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Abstract: Three North Carolina populations of Belonolairnus longicaudatus differed significantly from three 
Georgia populations in stylet measurements, the c ratio, the distance of the excretory pore from the anterior end 
for both sexes; the a ratio for females only; and the total body length, tail length, and spicule length for males 
only. The Georgia nematodes were stouter, and the females possessed sclerotized vaginal pieces. The distal 
portion of the spicules of North Carolina males had an indentation and hump lacking in those of the Georgia 
males. The haploid number of chromosomes was eight for males from all populations of B. longicaudatus and a 
North Carolina population of B. rnaritimus. Interpopulation matings of the Tarboro, N.C. and Tifton, Ga. 
populations indicated that the offspring produced were infertile. Morphological differences and reproductive 
isolation suggest that the North Carolina and the Georgia populations belong to different species. Key Words: 
morphology, cytology, hybridization, Belonolairnus maritimus, populations. 

The sting nematode,  Belonolaimus 
longicaudatus Rau, an important plant 
pathogen, has an extensive host range and 
inflicts economic losses on a wide variety of 
crops (3, 6, 8, 9, 15). Previous investigations 
suggest that there are several pathotypes or 
physiological races (1, 14, 15). This nematode 
has been reported to be pathogenic on peanut 
in North Carolina and Virginia (9, 17, 18). In 
Georgia, however, it did not cause injury or 
reproduce well on peanuts (5). A population 
of B. longicaudatus from Gainesville, Florida 
did not cause damage or reproduce well on 
peanut, whereas a population from Sanford, 
Florida did (10). 

Morphological  differences reported 
between B. longicaudatus populations involve 
the following characters: average stylet 
length, degree of lip constriction, tail shape, 
presence or absence of sclerotized pieces in the 
vagina, stylet length/tail length ratio, a ratio, 
b ratio, and number of tail annules (I, 7, 11, 
12, 13, 14). 

The purpose of this study was to determine 
whether significant differences in morphology 
exist between the North Carolina and Georgia 
populations of B. longicaudatus. In addition, 
possible differences in chromosome number, 
i n t e r spec ie s  and i n t e r p o p u l a t i o n  
hybridization, as well as fecundity of the 
resulting offspring were investigated. The 
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North Carolina and Georgia populations 
were chosen because of their reported 
difference in pathogenicity on peanuts. B. 
maritimus was included in these studies for 
comparative purposes. 

MATERIALS AND METHODS 

The six Belonolaimus longicaudatus 
populations studied were from the following 
sources: a greenhouse population originally 
obtained from a cotton field near Tarboro, 
N.C. (designated "NC-I"), a corn field near 
Dudley, N.C. ("NC-2"), a peanut field near 
Severn, N.C. ("NC-3"),  a greenhouse 
population provided by Dr. A. W. Johnson, 
and obtained from Tifton, Ga. ("G-I"), a 
population from agronomy field number 15, 
Tifton, Ga. ("G-2"), and a field population 
from Fulwood, Ga. ("G-3"). The population 
of B. rnaritimus Rau (designated "Bm") was 
obtained from American beach grass, 
Ammophila breviligulata Fernald, collected 
on Ocracoke Island, N.C. 

All n e m a t o d e  p o p u l a t i o n s  were 
greenhouse-propagated at approximately 25 
C. B. longicaudatus was increased on 
strawberry, Fragaria virginiana Duch. 
'Earlibelle' for quantitative morphological 
studies, on soybean, Glycine max (L.) Merr. 
'Lee' for cytological and qualitative 
morphological studies. B. maritimus was 
propagated on pearl millet, Pennisetum 
glaucum (L.) R. Br. 'Starr' for morphological 
studies. 

Isolation of nematodes from soil was by a 
sugar-flotation-sieving method (2). 

