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Survey of Current Distribution of 
Rotylenchulus reniformis in the United States 

C. M. HEALD AND A. F. ROBINSON 1 

Abstract: T he  reniform nematode,  Rotylenchulus reniformis, has been repor ted from all Gulf  Coast 
states, Arkansas, Hawaii, Nor th  Carolina, and South Carolina. Experts in 11 states identified the 
counties or parishes where the nematode is found and provided information regarding associated 
soil parameters,  climate, crops, and crop management .  Rotylenchubus reniformis has been detected in 
187 counties and parishes of the southeastern Uni ted  States and is most widespread in Louisiana, 
Mississippi, Alabama, Florida, and Georgia. In every state except Florida and Hawaii, economically 
damaging soil populations were associated with continuous cotton production. Othe r  crops consid- 
ered  to be damaged by R. reniformis were soybean, tobacco, several vegetables, and pineapple 
(Hawaii). T h e r e  was no consistent relationship between the nematode 's  presence and soil texture,  
soil pH, rainfall, or irrigation regime. However, certain respondents associated damage from the 
nematode primarily with silty or clay soils (Texas, Hawaii, Florida, and Georgia) or with silty soils 
with exceptionally tow pH (Hawaii and Louisiana). 
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The reniform nematode, Rotylenchulus 
reniformis Linford & Oliveira, occurs pri- 
marily in tropical and subtropical regions 
of  the world where it parasitizes a wide 
array of  crop plants. This nematode was 
first detected in the continental United 
States in Georgia in 1940 (11), the same 
year as the original species description from 
Hawaii (6) was published. Since then, R. 
reniformis has been reported from all Gulf 
Coast states and from North Carolina, 
South Carolina, and Arkansas (5). Most in- 
formation on the distribution and econom- 
ic impact of R. reniformis in the United 
States is in commodity group and state ex- 
periment station reports; there is no as- 
sessment of the nematode's agronomic sig- 
nificance on a national scale. Therefore,  
we conducted a survey to compile infor- 
mation on the distribution and agronomic 
impact of  R. reniformis. 
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MATERIALS AND METHODS 

A questionnaire was mailed to select- 
ed scientists in universities, USDA, and 
regulatory agencies in states where R. reni- 
formis was known to occur. In certain cases, 
questionnaires were followed by telephone 
calls or written requests for additional in- 
formation. Eighteen persons in 1 1 states 
were contacted. The  information request- 
ed included the counties or parishes where 
soil samples containing the nematode had 
been collected and the associated soil 
texture, soil pH, irrigation regime, and 
cropping history. We also asked for each 
respondent's opinion regarding the im- 
portance of  R. reniformis as an agronomic 
pest in his state, which crops were affected, 
and how much crop damage in the state 
was indicated by data from field experi- 
ments and state surveys. Finally, we re- 
quested a confirmation of  when and by 
whom the nematode was first discovered 
in the state. 

RESULTS AND DISCUSSION 

When the survey results were compiled, 
we found no consistent relationship be- 
tween the presence ofR. reniformis and soil 
texture, soil pH, rainfall, or irrigation re- 
gime (Table 1). Soil textures ranged from 
clay to silt to sand, and pH varied from 4 
to 8. However, infestations of  the nema- 
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TABLE 1. Survey responses regarding soil and climatic factors associated with infestations of Rotylenchulus 
reniformis in the United States. 

Irri- 
gated? 

Rainfall (yes or 
State First report (reference) Soil descriptiont Soil pH (cm) no) 

Alabama Minton & Hopper,  1959 --:~ 
(7) 

Arkansas Robbins, 1982 (9) 
California Nematode absent 
Florida Steiner, 1942 (13) 

Georgia Smith, 1940 (11) 

Hawaii Linford & Oliveira, 1940 
(6) 

Louisiana Smith & Taylor, 1941 
(12) 

Mississippi 1968 (G. W. Lawrence, 
pers. comm.) 

