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SOIL FUMIGANTS FOR CONTROL OF NEMATODES, 

FUSARIUM WILT, AND FUSARIUM CROWN ROT 

ON TOMATO1 

A. J. Overman and J. P. Jones 

IF AS, University of Florida, 

Gulf Coast Research & Education Center, 

5007-60th Street East, 

Bradenton, FL 34203 

Additional index words, methyl bromide/chloropicrin 

mixes, Meloidogyne, Belonolaimus, Dolichodorus, nema 

todes, methyl isothiocyanate, soil reaction. 

Abstract. Methyl isothiocyanate 20%/chlorinated C3 
hydrocarbons, including dichloropropenes, dichloropropane 

and related chlorinated hydrocarbons 80% (MS/DD) (Vorlex) 
at 30 gal/acre, methyl isothiocyanate 17%/chlorinated C3 
hydrocarbons, including dichloropropenes, dichloropropanes 

and related chlorinated hydrocarbons 68%/chloropicrin 15% 
(MS/DD/C) (Vorlex 201) at 20 or 25 gal/acre, methyl bro 
mide 67%/chloropicrin 32% (MB/C33) (Terr-o-gas) at 350 Ib./ 
acre, and methyl bromide 99.5%/chloropicrin 0.5% (MB/ 
C 0.5) (Brom-o-gas) at 400 Ib./acre were evaluated in the 
fall 1983 and MS/DD at 25 or 35 gal/acre, MS/DD/C or 
methyl isothiocyanate 40% (MS) (Trapex 40) at 25 gal/acre, 
and (MB/C 0.5) at 400 Ib./acre were evaluated in the spring 
1984 for crop yield response and control of nematodes, 
Fusarium wilt (Fusarium oxysporum Schlecht. f. sp. lycopersici 

(Sacc.) Snyder & Hansen race 3) or Fusarium crown rot 

iFlorida Agricultural Experiment Stations Journal Series No. 5954. 
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infer any endorsement or recommendation by the author. 
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(Fusarium oxysporum Schlecht. f. sp. radicis-lycopersici Jarvis 

& Shoemaker) of tomato. All treatments increased tomato 

fruit yield and reduced populations of the sting (Belonolaimus 

longicaudatus Rau), stunt (Tylenchorhynchus spp.), and awl 

(Dolichodorus heterocephalus Cobb) nematodes. Root-knot 

[AAeloidogyne incognita (Kofoid & White) Chitwood] nema 

todes were suppressed by all treatments. All treatments 

reduced Fusarium wilt race 3 and Fusarium crown rot. A 

greater number of plants showed symptoms of wilt at pH 

5.5-6.0 than at pH 7.0-7.5; soil pH had no effect on incidence 

of crown rot. 

Soil fumigation is a common practice in sandy soils re 

peatedly planted to tomato in Florida. Methyl bromide/ 

chloropicrin mixtures are most frequently used (8) in soil 

pest management programs which include full-bed mulch 

(6), adjustment of soil reaction (3, 5), and use of host 

resistance (9) to protect crops from Fusarium wilt race 2, 

Verticillium wilt (Verticilliwn albo-atrum Reinke & Berth), 

nematodes, and weed infestations. 

The advent of Fusarium wilt race 3, the increase in 

importance of Fusarium crown rot in commercial tomato 

fields, and the critical review being given methyl bromide 

as an agricultural pesticide by the Environmental Pro 

tection Agency emphasized the need for re-evaluation of 

available broad-spectrum soil fumigants. Previous research 

(3, 4, 6, 7, 9) demonstrated the efficacy of certain fumigants 

for control of Fusarium wilt race 2, Verticillium wilt and 

nematodes. Five available materials were selected from this 

inventory of chemicals for evaluation of their efficacy against 
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Table 2. Effect of soil fumigants on percent increase in weight of large 

size (5 x 6, 6 x 6) tomato fruit produced on soil naturally infested 

with nematodes^and introduced inoculum of Fusarium wilt race 3 

in the fall 1983 as compared to nontreated plots. 

Yield increase (%) 

Treatment Rate/acre2 Size 5x6 Size 6x6 

MS/DD/O 

MS/DD/C 

MS/DD 

MB/C33 

MB/C0.5 

20 gal 

25 gal 

30 gal 

350 lb. 

400 lb. 

39.8 bey 

66.7 ab 

23.9 c 

75.8 ab 

89.2 a 

42.6 a 

56.7 a 

43.3 a 

66.2 a 

70.0 a 

zThree streams/bed. 

yMean separation within columns by Duncan's multiple range test, 

5% level. All treatments yielded more than the nontreated control. 

xSee Table 1 for key to fumigant treatments. 

A greater response of fruit grade to soil fumigants was 

obtained in soil inoculated with race 3 in the spring than 

in the fall. Increases in size 5x6 fruit in the fall ranged 

from a low of 24% with MS/DD at 30 gal/acre to 89% 

with MB/C0.5 (Table 2), whereas in the spring increases 

ranged as high as 213% above the nontreated control 

(Table 3). 

