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Abstract. In the fall of 1983, 5 fields were surveyed for
pests of malanga, Xanthosoma caracu Koch and Bouche. The
survey was conducted on the 2 common soil types, Rockdale series and Perrine marl. Insects found most often and
in highest numbers were whiteflies, Aleuroglandulus malan
gae Russell, and a wooly-bear type caterpillar, Diacrisia vir
ginica (F.). The most abundant plant pathogenic nematodes
were reniform, Rotylenchulus reniformis Lindford and
Oliveira, 1940; ring, Criconemella onoensis (Luc, 1959) Luc
and Raski, 1981; and spiral, Helicotylenchus pseudorobustus
(Steiner, 1914) Golden, 1956. The most prevalent diseases
were bacterial leaf spot, Xanthomonas campestris pv dieffenbachiae (McColloch and Pirone) (Dye); dasheen mosaic virus,
and anthracnose, Colletotrichum spp. Common weeds noted
were spiny pigweed, Amaranthus spinosus L.; common purs
lane, Portulaca oleracea L.; yellow nutsedge, Cyperus esculentus L.; and Parthenium hystrophorus L.
Malanga, Xanthosoma caracu Koch and Bouch£ (Araceae),
is one of several tropical "root and tuber" crops that has
increased steadily in relative economic importance in Dade

County, Florida as a result of large influxes

of Latin
(1700
acres) were planted in Dade County, with farm-gate cash
receipts of $9.8 million, fifth among all vegetable crops
grown, and first among the root and tuber crops, including
Irish potatoes (2).
Although Xanthosoma culture is relatively new to
Florida, it has long been a staple food crop in many parts
of the humid tropics. Reports of several diseases (1, 3, 6, 9,
13, 14, 21, 26), insects (3, 10, 13, 22, 24, 27), and nematodes
(8, 21, 29) have been made from around the world. Several
pests have been recorded in Florida (4, 5, 19, 20, 23, 28,
30), but no systematic study has been made of the incidence
and relative abundance of disease, insect, and nematode
American immigrants. In a recent season, 680 ha

pests in commercial fields over time.
This study was undertaken to identify disease, insect,
and nematode pests affecting malanga in Florida; to de
termine the relative abundance of these pests as a function
of time; and to note relationships among populations of
different pests and relationships among pest populations
and soil type. These data could provide a basis for an inte
grated pest management (IPM) program on the crop.
iFlorida Agricultural Experiment Stations Journal Series No. 6222.
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Material and Methods

Surveys were conducted bimonthly in 5 commercial fields
in southwest Dade County from mid-September to midNovember, 1983. Field size, crop planting dates, and soil
types are listed in Table 1. Fields were divided into 1-ha
units, with an average of 20 plants/ha rated for disease
incidence and symptom severity, using the Horsfall-Barratt
grading system (12). Each hectare was traversed along a 'Z'
pattern, and every nth plant graded. Senescing leaves were
not rated. Within each ha unit, upper and lower leaf sur

faces of one plant were examined for insects. Lepidopterous larvae and adults of other orders were counted.
Preliminary tests with sticky traps and beat cloths (7) were
not useful in sampling insects on malanga.
Table 1. Field size, soil types and planting dates of 5 commercial
malanga fields surveyed in Dade County, Florida. Fall 1983.

Field no.
I
II
III
IV
V

Field size
(ha)
8

40
37
8
8

Soil type
Perrine marl
Perrine marl
Rockdale
Rockdale
Rockdale

Planting date
1963
August
February
February
February
March

Both soil and root systems were assayed for nematodes.
Soil samples came from 1) a Perrine marl, 2) a Perrine
marl shallow phase, 3) a Rockdale fine sandy loam phaselimestone complex (11) and 4) a Rockdale gravelly silt loamlimestone complex (personal communication, Carol Wettstein, USSCS). One soil sample was composed of 40 cores
per ha (17). Cores consisted of soil taken with a hand
trowel to a depth of 17.5 cm (minus the top 2.5 cm) from
as close to the malanga roots as possible. Endoparasitic
nematodes were assayed once during the survey from 2 whole
root systems randomly selected from each of the 5 fields.
In the laboratory, root samples were processed for nema
todes by maceration of 1.3 cm root segments for 10 sec in a
Waring blender, followed by aeration and incubation in
200 ml water for 7 days. In preparation for microscope
examination of nematodes, soil samples were sifted to in
sure mixing and removal of rocks and debris, suspended in
water for decanting and sieving, resuspended in sugar
(453 g/liter) and centrifuged (16).
Serious weed problems developed in 2 of the fields.
Qualitative measurements of the prevalent weeds were made.

