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Phytoparasitic Nematodes Associated with Three Types of 
Blueberries in Arkansas 1 

J. R. CLARK 2 AND R. T. ROBSINs ~ 

Abstract: Research and commercial blueberry plantings were sampled in October 1991 to deter- 
mine the population densities and species of phytoparasitic nematodes associated with rabbiteye 
(Vaccinium ashei), southern highbush (Vaccinium sp.), and highbusb (V. corymbosum) blueberry culti- 
vars and the sod middles between the blueberry rows. In the research planting at Clarksville, Ar- 
kansas, samples from the highbush cv. Bluecrop, the southern highbush cv. Cooper and Gulf Coast, 
and the sod middles had similar numbers of  total vermiform phytoparasitic nematodes (125--451/250 
cm s soil), whereas the samples from rabbiteye cv. Climax and Tifblue had significantly lower num- 
bers (4/250 cm~). The major nematode species associated with blueberries and sod was Xiphinema 
ame~qcanum. In a research planting at Bald Knob, Arkansas, which contained Bluecrop and rabbiteye 
cultivars only, samples from Bluecrop and the sod had similar numbers (288 and 334/250 cmS), and 
the rabbiteye samples had significantly lower numbers (6-14/250 cmS). Xiphinema americanum was the 
major species found in the blueberry samples, whereas Mesocriconema ornata was the major species in 
the sod. Nematode population densities and species distribution in commercial rabbiteye plantings 
in nine counties in central and southwestern Arkansas varied greatly. The average population 
density for rabbiteye samples was 129/250 cm s and for sod was 577/250 cm ~. Weed infestations in the 
blueberry rows in the commercial plantings probably increased the population size and species 
distribution. 

Key words': Arkansas, Aorolaimus christiei, blueberry, Criconemella ornata, Gracilacus acicula, Hoplolai- 
mus magnistylus, Helicotylenchus dikystera, Hemicycliophora zuckermani, Meloidogyne sp., Mesocriconema 
ornata, Paratylenchus sp., P aratrichodorus minor, P aratrichodorus sp., P aratrichodorus christiei, Pratylenchus 
sp., nematode, nematode survey, Tetylenchus sp., Tylenchorhynchus ewingi, Tylenchorhynchus sp., Vaccin- 
ium ashei, Vaccinium corymbosum, Vaccinium sp., Xiphinema americanum. 

Blueberry production in northwestern 
Arkansas and the Ozark Region consists 
exclusively of highbush (Vaccinium corymbo- 
sum) cuhivars. Most commercial plantings 
in the nonmountainous regions of central 
and southern Arkansas are of  the rabbit- 
eye blueberry (V. ashei). A new group of 
hybrid blueberry cultivars, referred to as 
southern highbush or low-chill highbush, 
has been  i n t r o d u c e d  tha t  should  be  
adapted to central and southern Arkansas 
as well as most of  the southern United 
States. Southern highbush cultivars are hy- 
brids of  two or more Vaccinium species, of  
which the major species in the parentage is 
V. corymbosum and the secondary species is 
V. darrowi (1). Arkansas does not currently 
have commercial  plantings of  southern 
highbush cultivars, although they are be- 
ing tested in research plantings. 

Several phytoparasitic nematode genera 
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and species have been reported on high- 
bush blueberry. These include Tetylenchus 
in New Jersey and Massachusetts (5,12), in 
vitro parasitism by Trichodorus christiei (11), 
Pratylenchus sp., Xiphinema americanum and 
Trichodorus sp. in Oregon (3), and Meloido- 
gyne carolinensis in North Carolina (4). It 
should be noted that P. christiei and T. 
christiei are now considered synonyms of P. 
minor (7,10). Paratrichodorus christiei and X. 
americanum were the predominant  species 
associated with highbush b lueberry  in 
northwestern Arkansas in a previous re- 
port (2). The report  indicated no cultivar 
effect on nematode population densities, 
al though mulched plants had fewer P. 
christiei than nonmulched plants. Nema- 
tode numbers per liter of  soil on mulched 
plants in the 19-year-old research planting 
were 173 X. americanum and 336 P. christiei. 

