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Brown-root rot of tobacco, found in tobacco districts of
Ontario, is ~caused by the root-lesion nematode
Pratyl enchus penetrans (Cobb) Filt and Stek. An
estimated 70% of flue-cured tobacco (N cotiana tabacum
L.) acreage was found to have this synptomin 1970.

Fum gant nematici des which have been used for the control
of nematodes in flue-cured tobacco have shown to inhibit

the transformation of NH'to NQ in soil. Mar ks et
al. (1972) found lower levels of NQ-N in fumgated than
in untreated soil during June. Elliot et al. (1974)

found that levels of NH™~-N in the soil tended to be
hi gher and NQO'-N lower with the fum gant-treated soils.
In a |laboratory study, Koike (1961) showed that the
fum gants resulted in a 4- to 8-wk delay of nitrification

in soil. This study reports the effects of certain
fumgant and non-fumigant nematicide treatnments on
nitrification in soil, on flue-cured tobacco, and on

popul ation of P. penetrans.
MATERI ALS AND METHODS

The experinment was conducted on Fox |loany sand with 5
treatments replicated four tinmes in a random zed bl ock
desi gn. Each 0.01038-ha pl ot consisted of four-rowed
plots (104 nf), the outside two being guard rows. The
fum gant nematici des used were Telone C (1, 3-dichloro-
propene and rel ated C hydrocarbons 85% and chloropicrin
15%, Vorlex (1, 3-dichloropropene and related C hydro-
carbons SO% and nethyl isothiocyanate 20%, and the non-
fum gant nematicides, oxanyl [S-methyl N, N -dinmethyl-N
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(et hycar banoyl oxy) - 1-t hi o- oxami midate], 25% liquid, and
triazophos [1-phenyl-3-(0 O diethyl-thionophos-phoryl)-
1,2,4-triazole], 40%enulsifiable concentrate. Materials,

rates and nmet hods of application of the nematicides are
given in Table 1.

Table 1. Rate and nethods of nematicide application.

Tr eat ment Rat e/ ha Met hod

Cont r ol 0 Row

Tel one C 90L Row

Vor | ex 28L Row

Oxanyl 0.56kg a.i.* Foli ar spray
Tri azophos 8.4kg a.i. (40%EC) Broadcast spray
* a.i.: Active ingredient.

The nematicides were applied on My 7. The row treat-
ments with Telone C and Vorlex were applied, sealed in,
and aerated as described by Elliot and Marks (1972).
Oxanyl at transplanting was added to the water in the
pl anter barrel and applied at 6 litres per 24.38-mrow.
The foliar sprays were applied in 1 litre of water per
row with a hand sprayer. Triazophos in 4 litres of water
was sprayed over the entire plot and incorporated into
the soil to a depth of 14 cmwith a rotovater.

Fl ue-cured tobacco, cv. Delhi 34, was transplanted to
the plot on May 29, and fertilized with 25.2, 67.5,

171.2, 38.2 and 30.9 kg of N, P, K, d and M/ ha,

respectively. All the N was supplied by anmonium
phosphat e. To differentiate between native soil N and
fertilizer N as the source of NH 'and NQ in the soil,

and to elimnate the effect of N uptake by the plants,

the first row of each plot was not fertilized, and a
length of approxinmately 6 mof the first and second rows
was not planted. The third and fourth rows were ferti-
lized and planted in the normal way.

Sanpl es for chemical analysis of tobacco were taken from
each harvesting of each plot. The lumna (centre stalks)
were dried and ground to pass a 2-nmsieve. A sanple was
cornposited fromthe five harvestings of each plot in
proportion to the percentage of the yield occurring in
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each harvesting. Moi sture was deternined by drying a
ground sanple at 110°C for 3.25 hr, and chenical
constituents were cal culated on an oven-dry basis. The
nmethod of Giffith (1957) was used to deternine total
al kal oids, the method of Harvey et al. (1969) for
reduci ng sugars, and the AOAC method (1970) was used for
Chlorine

