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Evaluation of Fosthiazate for Management of Meloidogyne
javanica in Florida Flue-cured Tobacco'
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Abstract: One grower trial and two experiment station tests were conducted to evaluate a new
nematicide, fosthiazate, for management of Meloidogyne javanica in Florida flue-cured tobacco. Fos-
thiazate was applied broadcast and incorporated at rates ranging from 21 to 84 g/100 m? and
compared with 1,3-dichloropropene at 240 and 460 ml/100 m® and fenamiphos at 67 g/100 m2, All
fosthiazate treatments increased tobacco yields and reduced root galling. Application of 1,3-D pro-
vided the highest tobacco yields and greatest reductions in root galling. The fenamiphos treatment
outperformed all fosthiazate treatments in tobacco yield and root gall reduction. Fosthiazate may
therefore have limited utility compared with 1,3-D and fenamiphos as a nematicide for tobacco in

peninsular Florida.
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In the southeastern United States, nema-
ticides are used extensively in flue-cured
tobacco production to manage the most
important nematode pests, Meloidogyne
spp. (11). The percentage of flue-cured to-
bacco treated with nematicides varies by
state, and estimates range from 60 to 95
percent. Tobacco grown in Florida has the
highest treatment percentage among states
because of the prevalence of deep sandy
soils and widespread presence of M. javan-
wa (10).

Nematicides used by tobacco growers in
the southeastern United States include
ethoprop, carbofuran, fenamiphos, aldi-
carb, oxamyl, 1,3-dichloropropene (1,3-
D), and metham-sodium (6). Nematicides
recommended in Florida include only
fenamiphos and those containing 1,3-D
(3). Florida tobacco growers need more
choices of effective nematicides. The pur-
pose of these tests was to evaluate a new
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nematicide, fosthiazate, for managing
Meloidogyne javanica in Florida tobacco.

MATERIALS AND METHODS

Experiment station tests: Two field trials,
one each in 1991 and 1992, were con-
ducted on a fine sand soil (93% sand, 4%
silt, 3% clay, 5.7 pH) in a field infested with
M. javanica. In each field, soybean had
been planted previously to maintain nema-
tode population densities. In early March
of each year, the soil was moldboard
plowed 25 cm deep and double-disked 12
cm deep. The fumigant, 1,3-D, was in-
jected 25 cm deep in-row with a single
chisel on 26 March 1991 and 24 March
1992 (see Tables 1 and 2 for chemical
rates). Treated plots were bedded to a
height of 20 cm. Liquid formulations of
fenamiphos (Nemacur 3 SC, Miles Corpo-
ration) and fosthiazate 900 EC (ISK Bio-
tech) were applied broadcast on 2 April in
both years immediately before transplant-
ing tobacco. They were applied in 850 ml
of water/100 m? with a tractor-mounted
COg sprayer containing Teejet 8004 noz-
zles (R. F. Johnson and Associates). After
application, the nonfumigant treatments
were double-disked 12 cm deep and plots
were bedded. Tobacco ‘NK 326’ was trans-
planted 46 cm apart in rows 1.12 m wide,
and plots were two rows wide and 7.62 m
long. Treatments in each trial were ar-
ranged in a randomized complete-block
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TaeLe 1. Effect of nematicides on yield and
root-gall indices of ‘NK 326 tobacco in a field in-
fested with Meloidogyne javanica, 1991.

Cured
Rate yield Root
Treatment? a.1/100 m? kg/ha gallingi
1,3-D 240 mli 2,153 a§ 0.92d
Fenamiphos 67 g 1,786 b 1.00d
Fosthiazate 84¢g 1,558 cd 142 cd
Fosthiazate 63 g 1,464 cd 1.83 be
Fosthiazate 42g 1,655 be 1.50 cd
Fosthiazate 21g 1,402 d 2.33b
Control — 1,048 ¢ 3.25a

t 1,3-D was injected 25 cm deep in-row with a single chisel
and sealed by bedding; the fosthiazate and fenamiphos were
broadcast and double-disk incorporated.

¥ Root gall index ratings were based on a 0—4 scale, with 0
= no galling and 4 = 76% or greater of the root system
galled.

