individual plants were grown for 30 days,
removed, the roots examined for presence of
white females, and root systems rated for
resistance. Ratings were based on the number
of white females (0= none; 1 =1-5;2=6-10;3
= 11-30; 4 = >30). Most varieties and strains
were susceptible with ratings of 3 and 4, but a
few had varying degrees of resistance with
ratings of 0-2. A few plant introductions (P.I.)
and varieties from the germ-plasm collections
had low ratings. White females were found
infrequently on P.I. 88,788, P.I. 89,772, P.I.
87,631-1, *Cloud’, ‘Columbia’, ‘Peking’, P.L.
84,751, and P.I. 90,763. Some of these
apparently have a mixture of plant types in
terms of reaction to Race 4. Progeny of
resistant plants were more uniformly resistant

than were the parents. P.I. 88,788, P.1. 89,772,
and P.I. 87,631-1 have been selected for use in
breeding programs 1o develop resistance to
Race 4. P.1. 88,788 is a superior line because it
has low lodging and shattering characteristics,
and also has a high degree of resistance to
Meloidogyne incognita acrita. Strains having the
highest level of resistance to Race 4 previously
had been screened for resistance to one or more
of the three other races of H. glycines. The
degree of resistance of the new strains of
soybeans to Raced4 was lower than the
resistance observed with the Peking variety to
Race 3. However, the degree of resistance is
adequate to withstand severe attack by Race 4
under field conditions. Sinces Races 3 and 4
occur together in many fields, new varieties
muslt have resistance to both races if they are to
meet the needs of growers who plant soybeans
in areas infested with these nematodes.—Plant
Science Research Division, Agricultural
Research Service, U.S. Department of
Agriculture, Jackson, Tenn. 38301 and
Stoneville, Miss. 38776.

FASSULIOTIS, G., and P. D. DUKES. Disease
reactions of Solanum wmelongena and S.
sisymbrifolium to Meloidogyne incognita
and Verticillium albo-atrum.

In greenhouse evaluations of over 300
entries, no varieties or plant introductions of
Solanum melongena (eggplant) were found to
be resistant to the root-knot nematode,
Meloidogyne incognita (cotton strain). S.
sisymbrifolium, reported from India as resistant
to root-knot nematodes, was confirmed as
resistant to M. incognita. Roots grown in
infested soil for 30 days were studied
histologically and compared with ‘Florida
Market’ eggplants. Larvae penetrated the roots
readily, but did not develop beyond the second
stage. There was some galling response to
nematode invasion which was characterized by
slight hypertrophy and hyperplasia of cortical
parenchyma and pericycle tissues. Failure of
larvae to develop was associated with the
absence of giant cell development at the feeding
sites. Invaded roots showed marked necrosis of
cells around the heads of the larvae. In contrast,
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the nematodes in ‘Florida Market’ were fully
developed. Giant cells were large with thick
walls and gave a beaded appearance when
stained with fast green. Resistance of S.
melongena entries to Verticillium wilt
(Verticillium albo-atrum) was variable, but S.
sisymbrifolium showed uniform resistance. We
are currently attempting to make interspecific
crosses with several varieties of S. melongena in
order to transfer these potentially valuable
sources of resistance into horticulturally
acceptable eggplants.—U.S. Vegetable Breeding
Laboratory, P.O. Box 3348, U.S. Department
of Agriculture, Agriculture Research Service,
Plant Science Research Division, Charleston,
S.C. 29407.

FELDMESSER, J. Comparative laboratory and
greenhouse evaluations of several
nematicides.

In 48-hr direct-contact tests, D-1410
[S-(methyl 1-dimethylcarbamoyl)-N-(methyl-
carbamoyl 1) oxy thioformimidate] was lethal
to Panagrellus redivivus at 1000 ppm, and its
LDs, was 100-175 ppm. DD (1:1 mixture of
1,2-dichloropropane and 1,3-dichloropropene
and related chlorinated C; hydrocarbons) was
lethal at 40 ppm with an LDs, < 10 ppm, and
DBCP (1,2-dibromo-3-chloropropane) was
lethal at 80 ppm with an LDs, of <40 ppm.
Meloidogyne incognita larvae were exposed to
nematicides for 48 hr in direct contact tests,
and used immediately afterward to inoculate
tomato plants. Subsequent root examinations
showed that D-1410 was lethal at 750 ppm,
whereas DD, V-C 9-104 (O-ethyl S, S dipropyl
phosphorothioate) and BAY 68138 [ethyl 4
(methylthio)-m-tolyl isopropylphosphoro-
amidate] were lethal at 80 ppm and DBCP at
100 ppm. V-C 9-104 at 5.6 kg/hectare and BAY
68138 at 3.4 kg/hectare mixed into M.
incognita-infested soil prevented infection of
tomato seedlings planted afterward. Under
similar conditions, 3.4 and 6.7 kg/hectare of
D-1410 sharply reduced M. incognita infection
but was not 100% effective. One and two foliar
sprays (the second spray applied 2 weeks after
the first) of D-1410 at 3.6 gfliter of water and
BAY 68138 at 1.2 g/liter and applied to runoff,

were more effective as nematicides and/or
repellants when applied to tomato plants before
they were inoculated with M. incognita than
when applied after inoculation. Two foliar
sprays were more effective in reducing
root-knot nematode infection than one
application. BAY 68138 was more effective as a
foliar spray than was D-1410.—Plant Science
Research Division, Agricultural Research
Service, U.S. Department of Agriculture,
Beltsville, Md. 20705.

FLETCHER, C. L., and L. R. KRUSBERG.
Investigations of some lipids from Turbatrix
aceti.

Axenic cultures of Turbatrix aceti (Muller)
Peters were grown in a medium containing soy
peptone, yeast extract, beef liver extract, acetic
acid and distilled water for 21 days at 30 C.
Nematodes were separated from the medium
with 40% aqueous sucrose. Lipids from
lyophilized nematodes were extracted with
chloroform:methanol (2/1, v/v). Lipids and
fatty acids were analyzed by thin-layer, column
and gas chromatography.

Total lipids of 7. aceti contained equal
amounts of neutral and polar lipids.
Triglycerides accounted for 54% of the neutral
lipids, free fatty acids 18%, diglycerides 11%,
monoglycerides 8%, sterols 3% and sterol esters
3%. Several unidentified neutral lipid
compounds made up the remaining 3%. Choline
and ethanolamine phospholipids were the major
polar lipids, with lesser amounts of inositol
phospholipids present. Neutral and polar lipids
contained basically the same fatty acids but in
different relative quantities. C-18 and C-20
fatty acids accounted for 80% of the total in
the neutral lipids and for 95% of the total in
the polar lipids. The C-18 unsaturated fatty
acids predominated in the neutral lipids,
whereas the C-20 unsaturated fatty acids
predominated in the polar lipids. /50-18:0 was
the major branched-chain fatty acid in the polar
lipids and iso-15:0 was the predominant one in
the neutral lipids. Both a- and vy-linolenic acids
were detected in the neutral lipids, but only
v-linolenic acid was found in the polar lipids.
The fatty acid composition of the individual
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neutral lipids were all similar.—Department of
Botany, University of Maryland, College Park
20742,

FOX, J. A, L. H. AUNG, and A. J. WEBBER,
JR. The relationship of a steroid to
resistance of soybean to Heterodera
glycines.

Resistance to Heterodera glycines (HG) in a
number of soybean breeding lines was found to
be correlated with a shift in the sex ratio of the
nematode. The number of nematodes per plant
and per cent males developing on the
susceptible variety ‘Lee’ and the resistant
breeding lines ‘Peking’, P.I. 90763 and ‘Pine
Dell’, when inoculated with 2000 larvae of the
Mo-1 isolate of HG, were 173 (40%) on ‘Lee’,
12 (100%) on ‘Peking’, 238 (94%) on P.L
90763 and 115 (70%) on ‘Pine Dell’. Two types
of resistance were apparent: (i) resistance which
reduced the number of nematodes but was
apparently more effective against females than
males and (ii) resistance which did not reduce
the number of nematodes but apparently
induced most larvae to become males.