Disease response. In both seasons (Tables 4 Sc 5), less 

Fusarium wilt developed under the high pH regime; crown 

rot was apparently not affected by soil pH. At the low pH 

(5.5-6.0) all soil treatments were equally effective in reducing 

the symptoms of wilt. At pH 7.0-7.5 also, all treatments 

were better than the nontreated control. However, in the 

spring test, MB/C0.5, MS/DD/C and MS/DD at 35 gal/ 

acre excelled. Crown rot was active both seasons. Although 

there was no effect due to soil pH, fumigants reduced the 

disease. In the fall 76% of the plants in the control were 

infected. Infection in better treated plots ranged from 43 

to 46% and the low rate of MS/DD/C was no different 

(56%) from the control. In the spring MS/DD (35 gal/ 

acre) gave better control (26% infection vs. 82% for the 

nontreated plots) than MS/DD (61%) or MS at 25 gal/ 

acre (54%). Other treatments were intermediate. 

Nematode control Five genera of plant parasitic nema 

todes were recognized in the 4 tests. Common to all seasons 

were the stubby-root (Trichodorus christiei Allen), the 

stunt, root-knot, and awl nematodes. Additionaly, exclusive 

to the area inoculated with crown rot was a population of 

the sting nematode. All genera except the stubby-root 

nematodes responded strongly to soil fumigation (Table 

6). In the fall tests, no differences were found with treat 

ment and stubby-root populations; in the spring race 3 

plots, statistical reductions in numbers were measured with 

all treatments except MS/DD at the lower rate. However, 

in the spring, crown rot-plot populations were higher than 

the control in all treatments except MS, where no differ 

ences from the control occurred. 

Root-knot galling was more severe in the race 3 area. 

All treatments gave equally excellent control of root galling 

in the fall. Although fumigants reduced galling in the 

spring, MB/C0.5 and the higher rate of MS/DD gave best 

results. Excellent control of the stunt and sting nematodes 

was obtained in all tests. The awl nematode appeared to 

be more active in the fall than spring crops, but again, 

fumigation was successful in suppressing populations. 

Conclusions 

All treatments were successful in increasing tomato yield. 

Control of wilt symptoms was uniformly excellent except 

in the high pH areas of the spring test where some separa-

Table 3. Effect of soil fumigants on percent increase in weight of large size (5 x 6, 6 x 6) tomato fruit produced on soil naturally infested 
with nematodes and introduced inoculum of Fusarium wilt race 3 or Fusarium crown rot in spring 1984 as compared to nontreated plots. 

Treatment Rate/acre2 

Fusarium 

Size 5x6 

wilt race 3 

Size 

Yield increase (%) 

6x6 

Fusarium 

Size 5x6 

crown rot 

Size 6x6 

MS/DDx 

MS/DD/C 

MS 

MS/DD 

MB/C0.05 

25 gal 

25 gal 

25 gal 

35 gal 

400 lb. 

108.6 by 

114.0 b 

144.1 b 

109.7 b 
213.0 a 

114.9 b 

124.4 b 

132.8 ab 

116.9 b 

170.7 a 

121.5 a 

109.9 a 

112.4 a 

136.1 a 

171.2 a 

110.7 a 
83.9 a 

77.7 a 

91.7 a 

114.0 a 

zThree streams/bed. , , . , 
yMean separation within columns by Duncan's multiple range test, 5% level. All treatments yielded more than the nontreated control base. 

xSee Table 1 for key to fumigant treatments. 

Table 4. Percentage of the tomato plant stand exhibiting wilt symptoms at several stages of growth in the fall 1983 soil fumigation trials at 2 pH 

levels. 

Fumigant 

% of plants affected 

Rate/acre* 

6 wk 

Lox 

28 by 

0a 

0a 

0a 

1 a 

3 a 

Hi 

16 

0 

1 

4 

0 

0 

b 

a 

a 

a 

a 

a 

7 

Lo 

45 c 

0a 

0a 

0a 

3a 

9a 

wk 

Hi 

23 b 

0a 

4a 

4a 

0a 

0a 

Fusarium wilt race 3 

8 wk 

Lo 

55 c 

1 a 

0a 

0a 

3a 

9a 

Hi 

33 b 

0 a 

4a 

8a 

0a 

0a 

10 

Lo 

68 c 

0a 

0a 

1 a 

3a 

11 a 

wk 

Hi 

36 b 

1 a 

4a 

10 a 

3a 

0a 

13 

Lo 

78 c 

4a 

0a 

1 a 

3a 

6a 

wk 

Hi 

55 b 

8 a 

5 a 

14 a 

3a 

Oa 

Fusarium 

crown rot 

Lo 

83 

60 

60 

48 

49 

60 : 

15 wk 

Hi 

70 

52 
30 

43 

38 

N.S. 33 N.S. 

Control 

MS/DD/Cw 

MS/DD/C 

MS/DD 

MB/C33 

MB/C0.5 

20 gal 

25 gal 

30 gal 

350 lb. 

400 lb. 

zThree streams/bed. 
yMean separation within weeks by Duncan's multiple range test, 5% level. 

xLo = pH 5.5-6.0; Hi = pH 7.0-7.5. 
wSee Table 1 for key to fumigant treatments. 
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