Morphology: Selected quanti tat ive 
morphological characters of females, males, 
second-stage larvae, and eggs were measured 
from each of the six populations of B. 
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longicaudatus and  one p o p u l a t i o n  of  B. 
maritimus. Females  and  males  were ki l led by  
gentle  heat ,  f ixed in F A A  (20), t rans fe r red  to  
glycer in  by the r ap id  m e t h o d  o f  Se inhors t  (19) 
and  p e r m a n e n t l y  m o u n t e d  in g lycer in  before  
they  were measured .  Viable  eggs (one-  to 
e ight-cel led stages),  o b t a i n e d  f rom h a n d -  
p icked ,  g rav id  females ,  and  freshly ha tched  
second-s tage  la rvae  ki l led by  gentle  heat ,  were 
measu red  in wate r  moun t s .  S e p a r a t e  ana lyses  
of  var iance  were p e r f o r m e d  for  each  cha rac t e r  
measured ;  D u n c a n ' s  mul t ip le  range  test 
values  were also ca lcu la ted .  

F o r  q u a l i t a t i v e  m o r p h o l o g i c a l  
c o m p a r i s o n s  b e t w e e n  t h e  d i f f e r e n t  
p o p u l a t i o n s  o f  B. longicaudatus, spec imens  
were ki l led by gent le  heat ,  m o u n t e d  in wate r  
and  e x a m i n e d  immedia te ly .  

Cytology: C h r o m o s o m a l  coun t s  were made  
o f  each  o f  the six p o p u l a t i o n s  of  B. 
longicaudatus and  o f  B. maritirnus. Late  
four th - s tage  males  and  males  unde rgo ing  the 
four th  mol t  were h a n d - p i c k e d  f rom freshly 
ex t r ac t ed  samples .  Ent i re  n e m a t o d e  b o d y  
contents ,  inc luding  rep roduc t ive  systems,  
were smeared  on  slides. Smea r s  were 
subsequen t ly  f ixed a n d  s ta ined  using the 
p rop ion i c  orce in  m e t h o d  (21). Spec imens  
were made  p e r m a n e n t  by the quick-f reeze  
m e t h o d  (4) and  m o u n t e d  in Eupa ra l  (21). 

Matings: The ab i l i ty  o f  the  N C - I  and  G- I  
p o p u l a t i o n s  o f  B. longicaudatus to  r e p r o d u c e  
wi thou t  males  was tes ted as follows: N C - I  

p o p u l a t i o n  - -  10 late four th - s t age  females  and  
10 males ,  10 late  fou r th - s t age  females  a lone;  
G-1 p o p u l a t i o n  - -  10 late  four th - s t age  females  
and 10 males ,  10 late four th - s t age  females  
a lone.  The  selected nema todes  were p laced  in 
65-mesh sil ica sand in 5.5-cm d i a m  clay po ts  
each  con ta in ing  a 7 -day -o ld  Lee s o y b e a n  
seedling.  These  po ts  were p laced  in 15-cm 
d i a m  pots  filled with the  same type  o f  sand to 
prevent  excessive d ry ing  and  t e m p  changes .  
Pieces of  325-mesh screen were g lued  over  the  
d ra inage  holes  of  the smal le r  po t s  to  p reven t  
n e m a t o d e  loss. Each  t r e a t m e n t  was rep l ica ted  
four  t imes.  Af te r  35 days ,  r e p r o d u c t i o n  was 
de t e rmine d  by the presence of  second-s tage  
la rvae  (2). 

To test whe the r  in t e rb reed ing  is poss ib le  
be tween  B. longicaudatus and  B. maritimus or  
be tween the N C - I  and  G-1 p o p u l a t i o n s  o f  B. 
longicaudatus, h y b r i d i z a t i o n  tests were 
c o n d u c t e d  (Exp .  1; Tab le  3). Ten  late f ou r th -  
s tage females  o f  B. maritimus, the  NC-1 and  
G- I  p o p u l a t i o n s  o f  B. longicaudatus were 
c o m b i n e d  with  10 males  of  each  p o p u l a t i o n ,  
r e s p e c t i v e l y ,  g i v i n g  a t o t a l  o f  n i n e  
combina t i ons .  I n o c u l a t i o n  p r o c e d u r e  and  test 
cond i t ions  were as in the  p rev ious ly  desc r ibed  
test ,  except  tha t  a 7 -day-o ld  mil le t  seedl ing  
was inc luded with the 7 -day-o ld  soybe a n  
seedling.  Each  t r ea tmen t  was rep l ica ted  three  
t imes.  Af te r  40 days ,  the n u m b e r  of  l a rvae  
present  was d e t e r m i n e d  (2). 