Gas-liquid chromatography analysis of
steroidlike substances in roots of ‘Lee’
(susceptible to HG) and ‘Pickett’ (resistant to
HG) showed the presence of an estronelike
substance in ‘Pickett’ but not in ‘Lee’. This
difference indicated the possibility that host
steroids could be involved in the resistance
mechanism in soybean. An estronelike
substance was also found in HG females which
had developed on ‘Lee’. Since the substance
was not found in ‘Lee’, these data indicated
that host steroids (assuming HG does not
synthesize steroids) could be precursors of
nematode sex hormones.

Application of exogenous estrone to
preinfected seedlings was made as follows:
seedlings of ‘Lee’ and ‘Pickett’ were
transplanted into 6-cm pots infested with 2000
larvae of the Tenn-1 isolates of HG. After 48
hr, the seedlings were washed from the pots and
transferred to 100-ml tubes containing (i)
distilled water check; (i) 0.5% N,N-dimethyl
formamide (DMF), a solvent check; (iii) 10-9-,
(iv) 10°7- and (v) 105-M concentrations of

estrone in 0.5% DMF. Males were counted
every 5 days beginning 15 days after
inoculation, and females were counted 30 days
after inoculation. The number of nematodes
per plant and per cent males for each treatment
on ‘Lee’ were (i) 231.1 (65%); (ii) 217.2 (58%);
(i) 325.5 (62%); (iv) 356.0 (66%); and (v)
260.5 (59%); whereas on ‘Pickett’ they were (i)
118.0 (99%); (ii) 65.8 (98%); (iii) 60.2 (99%);
(iv) 44.8 (98%); and (v) 89.8 (99%). The
estrone concentration at 107 M made ‘Lee’
more susceptible and ‘Pickett’ more resistant.
From these results, we have developed the
hypothesis: host steroids may influence the
nematode’s metabolism of growth and molting
hormones to produce a type of resistance which
reduces the number of nematodes or they may
influence the metabolism of the nematode’s sex
hormones to produce a type of resistance which
induces most larvae to become
males.—Department of Plant Pathology and
Physiology, Virginia Polytechnic Institute and
State University, Blacksburg 24061,

FOX, J. A., and L. SPASOFF. Interaction of
Heterodera solanacearum and Endogone
gigantea on tobacco.

Greepnhouse studies have indicated that
Heterodera solanacearum (HS) and Endogone
gigantea (EG) mutually suppress reproduction
of the other on tobacco. One-month-old
seedlings of ‘NC 95 (a flue-cured variety
susceptible to HS) and ‘BVA 523’ (a Burley
breeding line resistant to HS) were transplanted
into 15-cm pots with the following treatments:
(i) sterilized soil; (ii) soil infested with 20,000
HS eggs/pot; (iii) soil infested with 10 EG
spores/pot; and (iv) soil infested with 20,000
HS eggs and 10 EG spores/pot. Five replicates
of each treatment were washed out 2 months
after transplanting. HS females and EG spores
were counted, and dry weight was obtained of
each plant. The numbers of HS females and EG
spores per plant on ‘NC 95’ for each treatment
were (i) 0 and 0; (ii) 1308 and 0; (iji) O and 77;
and (iv) 850 and 25; whereas on ‘BVA 523
they were (i) O and O; (ii) 12 and 0; (i) 0 and
54; (iv) 9 and 35. The data suggest a
competitive interaction between HS and EG as
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each adversely affects the reproduction of the
other and seem to compete for the same
“living” space and/or food supply. The dry
weights for ‘NC 95” in each treatment were (i)
2.54; (i) 3.19; (iii) 3.49; and (iv) 2.87 g; for
‘BVA 523" they were (i) 4.72; (i) 2.30; (iii)
2.39; and (iv) 1.95 g. The data indicate that
‘NC 95" is more tolerant to the population
levels tested of HS and EG than ‘BVA 523’
Data also suggest that EG may be pathogenic to
some hosts.—Department of Plant Pathology
and Physiology, Virginia Polytechnic Institute
and State University, Blacksburg 24061.

GOLDEN, J. K., and S. D. VAN GUNDY,
Influence of Meloidogyne incognita on root
rot development by Rhizoctonia solani and
Thielaviopsis basicola in tomato.

In field and greenhouse studies, roots of the
tomato variety, ‘Pixie Hybrid’, were severely
rotted when grown in field soil containing
Meloidogyne incognita. Roots of plants growing
in soil free of nematodes did not exhibit
premature decay. Rhizoctonia solani and
Thielaviopsis basicola were found to be the
initial fungal invaders of galled roots.
Nematode-infected roots become more
susceptible to fungal attack with increasing age.
In order to sort out possible biochemical
mechanisms functioning in nematode-infected
roots that might affect their susceptibility to
attack by R. solani and T. basicola, a study was
conducted on leakage of electrolytes and
14(C.labeled organic compounds from
Meloidogyne incognita-infected and healthy
roots at 5-day intervals for the duration of the
nematode life cycle. Electrolyte leakage
patterns were determined by monitoring
changes in conductivity with time of a sterile
distilled water bathing solution containing
intact diseased roots and excised galls, on which
the cut ends were sealed. Noninfected roots
served as controls. Increased leakage of
electrolytes occurred 5 days after nematode
infection. The magnitude of electrolyte leakage
from galled roots, when compared with healthy
roots, increased as female nematodes matured
with maximum leakage occurring 4-6 weeks
after infection. Organic compounds labeled by

photosynthetic assimilation of '#C-carbon
dioxide and translocated to diseased roots
followed similar patterns with maximum
leakage occurring near the end of the nematode
life cycle. Both R. solani and T. basicola
responded to the increased metabolite leakage
from gall tissue by growing more vigorously on
the surface of semipermeable cellophane
membranes separating the fungus from galls
than on membranes separating the fungus from
healthy root tissue. Permeability alterations
induced in tomato roots by Meloidogyne
incognita parasitism which results in increase
leakage of electrolytes and organic compounds
could be of major importance in disease
complexes involving root knot nematodes and
other rhizosphere microorganisms.—Supported
by W-56 Regional Research Funds. Department
of Nematology, University of California,
Riverside 92502.

HARRISON, R. E., and J. L. MURAD. Effects
of annual prescribed burning on nematode
populations from a Louisiana pine forest.

Nematode populations from a 1/4-acre plot,
burned annually since 1915, and from an
adjacent 1/4-acre plot, unburned since 1912,
were monitored for 24 consecutive months.
The principal tree species present on the
unburned plot were loblolly pine (Pinus taeda),
shortleaf pine (P. echinata) and sonderegger
pine (P. sondereggeri). Longleaf pine (P.
palustris) was the only tree species present on
the burned plot.

Each plot was divided into three subplots,
from which random soil samples were collected
every month with a 2-cm-diam LaMotte auger.
Samples were divided into three layers
according to soil depth: Layer 1, 0-10 cm;
Layer II, 10-20 cm; and Layer II1, 20-30 ¢m.
Seinhorst’s method of elutriation-sieving was
used to separate nematodes from five 250-g soil
samples taken from each layer within each plot.

Results showed that total numbers of
nematodes differed significantly (P > .01) from
month to month and from year to year, with
22.1% more nematodes recovered in the 2nd
year than the first. The fluctuation of
nematode populations during the fall and
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winter months of both years closely paralleled
one another, with highest peaks in September,
followed by a gradual decline in numbers
through the winter. The remaining months
demonstrated no definite fluctuation pattern.

Total nematode numbers from the
unburned and the burned plots differed
significantly (P> .01). The unburned plot
yielded significantly higher (P> .01) numbers
of larvae and higher total population levels in
17 of the 24 months than did the burned area.
No significant difference between plots was
noted for adults. Larvae comprised 81.1% and
adults 18.9% of the 24-month total number of
nematodes recovered from both plots. This
approximates a 4:1 ratio of larvae to adults.

Nematode numbers decreased significantly
(P> .01) as the sampling depth increased. Of
the total population, 61.3% were recovered
from Layer [; 25.2% from Layer H; and 13.5%
from Layer III. Variations in the horizontal
distribution of nematodes were also observed:
the average per cent deviation from the mean
was 33.7% for the unburned plot and 30.3% for
the burned plot.

Nematode population levels were highly
correlated with soil temperature, but no
significant correlation was noted with soil
moisture or soil pH.