§ Means were derived from six replicates per treatment.
Means within the same column, followed by the same letter,
are not different (P < 0.05) according to the Waller-Duncan
k-ratio ¢ test.

design with six replicates. The crop was
maintained under irrigation during the
growing season.

Plants were observed for phytotoxicity at
weekly intervals for 6 weeks after planting.
Root gall indices were recorded from two
arbitrarily selected plants in each plot 98
days after transplanting in 1991 and 121
days in 1992. The root-gall index scoring
system was 0—4 with 0 = 0 root galling and
4 = 76% of the root system galled (7). Ma-
ture tobacco leaves were harvested three
times in 1991 and four times in 1992.
Green leaf weights were recorded and con-
verted to cured weight by multiplying by a
factor of 0.155.

Farm test: An on-farm test was conducted
in 1992 in a north Florida grower’s field
that was infested with M. javanica and M.
arenaria. The soil was a fine sand (93%
sand, 4% silt, 3% clay, 5.9 pH). The 1,3-D
treatment was injected through chisels
spaced 30-cm apart and 30-cm deep on 15
February 1992 and immediately disked af-
terwards to seal the soil (Table 3). Fosthi-
azate and fenamiphos treatments were ap-
plied on 19 March 1992 and incorporated
to 12 cm by shallow disking. Seedlings of
tobacco ‘Speight G-28" were transplanted
46 cm apart in rows 1.12 m wide. Plots

were two rows wide and 13.8 m long, and
treatments were replicated two times. The
tobacco was irrigated as needed over the
season.

Tobacco was monitored for phytotoxic-
ity at weekly intervals for 6 weeks, and data
on percentage flowering were taken 84
days after transplanting. Root gall indices
were recorded on four plants in each rep-
licate after final harvest, 140 days after
transplanting. Mature leaves were har-
vested four times in coordination with the
grower’s schedule. Cured weights were es-
timated from fresh leaf weights by appli-
cation of a series of conversion factors
weighted to account for accumulation of
increased levels of dry matter later in the
growing season (12). Only significant (P <
0.05) data from these tests will be discussed
unless otherwise stated.

REsuLTS

In the 1991 test, leaf yield was signifi-
cantly higher due to all treatments com-
pared with the control (Table 1). Leaf yield
was higher in plots treated with 1,3-D than
the other treatments. Among the fosthia-
zate treatments, the 42 g/100 m? rate gave
the largest numerical yield. Root galling
indices were reduced by all treatments

TaBiE 2. Influence of nematicides on ‘NK 326’
tobacco yield and root gall indices in a field infested
with Meloidogyne javanica, 1992.

Cured
Rate yield Root-gall
Treatment? a.1./100 m? kg/ha indext
1,3-D 240 ml 2,843 a§ 1.00 be
Fenamiphos 67g 2,746 a 042 ¢
Fosthiazate 63 g 2,514 ab 1.09 bc
Fosthiazate 42g 2,526 ab 0.92 be
Fosthiazate 32¢g 2,254 ab 1.92 abc
Fosthiazate 2lg 2,176 ab 2.25 ab
Control — 1,769 b 3.25a

+ 1,3-D was injected 25 cm deep in-row with a single chisel
and sealed by bedding; fosthiazate and fenamiphos were
broadcast and double-disk incorporated.

% Root gall index ratings were based on a 0—4 scale, with 0
= no galling and 4 = 76% or greater of the root system
galled.

§ Means were derived from six replicates per treatment.
Means within the same column, followed by the same letter,
are not different (P < 0.05) according to the Waller-Duncan
k-ratio ¢ test.



TABLE 3.

Fosthiazate in Tobacco: Rich et al. 703

Effect of four nematicide treatments on yield, flowering, and root-gall indices of ‘Speight G-28’

tobacco in a grower field infested with Meloidogyne arenaria and M. javanica, 1992.

Rate Cured yield Percentage Root-gall
Treatment? a.i./100 m? kgrha flowering¥ indices§
1,3-D 460 ml 3,958 94 0.92
Fenamiphos 67g 3,460 60 2.83
Fosthiazate 42g 3,425 54 3.33
Fosthiazate 2lg 3,392 51 3.58
Control —_— 3,356 43 4.00

+The 1,3-D was injected through chisels-spaced 30 cm apart; the fenamiphos and fosthiazate treatments were applied
broadcast and disk-incorporated; treatments were replicated two times.

i Percentages of plants flowering were recorded on 11 June, 84 days after transplanting.

