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Abstract: A survey was conducted over a 22-year period to evaluate the influence of  soil texture 
and land use on the geographical distributions of  Rotylenchulus reniformis, Meloidogyne incognita, and 
Tylenchulus semipenetrans in the lower Rio Grande valley. The  distributions of R. reniformis and M. 
incognita were related to soil texture,  whereas T. semipenetrans occurred wherever host plants were 
present  regardless of soil texture. T he  incidence ofM. incognita was greatest in elevated sandy loams 
and moderately well-drained silts of modern  flood terraces of the Rio Grande river. Rotylenchulus 
reniformis occurred predominantly in clay silts and clays of ancient flood terraces. Clay loams and 
sandy clay loams of  the central, irrigated portion of the lower Rio Grande valley appeared favorable 
for M. incognita and R. reniformis. Differences between the geographical distributions of these two 
species could not be at t r ibuted to host crops. 
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The lower Rio Grande valley (LRGV) is 
an irrigated alluvial plain extending 200 
km inland from the mouth of  the Rio 
Grande river. A subtropical climate per- 
mits year-round cultivation of various crops 
on both sides of  the river. Major crops are 
onion (AUium cepa L.), cantaloup (Cucumis 
melo var. cantalupensis Naud.), cabbage 
(Brassica oleracea L.), cotton (Gossipium hir- 
suture L.), carrot (Daucus carota L.), corn 
(Zea mays L.), pepper (Capsicum annuum L.), 
lettuce (Lactuca sativa L.), sorghum (Sor- 
ghum bicolor (L.) Moench.), sugarcane (Sac- 
charum officinarum L.), and citrus (Citrus 
spp.). Seventy percent of  the cropland har- 
vested for vegetables in Texas is in the 
LRGV, and Texas ranks third in the United 
States in fresh market  vegetable cropland 
(2). 

Although the presence of  potentially 
damaging nematode pests in the LRGV has 
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been recognized for several decades (7), 
there is little published information con- 
cerning the geographical distributions of  
the species present, and one publication is 
seriously misleading. Lambe and Horne (6) 
reported in 1963 that Rotylenchulus renifor- 
mis Linford and Oliveira occurred on only 
81 ha in the entire region, and that the 
nematode was of  minor importance. Two 
years later, a survey conducted by Birch- 
field et al. (1) indicated that R. reniformis 
was present in 40% of 80 fields sampled in 
widely scattered areas. Published infor- 
mation is also needed concerning the dis- 
tributions of Meloidogyne incognita (Kofoid 
and White) Chitwood and Tylenchulus semi- 
penetrans Cobb in the region. 

Nematode analyses of soil samples from 
more  than 1,500 fields and orchards  
throughout  the LRGV were done between 
1965 and 1987. Our objective was to com- 
pile these data, determine the geographi- 
cal origin of  each sample, and thereby map 
the known distributions ofR. reniformis, M. 
incognita, and T. semipenetrans with respect 
to soil texture, land use, and landmarks. 

MATERIALS AND METHODS 

Origins of data: Data were retrieved from 
six sources: 1) the 80 fields sampled by 
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Birchfield et al. in 1965 (1); 2) 287 samples 
taken in a valley-wide cotton survey con- 
ducted by W. H. Thames in 1966; 3) 343 
samples taken in a cotton survey conducted 
by C. M. Heald in 1978; 4) 370 miscella- 
neous samples processed by C. M. Heald, 
1966-86, primarily to identify suitable sites 
for field experiments; 5) 454 samples pro- 
cessed by S. L. Flanagan, 1977-87,  for 
growers and pesticide distributors; and 6) 
original descriptions of  100 samples from 
a valley-wide citrus survey conducted by C. 
M. Heald in 1968 (4). In most cases, each 
sample was a composite of  3-10 subsam- 
ples, 0-30 cm deep, taken from a single 
field. All samples were processed by Baer- 
mann funnel and when available, plant 
roots were examined microscopically. For 
ca. 25% of the noncitrus samples a bioassay 
for R. reniformis and M. incognita was done, 
usually with cantaloup or tomato. 