The prescribed buming of Roberts’ Plots
caused no immediate changes in populations of
larvae and adults, according to a regression
analysis applied to samples collected 1 hr
before burning and to samples collected 24 hr
later.—Supported by Mcintire-Stennis
Cooperative Forestry Research Project MRP-22.
Department of Zoology and the School of
Forestry, Louisiana Tech. University, Ruston
71270.

JATALA, P., and H. J. JENSEN.
Interrelationships of Meloidogyne hapla and
Heterodera schachtii populations on Beta
vulgaris.

Three-week-old seedlings of sugar beet
(variety ‘USH9-A’) were inoculated with
combinations of 250, 500 and 1000
Meloidogyne hapla and Heterodera schachtii
larvae. Inocula combinations included both

nematodes simultaneously, M. hapla preceding
H. schachtii and H. schachtii preceding M. hapla
by 10 days. Inoculated control treatments
received 250, 500, 750, 1000 and 1250 larvae
of either species alone. Gall and cyst counts

were made after 30 days of exposure. There
were significant reductions of M. hapla galls in
treatments when H. schachtii preceded M.
hapla. This interaction was termed amensalisin,
with M. hapla serving as an amensal and F.
schachtii serving as an inhibitor. Conversely,
when M. hapla preceded H. schachtii, there
were significant increases in cyst formation by
the latter. When the plants were pre-exposed to
250 M. hapla larvae for 10 days prior to
inoculation with 1000 H. schachtii larvae, there
was a fivefold increase in cyst production. This
relationship was termed commensalism with H.
schachtii serving as a commensal. Further
studies with longer periods between
inoculations indicated that if the majority of
pre-invading parasites (M. hapla) were in the
second to fourth stages of development within
plants prior to inoculation by H. schachtii, the
growth and development of the latter were
retarded. Conversely, when a majority of
pre-invading parasites were at stages of young
females prior to H. schachtii inoculation, the
growth and survival of the latter were greatly
increased. As the pre-invading parasites (M.
hapla) reached stages of fully grown (eggs not
observed) and egg-laying females in plants prior
to inoculation by H. schachtii, the
commensalistic activities of the latter
progressively decreased. In both types of
relationships, pre-invading parasites acted
independently and had a population growth
and establishment equal to treatments receiving
either of the parasites alone. In treatments
when both nematodes were inoculated
simultaneously, there were no significant
changes in population of either parasite.
Relationships of this nature were termed as
neutralism.—Department of Botany and Plant
Pathology, Oregon State University, Corvallis
97331.

JATALA, P., and H. J. JENSEN.
Self-interactions of Meloidogyne hapla and
Heterodera schachtii on Beta vulgaris.
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Three-week-old seedlings of sugar beet
(variety ‘USH9-A") were inoculated with 250,
500 and 1000 Meloidogyne hapla or Heterodera
schachtii larvae and exposed to the nematodes
for 10 days. Then the plants were reinoculated
with a simijlar number of larvae of the same
nematode in all combinations. An inoculated
control series received 250, 500, 750, 1000 and
1250 larvac of either species in a single
inoculation. Numbers of galls and cysts 30 days
after the second inoculation were recorded.
Comparisons were made between double and
single inoculation treatments receiving the same
number of total inocula. The number of galls in
treatments receiving 250 + 250 M. hapla larvae
was significantly higher than the number in
treatments receiving 500 larvae at a single
inoculation time. The number of cysts in
treatments receiving 250 + 250, 250 + 500, and
250 + 1000 larvae of H. schachtii was three,
four, and five times greater, respectively, than
in treatments receiving 500, 750 and 1250
larvae. Longevity of plants receiving no
inoculum was significantly higher than all
inoculated treatments. There were general
trends of lower longevity rates in
double-inoculated treatments versus
single-inoculated treatments. This trend was
more pronounced in plants inoculated with M.
hapla. Lower ratios of total soluble/reducing
carbohydrates were exhibited in all
double-inoculated series when compared to
other treatments. Results of elemental analysis
indicated lower quantities of B, K and P in all
plants inoculated with M. hapla and lower
quantities of B, K and Mg in plants inoculated
with H. schachtii as compared with
noninoculated-control treatments. In H.
schachtii self-interaction studies, quantities of
Mn, Cu and Zn were lower in most of the
double-inoculated series as compared to
single-inoculated treatments.—Department of
Botany and Plant Pathology, Oregon State
University, Corvallis 97331.

JOHNSON, A. W., and R. B. CHALFANT.
Control of nematodes and corn earworm on
sweet comn.

The objectives of a 3-year study were to

determine the effects of soil-applied organic
pesticides on control of corn earworm
(Hcliothis armigera) and nematodes on sweet
corn. Belonolaimus longicaudatus, Trichodorus
christiei, Criconemoides ornatus and
Pratylenchus zeae were the principal nematodes
found in the test plots. Soil fumigants,
1,3-dichloropropene, 1,2-dichloropropane
(DD), 1,2-dibromo-3-chloropropane (DBCP),
and ethylene dibromide (EDB) were applied
with a single chisel in the row and followed
with a bedding attachment. Soil temperature
and moisture at a depth of 15 cm ranged from
19 to 20C and 4.8 to 6.0% (oven dry wt),
respectively, when the chemicals were applied.
Granules of nonvolatile insecticide-nematicides:
aldicarb, carbofuran, Bay 25141, Bay 68138
and prophos were applied (6.7 kg/hectare) in a
30-cm band and incorporated 15-20 cm deep
with a power-driven rototiller approximately 2
weeks after soil fumigants were applied. Sweet
corn, Zea mays var. saccharata ‘Seneca Chief”,
was planted 1-3 days after application of
nonvolatile pesticides.

Plant growth in soil treated with pesticides
was superior to growth in nontreated soil.
Plants in plots treated with carbofuran and Bay
68138 grew taller, which was attributed to
control of nematodes.

Based on the mean numbers of nematodes 3
months after chemical application, nonvolatile
materials were more effective against sting and
stubby-root nematodes than were the soil
fumigants. Bay 68138 was more effective than
other pesticides in controlling sting and
stubby-root nematodes. Aldicarb was not
effective against ring nematodes. Each year
plots treated with aldicarb contained almost as
many (1970), if not significantly more (1969,
1971), ring nematodes than did control plots.
This suggests that its nematicidal properties
were not effective or had disappeared, and the
ring nematodes, possibly free from their
competitors, increased rapidly. All pesticides
gave good control of lesion nematodes.

Nematicide treatments increased average
yield over respective controls by 31%, but did
not significantly (P = .05) affect the weight of
ears. Yield and nematode data indicate that
sting, stubby-root and lesion nematodes were
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responsible for the reduction in yield.
Correlation cocfficients indicate an inverse
relationship between number of nematodes per
150-ml soil sample and vyield. Since many
chemicals in our tests are insecticidal, there is
the possibility that increased yields were partly
due to the control of soil insects. However, our
data indicate that the number of ears infested
with the com earworm was not significantly (P
= .05) affected by soil chemical treatments. We
conclude that nematicides-insecticides at
dosages used in our tests were not absorbed by
the corn root system and translocated to the
ear in sufficient quantities to control the corn
earworm effectively; and that they reduced the
initial nematode population, delayed buildup,
and prevented them from reaching economic
threshold levels until after crop
maturity.—Plant Science Research Division,
Agricultural Research Service, U.S. Department
of Agriculture and Department of Entomology
and Fisheries, Coastal Plain FExperiment
Station, Tifton, Ga. 3179%4.

JOHNSON, JERRAL D., and W. H. THAMES.
The biology of a population of Nacobbus
(Hoplolaimidae: Nematoda) found
parasitizing spinach in Texas.

The host range and morphology of an
unidentified species of Nacobbus was found to
differ from previously described species. The
life cycle closely paralleled that of N
batatiformis as determined by Schuster and
Thorne. Hosts included members of the families
Cruciferae, Cucurbitaceae, Malvaceae and
Solanaceae. The only native host found was
Solanum triquetrum Cav. Optimum
temperature for development was 20 C with
‘Bloomsdale’ longstanding spinach as host, and
24 C with ‘Rutgers’ tomato. There was no
development at temperatures above 28 C.
Additions of Ca to Ca-free Hoaglands at 4 meq
and above reduced the number of larvae
produced on greenhouse-grown ‘Rutgers’
tomato.—Department of Plant Sciences, Texas
A&M University, College Station 77843.