Results and Discussion

Diseases. Bacterial leaf spot [Xanthomonas campestris
pv dieffenbachiae] (6, 23) was the most common, occurring
on nearly 100% of the malanga plants surveyed. HorsfallBarratt ratings ranged from 1 to 4, indicating a maximum
of 12% of the plant tissue was damaged on any plant (Table

2)'

Anthracnose, Colletotrichum spp., was found on a maxi
mum of 50% of the malanga plants (Table 2). Damage
was light, with the mean Horsfall-Barratt rating ranging
from 1.0 to 1.8 and individual plants ranging from 1 to 4
or 0% to 12% damage to any one plant. This is the first
report of Colletotrichum spp. on Xanthosoma in Florida.
Two distinct sets of virus symptoms were found on
malanga. Some closely resembled those of dasheen mosaic
191

Table 3. Selected nematode genera associated with commercial malanga fields in Dade County, Fall, 1983.
Nematodes/100 cm3 soil
Field no.

Soil type

I
II

Perrine marl
Perrine marl
Rockdale
Rockdale
Rockdale

III
IV
V

Aphelenchus

Tylenchus

Rotylenchulus

Helicotylenchus

Criconemella

4
4
20
12
0

58
54
50
36

6
0
168
41

14
4

162

*\ °

56 per 100 cm3 soil (19). To anticipate damage to marked
able cormels, it may be worthwhile for the grower to sample
for JR. reniformis before planting, especially if the malanga
is planted on Rockdale soils. Criconemella spp. and Heli

cotylenchus spp. can at times damage host crops when popu
lations are high (15, 18). Specific damage by these nematodes
on aroids has not as yet been observed, and therefore
economic injury levels are expected to be very high. Sound
decision-making for managing harmful nematode popula
tions will be enhanced once thresholds have been deter
mined.
Insects. Of the insects recorded, only one was found
with any regularity; this was the whitefly, Aleuroglandulus
malangae. Adult infestations of this insect were found on
95% of the plants in all fields. Counts generally increased
during the course of the survey. (Fig. 2). Direct damage,
however, was not readily apparent, although whiteflies have
the capability of vectoring certain types of virus (25).
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—and devoured entire leaves except the larse|t veins. The

adult of D. virginica, a tiger moth, is almq§| pure white

with a few black spots.
rr
Only in Field II was D. virginica a serious pest, averag
ing 6.25 caterpillars per plant with larvae present on over
50% of the plants infested. Because of the severity of this
infestation, measures were taken to control the outbreak,
after which no significant counts of D. virginica were irecorded in that field. In Fields I, III, and IV, minor infesta
tions of this wooly-bear were observed; no supplemental
control measures were initiated in these fields during the
course of this survey. This is the first report of D. virginica
as a pest of malanga in Florida. Spodoptera eridania
(Cramer), another polyphagous caterpillar was also found,
but the frequency and abundance of this species were very

low.
Weeds. Weeds found in malanga fields were considered

pests when they were observed to be either outcompeting
malanga plants for sun and root space, or strangling and
using the malanga for support. Vines of the Ipomoea spp.
were climbers, whereas Amaranthus spp. Parthenium spp.,
Portulaca oleraceae L. and Cyperus esculentus L. were con
tiguous competitors. Weed populations were remarkably low
in Field I, in which mechanical cultivation between rows
was an effective weed control since a cultivator could easily
pass between the relatively small malanga plants. Once the
malanga reached a height of about 1.25 m (as was the
case in the other 4 fields), the leafy canopy was broad
enough to shade out almost all weeds. Only in certain
small localized areas did the weeds out-compete the malanga.
In summary, the pests did not seem to pose a serious
threat to this economically important crop. However, seedpieces of plants exhibiting severe virus-like symptoms should

probably not be used for a new crop. The insect that can

sporadically pose a threat to this vegetable is the wooly-bear
caterpillar.
These surveys have established the identity and relative
abundance of malanga pests and can serve as the basis for
the development of an integrated pest management pro
gram on this crop.
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Fig. 2. Mean whitefly counts for 5 fields, 4 survey dates, Fall 1983.

An incidental pest of note is the larval form of Diacrisia
virginica, a wooly-bear caterpillar. The first ins tars hatch
on the underside of leaves and begin feeding. The early
instars, however, are not able to chew through the entire
leaf. Thus a tell-tale ultra-thin layer of transparent veined
leaf tissue indicated feeding by early instar larvae. Later

instars were found hi 2 predominant colors—white or brown
Proc. Fla. State Hort. Soc. 97: 1984.

insects.

Literature Cited
1. Alvarez-Garcia, L. A., and A. Cortes-Monllor. 1971. "Currutaca": A
Pythium soft rot of Xanthosoma and Colocasia spp. in Puerto Rico

J. Agr. Univ. Puerto Rico 55:78-84.
2. Anonymous. 1983. Dade County Agriculture.
operative Ext. Serv. Miami, Florida.

Dade

County
j

Co

3. Anonymous. 1980. Memento de l'agronome, Ministere de! la Co
operation. Re*p. franchise. Saverdun. 1600 pp.
!
4. Averre, C. W. III. 1967. Malanga culture in Dade County—problems
and progress. Inst. Food Agr. Sci., Univ. Florida Sub-Tropical Expt.
Sta., Homestead.

193

5. Beale, A. J. 1979. Effects of fertilization, herbicides, growth regula
tors, planting material and breeding on malanga (Xanthosoma
spp.) production in southern Florida. Ph.D. Thesis; XJriiv. FTbfida,
Gainesville. 201 pp.