Numbers of P. penetrans in the soil were determned 1 day
before nematicides were applied, then every week from May
24 to the end of June and every 2 wk through July and
August. The population density of root |esion nenatodes
in each plot was deternmined by collecting 20 soil cores,
20 cmin depth, with a 2-cmdiam sanpling tube. Each
sanpl e was mixed thoroughly and 50 g of soil was used for
nenat ode extraction by the nodified Baernman pan techni que
(Townshend, 1963). The nunbers of nematodes in the roots
were determined by collecting two tobacco roots from each
plot |-2 days after conpletion of harvesting. Each root
was washed, the secondary and feeder roots renoved, and
a 25-g sample (fresh weight) was used for nenatode

extraction. The root sanples were placed in a mist
chanber at 22°C and nenmt odes that had emerged after 2 wk
were count ed. The root sanples were then dried in a

forced-air oven at 85°C for 1 wk and the popul ati on of
nenat odes was expressed on the basis of nunbers per gram
dry weight of root. Levels of (NOQ+NQ,)-N were deter-
mned at the tine of sanpling, and after incubation for
2 Wk in an incubator at 28°C by procedures reported by Tu
(1980). A portion of the soil was incubated with 200 ppm
(NH),S0,-N for 2 wk. The npoisture was numintained at 60%
of the noisture-holding capacity. All results are
expressed on an oven-dry basis. The arithmetic neans of
the triplicate counts fromall of the triplicate exam -
nations were used to calculate t he | evel of
nitrification.

Total N in green tobacco | eaves was determned at two
dates in August on discs cut fromthe 10th |leaf on 10
plants per plot. The tobacco fromthe third row of the
pl ot was harvested and cured in the normal manner. Yield
was cal cul ated and sanpl es anal yzed for total N as des-
cribed by Elliot et al. (1972). Crop index was cal cu-
lated by multiplying the yield per 0.405 ha by the grade
i ndex.
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The nemat ode count data were transformed to log (x + 100)
before analysis of variance. The log nmeans (y) were then
transfornmed by the nethod of Quenouille (1950),

x'= antilog (y + 1.15 s) - 100. Al data were subjected
to anal ysis of variance, and Duncan's new nultiple range
test (1955) was used to determne significant differences
among neans.

RESULTS AND DI SCUSSI ON

Telone C at 90 L/ha, significantly decreased nitri-
fication activity at 0 and 2 wk incubation both in native
organic nitrogen and ( NH,) ,SO,-N fortified sanples (Table
2). Fumigant, Vorlex was inhibitory for 2 wk in both

native organic nitrogen and N-source enforced sanples.
Triazophos was also inhibitory after 2 wk with N-source
added sanples. Treatment of soil with chemicals for the
control of insects, nematodes, and other pests wll
result in alterations in the activity and popul ation of

Table 2. Effect of nematicides on soil nitrification [ppm
(NO'+ NO)-N in tobacco soil.

Rat e Addition of N-source

Treatnment /ha 0 0 200 ppm (NH,) ,SO,-N

Period of incubation (wk)

0 2 0 2
Contr ol 0 24.1 ab* 42.4 a 19.6 ab 132.2 a
Tel one C 90L 14.9 b 35.5 b 12.2 b 27.2 b
Vor | ex 28L 33.5 ab 31.1 b 27.2 ab 46.5 b
Oxanyl 0.56kg 41.1 a 40.9 a 33.4 a 160.9 a
Triazophos 8.4kg 42.3 a 39.9 ab 34.4 a 39.1 b

* Values within colums indicated by the same letter are
not significantly different at 5% | evel determ ned by
Duncan's nultiple range test.

m croorganisns related to soil fertility (Bollen, 1961;
Martin, 1966; Tu and Bollen, 1968; Tu, 1970; 1972; Tu

and Mles, 1976). In Ontario, certain chlorinated
hydrocarbon fum gants which effectively control nematodes
(Mount ai n, 1960; Tu et al., 1995)) are applied by

injection into the soil one nonth before transplanting
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tobacco in the spring or in the previous fall. Many
studies (Elliot et al., 1972; Jenkinson and Pow son,
1970; Tu, 1972; Walcott et al., 1967) have indicated that
soil fumigants and certain nematicides retard or inhibit
nitrification of ammonium nitrogen.