KINLOCH, R. A. Evaluation of varietal and
nematicidal combination for the control of
Meloidogyne incognita on soybean.

An evaluation of methods to control

Meloidogyne incognita on soybean in Florida
indicated the necessity for proper soybean
varietal selection in combination with
nematicidal treatment to maximize yields on
infested soil.

Nematode control, as measured by yield
data, was evaluated on replicated randomized
field plots measuring 6 m long and 2 rows wide
on 0.9-m centers. Evaluated volatile
nematicides were 1,2-dibromo-3-chloropropane
(DBCP at 8.7 and 11.7 kg/hectare) and
1,3-dichloropropene (Telone® at 114.3
kg/hectare). Nonvolatile nematicides evaluated
at 1.7, 2.2, 34 and 4.5 kg/hectare were
0,0-diethyl O-p-methylsulfinyl phenyl
phosphorothioate (Dasanit®), ethyl
4-(methylthi0)-m-tol(%l isopropylphosphor-
amidate (Nemacur®), S, S-diisopropyl
2-methoxyvinyl phosphonodithioate
(Chemagro 7375), 24-dimethyl-2-formyl-1,3-
dithiolane oxime methyl carbamate (Tirpate®),
S-methyl 1-(dimethylcarbamoyl)-N- [ (methyl-
carbamoyl)oxy] thioformimidate (Vydate®),
VC9-104 (O-ethyl S§,S-dipropyl
phosphorodithioate), carbofuran and aldjcarb.

In one study, two varieties were planted on
infested land that had supported soybeans for
several years. Untreated plots of soybean
varieties ‘Hood’ and ‘Bragg’ yielded 209 and
1642 kg/hectare, respectively. Nematicidal
treatment of the ‘Hood’ plots increased yields
approximately 6- to 10-fold, with the greatest
yield of 2032 kg/hectare from 11.7 kg
DBCP/hectare. Treatment of the ‘Bragg’ plots
increased yields approximately 1- to 2-fold,
with the greatest yield of 2753 kg/hectare from
Nemacur at 4.5 kg/hectare. Treated ‘Hood’
plots did not yield significantly more than
untreated ‘Bragg’ plots.

In a second study, ‘Hampton 2006A’
soybeans grown on land that had supported
field corn for the previous 2 years were
compared with ‘Bragg’ soybeans grown on
adjacent land that had supported soybeans
continuously for several years. Untreated plots
yielded 1050 kgfhectare of ‘Hampton 266A°
and 1810 kg/hectare of ‘Bragg’. Nematicidal
treatments increased ‘Hampton 266A’ by
approximately 1- to 2-fold, with the greatest
yield of 2221 kg/hectare from 11.7 kg
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DBCP/hectare. Treatment of ‘Bragg’ increased
yields by approximately 1- to 1.5-fold, with the
greatest yield of 2699 kg/hectare from 11.7 kg
DBCP/hectare.

In both studies, treatment of the susceptible
varieties ‘Hood’ and ‘Hampton 266A’ produced
the greatest yield increases. However, the
greatest soybean production resulted from
treatment of the more resistant variety
‘Bragg’.—Supported by USDA Grant No.
116-15-14(89-106). University of Florida,
Agricultural Research Center, Jay 32565.

KRUSBERG, L. R., R. S. HUSSEY, and C. L.
FLETCHER. Lipid and fatty acid
composition of females and eggs of
Meloidogyne incognita and M. arenaria.

Meloidogyne incognita (N.C. State Univ.
Pop. No. 190) and M. arenaria (N.C. State Univ.
Pop. No. 54) were propagated on tomato plants
in the greenhouse for 6 weeks. Females were
collected from enzyme-macerated galled roots
by sieving. We collected eggs by rubbing egg
masses off galled roots and removing the
gelatinous matrix with NaOCl solution. Eggs
then were washed and concentrated by sieving.
Lipids were extracted from lyophilized females
and eggs with chloroform:MeOH (2:1, v/v).
Lipids and fatty acids were analyzed by
thin-layer, column and gas chromatography.

Females and eggs of M. incognita contained
46% and 64% lipid, respectively, whereas
females and eggs of M. arenaria contained 40%
and 67% lipid, respectively. Fatty acids
accounted for 89-95% of the total lipid of
females and eggs of both nematode species.
Neutral lipids, primarily triglycerides,
accounted for around 90% of the total lipid of
both females and eggs of the two nematode
species, and polar lipids for about 10%. The
same 24 fatty acids were identified in all
nematode material examined. The total lipid
fatty acid patterns of females and eggs of both
nematode species were quite similar, with the
18:1 fraction accounting for about 75% of the
total fatty acids. The fatty acids 14:0, 16:0,
16:1, iso-17:0 and 20:1 made up about another
20%, and the other 14 fatty acids identified
accounted for the remaining 5% of the total

fatty acids. The 18:1 fraction from the various
nematode preparations was composed of
95-99+% vaccenic acid (18:1°' ') and 4% to less
than 1% oleic acid (18:1°%). These data suggest
that root-knot nematodes possess a prodigious
ability for fatty acid synthesis and that perhaps
for some reason these nematodes may be
incapable of synthesizing the common oleic
acid but rather synthesize the isomer, vaccenic
acid, as their primary fatty acid.—Department
of Botany, University of Maryland, College
Park 20742, and Department of Plant
Pathology, N.C. State University, Raleigh
27607.

MAC DONALD, D. H. Effect of variations in
the mineral nutrition of mint on the number
of Pratylenchus penetrans in the roots.

Uniform rooted mint, Mentha spicata,
cuttings were grown in Pratylenchus
penetrans-infested soil for 5-7 days before being
transplanted to 15-cm plastic pots filled with
acid-washed quartz sand. The plants were
watered twice a week with Hoagland and
Arnon’s No. 2 solution (modified to contain
from 2 to 26 meq of Catt plus K*/ljter) and
with 100 ml of deionized water once a week.
Plants were cut back to two shoots, each a
maximum of 10cm in length, about every 2
weeks during experiments lasting up to 13
months. All experiments were conducted in a
glasshouse at 24 C with 18-hr illumination.
Nematodes were extracted from infected mint
roots incubated for 15-19 days in tap water in
deep petri dishes on a horizontal shaker.

Significantly more (1.8 to 3.5 times as
many) nematodes were present in mint roots
that had received a nutrient solution containing
4 meq of Cat* and 4 meq of K*/liter than in
the roots of plants which had received 2-4 or
14-26 meq/liter of these ions, present in every
case in a 1:1 ratio. In another experiment a
series of pairs of nutrient solutions were
prepared. Both solutions of a given pair
contained the same total number of meq of
Ca** plus K¥, but these ions were present in a
3:1 ratio in one solution and in a 1:3 ratio in
the other. In six to seven such comparisons, the
roots of mint plants that received the nutrient
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solution with the 1:3 Catt:K* ratio contained
more nematodes than did the roots that
received the 3:1 Ca**:K* ratio. In contrast to
the results of the first experiment in which
plants supplied with nutrient solutions
containing 4 meq each of Ca*t and Kt/liter
supported the largest lesion nematode
populations, plants supplied with 1:3 Catt:Kt
solutions containing a total of 6, 8, 12, 16, or
20 meq of these ions all supported large
nematode populations. Plants which received a
nutrient solution with a 3:1 Cat*t:K* ratio
containing a total of 12 meq of these ions
supported 1.1 times as many lesion nematodes
as the plants which received the companion 1:3
Ca**:K* solution, and 1.2 to 4.6 times as many
nematodes as any of the other plants that
received the high Cattldow K%t solutions.
Definite alterations in the nitrogen metabolism
of M. piperita have been shown to occur when
the Cat*:K* ratio of the nutrient solution was
changed from less than one to more than three.
Such metabolic changes in turn might be at
least partially responsible for the differences in
numbers of P. penetrans obtained in these
studies.—Department of Plant Pathology,
University of Minnesota, St. Paul 55101.