6. Berniac, M. 1974. Une maladie bact£rienne de Xanthosoma sagittifolium (L.) Schott. Ann. Phytopathol. 6:197-202.
7. Boyer, W. P. and W. Dumas. 1963. Soybean insect survey as used
in Arkansas. Coop. Econ. Insect Rpt. 13:91-92.

8. Brathwaite, C. 19v2. Preliminary studies on plant parasitic nematodes associated with selected root crops at the University of West
Indies. Plant Dis. Rptr. 56:1077-1079.
9. Buddenhagen, I., G. Milbrath, and S. Hsieh. 1970. Virus diseases
of taro and other aroids. Proc. 2nd Intern. Symp. Tropical Root and
Tuber Crops. Univ. Hawaii, pp. 53-56.
10. Coursey, D. 1968. The edible aroids. World Crops 20:25-30.
11. Gallatin, M., J. Ballard, C. Evans, H. Galberry, J. Hinton, D.

Powell, E. Truett, W. Watts, G. Willson, and R. Leighty. 1947.
Soil survey (Detailed Reconnaissance) Dade County Florida. U.S.
Dept. Soil Conservation Serv. in cooperation with Univ. Florida

Agr. Expt. Sta. 56 pp.

12. Horsfall, J., and R. Barratt. 1945. An improved grading system for

measuring plant diseases. Phytopathology. 35:655 (Abstr.).
13. Karikari, S. 1971. Cocoyam cultivation in Ghana. World Crops 23:
118-122.
14. Laguna, I., L. Salazar, and J. Lopez. 1983. Fungal and bacterial
diseases of aroids: Xanthosoma spp. and Colocasia esculenta (L.)
Schott, in Costa Rica. Tech. Bui. No. 10. Tropical Agr. Res. and
Training Center, Turrialba. 25 pp.

15. Lownsbery, B. F., H. English, E. H. Moody, and F. J. Snick. 1973.

Criconemoides xenoplax experimentally associated with a disease

of peach. Phytopathology 63:994-997.
16. McSorley, R. and J. Parrado. 1982. Effect of sieve size on nematode
extraction efficiency. Nematropica 11:165-74.
17. McSorley, R. and J. Parrado. 1982. Estimating relative error in
nematode numbers from single soil samples composed of multiple

cores. J. Nematol. 14:522-529.

18. McSorley, R. and J. Parrado. 1983. The spiral nematode, HelicotylencHmlniltticinctus, on bananas in Florida and its control. Proc.
Fla. State Hort. Soc. 96:201-207.
19. McSorley, R., J. Parrado and S. O'Hair. 1983. Nematodes associated
with edible aroid genera Xanthosoma and Colocasia and their effects
on yield. Nematropica 13:165-180.

20. Morton, J. 1972. Cocoyams (Xanthosoma caracu, X. atrovirens, and
X. nigrum) gaining in economic importance. Proc. Fla. State Hort.
Soc.

85:85-94.

21. Onwueme, I. 1978. The Tropical Tuber Crops. John Wiley and
Sons, Chichester, U.K.

22. Plucknett, D. 1975. Current outlook for taro and other edible
aroids, p. 36-39. In: Conference regionale de la production des
plantes a racines alimentaires. Suva, Fiji.
23. Pohronezny, K., R. B. Volin, and W. Dankers. 1984. Bacterial leaf
spot of cocoyam Xanthosoma caracu, in South Florida, incited by
Xanthomonas campestris pv dieffenbachiae. Plant Dis. 69 (in press).
24. Purseglove, J. W. 1975. Tropical Crops. Halsted Press, New York.
25. Roberts, D. A., and C. W. Boothroyd. 1975. Fundamentals of Plant
Pathology. W. M. Freeman and Co., San Francisco. 424 pp.
26. Shaw, D., R. Plumb, and G. Jackson. 1979. Virus diseases of taro
(Colocasia esculenta) and Xanthosoma sp. in Papua-New Guinea.
Papua-New Guinea Agr. J. 30:71-97.
27. Tindall, H. 1983. Vegetables in the Tropics. AVI Publ. Co., Westport, Conn. 533 pp.
28. Wehlburg, C, S. Alfieri, K. Langdon, and J. Kimbrough. 1975.
Index of Plant Diseases in Florida. Florida Dept. Agr. Consumer
Serv., Gainesville. 258 pp.
29. Winters, H. and G. Miskimen. 1967. Vegetable Gardening in the
Caribbean Area. Agr. Handbook No. 323. U.S. Dept. Agr., Agr. Res.
Serv.

30. Zettler, F. W., M. Foxe, R. Hartman, J. Edwardson, and R. Christie.
1970. Filamentous viruses infecting dasheen and other araceous
plants. Phytopathology 60:983-987.

Proc. Fla. State Hort. Soc. 97: 194-197. 1984.

SOIL FUMIGANTS FOR CONTROL OF NEMATODES,
FUSARIUM WILT, AND FUSARIUM CROWN ROT

ON TOMATO1

A. J. Overman and J. P. Jones
IFAS, 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.
Trade names are included for the benefit of the reader and do not
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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