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Species of Pratylenchus Associated with 
Solanum tuberosum cv Superior in Ohio 

M. J. Brown, R. M. Riedel, and R. C. Rowe 1 

Abstract: Seventy-three Ohio fields compris ing ca. 440 ha of cv Superior  potatoes were surveyed 
in 1977 for plant-parasi t ic  nematodes.  Of eight  genera of plant-parasi t ic  nematodes,  Pratylenchus 
was found most frequently,  occurring in 65% of the soil samples and 84% of  the root samples. 
Populat ions  of Pratylenchus were consistently h igher  than  popula t ions  of the  o ther  nematode  
genera. T h e  six species of Pratylenchus extracted from pota to  roots, in descending order  of  
frequency, were P. crenatus, P. penetrans, P. scribneri, P. alleni, P. thornei, and P. neglectus. 
Prevalence o[ these Pratylenchus species in Ohio  pota to  fields suggests that  they could be involved 
wi th  vascular wilt  fungi  in p remature  death  of cv Superior  po ta to  vines known in Ohio as "early 
dying." Key Words: root-lesion nematodes,  Pratylenchus crenatus, P. penetrans, disease interact ion.  

About  5000 ha of potatoes are grown an- 
nually in Ohio, some 10% of which is the 
cultivar Superior. This  early matur ing culti- 
var is well adapted to Ohio growing condi- 
tions and suitable for the early fresh market. 
In recent years, fields of this cultivar have 
been affected by a disease locally called 
"early dying." This  disease, which occurs 
sporadically, results in premature senescence 
of the vines 4-6 weeks before normal ma- 
turity. This  occurs when the tubers are 
rapidly expanding, resulting in a significant 
yield decrease. In New York, Schultz and 
Cetas (15) have described a similar disease 
of potatoes (cv Superior), "early maturi ty  
wilt," which is caused by the interaction of 
Verticillium alboatrum Reinke and Berth. 
or V. dahliae Kleb. with Pratylenchus pene- 
trans (Cobb) Filipjev and Shuurmans Stek- 
hoven. In a commercial cv Superior potato 
field in Ohio, P. penetrans has also been 
implicated along with vascular wilt fungi 
in "early dying" (14). These results suggest 
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that reports from Ohio and New York de- 
scribe the same disease. 

Pratylenchus penetrans has been re- 
ported frequently from potato fields in 
northeastern North  America, and its patho- 
genicity and economic importance to potato 
are well documented (1,2,3,4,6,7,10,11). 
However, less is known about  the effects of 
other species of Pratylenchus commonly 
reported in surveys of potato (6,8,12,17). 

Lit t le  is known about  the frequencies of 
occurrence or popula t ion densities of 
Pratylenchus species in Ohio potato fields, 
or about  their possible interact ion with 
Verticillium in potato plants. This  paper 
reports a survey of plant-parasitic nematodes 
in Ohio cv Superior potato fields. 

MATERIALS AND M E T H O D S  

Seventy-three fields comprising 440 ha 
in 20 counties were surveyed for nematodes 
between mid-June and mid-August 1977. 
Sixty-eight of seventy-three fields were lo- 
cated in the nor thern third of the state. 
Each field was divided into 1.6 ha blocks on 
tile basis of cropping history and topog- 
raphy. T e n  plants were lifted at random 
from each block. Roots and soil were re- 
moved from each of the footballs and com- 
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bined in one sample represent ing the block. 
Cropping  history, pesticide use, and soil 
texture were recorded for each sampling 
site. From each sample, nematodes were 
extracted from 10 g of 1-cm-long fresh root  
sections and f rom 100 cm 3 of soil. Soil and 
root samples were incubated separately in 
Baermann  funnels at room tempera ture  for 
24 hours. Nematodes  in plant-parasit ic 
genera were counted, and Pratylenchus from 
roots were killed by heat ing and stored in 
2 % formaldehyde for later identification to 
species. 