MC KENRY, M. V. and I. J. THOMASON. 4
generalized concept concerning the
distribution of fumigant-type pesticides in
soils.

Actual measurements of the soil vapor phase
concentration of 1,2-dichloropropane and of
ethylene dibromide under varied laboratory and
field conditions have enabled us to predict their
movement in the field. This information is
useful in determining the distribution of these
pesticides among the vapor, water and particle
phases of soils. The relative sorptive capacity of
soils for these materials is listed in descending
order: ethylene dibromide >
trans-1,3-dichloropropene >
cis-1,3-dichloropropene > 1,2-dichloropropane.
The material with the lowest sorptive capacity
is able to move through soils to the greatest
extent and at the greatest rate. This

information coupled with previous
investigations concerning chemical adsorption,
rates of degradation, and rates of loss to the
atmosphere enable one to predict the behavior
of these pesticides in soils. The amount sorbed
by soil is the product of the total soil vapor
phase concentration and the measured sorptive
capacity. The sorbed phase includes that
amount in the water phase and that which is
physically adsorbed. That amount of toxicant
sorbed, degraded, lost to the atmosphere and
chemically adsorbed plus that present in the
soil vapor phase accounts for the total amount
of toxicant originally added to the soil.

Using these four chemicals as a reference
point, it is then interesting to conjecture the
fate of other fumigant-type materials in similar
field conditions. Knowledge of the method by
which toxicants distribute themselves in soils is
helpful in understanding previous reports in the
literature concerning responses to fumigants.
The development of a schematic representation
is also helpful in determining which fumigant or
combination of fumigants will be most useful in
a given field situation.—Supported in part by
NIH Grant ES 00084. Department of
Nematology, University of California, Riverside
92502

MINTON, N. A,, and H. B. GILLENWATER.
Methyl bromide fumigation of peanut pods
and shells to kill Pratylenchus brachyurus.

Eighteen 500-ml samples of peanut pods
and shells (seeds removed) were fumigated
separately with methyl bromide for 24 hr at
25C in a 1-iter flask. Methyl bromide was
applied into the flask with a syringe through a
sealed-center delivery tube fixed in the stopper
of each flask. Five dosages: 17.3, 24.5, 33.1,
44.6, and 50.9 mg/liter, and untreated controls
were replicated three times. Fumigant dosages
were confirmed by the treating of empty flasks
and flasks with the peanut pods and shells and
determination of the resulting concentrations
by gas chromatography at 0, 1, 6, and 24 hr
after treatment. Concentration X times (C X T)
product for each dosage was calculated on the
basis of these four sampling periods. The CX T
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product for the five dosages were: 17.3
mg/liter—shells 216.5, pods 214.0; 24.5
mg/liter—-shells 404.7, pods 351.2; 33.1
mg/liter—shells 538.7, pods 442.1;, 44.6
mg/liter—shells 704.7, pods 610.2; 509

mg/liter—shells 786.1, pods 703.6. Fumigated
samples were aerated 48 hr and held in plastic
bags 3-8 wecks. Two laboratory assay trials and
one bioassay trial for nematode kill were made
on empty shells and on shells from whole pods.
Three g of shells were comminuted in a food
blender for 30 sec and placed in Baermann
funnels in a mist chamber. Nematodes were
collected and counted at intervals up to 360 hr.
Bioassays were conducted with ‘Golden Cross
Bantam’ corn roots grown in steamed soil
containing 20 g of peanut shells. After 3
months, 5-g root samples were assayed for
nematodes. Methyl bromide sorption increased
with increase in dosage, and greater amounts
were sorbed by whole pods than by shells.
Results of laboratory assays and bioassays
showed that dosages greater than 17.3 mg/liter
at 25 C for 24 hr killed all nematodes in empty
shells but not in shells of whole pods. In the
first laboratory assay trial, no live nematodes
were recovered from the fumigated pod
samples, but in the second trial, low numbers of
live nematodes were recovered from samples of
both empty shells and pods fumigated at 17.3
mg/liter, and from pod samples fumigated at
24.5 and 44.6 mg/liter. Several live nematodes
were recovered from corn roots grown in soil
containing shells that were fumigated with 17.3
mg/liter and shells of whole pods that were
fumigated with 17.3, 24.5, and 33.1 mg/liter.
One nematode was recovered from a whole pod
sample fumigated with 50.9 mg/liter.
Germination tests of peanut seeds indicated
that methyl bromide dosages of 17.3 and 24.5
mg/liter were not injurious to peanut seeds.
Dosages of 33.1 and 44.6 mg/liter decreased
germinatjon about 5%, whereas 50.9 mg/liter
decreased it 15%.—Plant Science Research
Division, Agricultural Research Service, U.S.
Department of Agriculture, Coastal Pluin
Station, Tifton, Ga. 31794, and Market Quality
Research Division, Agricultural Research
Service, U.S. Department of Agriculture,
Savannah, Ga. 31403.

OLTHOF, T. H. A,, C. F. MARKS, and J. M.
ELLIOT. Relationships between population
densities of Pratylenchus penetrans and crop
losses in flue-cured tobacco in Ontario.

Flue-cured tobacco ‘Delhi 34 was grown in
concrete drainage tiles 40-cm in diam and
60-cm long, buried vertically to a depth of
55 cm in rows in a tobacco field. The tiles were
filled with soil infested with 0, 666, 2000,
6000 or 18,000 root-lesion nematodes,
Pratylenchus penetrans/kg of soil. Each
nematode population density was replicated 10
times. We grew the crop to maturity using
normal cultural practices such as fertilization,
insect control, irrigation, topping and hand
suckering. Five pullings were harvested and the
leaves cured and graded commercially. Yield
and grade index decreased with increasing
preplant soil population densities in excess of
666/kg of soil. Crop indices (yield X grade) at
initial densities of 2000, 6000, and 18,000
nematodes/kg of soil were, respectively, $215,
$403, and $1010/hectare less than the control,
representing losses of 5.9%, 11.0% and 27.5%.
Decreases in the maturity index and in
percentage dry stalk weight with increasing
densities indicated that the nematode caused a
delay in maturity. Increases in nematode
population densities were correlated with
decreases in top and root weight and in plant
height. All final soil population densities were
lower than the initial densities except at the
lowest density. Soil populations at midseason
were lower than the initial and final
populations. Root populations of P. penetrans
at harvest were in excess of half a million at the
18,000/kg initial soil population density. The
results suggest that fumigation, which costs
$75/hectare, or approximately 2% of the crop
value, is economically warranted at preplant
densities in excess of 666/kg (300/lb.) of
soil.—Research Station, Canada Department of
Agriculture, Vineland Station and Delhi,
respectively, Ontario, Canada.

PERRY, V. G, and J. A. ZEIKUS. Host
variations among populations of the
Meloidogyne incognita group.

Four populations of the Meloidogyne
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incognita spccies group were collected in
Florida. One population is a severe pathogen of
strawberry, a second attacks the root-knot
nematode-resistant ‘Okinawa’ and ‘Nemagard’
peach rootstocks, a third population was
collected from sugarcane in South Florida and a
fourth, considered to be “normal” M.
incognita, was collected from tomato. Each of
these four populations reacted differently on
selected hosts. Only the normal population
reproduced on ‘California Wonder’ pepper. The
population collected from strawberry was the
only one to reproduce on ‘Florida 90
strawberry, and the population collected from
peach was the only one to reproduce on the
‘Okinawa’ peach rootstock. The population
from sugarcane was the only one to attack and
reproduce on the resistant ‘NC-95° tobacco.
These results show that host preference
differences occur among populations of M.
incognita collected in Florida.— Contribution of
S§-76 vregional project. Department of
Entomology and Nematology, University of
Florida, Gainesville, Fla. 32601.

PHIPPS, P. M., R. J. STIPES, and L. 1.
MILLER. A4 race of Meloidogyne incognita
from Albizzia julibrissin parasitizes
Nicotiana tabacum ‘NC 95°.

Enlargements on the roots of Mimosa
(Albizzia julibrissin) were complexes containing
a root-knot nematode and nitrogen-fixing
bacterium. Perineal patterns of female
nematodes from the roots of different Mimosa
clones were similar and typical of Meloidogyne
incognita.