The popul ation densities of the root-lesion nenatodes in
the soil and roots were deternined at harvest. The
nunbers of P. penetrans in soil and root were |ower than
those in the untreated control with Telone C and triazo-
phos treatments (Table 3). At the end of the grow ng

season, nenatode popul ation densities in the roots were
higher in plots with the control treatments. Triazophos
tended to give better control of nematode than Tel one C

The agronom ¢ and chemnical anal yses are shown in Tabl es
3 and 4. The treatnents that provided better yield than
the control were Telone C and triazophos. Vorlex did not
provi de good control of the root-lesion nematode in this
experinment and yields were not higher than that of
control . The new nenati ci de, triazophos (an organo-
phosphorus conpound) provided good control of nematodes
t hroughout the season and resulted in a higher yield and
crop index. Telone C fum gant produced tobacco with
fairly high levels of chlorine which usually has poor
burning qualities.

The level of total nitrogen, reducing sugars, and
alkaloids in the growing | eaves were not significantly
affected by the treatnents, although the Telone C and
triazophos treatnments tended to give higher |levels on
yield and crop index of tobacco. Wth the exception of
Telone C, total chlorine was |lower in the nenaticide
treatments than at a simlar |evel as the control

There were considerabl e nunbers of nematodes in the roots
of tobacco in the control plots in the sunmer-fall owed
area, estecially at the end of the season. Popul ati on
density of nematode at the beginning (on May 24) was 3000
per kg of soil, whereas Othof et al. (1973) suggested
that a pre-plant density of nematodes in excess of 2000
per kg will reduce yield and crop val ue.

The nematicide, triazophos, gave fairly good nemat ode
control, and increased the yield and crop index markly
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Table 3. Effect of nemmticides on nematodes in soil and
roots, yield and crop indexes.

Rat e No. of P. penetrans Yield Crop

Treatment /ha /kg soil /g dry wt (kg/ha) Index

r oot
Control 0 4250 a* 5100 a 2499 b 672.3 b
Telone C  90L | 850 bc 3250 b 2679 a 733.1 a
Vor | ex 28L 3300 ab 6100 a 2528 b 692.6 b
Oxanyl 0.56kg 2150 abc 6000 a 2623 b 712.8 b
Tri azophos 8. 4kg 500 d 850 ¢ 2825 a 777.6 a

* Mean values within colums followed by the same letter
are not significantly different at p=0.05 determ ned by
Duncan's nultiple range test.

Table 4. Effect of nematicides on quality and chenical
characteristics of flue-cured tobacco.

Rat e Reduci ng Tot al Tot al Tot al
Treatnment /ha sugars al kal oi ds nitrogen chlorine
(% (% (% (%
Control 0 18.6 a* 2.82 a 2.09 a 0.74 b
Telone C  90L 21.8 a 2.68 a 1.99 a 1.03 a
Vorlex 28L 20.7 a 2.85 a 2.06 a 0.78 b
Oxamyl 0.56kg 18.1 a 2.98 a 2.18 a 0.78 b
Triazophos 8.4kg 19.3 a 2.70 a 2.06 a 0.67 b

* Mean values within colums followed by the same letter
are not significantly different at p=0.05 determ ned by
the Duncan's multiple range test.

over the control. Bromide containing fum gants, such as
Terrocide 30 (30% chloropicrin, 36% ethylene dibron de
and 34% inert) and Dowfume W85 (85% ethylene dibrom de)
for treating tobacco soils should be used with great care
and only when the requirements of good cultural practices
are respected. This certainly accentuates the inportance
of managenent practice in controlling wundesirable
resi dues. In Ontario, although we have avail able
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satisfactory materials for nematode control without using
the chemicals with undesirable characteristics, the
eval uation and screening of new chenicals for nenaticidal
pur poses shoul d be conti nued.
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