N. Carolina Brodie, 1961 (2) 
S. Carolina Fassuliotis, 1967 (4) 

Texas Norton,  1959 (8) 

Clay, silt, muck, sandy soil in 
some ornamentals  

#1: Mostly "heavy red"  soils that  
class as sandy clay loam 

#2: Sandy soil, sandy loam 
Silty clays 

Variable but  mostly loamy sand; 
some very silty 

Sandy soil, sandy loam 

80-90% sand 
#1: Sand, loamy sand 
#2: Sandy 
Mostly silt loam, clay, clay loam, 

sandy clay loam 

5-7  102-127 Both 

- -  125 Both 

- -  76-89 Both 

4 -5  64-150 Both 

5-8  157-193 No 

- -  115-165 Both 

5.5-6 107-117 No 
- -  127 Most 

7-8  46-99  Most 

t #1 and #2 indicate responses of two different contacts within a state. 
Not reported. 

tode were associated with finely textured 
soils in Texas, Georgia, and Florida and 
with silty soils with low pH in Hawaii and 
Louisiana. The  nematode occurred on both 
i r r iga ted  and un i r r iga ted  land and in 
regions with annual precipitation ranging 
from 46 to 193 cm. In every state except 

Hawaii and Florida, the nematode's  distri- 
bution was associated primarily with cot- 
ton, especially with continuous cotton pro- 
duction (Table 2). Other  crops associated 
with R. reniformis were soybean, tobacco, 
pineapple, and vegetables. 

Rotylenchulus reniformis was reported from 

TABLE 2. Survey responses regarding incidence of Rotylenchus reniformis, cropping histories, and pest status. 

Number of 
counties or 

parishes 
where 

State Cropping history Crops economically affected found 

Alabama Mostly continuous cotton; also co t ton-  Cotton 13 
soybean rotat ion 

Cotton, vegetables 3 
Various 34 

30 
3 

45 
42 

2 

11 

7 

Arkansas 
Florida 

Georgia 
Hawaii 
Louisiana 
Mississippi 
N. Carolina 

S. Carolina 

Texas 

Cotton 
Pineapple 
Cotton 
Cotton 
Continuous cotton or cotton in rota- 

tion 
Continuous cotton and soybean- 

tobacco-cot ton r o t a t i o n  
Continuous cotton; also vegetables 

Uncer ta in  
Vegetable crops, cotton, some orna- 

mentals 
Cotton, some vegetables 
Pineapple 
Soybean, cotton 
Cotton 
Cotton; soybean and tobacco to a less- 

er extent  
Cotton; also soybean, tobacco 

Cotton, some vegetables 
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187 counties and parishes of  the south- 
eastern United States and appeared to be 
particularly widespread in Louisiana (45 of  
64 parishes), Mississippi (42 of  82 coun- 
ties), and Georgia (30 of  159 counties). Al- 
though the nematode has been found in 
34 counties in Florida, respondents from 
Florida emphasized that this figure and the 
portion of  the state that these counties rep- 
resent is misleadingly large. Counties in 
Florida are much larger than those of  oth- 
er southern states and most reports of  the 
nematode from central Florida were iso- 
lated cases of  contaminated, container- 
grown ornamentals which undergo rigor- 
ous quarantine inspections before export. 
The  nematode occurs commonly in field 
soil only in the five southernmost counties 
of  the Florida peninsula (J. H. O'Bannon 
and R. N. Inserra, pers. comm.). 

The  pattern of  the national distribution 
of  R. reniformis at the county (or parish) 
level (Fig. 1) reflected strongly the pattern 
of  cotton production in the southeastern 
United States (14) (Fig. 2) and the Major 
Land Resource Regions given by the Unit- 
ed States Soil Conservation Service (15). 
Part icularly no tewor thy  are concentra-  
tions of  R. reniformis in the Coastal Plain 
of  South Carolina, Georgia, and Alabama, 
the lowlands of  southern Florida, the 
Blackland Prairie of  northwestern Ala- 
bama, the Mississippi Delta in Mississippi 
and Louisiana, the Red River Valley of  
Louisiana, and the alluvial plain of  the 
Lower Rio Grande Valley. The  nematode 
has been reported less frequently from the 
Atlantic and Gulf Coast Lowland Forest 
and Crop Region, the Carolina and Geor- 
gia Sand Hills, and the Southern Pied- 
mont. Discontinuities in distribution pat- 
terns at state lines sugges ted  that  R. 
reniformis also is present in unreported 
count ies  in sou thwes te rn  Tennessee ,  
southeastern Arkansas, and far southeast- 
ern Texas. The  northernmost  latitude of  
the known distribution was ca. 35°N, where 
isolated infestations were reported,  each 
on a single farm. These farms were on the 
Coastal Plain of  North Carolina, on the 
southern High Plains in the Panhandle of  

Texas, and in a county on the Arkansas- 
Oklahoma line in northwestern Arkansas 
(Fig. 1). A geographical explanation for 
the absence of  R. reniformis in cotton pro- 
duction areas of  New Mexico, Arizona, and 
California is the obvious barrier presented 
by the Chihuahuan desert and other  arid 
or semi-arid lands separating the western 
cotton-producing regions from the south- 
eastern states. The  only reported infested 
farm on the High Plains of  Texas belonged 
to a grower who had transported farm im- 
plements from the Lower Rio Grande Val- 
ley, where the nematode is intensely dis- 
tributed. 