R E S U L T S  

Pratylenchus, Paratylenchus, and Tyten- 
chorhynchus were respectively found in 65, 
16, and 15% of the soil samples. Other  
genera were found less frequently (Table  
1). T h e  only kinds of nematodes recovered 
in large numbers  from the roots were 
Pratylenchus and Meloidogyne. Pratylen- 
chus was found in 84 % of the root samples. 
Al though Meloidogyne larvae were ex- 
tracted f rom 6% of the root  samples, no 
root galls were seen (Table  1). 

From the root  samples, Pratylenchus 
spp. were recovered overall in the highest 
numbers.  Pratylenchus occurred in 69 of the 
73 fields sampled, and we were able to 
identify the species in 54 of these. In  de- 
scending order in frequency of occurrence, 
the species found were P. crenatus Loof  (in 
44 fields), P. penetrans (in 23 fields), P. 
scribneri Steiner (in 17 fields), P. alleni 
Ferris (in 7 fields), P. thornei Sher a n d  
Allen (in 6 fields), and P. neglectus (Rensch) 
Fil ipjev and Schuurmans Stekhoven (in 4 
fields). Of the 54 fields, 30 contained more  
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than one species of Pratylenchus. Popula-  
tions of P. crenatus accounted for 75% of 
24 fields with monospecific populat ions.  P. 
penetrans, P. scribneri, or P. neglectus ac- 
counted for the remain ing  25 %.  

Soil insect icide/nematicide t rea tment  
had a direct effect on the popula t ion  size of 
Pratylenchus spp. In  fields treated with 
aldicarb or carbofuran,  populat ions  of root- 
lesion nematodes were one-fifth to one-tenth 
those in similar unt reated fields. 

Dis t r ibut ion of P. crenatus did not  ap- 
pear  to be restricted by soil texture or previ- 
ous crop. However,  higher populat ions  (up 
to 1200/10 g fresh root) were associated con- 
sistently wi th  silt loam fields under  wheat- 
potato rotation.  Al though P. penetrans was 
detected also in nearly all soil textures and 
following a wide variety of crops, popula- 
tions were consistently low in silt loam fields 
with wheat-potato rotations. T h e  highest 
populat ions of P. penetrans (up to 1440/10 
g fresh root) were found consistently in 
sandy soils previously cropped to potatoes. 
Pratylenchus scribneri was detected in al- 
most all soil types bu t  was detected most  
frequently in fields that  had  been in con- 
t inuous pota to  product ion  or had been 
cropped to potatoes at least the preceding 
year. T h e  highest populat ions  of this spe- 
cies (600-1000/10 g fresh root) were found 
in a field with sandy soil and high organic 
mat ter  content  that  had been in cont inuous 
potato  product ion for 10 years. 

DISCUSSION 

Of the two publ ished surveys for plant- 
parasitic nematodes in pota to  fields of 
northeastern Nor th  America, Ohio results 

TABLE 1. Occurrence and population sizes of genera of plant parasitic nematodes in 145 soil samples 
and 148 root samples collected from Ohio cv Superior potato fields. 

Percent of Population/lO0 cm3 Percent of Population/lO g 
soil samples soil root samples root 

infested Maximum Median infected Maximum Median 

Helicotylenchus 6 80 20 3 60 20 
Hoplolaimus 6 50 20 <1 30 n 
Meloidogyne 7 1,560 80 6 4,660 80 
Paratylenchus 16 170 30 4 50 20 
Pratylenchus 65 980 75 84 1,440 I I0 
Tylenchorhynchus 15 600 30 4 90 40 
Xiphinema 3 l0 10 - -  N 
Tylenchus 6 160 20 - -  B 



compare most closely with those of the 
Prince Edward Island survey. The re  are 
some differences, however. Pratylenchus 
penetrans and P. crenatus were reported to 
occur sympatrically in soil samples from 
fields on Prince Edward Island (8). Pratyl- 
enchus crenatus was found in 94% of the 
surveyed fields, while P. penetrans was 
found in 66%. Soil populat ion densities of 
P. penetrans were generally higher than P. 
crenatus. Our results agree, in that P. 
crenatus was found in more Ohio fields than 
P. penetrans, 81 and 42 % respectively. How- 
ever, monospecific populat ions of P. 
crenatus and P. penetrans were comparable 
in size, and where the two species were 
sympatric, P. penetrans dominated in muck 
or sandy soils, while P. crenatus dominated 
in silt loam soils. 