Two  o the r  e x p e r i m e n t s  (Exp.  2, 3; Tab le  3) 

TABLE 1. Morphological data of females of six populations ofBelonolaimus longicaudatus and one population 
ofB. rnaritimus 1 

Origin of B. longicaudatus populations ~ 

North Carolina Georgia Signifi- 
Measurements (um) B. cance 
and ratios NC-1 NC-2 NC-3 G-1 G-2 G-3 maritimus 3 level 

Totallength 2096.0 w 2161.0 wx 2334.0 y 2324.0 y 2337.0 y 2288.0 xy 2337.0 y 1% 
a 66.0 yz 64.4 y 68.6 z 52.7 w 57.6 x 53.6 w 58.3 x 1% 
b 12.6 x 11.9 wx 12.7 x 10.5 w 11.2 wx 11.3 wx 10.5 w 1% 
c 18.8 x 18.7 x 18.4 x 17.3 w 17.3 w 17.0 w 18.6 x 5% 
V% 49.5 xy 48.2 w 48.5 wx 50.1 y 50.0 y 50.2 y 52.4 z 5% 
Styler length 107.3 w 110.0 wx 114.3 x 128.1 y 130.0 y 129.2 y 137.3 z 1% 
Styler cone length 79.0 w 82.1 wx 85.5 x 92.8 y 93.5 y 91.8 y 99.1 z 1% 
Styler shaft and 

knobs length 28.3 w 27.8 w 28.8 w 35.3 x 36.5 xy 37.3 xy 38.3 y 1% 
Distance to 

excretory pore 182.9 w 188.6 w 200.8 x 237.3 z 237.6 z 226.3 y 245.7 z 1% 
Tail length 111.9 w 115.8 w 127.8 x 136.9 y 135.9 xy 135.0 xy 128.2 xy 5% 
Stylet length/tail 

length 0.97 w 0.95 w 0.90 w 0.95 w 0.96.w 0.96 w 1.10 x 1% 

Numerical data represent the mean of 24 replicates (females); unlike letters depict significant differences among 
populations (Duncan's new multiple range test). 

2 Reared on strawberry. 
3 Reared on millet; origin, Ocracoke Island, North Carolina. 
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were conduc t ed  to  test  the fecundi ty  of  the FI 
of fspr ing  o f  crosses  be tween  p o p u l a t i o n s  NC-  
1 and  G- I .  Ten late four th - s t age  females  a n d  
10 males  were used for  each  test in the second  
ex p e r imen t  while 25 late  four th - s tage  females  
and  25 males  were used in the th i rd  
expe r imen t .  Test  cond i t ions  were the same as 
for  the first  ma t ing  expe r imen t  wi th  each  
t r ea tmen t  being rep l ica ted  e ight  and  four  
t imes,  respect ively.  Af te r  5 wk,  second-  or  
th i rd -s tage  larval  o f fspr ing  o b t a i n e d  f rom 
each cross ing  were col lect ively inocu la t ed  
on to  single soybean  seedlings to  test  the i r  
ab i l i ty  to  p r o d u c e  offspr ing.  Af te r  35 or  62 
add i t i ona l  days ,  the n u m b e r  and  stage of  
nema todes  recovered  were d e t e r m i n e d  (2). 

R E S U L T S  

M o r p h o l o g y :  M e a s u r e m e n t s  o f  
p e r m a n e n t l y  m o u n t e d  adu l t  spec imens  of  al l  
Georg i a  p o p u l a t i o n s  o f  B. longicaudatus were 
s ignif icant ly  di f ferent  f rom those  of  all  N o r t h  
Ca ro l ina  p o p u l a t i o n s  for  the fo l lowing  
cha rac te r  means:  1) f e m a l e s - - a  ra t io ,  c ra t io ,  
s tylet  length,  s tylet  cone length,  stylet  shaf t  
and  knobs  length  and  d i s tance  o f  exc re to ry  
po re  f rom an te r io r  end;  2) m a l e s - - t o t a l  
length,  c ra t io ,  stylet  length,  stylet  cone  length,  
s tylet  shaft  and  knobs  length,  d i s tance  of  
exc re to ry  po re  f rom an te r io r  end ,  tai l  length  
and  spicule length  (Tables  1 and  2). The  mean  
to ta l  length of  females  f rom the NC-3 