Data analyses: For each sample, comput- 
er fields were designated for the following 
information: sample number,  investigator, 
year, month, current crop, two previous 
crops, coordinates describing the sample 
location, and nematode species. The  geo- 
graphical origin of  each sample was plotted 
manually, according to the original written 
description, on a 1:126,720-scale road map 
(Texas Department of  Highways and Pub- 
lic Transportation), and coordinates with 
respect to standardized north-south and 
east-west axes were recorded with a tablet 
digitizer. With the aid of  appropriate soft- 
ware, the computer  database was searched 
according to various combinations of  cri- 
teria and the locations of samples meeting 
those criteria were determined. 

To  examine relationships among soil 
texture, land use, and nematode distribu- 
tions, the boundaries of  major soil series 
associations in the LRGV, as classified by 
the USDA Soil Conserva t ion  Service 
(5,9,10), were digitized for each of  the four 
counties of  the LRGV and numerically 
spliced to produce a single map of  the 
entire region. This map was drawn by a 
computer-driven plotter onto photostatic 
copies of  an irrigation district map (Inter- 
national Boundary and Water Commis- 

sion, United States and Mexico), the orig- 
inal highway map, and the original soil 
classification maps. Alignment of land: 
marks indicated error  in the digitization 
procedure to be < 0.5% of the 200-km 
length of  the valley. Soil sample locations 
then were plotted onto the soil classifica- 
tion map (Fig. 1, Table 1), and the soil type 
was recorded for each sample. 

RESULTS AND DISCUSSION 

Of  the 1,466 locations sampled over 22 
years, 804 were cotton fields, 245 were cit- 
rus orchards, and the remainder were fal- 
low fields, usually to be planted to vege- 
tables, or fields with vegetables. Among 
noncitrus samples where the crop could be 
determined, more than 90% of the crops 
were good hosts for both R. reniformis and 
M. incognita. The mean sampling density 
within irrigated field crop regions was 42 
samples/100 km ~. Few samples came from 
the nonirrigated pasturelands of  the north- 
western LRGV or from the saline coastal 
region, which is primarily uncultivated. 

Tflenchulus semipenetrans is widespread in 
citrus orchards in the LRGV. Ninety-three 
percent of  the 245 citrus orchards sampled 
were positive for T. semipenetrans. There  
was no apparent relationship between soil 
texture and the occurrence of  negative 
samples (Fig. 2). The  few negative samples 
usually were identifiable as having been 
taken just after soil fumigation. Heald (4) 
also reported 90% occurrence of  T. semi- 
penetrans in LRGV citrus orchards in 1988. 
Widespread distribution of  T. semipenetrans 
probably resulted from the nearly univer- 
sal planting of  susceptible sour orange (Cit- 
rus aurantium L.) rootstocks in the LRGV, 
frequent movement of contaminated grove 
care and harvesting equipment between 
orchards, and planting of  infected nursery 
stock. Establishment of  new grove sites with 
trees free of  T. semipenetrans following the 
freeze disaster of December  1983 may al- 
leviate the problem somewhat (3). 

Meloidogyne incognita and R. reniformis 
were detected in samples from 251 and 408 
fields, respectively. Our results indicate that 
soil texture strongly influences their dis- 
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FIc,. 1. Major soil associations of the lower Rio Grande valley as given in Table 1 and major bodies of 
wa t e r - -  15. 
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FI6. 2. Distribution of 245 citrus orchards sampled during 1968-87 in the lower Rio Grande valley, 
indicating where Tylenchulus semipenetrans was detected (°) and was not detected (x). Boundaries indicate soil 
series associations given in Figure 1. 

F1Gs. 3-5. 3) Distribution of 1,220 crop fields (.) from which soil samples were taken, 1965-87, in the 
lower Rio Grande valley of Texas. Areas that  were not sampled appreciably include the Rio Grande river 
(R), Mexico (M), dryland cotton and sorghum area (D), pasture areas (P), and brushland areas (B). Area along 
the river to the west and the large central region, where the greatest numbers  of samples were taken, are 
irrigated and intensely cultivated to various field and vegetable crops. 4) Distribution of 251 crop fields (°) 
where Meloidogyne incognita was detected, 1965-87. 5) Distribution of  408 crop fields (°) where Rotylenchulus 
reniformis was detected, 1965-87. 
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TABLE 1. Soil associations and percentages of incidence of Meloidogyne incognita (Mi) and Rotylenchulus 
reniformis (Rr) obtained by plotting origins of soil samples from 1,221 crop fields onto general soil maps. 