Experiments were initiated to determine the
ability of the isolate to reproduce on the ten
host differentials suggested for root-knot
nematode species identification by the
Southern 76 Regional Technical Committee.
These hosts are Arachis hypogaea ‘NC?2’
(peanut), Capsicum frutescens ‘California
Wonder” (pepper), Citrullus vidgaris ‘Dixie
Queen’ (watermelon), Fragaria chiloensis var.
ananassa ‘Albritton’ (strawberry), Gossypium
Airsutum ‘McNair 1032 (cotton), Ipomoea
batatas ‘Allgold’ and ‘Puerto Rico’ (sweet
potato), Lycopersicon esculentum ‘Rutgers’

(tomato), Nicotiana tabacum ‘NC 95’ (tobacco)
and Zea mays ‘Dixie 82’ (corn). The medium
for potting each host was infested with 10 egg
masses obtained from single-egg-mass cultures
on tomato. Each treatment was replicated four
times. After 10 wecks, the plants were
examined and rated on the basis of root galling
and egg mass production.

The nematode isolate from Mimosa
reproduced well on ‘NC 95’ tobacco, tomato,
watermelon and Mimosa; moderately on
cotton, ‘Allgold’ sweet potato and pepper;
slightly (with no galls) on com, and not at all
on strawberry, ‘Puerto Rico’ sweet potato and
peanut.

We believe this race occurs naturally in
regions of the eastern shore of Virginia where
the Mimosa clones for propagation were
obtained, and that it is a potential threat to the
continued cultivation of ‘NC 95’ tobacco in
Virginia.—Department of Plant Pathology and
Physiology, Virginia Polytechnic Institute and
State University, Blacksburg 24061,

RIEDEL, R. M., J. G. FOSTER, and W. F.
MAIL. Monoxenic culture of Pratylenchus
pencetrans on a simplified medium,

Pratylenchus penetrans can be cultured on
alfalfa callus produced on a 1% agar medium
containing sucrose, yeast extract, and
2,4-dichlorophenoxyacetic acid (24-D). The
effect of concentrations of sucrose, yeast
extract, and 2,4-D in this medium on
populations of nematodes developing in 10
weeks is reported herein.

Test media contained (i) 10 g agar; 5 g yeast
extract; 2 mg 2,4-D; and 5, 10, 20, 40, or 60 g
sucrose/liter; (ii) 10 g agar; S5 g yeast extract;
20 g sucrose; and 1, 2, 4, 6, or 8 mg 2.4-D/liter;
(iii) 10 g agar; 20 g sucrose; 2 mg 2,4-D; and 1,
2, 5, 10, or 15g yeast extract/liter. Axenic
alfalfa seedlings (Medicago sativa, ‘Ranger’)
grew in 10 tubes of each medium at 21 C for 2
weeks in darkness before inoculation with
pieces of infested callus from stock cultures.
Tubes containing inoculated callus were
incubated at 21 C in darkness. Ten weeks after
infestation, the entire contents of each tube
were placed for 24 hr on separate Baermann
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funnels. Nematodes extracted from each tube
were suspended in 100 ml water. Populations
were determined from three 1-ml aliquots.
These tests were repeated.

Concentrations of 2,4-D had no effect on
final populations of P. penetrans. Media
containing 20 or 40g sucrose produced ca.
16,000 nematodes/tube. Media containing 5,
10, or 60 g sucrose supported 3500, 13,000 or
9,000 nematodes/tube, respectively. Media
containing 1, 2, 5, 10 or 15g yeast extract
yielded 14,000, 17,000, 9000, 6000 or 1200
nematodes/tube. respectively. Results indicated
that a medium containing 2 mg 2.4-D, 2 g yeast
extract and 20 g sucrose/liter is most suitable
for culture of P. penetrans.—Departments of
Plant Pathology, Ohio State University,
Columbus 43210, and Cornell University,
Ithaca, N.Y. 14850.

RODRIGUEZ-KABANA, R., and R. W,
PEARSON. Changes in populations of lance
and stunt nematodes in cotton following a
Bahiagrass sod.

A study of changes in root development,
yields, and populations of lance (Hoplolaimus
galeatus) and stunt (Tylenchorhynchus
claytoni) nematodes was conducted over a
3-year period in plots under cotton (McNair
1032 B) monoculture (CM) and plots planted
to cotton for 1 (C1), 2 (C2), 3(C3), and 4 (C4)
years following Bahiagrass (Paspalum notatum).
Each cultural treatment was represented by
four 8-row X 24-m plots arranged in
randomized blocks, each containing paired plot
comparisons of CM with each of the
post-Bahiagrass treatments. Plots were sampled
for nematodes every 3 to 4 months to represent
the seedling, fruiting, mature and postharvest
stages of cotton culture during each season. At
each sampling date, soil cores were collected to
a depth of 20 cm at 1-m intervals along each of
the four inner rows of each plot. Soil cores
from each plot were pooled, mixed well, sieved,
and analyzed for nematodes by elutriation
using four 450-ml replicates. We determined
cotton root development by overlaying a grid
on soil profiles cut through the root zone. Root
development in CM was restricted to a depth of

30 cm, whereas in other plots cotton roots
penetrated to depths greater than 60 cm.
Cotton yields in CM were half of those for any
of the other plots. Differences in yields
between the post-Bahiagrass plots were not
significant. Numbers of lance nematodes in Cl
and C2 were very low, contrasting with those
for stunt nematode which were most numerous
in these plots. Significant numbers &
100/450 ml soil) of H. galeatus were detected
only in plots of CM, C3 and C4. However, C3
and C4 contained consistently lower numbers
of lance nematodes than CM, whereas
populations in C4 were generally higher than in
C3. Differences in populations of H. galeatus
between C4 and C3 were greatest at harvest
time and during winter months when
populations in C4 were two to four times those
in C3. Highest populations of 7. claytoni
occurred in C1 and decreased with increasing
length of cotton culture. These differences were
most conspicuous in the fall and early winter
when numbers of stunt nematode were four to
12 times those in C4 or CM. The general
pattern of increase in numbers of H. galeatus
with increasing cotton culture reflects the
ability of the lance nematode to parasitize this
crop. On the other hand, the decline in
numbers of T. claytoni with increasing cotton
(McNair 1032 B) culture indicates that this
crop, in contrast with Bahiagrass, is not a good
host for stunt nematode.—Supported by Project
Ala. 300 (S-76). Department of Botany and
Microbiology, Auburn University, Auburn,
Alabama 36830.

SASSER, J. N., L. A. NELSON, and K. R,
BARKER. Effects of Trichodorus christiei
and Belonolaimus longicaudatus on growth
and yield of soybean following chemical soil
treatment.

The effects of Trichodorus christiei and
Belonolaimus longicaudatus on soybean growth
and yields were studied in chemically treated
and nontreated field plots. Chemicals were
applied at planting as row treatments.
Nematode population densities were
determined before and 60 days after planting.
Correlations were studied among these
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densities, growth indices (60 days after
planting) and yields. Positive correlations were
found between growth indices and yields (r =
.92**). The population densities of T. christiei
were negatively correlated with growth indices
(r = -.40%) and yields (r = -.51%%). Population
densities of B. longicaudatus were negatively
correlated with vyields only (r = -.37%).
Differences among nematicide treatments were
significant for nematode population densities,
growth indices and yields. Growth indices and
yields for all nematicide treatments were
greater than for the untreated controls.
Chemicals, rates and soybean yields
(kg/hectare) for the various treatments were as
follows: Fumazone® (1,2-dibromo-3-chloro-
propane) at 4.65 liters/hectare, 1547,
carbofuran at 2.25 kg/hectare, 3089 and at 4.5
kg/hectare, 3394; prophos at 2.25 kg/hectare,
2587 and control, 937.—Department of Plant
Pathology, North Carolina State University,
Raleigh, N.C. 27607.

SOUTHARDS, C. J., and B. C. NICHOLS.
Population dynamics of Meloidogyne
incogmita in crop rotations of tobacco, sod
and forage crops.