p o p u l a t i o n  was grea te r  t han  in e i ther  the  NC-  
2 or  NC- I  p o p u l a t i o n s ,  bu t  was no t  d i f ferent  
f rom any  of  the  G e o rg i a  p o p u l a t i o n s  (Tab le  
1). N o r t h  C a r o l i n a  p o p u l a t i o n s  d id  no t  differ  
s ignif icant ly  f rom G e org i a  p o p u l a t i o n s  in 
l inear  m e a s u r e m e n t  or  r a t io  means  of  eggs o r  
second-s tage  la rvae  (15). 

A d d i t i o n a l  m o r p h o l o g i c a l  obse rva t ions  of  
head,  tail ,  and  vulva  regions  of  freshly hea t -  
re laxed,  w a t e r - m o u n t e d  adu l t s  revealed 
differences be tween the N o r t h  C a r o l i n a  and  
G e o rg i a  p o p u l a t i o n s  o f  B. longicaudatus. 
Adul t s  f rom the G e o rg i a  p o p u l a t i o n s  
typ ica l ly  have eight  o r  nine annules  in the l ip 
regions ,  and  their  cepha l ic  reg ion  is more  
massive than  tha t  o f  adu l t s  f r om N o r t h  
Caro l ina ,  which n o r m a l l y  have  seven or  e ight  
annules  in the l ip region  (Fig.  1-A to H). 
Fema les  of  the Georg ia  p o p u l a t i o n s  have 
oppose d  sc lerot ized vagina l  pieces l ack ing  in 
the N o r t h  Ca ro l ina  females  (Fig .  1-I, J). The  
spicules and  g u b e r n a c u l a  o f  G e o r g i a  males  a re  
larger  than  those  o f  N o r t h  C a r o l i n a  males  
(Fig.  I -K to R). The  d is ta l  p o r t i o n  of  the  
spicule o f  N o r t h  Ca ro l ina  males  has  a typ ica l  
i nden t a t i on  and  h u m p ,  when  viewed la tera l ly  
tha t  is lacking  in G e o rg i a  males.  The  p r o x i m a l  
f lexure  o f  the  g u b e r n a c u l u m  is longer  in 
G e o rg i a  males.  Tails  of  G e o rg i a  females  a re  
typica l ly  wider ,  less t ape red  and  more  b lun t ly  
r o u n d e d  than  those  o f  N o r t h  C a r o l i n a  females  
(Fig.  2). 

TABLE 2. Morphological data of males of six populations ofBelonolaimus longicaudatus and one population 
ofB. maritimus ~ 

Origin of B. Iongicaudatus populations 2 

North Carolina Georgia B. Signifi- 
Measurements (~m) mariti- cance 
and ratios NC-1 NC-2 NC-3 G-1 G-2 G-3 mus 3 level 

Total length 1648.0 v 1698.0 v 1736.0 v 1914.0 w 1936.0 w 1898.0 w 2132.0 x 1% 
a 61.1 w 61.7 w 63.8 wx 55.4 v 60.2 w 61.2 w 66.5 x 1% 
b 10.1 vwx 10.3 wx 10.5 x 9.6 v 9.8 v 9.9 vw 9.8 vw 1% 
c 15.9 x 15.9 x 15.8 x 14.2 v 15.0 w 14.1 v 15.9 x 5% 
Styler length 100.8 v 101.5 v 100.6 v 119.8 w 123.3 w 122.8 w 133.7 x 1% 
Stylet cone length 76.0 v 76.5 v 76.8 v 89.2 w 91.0 w 90.0 w 97.5 x 1% 
Stylet shaft and 

knobs length 24.8 v 25.0 v 23.9 v 30.7 w 32.3 wx 32.8 x 36.2 y 1% 
Distance to 

excretory pore 172.8 vw 170.8 v 180.6 w 220.8 y 218.8 y 207.3 x 235.9 z 1% 
Tail length 103.9 v 107.3 v 110.1 v 134.8 w 129.4 w 134.9 w 134.3 w 1% 
Spicule length 41.0 v 42.7 vw 43.6 w 51.7 y 46.9 x 45.8 x 53.5 y 1% 
Styler length/tail 

length 0.97 wx 0.95 vw 0.92 v 0.89 v 0.96 vw 0.91 v 1.00 x 5% 

Numerical data represent the mean of 24 replicates (males); unlike 
populations (Duncan's new multiple range test). 