§ Root gall index ratings based on a 0—4 scale, with 0 = no galling and 4 = 76% of the root system galled.

compared with that of the control, with
greatest reduction due to 1,3-D, fenami-
phos, and the 84 g/100 m® fosthiazate
treatments. No phytotoxicity was observed
in any of the treatments.

In the 1992 experiment station test,
1,3-D and fenamiphos increased tobacco
yields compared with the control (Table 2).
No increases in yield were found with fos-
thiazate treatments compared with the
control treatment. As fosthiazate rates in-
creased from 21 to 42 g/100 m?, tobacco
yield numerically increased among these
treatments. Root-gall indices were reduced
by the two highest rates of fosthiazate and
the 1,3-D and fenamiphos treatments.
Root-gall indices decreased numerically as
rates of fosthiazate increased. No phyto-
toxicity was observed in any of the treat-
ments.

In the farm test, tobacco yields increased
modestly in response to 1,3-D (17.5%
more than the control) but little to fosthi-
azate (1-2%) or fenamiphos (3%) (Table
3). The 1,3-D produced earlier and more
uniform flower initiation than the other
treatments. Eighty-four days after trans-
planting, fewer than half of the untreated
plants were flowering, between 50 and
60% of plants in fenamiphos- and fosthi-
azate-treated plots were in flower, and
94% of the 1,3-D treated plants were flow-
ering. Root-gall indices were slightly re-
duced by both rates of fosthiazate (21 and
42 ¢/100 m?) and by fenamiphos; only
1,3-D substantially reduced galling relative
to the control plants.

Discussion

Fosthiazate treatments provided moder-
ate activity in these tests with some increase
in tobacco yields and reductions in root
gall indices. The minimum rate to provide
this level of management was 42 g/100 m?.
However, lower yields obtained at higher
rates of fosthiazate suggested unobserved
plant stunting. Present data with 1,3-D and
fenamiphos are similar to those obtained
in the past and indicate greatest efficacy
with 1,3-D (4). Another important consid-
eration in using 1,3-D is uniformity of
plant growth and flowering (9), which al-
lows growers to make most effective use of
axillary bud (sucker) control chemicals,
and improves harvesting and curing uni-
formity.

Tobacco production and nematode
problems in Florida are different than
in many other southeastern tobacco-
producing states. Four main factors that
contribute to those differences include the
deep sand soils, mild winters, short rota-
tions, and presence of M. javanica (10).
The fine sandy soils in the three trials are
similar to most tobacco farms in Florida:
>90% sand and <1% organic matter. In-
tensive cropping on most of the tobacco
fields (tobacco grown at least every third
year, often every other year and some-
times two or more years consecutively)
promotes high population levels of Meloid-
ogyne spp. Frequent use of cultivars resis-
tant only to M. incognita accentuates the
development of high proportions of M. ja-
vanice and in some cases M. arenaria in
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these fields. Similar results have been re-
ported in Georgia (2,5).

The low soil organic matter content in
Florida tobacco soil leaves the sands sus-
ceptible to leaching of soluble materials.
Because of the lack of cation exchange ca-
pacity of these soils, tobacco grown in them
has access to few reserves of nutrients or
water. The crop therefore is damaged by
low levels of root-knot nematodes (1).
Moreover, the limited capacity of the soil
to store water and the extremely high
value of the crop induce farmers to irri-
gate tobacco frequently. Under these con-
ditions, agricultural chemicals whose effi-
cacy depends on retention in the soil solu-
tion for several weeks or months, as do
organophosphate nematicides such as
fenamiphos and fosthiazate, are at a dis-
tinct disadvantage when compared with
1,3-D, which acts quickly and dissipates
within a few days before planting.

In tobacco and field crop production ar-
eas with heavier soil types, fosthiazate has
shown nematicidal efficacy comparable to
fenamiphos and should compete well for
market share if the cost is not prohibitive
(8,13). Our data suggest that fosthiazate
may have limited use as a nematicide for
tobacco in the sandy soils of peninsular
Florida.
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