We found no report  of  nematodes asso- 
ciated with rabbiteye or southern highbush 
blueberries. This study was undertaken to 
determine the phytoparasitic nematode  
species and population densities associated 
with southern  highbush and rabbiteye 
blueberry compared with those on high- 
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bush blueberry and the sod middles in two 
research  plant ings,  and to de te rmine  
nematode species and population densities 
in commercial rabbiteye plantings. 

MATERIALS AND METHODS 

Samples were taken in October 1991 
from two mulched research plantings. One 
planting was in west-central Arkansas at 
the University of  Arkansas Fruit Substa- 
tion, Clarksville, where 'Climax' and 'Tif- 
blue' rabbiteye, 'Cooper' and 'Gulf Coast' 
southern highbush, and 'Bluecrop' high- 
bush cultivars were sampled. The  planting 
was established in 1987. A second research 
planting was located at the University of  
Arkansas  S t rawberry  Substat ion,  Bald 
Knob, in east-central Arkansas. This plant- 
ing consisted of 'Premier', Tifblue and Cli- 
max rabbiteye, and Bluecrop highbush 
cultivars, established in 1977. Soil type at 
both locations is a Linker fine sandy loam 
(54% sand, 40% silt, 6% clay). At each lo- 
cation, two plants within each of  four rep- 
lications of  each cultivar were sampled at 
0.3 to 0.5 m from the crown of the plant. 
Four soil cores 2.5-cm-d x 20 cm deep 
constituted a sample. Similar samples were 
taken from each replication within the sod 
middles between the blueberry rows at a 
distance of  1.5-2.0 m from the blueberry 
plants. The sod middles consisted mainly 
of  grasses, which were most commonly 
crabgrass, bermudagrass ,  or fescue. In 
both research plantings, the cultivars were 

arranged in a randomized complete block 
design. 

Samples were taken from 14 commercial 
rabbiteye plantings in nine counties in cen- 
tral and southwestern Arkansas in October 
1991. One to three samples were taken 
from each planting and were limited to 
Climax, Premier, and Tifblue. Each sam- 
ple consisted of  soil from four cores, 2.5- 
cm-d x 20 cm deep, taken from two plants 
from four locations within each planting 
for each cultivar. 

All commercial plantings were mulched 
with sawdust and (or) woodchips, and the 
age of  the plantings ranged from 3 to 12 
years. Weed control in the plant row was 
variable in the commercial plantings; some 
plantings were free of  weeds and grasses, 
whereas others had significant infesta- 
tions. Samples were also taken from the 
sod middles in each planting. 

All samples were transported to the Uni- 
versity of  Arkansas Nematode Assay and 
Diagnostic Laboratory,  Fayetteville, for 
nematode extraction, identification, and 
counting. Nematodes were extracted from 
a 250-cm 3 soil subsample by a sieving and 
centrifugal-flotation method (6). 

Analysis of  variance was conducted for 
total nematodes and the species density 
among cultivars at each research location. 
Nematode  counts were t ransformed to 
log10 (x + 1) values before subjected to 
analysis of variance. Data were subjected to 
analysis of  variance as a randomized com- 
plete block (due to the randomized com- 
plete block design of  the plantings) and 

TABLE 1. Total  phytoparasitic nematodes  and nematode  species distribution associated with highbush,  
sou thern  highbush,  and rabbiteye blueberries and sod middles at the Fruit  Substation, October  1991, f rom 250 
cm ~ soil. 

Total Xiphinema Paratrichodorus Tylenchorhynchus Pratylenchus 
Cultivar Type? nematodes americanum minor martini scribneri 

Bluecrop HB 451 a:~ 429 a 22 a 0 b 0 b 
Cooper  SHB 228 a 226 ab 0 b 2 b 0 b 
Gul f  Coast SHB 384 a 384 a 0 b 0 b 0 b 
Climax RE 4 b 4 c 0 b 0 b 0 b 
Tifblue RE 4 b 4 c 0 b 0 b 0 b 
Sod middles - -  121 a 77 b 0 b 33 a 11 a 

Values are means of four replications of each cultivar. 
t HB = highbush; SHB = southern highbush; RE = rabbiteye. 
~: Mean separation in columns by Waller-Duncan k-ratio t test (k = 100). 
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means separated by the Waller-Duncan 
k-ratio t test (k = 100). 