2 Reared on strawberry. 
3 Reared on millet; origin, Oeraeoke Island, North Carolina. 

letters depict significant differences among 
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FIG. I-(A to R). Cephalic region and reproductive structures of adults of two populations of Belonolaimus 
longicaudatus--A-D. Female cephalic region: A. Tifton, Ga., A. W. Johnson greenhouse population (G- 1 ) (lateral); B. 
G-I (dorsal); C. Tarboro, N.C. population (NC-I) (lateral); D. NC-1 (dorsal); E-El, Male cephalic region: E. G-I 
(lateral); F. G-I (dorsal); G. NC-I (lateral); El. NC-1 (dorsal): I. NC-I, vulval area; J. G-I, vulval area: K. NC-I, 
gubernaculum (dorsal); L. NC-I, gubernaculum (lateral); M. NC-I, spicules (lateral); N. NC-I, spicules (dorsal); O. G- 
1, gubernaculum (dorsal); P. G-I, gubernaculum (lateral); Q. G-I, spicule (lateral); R. G-I spicule (dorsal). 
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The stylet knobs of the North Carolina 
nematodes are typically teardrop or kidney- 
shaped, whereas those of the Georgia 
populations are typically rounded or oval 
(Fig. 3). The stylet knobs of the North 
Carolina populations are approximately 
twice as wide as high (height/width = 0.507, 
number = 48), whereas those from the 
Georgia populations are about one and one- 
half times as wide as high (height/width = 
0.651, number = 48). 

The length/width ratio of the female 
median bulb is approximately 1.25 for all 
populations. However, the median bulbs of 
Georgia females are larger (25.4 by 31.0 ~tm, 
number = 48) than those of North Carolina 
females (20.1 by 25.4 ~m, number = 48). The 
ratio of tail length/anal body width is 4.7 and 
4.1 (number = 48) for the North Carolina and 
Georgia females, respectively. 

The permanently mounted adults of B. 
maritimus have longer stylets than any of the 
B. longicaudatus populations. This species 
also differs from B. longicaudatus by having a 
greater stylet length/tail ratio and a greater 
vulva % (Tables ! and 2). Eggs and larvae of B. 
maritirnus are larger than those of all B. 
longicaudatus populations (15). 

Cytology: No differences in chromosome 
number were detected between the Georgia 
and North Carolina populations of B. 
longicaudatus (Fig.  4). The  hap lo id  
chromosome number observed in primary 
s p e r m a t o c y t e s  was eight  fo r  all B. 
longicaudatus populations studied as well as 
for B. maritimus. 

Matings: No reproduction was detected 
when females  of  the NC-I  and G-1 
populations were kept alone, whereas, when 
females were combined with males of the same 
populations, offspring were produced. Thus 
males are necessary for reproduction. 

In the hybridization tests with the NC- 1 and 
G-1 populations of B. longicaudatus and with 
B. rnaritimus, F~ offspring were produced 
from all but one (G-I X Bin) mating 
combination (Table 3). Interpopulation 
matings of the NC-1 and G-1 nematodes, 
however, resulted in significantly fewer 
offspring than matings within populations. 
No F2 was obtained from any of the NC- i and 
G-I intercrosses, although F1 adults of both 
sexes were present. On the other hand, a large 
number of F2 offspring resulted from matings 
within NC-I and G-I populations. 

