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Abstract: The duration of effectiveness of a foliar spray of oxamyl against Heterodera schachtii

and the location of the protective eflect were determined by applying a foliar spray at 0.04 kg
(a.i.)/100 liters of water to cabbage seedlings. Oxamyl, or a metabolite of oxamyl, apparently is
translocated to and becomes protective in the root within 7 days. Between 7 and 14 days, the
location of the protection shifts from within the root to the root surface or rhizosphere. The
chemical remains active for at least 21 days unless it is removed from the root or rhizosphere

by washing with water. Key Words: Vydate®, DuPont® 1410, sugarbeet cyst nematode, Brassica
oleracea var. capitala, nonfumigant nematicide, chemical control. '

In previous reports (4, 5), the systemic
nematicide oxamyl was most effective in
controlling sugarbeet cyst nematode,
Heterodera schachtii Schmidt, on cabbage
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when it was applied as a pretransplant or
transplant soil drench and followed by a
foliar spray 2 weeks after transplanting. In
addition, -the mode of action of a single
{oliar spray alone seemed to be related to
timing of the spray. Radewald et al. (6)
also observed variable effects of oxamyl
sprays  against Meloidogyne incognita
(Kofoid and White) Chitwood. Miller (3)
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and Harrison (2) found protective effects
of oxamyl sprays against attack by
Heterodera  tabacum  Lownsbery and
Lownsbery and H. rostochiensis Wollen-
weber, respectively. More recently, Taylor
and Alphey (7) postulated the production
of a nematicidal exudate from the roots of
oxamyl-sprayed plants.

Our work was initiated to establish the
duration of effectiveness of a foliar spray of
oxamyl against H. schachtii on cabbage and
the location of the protective effect.

MATERIALS AND METHODS

Cabbage seedlings, Brassica oleracea
var. capitata L. ‘Jersey Queen’, were es-
tablished in 10-cm diam clay pots contain-
ing 525 g of Fox loamy sand. Foliar sprays
of oxamyl were applied to run-off at 0.04
kg (a.i)/100 liters of water. An aluminum-
foil shield was used to prevent run-off from
the sprayed plants onto the soil. Nematode
inoculum for all experiments was reared on
cabbage ‘Jersey Queen’ in the greenhouse.
The transformation to log (x + 1) was
used for nematode counts prior to analysis
of variance and Duncan’s multiple range
test (P = 0.05).

In an initial experiment, 60 pots of soil,
each with a 5-week-old seedling, were
sprayed with oxamyl. Sets of 10 treated
plants were removed from pots after 7, 14,
or 21 days, the roots washed, and the plants
transplanted into new soil. At the same
time, 10 nonsprayed plants of comparable
age were transplanted into the original soil
from which the sprayed plants were re-
moved. For comparison, 30 sprayed plants
were retained in the original soil (Table
1). Each plant was then inoculated by in-
jecting 1300 larvae of H. schachtii in 1 ml
of water into the root zone (2.5 larvae/g
of soil). Root weights and numbers of cysts
per gram of root were recorded 35 days
later.

In a second experiment, 60 3-week-old
seedlings, growing in Fox loamy sand, were
transplanted with the root ball intact, one
per 10-cm diam pot with the same soil.
Immediately, 30 plants were sprayed with
oxamyl, and 30 were sprayed with water
only. After 2 weeks, 1200 H. schachtii larvae
(2.8 larvae/g of soil) were injected into
given root zones of: 10 oxamyl-sprayed and

10 water-sprayed plants which received no
further treatment; 10 oxamyl-sprayed and
10 water-sprayed plants which were trans-
planted into new pots after the roots were
shaken to remove any soil not firmly ad-
hering; and 10 oxamyl-sprayed and 10
water-sprayed plants which were trans-
planted into new pots after they were
washed to remove all soil adhering to the
roots. Two weeks later, all 60 plants were
removed carefully from the soil. The roots
were washed gently and stained with
0.0005% cotton blue in lactophenol for 10
days (1). The vroots in cotton blue-
lactophenol were then comminuted in a
blender for 10 sec, and the number of de-
veloping larvae in the roots counted.