RESULTS 

Samples from the highbush and south- 
ern highbush cultivars and sod had the 
highest population densities of  nematodes 
in the planting at the Fruit Substation, 
ranging from 121-451/250 cm 3 of  soil (Ta- 
ble 1). The rabbiteye cultivar samples av- 
eraged four nematodes for each sample. 
Xiphinema americanum was the most numer- 
ous nematode species in either blueberry 
or sod samples and was the only nematode 
found associated with Gulf Coast southern 
h ighbush  and the rabbiteye cultivars. 
Paratrichodorus minor was associated with 
Bluecrop highbush blueberry, although at 
a lower level (22/250 cm3). A few Tylencho- 
rhynchus martini and Pratylenchus scribneri 
were found in the sod samples. 

Similar findings were revealed in sam- 
ples from the Strawberry Substation; sam- 
ples from Bluecrop highbush and the sod 
middles had the highest nematode densi- 
ties (Table 2). The rabbiteye cultivars had 
few nematodes. Xiphinema americanum was 
the predominant species in the Bluecrop 
samples, which also had low numbers of  P. 
minor and Helicotylenchus dihystera. Rabbit- 
eye samples contained low levels o f  X. 
americanum and P. minor, and Premier av- 
eraged two each of  H. dihystera and Tylen- 
chorhynchus ewingi. The sod middles had a 
different profile, with Mesocriconema ornata 
as the predominant species, followed by T. 
ewingi, H. dihystera, Pratylenchus sp., and P. 
minor. No X. americanum were found in the 
sod samples. 

The samples from the 14 commercial 
rabbiteye b lueberry  p lant ings  varied 
greatly in nematode numbers and species, 
for both the blueberry and sod samples 
(Table 3). Overall, total nematode levels 
for rabbiteye blueberries ranged from 
1-851/250 cm ~ soil, with an average of  129 
per sample. The sod samples ranged from 
29-1295/250 cm 3 soil, with an average of  
577 per sample. 

Xiphinema americanum was found in 8 of  
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TABLE 3. M e a n  n u m b e r  o f  t o t a l  p h y t o p a r a s i t i c  n e m a t o d e s  a n d  o f  e a c h  n e m a t o d e  s p e c i e s  i d e n t i f i e d  f r o m  14 c o m m e r c i a l  r a b b i t e y e  p l a n t i n g s  ( R E  

= R a b b i t e y e  B l u e b e r r y ,  S o d  = g r a s s y  a r e a  b e t w e e n  rows)  in  n i n e  c o u n t i e s  in  c e n t r a l  a n d  s o u t h w e s t e r n  A r k a n s a s  f r o m  s a m p l e s  c o l l e c t e d  i n  O c t o b e r  

1991.  

N u m b e r  Mean 
cult ivars  n u m b e r  

Plant-parasit ic nematodes/250 cm 3 soil:~ 

Area  or  sod o f  X. P. M. M. T. T. P. P. P. H. H.  H.  A. P. G. M. H. H. 
County Site sampled sampled  nemas'~ a. m. o. sp. l e. sp. z. s. sp. l sp. p. d. c. sp. ~ a. sp. 2 m. z. 

Clark 1 RE 3 16 2 - -  12 - -  1 - -  - -  
Sod 3 304 1 1 - -  - -  2 - -  84 - -  - -  

Columbia  ! RE 3 95 - -  12 36 6 41 - -  - -  
Sod 3 294 - -  14 23 188 63 - -  - -  

2 RE 2 131 61 2 17 - -  25 - -  1 25 - -  
Sod 1 419 - -  5 246 - -  74 - -  10 - -  84 

Hemp-  1 RE 3 200 3 20 2 174 - -  
sted Sod 3 1,065 9 7 385 - -  19 - -  38 - -  601 