In the Wisconsin survey (6), which en- 
compassed all soil types and several potato 
varieties, P. penetrans was found in all 
potato areas surveyed except one and was 
the species associated with damage to potato. 
Pratylenchus crenatus was widespread, but  
was not associated with damage to potato, 
and the highest populations were found in 
sandy soils. Pratylenchus neglectus (-- P. 
rninyus), P. thornei, and P. vulnus Allen 
and Jensen were rare and were only ex- 
tracted from soil. While P. neglectus and P. 
thornei were not  common in Ohio, they 
were extracted from potato roots. Our  re- 
sults differ from those of the Wisconsin sur- 
vey in that P. crenatus dominated over P. 
penetrans and the highest populat ions of P. 
crenatus occurred consistently in silt loam 
soils. 

Townshend  et al. (17) compiled distri- 
but ion maps for species of Pratylenchus in 
northeastern Nor th  America using a com- 
bination of personal survey experience and 
data from many past nematode surveys by 
other workers. T h e y  reported that P. pene- 
tr<~ns, P. crenatus, P. neglectus, and P. 
hexincisus Taylor  and Jenkins occurred 
commonly throughout  the area. In our 
study, the first three species were commonly 
found. P. hexincisus was not  found, al- 
though 4 fields had been previously rotated 
to corn. In addition, P. alleni and P. thornei 
were found in Ohio, two species which 
Townshend et al. listed as rare. 

Silty textured soils in the wheat-potato 
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rotations in Ohio probably affected the kind 
of Pratylenchus predominat ing here. Town-  
shend (16) reported that P. penetrans and 
P. neglectus penetrated host roots better  in 
sandy loam than in silt loam soils. Rich 
et al. (13) reported that  P. scribneri pre- 
ferred coarser textured soils and that re- 
product ion of P. scribneri on sugar beets 
was greater in sandy loam soils than in 
loam soils. Loof  (9) reports P. penetrans 
and P. crenatus occurring mainly in sandy 
soils and P. neglectus from clay or loamy 
soils. T h e  predominately silty textured Ohio 
soils would be expected to discriminate 
against most root lesion nematodes. 

A recent field-crops survey in Ontario 
showed the influence of crop on Pratylen- 
chus species distr ibution (12). Pratylenchus 
neglectus was detected most frequently over- 
all, but  especially in the small-grain soils 
which constituted most of the soil surveyed 
(91% of the samples). Pratylenchus pene- 
trans dominated the less-sampled fruit  and 
tobacco areas. P. crenatus occurred sporad- 
ically, and no relation to crop was seen. In  
Great  Britain, Corbett  (5) found that P. 
negIectus (=  P. minyus) occurred most 
commonly in the small-grain fields, inde- 
pendent  of soil texture. Other Pratylenchus 
species were related to soil type, with P. 
thornei in heavy soils and P. crenatus and 
P. [allax in lighter soils. Loof  (9) con- 
sistently reports P. neglectus, P. crenatus, 
and P. thornei as occurring in high and 
damaging populations on cereals. He re- 
ports cereals as a tolerant host for P. pene. 
trans and potato as a poor host for P. 
crenatus. 

From the literature, therefore, one might  
expect the predominance of wheat in the 
cropping rotations and silty soils in Ohio cv 
Superior fields to favor P. neglectus or P. 
thornei over P. crenatus or P. penetrans. 
However, P. crenatus and P. penetrans were 
found most often and P. neglectus and P. 
thornei infrequently. T h e  economic impor- 
tance of P. crenatus on potato is unknown 
and needs to be determined. T h e  economic 
importance of P. penetrans and P. scribneri 
on potatoes in Ohio also needs to be deter- 
mined. 

T h e  widespread and more frequent  oc- 
currence of Pratylenchus species in Ohio cv 
Superior potato fields, where vascular wilt 
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f u n g i  ( e s p e c i a l l y  Verticillium dahliae) is 
p r e s e n t ,  sugges t s  t h a t  t h e y  m a y  b e  i n v o l v e d  

t o g e t h e r  i n  t h e  " e a r l y  d y i n g "  o f  p o t a t o e s  
h e r e .  