The effect of a 3-year rotation of tobacco
and four sod and forage crops on populations
of root-knot nematodes was studied for 5 years
at the Tobacco Station, Greeneville, Tenn.
Tobacco (‘Buriley 49%) was planted every 3rd
year in each sequence with fescue (‘Ky. 317),
orchard grass (‘Common’), clover (‘Ladino’),
and alfalfa (‘Buffalo’) in plots 8.7 X 10.6 m.
Fertilizer applications and agronomic practices
were according to standard recommendations.
Soil assays for nematode populations were
usually made in early spring, midsummer, and
early fall. Populations of Meloidogyne incognita
declined rapidly in fescue and orchard grass
plots to the point where they were almost
undetectable after 2 years. The population
density of root-knot nematodes was moderately
low in alfalfa plots, and the ‘Ladino’ clover
plots had approximately 50% fewer nematodes
than alfalfa plots. The 5-year average number of
M. incognita larvae detected in soil assays by
the modified Baermann funnel technique was 0,

22, 525, and 1274/500 ¢cc soil randomly
sampled from fescue, orchard grass, ‘Ladino’
clover, and alfalfa, respectively. The average
number of larvae in tobacco plots following 2
years of fescue, orchard grass, ‘Ladino’ clover,
and alfalfa was 72, 234, 1675, and 2611/500 cc
soil, respectively. In contrast, M. incognita
population densities in plots where tobacco was
grown continuously for several years averaged
more than 10,000/500 ¢c of soil. Rotations,
including those with legumes, are effective in
reducing the population of certain plant
nematodes affecting a major crop such as
tobacco. Fescue and orchard grass were
especially effective in the
rotation.~Department of Agricultural Biology,
University of Tennessee, Knoxville 37916, and
Tobacco Experiment Station, Greeneville,
Tenn. 37743.

SOUTHARDS, C. J,, and B. C. NICHOLS.
Population dynamics of Meloidogyne
incognita in a tobacco monoculture: effect
of winter cover crops.

The effect of winter cover crops on the
population dynamics of Meloidogyne incognita
was studied over a 6-year period in plots of
continuous tobacco at the Tobacco Experiment
Station, Greeneville, Tenn. Tobacco (‘Burley
49’) was grown each year in three main plots
10.6 X 34.8 m, and four winter cover crop
subplots, each 8.7 X 10.6 m, were
superimposed over each main plot. The winter
cover crop treatments were: crimson clover
(‘Chief’), hairy vetch, barley (‘Kenbar’) and no
cover. The same cover crop was always seeded
in the same subplot each year. When the study
was initiated in 1966, a moderate population
level of M. incognita was found over the entire
plot area. All plots were sampled, and
nematode assays were made prior to the
plowing under of the winter cover crop, in
midsummer, and at tobacco harvest each year.
The number of M. incognita larvae (6-year
average) extracted per 500 c¢c of soil were
15,170 in vetch, 11,961 in crimson clover, 475
in barley, and 3905 with no cover crop. The
average root-knot index of tobacco was found
to be closely correlated with the average
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number of nematodes determined on samples
from corresponding plots. We concluded that
legume cover crops favored overwintering of M.
incognita and its subsequent increase on
tobacco. In contrast, barley appeared to
suppress M. incognita not only during the
overwintering periods, but also during
subsequent growing seasons.—Department of
Agricultural Biology, University of Tennessee,
Knoxville 37916, and Tobacco Experiment
Station, Greeneville, Tenn. 37743.

THOMASON, 1. J., and H. E. MC KINNEY.
Combined use of fumigant and nonfumigant
nematicides.

Combined use of a fumigant type
nematicide, such as D-D®
(1,3-dichloropropene-1,2-dichloropropane) or
Telone® (1,3-dichloropropene), and a
nonfumigant organophosphate, carbamate or
carbamoyloxine nematicide, offers possibilities
of a wider spectrum of pest control with
reductions in residue problems and/or
environmental pollution. Deep injection of a
low dosage of Telone results in maximum
effectiveness of the toxicant with minimum loss
to the atmosphere and reduced likelihood of
phytotoxicity to developing seedlings.
Incorporation of granular forms of
nonfumigant nematicides in the surface
10-15 ¢cm of soil affords the possibility of both
nematode and insect control in the plow zone.
Control of foliar insects may also be possible.

Row treatments of squash with Telone at
279 kg/hectare and 1.5 kg/hectare of VC 9-104
(O-Ethy! S,S-dipropyl phosphorodithioate) gave
control (root-knot gall index 0.09) of
Meloidogyne incognita superior to that
obtained with 558 kg/hectare of Telone (index
0.44). Yield of squash fruit was 27.1 kg/plot
with Telone plus VC 9-104 and 25.5 kg with
558 kg/hectare of Telone alone. Squash grown
on soil treated with 2.30 kg/hectare of VC
9-104 yielded 19.7 kg/plot. Similar results have
been achieved with combinations of Telone and
aldicarb and Telone and carbofuran for control
of M. javanica on sugar beets.—Nematology
Department, University of California, Riverside
92502.

THONG, C. H. S., and J. M. WEBSTER. Tke
effect of Contortylenchus reversus
{Sphaerulariidae) on the hemolymph
composition and oocyte development in the
bark beetle Dendroctonus pseudotsugae.

Contortylenchus reversus is a hemocoel
parasite of Dendroctonus pseudotsugae. The
adult female nematode produces hundreds of
eggs which hatch in the host hemocoel. The
two actively growing larval stages and the
reproducing females in the hemocoel derive
their nutrients from the host blood.
Hemolymph analysis showed that trehalose, the
main blood carbohydrate, was not significantly
changed by parasitism in callow and mature
female beetles. Total blood protein also
remained unchanged in infected callow female
beetles, but was significantly reduced by 20% in
infected mature female beetles. Further studies
on hemolymph proteins using acrylamide gel
disc electrophoresis showed that the decrease in
blood proteins in infected mature female
beetles was due to a cumulative effect of minor
changes in concentration of individual protein
components. The terminal oocytes in mature
female beetles newly emerged from Douglas fir
logs were found to be 20% smaller in infected
than in healthy beetles, indicating a large
demand for host protein and/or an upset of the
host protein metabolism by the parasite.
Parasitism of the male beetle does not show any
effect on blood trehalose levels in either the
callow or the mature male beetle. Total blood
protein was likewise not significantly changed
in the callow male beetle, but electrophoretic
studies showed that two protein components in
the hemolymph were significantly increased in
the blood of infected as compared with the
healthy callow male beetle, without significant
corresponding decreases in other components.
Parasitism also did not significantly change the
total amino-acid concentration in the
hemolymph of the callow male beetles. This
suggests that the nematode may be either
causing a disproportionate release of proteins
from the fat body into the hemolymph, or
selectively taking up specific amino-acids
and/or proteins from the hemolymph without
affecting total levels of these
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components.—Supported by National Research
Council of Canada Grant No. A4679. Pestology
Centre, Department of Biological Sciences,
Simon Fraser University, Burnaby, Vancouver,
British Columbia, Canada.

WALLA, W. J., and W. H. THAMES. Evaluation
of soil fumigant application wmethods in
raised beds using the diffusion patterns of
1,2-dibromo-3-chloropropane and the
correlation of these patterns to control of
Meloidogyne incognita.

A technique utilizing special field sampling
methods and chemical analysis (gas-liquid
chromatography) was developed to determine
the diffusion patterns of
1,2-dibromo-3-chioropropane (DBCP) under
field conditions. Four methods of row
fumigation were compared. The most efficient
method, based on diffusion patterns, was with
Dow Soil Injection Knives used in conjunction
with a bed shaper; second was with Dow Soil
Injection Knives with a rolling cultivator; third
was by a single straight shank with a bed
shaper; and fourth was a single straight shank
with a rolling cultivator. Use of the Dow Soil
Injection Knives allowed a split application
with diffusion from two point sources instead
of one, resulting in a lower concentration of
fumigant around the application point, but
with a larger volume of the soil mass exposed to
a minimum lethal dose. Reforming the beds,
after fumigant application, with a bed shaper
compacted the soil surface, resulting in less
fumigant loss from the surface, lower
concentrations throughout the soil profile and
an increased zone of control.