Noncitrus samples 

Map Representative pedon classifications Mi Rr 
symbol  Predominant series'i" (ca. 0-30 cm)t Total (%) (%) 

1 Harlingen, Mercedes, Benito 
2 Laredo, Olmito 
3 Reynosa, Runn 
4 Rio Grande, Matamoros 
5 Raymondville, Mercedes 
6 Raymondville, Lozano, Ly- 

ford, Willamar, Hidalgo 
and Willacy 

7 Hidalgo 
8 Willacy, Hargill, Delfina, 

Racombes, Randado 
9 McAllen, Brennan 

10 McAllen, Zapata 
11 Copita, Catarina 
12 Jimenez, Quemado 
13 Comitas, Delfina, Hebron- 

ville, Nueces, Sarita, Fal- 
furrias 

14 

All clays 196 9 49 
Predominantly silty clay with silty clay loam 111 5 58 
Predominantly silty clay with silty clay loam 36 11 6 
Predominantly silt loam with some silty clay 118 40 8 
Clay loam and clay 36 11 47 
Associations of clay loam, sandy clay loam, fine 232 17 43 

sandy loam 

Sandy clay loam 157 15 24 
Mostly fine sandy loam with some sandy clay 266 31 29 

loam 
Fine sandy loam 36 47 8 
Fine sandy loam and loam 0 
Fine sandy loam 1 
Gravelly sandy loam and gravelly loam 23 48 0 
Predominantly fine sand, with some loamy fine 2 

sand, fine sandy loam 

(Saline, coastal soils, primarily uncultivated) 

1- Soil Conservation Service, USDA (5,9,10). 

tributions, with M. incognita occurring pre- 
dominantly in sandy soils and R. reniformis 
occurring predominantly in fine textured 
soils (Figs. 3-5). A similar observation was 
made concerning the distribution of  80 
fields sampled during a previous survey of  
the LRGV (1). In that survey and in ours, 
the incidence ofM. incognita within the clays 
and clay silts of  the ancient flood terraces 
of  the Rio Grande was low (5-9%). By com- 
parison, the incidences of  samples positive 
forM. incognita were 15, 31, and 47%, re- 
spectively, in sandy clay loams, in sandy 
clay loam to sandy loam, and in sandy loams 
(Fig. 4, Table 1). A strong tendency for M. 
incognita to occur predominantly in sandy 
soils has been recognized for several de- 
cades (8). 

Rotylenchulus reniformis, in contrast to M. 
incognita, was detected rarely in the sandy 
loams of  the western LRGV and never in 
the western, gravelly loams and relatively 
low-clay soils (12-22% clay) of  the Rio 
Grande-Matamoros  association along the 
western flood terraces of  the modern Rio 
Grande (Fig. 5, Table 1). A very high in- 
cidence (49-58%) of  R. reniformis within 
the Harlingen, Mercedes, and Benito clays 

(45-78% clay) and in the silty clays and silty 
clay loams of  the Laredo-Olmi to  associa- 
tion (32-42% clay) suggests that those fine 
textured soils are highly favorable for R. 
reniformis. The  sandy clay loams and clay 
loams of the north-central LRGV, on the 
other hand, appear to favor both nema- 
tode species. The  north-central sandy clay 
loam region and the eastern clay to silty 
clay loam region are primary cotton pro- 
ducing areas where, historically, soil tex- 
ture has not influenced the choice of  cot- 
ton cultivars grown (Dr. L. N. Namken, 
pers. comm.). Consequently, differential 
host preference of  the two nematodes does 
not appear to have contributed to the ef- 
fect of  soil texture on their distributions. 
Meloidogyne incognita was associated with 
soils of  neutral pH, whereas R. reniformis 
occurred primarily in soils that were mod- 
erately alkaline (pH = 7.8-8.4). Compari- 
son of  nematode samples mapped for 1965- 
66 with those mapped for 1978-87 indi- 
cated that appreciable changes in nema- 
tode distributions are not occurring. 

Differential soil type preferences of  M. 
incognita and R. reniformis should be ex- 
amined rigorously under controlled con- 
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d i t ions .  I f  t he  eco logica l  n i ches  p r o v e  l im- 
i t ing ,  t h e n  a b e t t e r  u n d e r s t a n d i n g  o f  the  
causes  may  p r o v i d e  v a l u a b l e  i n s igh t  t o w a r d  
n e m a t o d e  m a n a g e m e n t .  
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