L I T E R A T U R E  C I T E D  

1. Bernard, E. C., and C. W. Laughlin.  1976. 
Relative susceptibility of selected cultivars of po- 
tatoes to Pratylenchus penetrans. J. Nematol. 8:239- 
242. 

2. Burpee, L. L., and J. R. Bloom. 1978. In- 
fluence of Pratylenchus penetrans on the incidence 
and severity of Verticillium wilt of potato. J. 
Nematol. 10:95-99. 

3. Cetas, R. C. 1970. Interaction of seed piece 
treatments of aldicarb and benomyl in the control 
of Verticillium-nematode complex of potatoes. 
Phytopathology 60:572. (Abstr.) 

4. Cetas, R. C. 1971. Evaluation of granular  
formulations of systemic nematicides for the control 
of Pratylenchus penetrans on potatoes. Phytopathol- 
ogy 61:887. (Abstr.) 

5. Corbett, D. C. M. 1970. Cereal Pratylenchus 
spp. in England and Wales and their  recognition. 
Plant Pathol. 19:6-10. 

6. Dickerson, O. J., H. M. Darling, and G. D. 
Griffin. 1964. Pathogenicity and populat ion trends 
of Pratylenchus penetrans on potato and corn. 
Phytopathology 54:317-322. 

7. Gould, M. D, 1973. The  root lesion nematode- 
Verticillium wilt disease complex of potatoes and 
pathogenicity studies of the lesion nematodes on 
selected ornamental  and cover crops. Ph.D. thesis, 
Univ. Rhode Island, Kingston. 72 p. 

8. Kimpinski, J. 1979. Root lesion nematodes in 
potatoes. Am. Potato J. 56:79-86. 

9. Loof, P. A. A. 1978. The  genus Pratylenchus 

Filipjev, 1936 (Nematode: Pratylenchidae): A review 
of its anatomy, morphology, distribution, systematics, 
and identification. Swedish University of Agricul- 
tural Sciences Research Information Center. Vaxt- 
skyddsrapporter. Jordbruck 5. Uppsala. 

10. Morsink, F., and A. E. Rich. 1968. Inter- 
actions between Verticillium albo-atrum and 
Pratylenchus penetrans in the Verticillium wilt of 
potatoes. Phytopathology 58:401. (Abstr.) 

11. Olthof, T. H. A., and J. w .  Potter. 1973. 
T h e  relationship between population densities of 
Pratylenchus penetrans and crop losses in summer- 
matur ing vegetables in Ontario. Phytopathology 63: 
577-582. 

12. Potter, J. w. ,  and J. L. Townsend. 1973. 
Distribution of plant  parasitic nematodes in field 
crop soils of southwestern and central Ontario. Can. 
Plant Dis. Surv. 53:39-48. 

13. Rich, J. R., I. J. Thomason, and F. C. 
O'Melia. 1977. Host parasite interactions of 
Pratylenchus scribneri on selected crop plants. J. 
Nematol. 9:131-135. 

14. Rowe, R, C., and R. M. Riedel. 1975. Associa- 
tion of Pratylenchus penetrans with the "early 
dying" disease complex of potatoes. In Fungicide 
and nematicide tests--results of 1975. Am. Phyto- 
pathol. Soc. 31:218. 

15. Schultz, O. E., and R. C. Cetas. 1977. Evalua- 
tion of granular nematicides for control of "early 
maturity wilt" of potatoes in New York State. In 
Proc. British Crop Protection Conference--Pests and 
Diseases vol. 2:491-498. 

16. Townshend, J. L. 1972. Influence of edaphic 
factors on penetrat ion of corn roots by Pratylenchus 
penetrans and P. minyus in three Ontario soils. 
Nematologica 18:201-212. 

17. Townshend, J. L., J. W. Potter, and C. B. 
Willis. 1978. Ranges of distr ibution of species of 
Pratylenchus in northeastern North America. Can. 
Plant Dis. Surv. 58:80-82. 


	MAIN MENU
	PREVIOUS MENU
	---------------------------------
	Search CD-ROM
	Search Results
	Print