RESULTS

A single pretransplant foliar spray of
oxamyl provided effective control of H.
schachtii on treated nontransplanted
plants, even when the nematodes were in-
troduced 21 days after application of the
chemical (Table 1). With treated trans-
planted plants, effectiveness of the chem-
ical was lost between 7 and 14 days. There
were no differences in cyst numbers when
nontreated cabbage were inoculated 7, 14,
or 21 days after transplanting. With in-
oculation 7 days after chemical treatment,
there were no differences in nematode con-
trol between nontransplanted and trans-
planted cabbage. However, when inocula-
tion occurred 14 or 21 days after treat-
ment with oxamyl, the numbers of cysts
per gram of root were lower with the non-
transplanted cabbage than with the trans-
plants.

In the second experiment, single pre-
transplant sprays of oxamyl depressed the
development of H. schachiii both in roots
of cabbage transplanted without washing
and of plants which were not transplanted
(Table 2). However, when the plant roots
were washed during transplanting, the
oxamyl-sprayed plants were as heavily in-
fested with developing H. schachtii as were
comparable water-sprayed plants.

DISCUSSION

The effectiveness of oxamyl applied as
a foliar spray seems to be related to timing
of application (5) and also to the manip-
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TABLE 1. Effects of timing of a single pretransplant spray of oxamyl on subsequent protection of
cabbage roots from development of Heterodera schachtii cysts.

Treatments

Days from chemical

treatment to
Application of oxamyl

transplanting and

Cysts/g root Compared within

and transplanting inoculation (overallja timesh
Treated, nontransplanted 7 0.1d b
Treated, transplanted 7 0.3 cd b
Nontreated, transplanted 7 1.0 be a
Treated, nontransplanted 14 02cd b
Treated, transplanted 14 32a a
Nontreated, transplanted 14 2.6 ab a
Treated, nontransplanted 21 0.6 bed b
Treated, transplanted 21 34a a
Nontreated, transplanted 21 2.7 ab ab

*Comparisons of all nine means, regardless of time-period. Means followed by the same letter do not differ
significantly (P = 0.05), according to Duncan’s multiple range test.
bComparison only of the three treatment means within each time-period.

ulation of the plants following spray ap-
plication. A single spray was protective
when transplanting was delayed 7 days
after spray application, but not when trans-
planting was delayed 14 days. These results
suggest that oxamyl was reduced to a non-
protective concentration in the roots, either
by being metabolized or diluted, or by
being exuded from the roots. However, the
protection of the sprayed nontransplanted
cabbage throughout a 2l-day period in-
dicates that oxamyl is still active in an un-
disturbed system, either on the root surfaces
or in the rhizosphere soil. Taylor and

TABLE 2. Effects of root washing during trans-
planting on infection of roots of oxamyl-sprayed
and water-sprayed cabbage by Heterodera schachtii.

No. developing

larvae/root
Treatments systema

Water-sprayed, nontransplanted 136 b
Oxamyl-sprayed, nontransplanted 37¢
Water-sprayed, transplanted, roots

not washed 207 a
Oxamyl-sprayed, transplanted, roots

not washed 53¢
Water-sprayed, transplanted, roots

washed 269 a
Oxamyl-sprayed, transplanted, roots

washed 226 a

aColumn means followed by the same letter do not
differ significantly (P = 0.05), according to Dun-
can’s multiple range test. Means of 10 replicates.

Alphey (7) have postulated the production
of a nematicidal root exudate from the
roots of oxamyl-sprayed plants. Our work
showed that nematodes were not controlled
when water-sprayed seedlings were trans-
planted into soil which had previously held
oxamyl-sprayed seedlings. Apparently, the
exudate remained mostly in the rhizosphere
soil or on the surface of the roots of oxamyl-
sprayed plants. When roots were washed in
our transplanting procedure, the exudate
was apparently removed. By using higher
doses of oxamyl and more applications,
diffusion of the chemical from the root sur-
face may be enhanced. Indeed, Taylor and
Alphey (7) obtained protection from nema-
tode attack with seedlings transplanted
into soil that had previously held seedlings
which received four sprays, compared to
the single spray in our work. We conclude
that oxamyl, or a metabolite of oxamyl, is
translocated and released from roots within
14 days alter a foliar application, and that
it thereafter remains protective in an un-
disturbed rhizosphere for up to 21 days.
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