Respondents from all states except Ar- 
kansas considered R. reniformis to be eco- 
nomically damaging, particularly to cotton 
(all states except Hawaii), and to a lesser 
extent to soybean (Louisiana, Mississippi, 
North Carolina, and South Carolina), veg- 
etables (Georgia, Texas, and Florida), and 
tobacco (North Carolina and South Caro- 
lina). The  big economic impact of  R. reni- 
formis on pineapple production in Hawaii 
has been known for several decades (3). In 
Florida, R. reniformis also is considered an 
important regulatory pest affecting the ex- 
port  of  various container-grown ornamen- 
tals. Estimated increases in cotton yield af- 
ter preplant application of  fumigant or 
nonfumigant nematicides in fields infested 
with R. reniformis were 40% in Alabama, 
40-60% in Louisiana, 36-64% in Missis- 
sippi, and 33% in Texas. Other  crop yield 
increases were 9-10% in yellow squash in 
Florida, 40% in cantaloupe in Texas, and 
12% in soybeans in Louisiana. 

An extens ive  survey of  more  than 
120,000 ha of  cotton land was conducted 
in Mississippi in 1986-87 (1). Five percent  
of  the fields in each of  six counties were 
sampled. Rotylenchulus reniformis was found 
in 6-31% of the samples from each county; 
in Madison county, 18% of the fields had 
densities above the recommended eco- 
nomic threshold of  2,000 vermiform R. 
reniformis per 473 cm 8 (1 pint) of  soil, when 
assayed by a sugar flotation-centrifugation 
extraction method. A primary concern in 
Mississippi is that the uniformity of  plant 
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Fios. 1, 2. Distribution of Rotylenchulus reniformis in the continental United States. l) Counties and parishes 
with infested fields (solid black areas) or within which contaminated nursery stock has been found (checkered 
areas), as of 1989.2) Counties or parishes producing more than 1,000 running bales of cotton in 1988. Both 
maps were produced with aid of SAS graphics. 

s tunt ing  in a field with a h igh  popu la t ion  
o f  R. reniformis of ten  causes the  p r o b l e m  
to go unnot iced .  Similarly, a large po r t i on  
o f  fields a re  infes ted  in the  Lower  Rio 
G r a n d e  Valley o f  Texas ,  whe re  soil sample  
records  spann ing  22 years  indicated the  
p re sence  o f  R. reniformis in 66% of  1,221 
fields (10). Most fields were  p lan ted  to cot- 
ton at the  t ime  o f  sampling.  O n  the  o the r  
hand ,  some 35,000 soil samples  submi t t ed  
by growers  are  examined  annually in N o r t h  
Carol ina.  Few samples  conta in  R. reniformis 

and  these  are  genera l ly  f r o m  Scot land 
county,  which bo rde r s  South  Carol ina  (J. 
L. Imbr ian i ,  pers.  comm.) .  

Rotylenchulus reniformis is b e c o m i n g  rec- 
ognized  as an i m p o r t a n t  pest  o f  co t ton  and  
associated crops  in several  sou the rn  states. 
A compar i son  be tween  the  c h r o n o l o g y  o f  
the  first r epo r t s  o f  R. reniformis f r o m  the 
sou theas te rn  states and  its cu r r en t  distri- 
bu t ion  suggests tha t  it was p resen t  in large 
areas for  m a n y  years  wi thou t  de tec t ion .  I ts  
discovery in new areas  in the  sou theas te rn  
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states will not necessarily indicate it is 
spreading. It would seem unlikely, how- 
ever, that R. reniformis is present in the 
southwestern states of  New Mexico, Ari- 
zona, or California, where it has never been 
found in agricultural land. Generally, in- 
festations appear limited by latitude, rarely 
occurring north of  35°N, and are associ- 
ated with cotton production. However, nu- 
merous plants are good hosts, and much 
more needs to be learned about the influ- 
ence of cropping, soil, and climatic factors 
on the establishment and buildup of  reni- 
form nematode populations. 
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