A water screening method was used to
determine toxicity of DBCP to second-stage
larvae of Meloidogyne incognita. Screening tests
indicated the lethal dose of DBCP to be
1.0 ppm when exposed for 96 hr or 0.5 ppm at
192 hr (96 ppm-hr). The lethal dose was
compared to the field diffusion patterns, and
isodose contours exposed to concentrations of
at least 1.0 ppm DBCP for 96 hr were drawn.
Areas within the isodose contours were
considered the “zone of control” under the
conditions tested.—Department of Plant

Sciences, Texas A&M University, College
Station 77843.

WEHUNT, E. J., and D. J. WEAVER. Effect of
nematodes and Fusarium oxysporum on the
growth of peach seedlings in the greenhouse.

Pathogenicity to peach of the nematodes
Hoplolaimus galeatus, Tylenchorhynchus
claytoni, Pratylenchus vulnus, Criconemoides
xenoplax, and Meloidogyne incognita acrita and
the fungus Fusarium oxysporum were studied
in a greenhouse test. Two-month-old peach
seedlings were planted in containers of
pasteurized soil infested with F. oxysporum
and in noninfested soil. Three days later,
nematodes were added. Five replications of all
possible combinations of nematodes and fungus
with appropriate controls were tested.
Seventy-five days later, plants growing in the
Fusarium-Hoplolaimus infested soil were
markedly smaller than the plants in the other
treatments. In a second test using only H.
galeatus, T. claytoni and C. xenoplax in
combination with F. oxysporum, the H.
galeatus-F. oxysporum treatment again gave the
greatest reduction in growth. However, growth
was also significantly reduced in all other
treatments which included F.
oxysporum.—Plant Science Research Division,
Agricultural Research Service, U.S. Department
of Agriculture, Southeastern Fruit and Tree
Nut Research Station, Byron, Ga. 31008.

WEN, G. Y., and T. A. CHEN. Fine structures
of the cuticle of Hoplolaimus galeatus.

Electron microscopy showed that the
cuticle of Hoplolaimus galeatus consists of at
least six layers. In addition to the cortex,
matrix, and striated layers observed in many
other nematodes, a polyhedral-granulated layer
and a basal columnar layer were found between
the striated layer and the basement membrane.
The outer and inner layers of the cortex are
clearly distinguishable, with the outer cortex
further dividing into several sublayers. The
matrix or median layer is not homogenous. The
striated layer is composed of uniform rods
which parallel one another in transverse and
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longitudinal sections and cross each other at
right angles in the tangential section. Many
polyhedral granules arranged in a single row
were observed just inside the striated layer.
Each granule appears to be pentahedral in shape
and is made up of several subunits, each 25 nm
diam. In longitudinal section, 20 granules
correspond to one annulation of the outer
cuticle. The basal layer consisted of columnlike
structures, each connecting to a polyhedral
granule. Interspaced among the columns,
tubelike structures were observed to extend
directly from hypodermis to the striated layer.
In cross section, the pore is bounded by double
membranes and is oval in shape. The
distribution of the pores in these layers is
estimated to be about one/u?.—Department of
Entomology and Economic Zoology, Rutgers
University, New Brunswick, N.J. 08903.

WONG, T. K., and W. F. MAI. A4 technigue for
studying the influence of oxygen on the
invasion of Meloidogyne hapla in lettuce
growing in soil.

We prepared mixtures of O,, CO,, N, by
metering the required partial pressure of each
component gas to an evacuated cylinder and
then rotating it horizontally to blend the gases.

A Buchner funnel with a fine porous plate,
and connected to a water manometer, was used
to regulate and maintain soil moisture. Into the
soil in the funnel were placed five plastic
tubings, 1 cm diam and 5 cm long. The soil was
saturated by raising the side-arm of the
manometer above the soil. The side-arm was
lowered and the meniscus was maintained at
100 cm below the soil level. This suction
drained a considerable proportion of soil pores
and was optimal for invasion. A germinated
lettuce seed was planted in the soil enclosed in
each plastic tubing and was inoculated when 1
week old.

Each gas mixture was introduced at 80
ml/min into a polyethylene bag fitted over the
Blichner funnel. The bag was held securely with
wire twisted on top of a strip of rubber sponge
stretched around the bag and the funnel. The
bag outlet dipped into a flask of water
preventing air from entering the bag, and also

indicated flow rate. The soil was subjected to a
gas mixture for 24 hr prior to each experiment.

Soil air was sampled daily from a
sampling-well made from a cut-off syringe
barrel glued to a wire screen and buried in the
soil. This sampling-well was connected to a
syringe outside the bag by a capillary
polyethylene tubing. With the syringe, 1 ml of
soil air was withdrawn and the needle inserted
into a rubber stopper to prevent leakage. The
capillary tubing was plugged.

The sample of soil air was injected into a
“Varian 90-P” gas chromatograph which had a
molecular sieve and a silica gel column for
analyzing O, and CO,, respectively. The O,
and CO, contents were registered in a Varian
G-1000 recorder. Each analysis took
approximately 3 min. The flow rate of 80
ml/min maintained the soil air at the
composition of that in the gas mixture over the
soil.

Four days after inoculation, seedling roots
were washed, stained with acid-fuchsin in
lactophenol, cleared, and then pressed between
two glass slides and the nematodes inside the
roots counted. The influence of O, was studied
at partial pressures of 40, 21, 10, 5, and 2.7%
with CO, kept at 0.03% at each O, level. The
percentage of nematodes entering lettuce roots
was highest at 21%. At 10% O,, the number of
nematodes invading lettuce roots was reduced
by about one-third. As the partial pressure of
O, was lowered further, the percentage of
nematodes invading lettuce continued to
decrease. Invasion did not increase at 40% O,.
Results demonstrate that invasion is adversely
affected by O, levels below and above
21%.—Department of Plant Pathology, Cornell
University, Ithaca, N.Y. 14850. Present address
of senior author: the Agricultural University,
Serdang, Malaysia.

ZUCKERMAN, B. M., S. HIMMELHOCH, and
M. KISIEL. Age-related changes in the fine
structure of the cuticle in Cagenorhabditis
briggsae.

Seven layers were distinguished in the
cuticle of 6- to 8-day-old Caenorhabditis
briggsae from longitudinal and cross sections.
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(i) On the surface was a thin, electron-dense
layer, 10 nm thick, homologous to the
osmiophilic membrane which is the outer
cuticular boundary reported from many
nematodes. (ii) Underlying this layer was the
external cortical layer of medium-heavy
electron density and up to 60 nm thick. (iii)
Next was the internal cortical layer, averaging
100 nm thick, and less electron-dense than the
external cortical layer. (iv) Next was the
median layer, averaging 214 nm thick, traversed
by columns of heavily electron-dense material
connecting the cortical and basal layers. This
layer is homologous to the clear, fluid-filled
layer reported from other nematodes. These
columns do not contain a lumen, and,
therefore, are supporting structures, apparently,
and not canals. The columns vary in abundance
in different parts of the cuticle and are
randomly distributed; that is, they are not
regularly spaced or in any discernible geometric
arrangement. (v) Below this was a fiber layer,
100 nm thick, composed of fibers which cross
each other in three planes. The details of this
layer were seen best in longitudinal section. (vi)
The inner zone of the basal layer, averaging
200 nm thick, was structureless and of about

the same electron density as the inner cortical
layer. (vii) The basement membrane, 14 nm in
thickness, which also is the membrane surface
of the hypodermis. Lamellar infoldings of this
membrane deeply penetrated some areas of the
hypodermal chords.

The cuticles of 15- and 25-day-old
nematodes showed changes in fine structure
and also differed in respect to penetration by
stains. In cross sections of old nematodes, the
median layer contained in most areas an
electron-dense material. This material was not
uniformly deposited within the layer so that
bands and other small areas of low
electron-density were evident. We postulate
that this phenomenon is related to increased
cuticle permeability with aging, with the result
that during processing more stain was taken up
and concentrated in the median layer. In old
nematodes, the osmiophilic surface membrane
was more defined than in young nematodes
and, in some cases, appeared to have separated
from the external cortical layer.~Laboratory of
Experimental Biology, University of
Massachusetts, East Wareham 02538, and
Department of Biological Ultrastructure,
Weizmann Institute, Rehovot, Israel.



	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