2 RE 2 9 6 3 - -  
Sod 2 394 6 2 188 56 137 - -  

Howard 1 RE 2 9 - -  9 
Sod 1 29 6 - -  12 

Jef-  1 RE 1 1 - -  - -  1 
ferson Sod 1 78 ! 2 21 - -  - -  45 

Lonoke 1 RE 2 43 25 18 
Sod 2 451 74 3 - -  3 51 127 

Miller 1 RE 2 105 29 30 8 - -  - -  38 
Sod 2 742 53 27 240 48 - -  - -  258 

2 RE 2 851 48 54 426 - -  - -  58 
Sod 2 1,292 99 49 365 9 - -  

Pulaski 1 RE 2 5 - -  - -  5 
Sod 2 468 66 164 - -  - -  239 

2 RE 1 45 5 24 - -  1 1 - -  - -  1 4  

Sod 1 252 - -  12 - -  6 51 - -  - -  39 
White 1 RE 1 27 7 - -  - -  20 

Sod 1 1,295 99 204 - -  - -  992 

2 RE 1 169 9 60 - -  - -  
Sod 1 675 36 138 477 - -  - -  

Overal l  14 RE 27 129 13 11 38 0 3 <1 <1  0 <1 8 21 9 
Total :  M e a n +  + Sod 25 577 31 10 122 <1 5 0 76 4 0 37 11 159 
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+ Mean o f  four  cult ivar  or  sod samples. 
:~ Mean n u m b e r  in four  soil samples:  X.a. = Xiphinema americanum, P.m. = Paratrichodorus minor, M.o. = Mesocriconema 0rnata, M.sp. l = Mesocriconema sp., T.e. = 

Tylenchorhynchu~ ewingi, T.sp. = Tylenchorhynchus sp., P.z. = Pratylenchus zeae, P.s. = P. scribneri, P.sp. I = mix ture  o f P .  zeae and  P. scribneri, H.sp. = Mixture  o f  Helicotylenchus 
dihystera and H. pseudorobustus, H.p. = H. pseudorobustus, H.d. = H. dihystera, A.c. = Aorolaimus christiei, P.sp. ~ = Paratylenchus sp., G.a. = Gracilacus acicula, M.sp. z = 
Meloidogyne sp., H.m. = Hoplolaimus magni~tylus, H.z. = HemicycliophoTn zuckermani. 

+ + Total :  for  sites, n m n b e r  o f  cuhivars  or sod sampled;  mean:  for  mean n u m b e r  o f  all nematodes  and  species o f  nematodes.  
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14 rabbiteye sites, with a range of 0-61 and 
an average of 13/250 cm 3 and in 10 of 14 
sod sites, with a range of  0-99 and an av- 
erage of 31/250 cm 3. Paratrichodorus minor 
occurred in 6 of 14 rabbiteye samples, with 
a range of 0-54 and a mean of  11/250 cm 3. 
In all plantings where P. minor was found 
associated with blueberry, this nematode 
was also found in the accompanying sod 
sample. Tylenchorhynchus sp. were found in 
3 of  14 rabbiteye samples, with a range of 
0-25 and a mean of 3/250 cm 3. Four of 14 
rabbiteye samples contained Pratylenchus 
sp., with a range of  0-6 and an average of 
<1/250 cm 3. However, this genus was 
found in all 14 sod samples and ranged 
from 6-204/250 cm ~. Of the 14 plantings 
sampled, seven had M. ornata associated 
with rabbiteye, with a range of  0-426 and 
a mean of  38/250 cm 3. Paratylenchus sp. 
were not found in any samples from rab- 
biteye, whereas Helicotylenchus sp. were 
found in 13 of 14 rabbiteye samples. The 
mean population of Helicotylenchus sp. was 
38/250 cm 3 for rabbiteye but was highest 
of all species found in sod samples (207/ 
250 cm3). Two samples from rabbiteye 
contained Meloidogyne spp. 

tributes the majority of the genes in these 
southern highbush cultivars (1). 

Data in this report agree with that of  
Clark et al. (2), who found that X. america- 
num and P. christiei were the major phyto- 
parasitic nematodes associated with high- 
bush blueberry in northwestern Arkansas. 
Nematode levels reported by Clark et al. 
(2) in a 19-year-old planting were lower 
(43/250 cm 3) for X. americanum and higher 
(84/250 cm 3) for P. christiei than the levels 
found in either research planting in this 
study. This could be due to soil type, plant- 
ing age, time of sampling, or seasonal en- 
vironmental variation. 

The major concern with nematodes in 
blueberry production has been the trans- 
mission of viruses. Tobacco mosaic virus, 
which causes necrotic ringspot disease, is 
transmitted by X. americanum (8). This dis- 
ease has been reported in Arkansas on 
highbush blueberry (9). Necrotic ringspot 
disease has not been reported on rabbiteye 
blueberries, and this may be because rab- 
biteye is not a suitable host for the nema- 
tode vector. 
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