The F1 larvae of interpopulation matings 
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FIG. 2. Tails of females of six populations of 

Belonolaimus longicaudatus--A. Tifton, Ga., A. W. 
Johnson greenhouse population (G-I); II. Tifton, Ga. 
Agronomy Field Number 15 population (G-2), C. 
Fulwood, Ga. population (G-3); D. Tarboro, N.C. 
population (NC-1); E. Dudley, N.C. population (NC-2); 
F. Severn, N.C. population (NC-3). 

appeared sluggish and few reached the adult 
stage. In many respects the adult females that 
were recovered appeared to resemble the 
Georgia population. They possessed the 
opposed sclerotized pieces in the vagina and 
their stylets were as long as those of the 
Georgia females. The F~ males which were 
recovered lacked the indentation and hump of 
the spicules of the North Carolina males and 
the spicules were of approximately the same 
length as those of males from Georgia. 

DISCUSSION 

Two methods of statistically comparing 
different populations of B. longicaudatus 
have been reported. Rau and Fassuliotis (14) 
compared populations by using the bivariate 
characters of stylet length and tail length in 
95% equal-frequency ellipses. Abu-Gharbieh 
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FIG. 3, Stylet knobs of six populations and stylets of two populations of Belonolaimus longicaudatus--A-F. Stylet 
knobs (dorsal): A. Tifton, Ga., A. W. Johnson greenhouse population (G-I); B. Tifton, Ga. Agronomy Field Number 
15 population (G-2); C. Fulwood, Ga. population (G-3); D. Tarboro, N.C. population (NC-I); E. Dudley, N.C. 
population (NC-2); F. Severn, N.C. population (NC-3); G-L. stylet knobs (lateral);G. G-l population;H. G-2 
population; I. G-3 population; J. NC-I population; K. NC-2 population; L. NC-3 population; M-N. entire stylet 
(lateral): M. G-l population; N, NC-I population. 
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and Perry (1) compared three Florida 
populations by separate statistical analysis of 
each of several characters. The latter method 
was chosen for this investigation because a 
broad range of comparisons was sought. Also, 
it became apparent that there would be little 
agreement of ellipses for the bivariate 
characters used above for the populations 
from North Carolina and Georgia. As 
expected, B. maritimus was easily separated 
from all B. longicaudatus populations by 
statistical analysis. 

These morphological  investigations 
indicate that the three North Carolina 
populations are very similar. The three 
Georgia populations are also similar, but fall 
into a second group. Morphological  
differences exist not only between the 
nematode populations from the two states, 
but also between populations within a state. 
Furthermore, none of the populations fit the 
original and amended descriptions of B. 
longicaudatus (11, 12, 13). The Georgia 
populations differ from the descriptions of B. 
iongicaudatus by being stouter (greater body 
diam), having longer stylets, longer spicules, 
and a greater distance of the excretory pore 
from the anterior end. These differences seem 
similar to those distinguishing the GainesviUe, 
Fla. population from the Sanford and Fuller's 
Crossing, Fla. populations (1). The three 
North Carolina populations deviate from 
Rau's descriptions of B. longicaudatus by 
slightly shorter stylets, lack of opposed 
sclerotized pieces of the vaginal region, and 
the distinct hump and indentation of the 
spicules. The three North Carolina and three 
Georgia populat ions  differ from B. 
euthychilis Rau, B. gracilis Steiner and B. 
maritimus (13) by having shorter stylets and 
an average stylet length/tail length ratio less 
than one. They differ from both B. nortoni 
Rau (13) and B. lineatus Roman (16) by 
having longer stylets, from the former by 
lacking the protruding vulval lips, and from 
the latter by having one lateral line instead of 
four. 

No differences were detected in the haploid 
number of chromosomes in males. All 
populations of B. longicaudatus and B. 
maritimus investigated possessed eight 
haploid chromosomes in the males, indicating 
that these species apparently are closely 
related. 

lnterpopulation matings of the NC-I and 
G-1 populations resulted in only a limited 

FIG. 4. Photomicrographs of chromosomal figures 
d u r i n g  s p e r m a t o g e n e s i s  of  Belonolairnus 
Iongicaudatus--A. Prometaphase chromosomes of 
Fulwood, Ga. population (G-3); B. and C. Metaphase 1 
and metaphase II ofTifton, Ga. Agronomy Field Number 
15 population (G-2), respectively; D. Metaphase 1 of 
Tarboro, N.C. population (NC-I); Scale for A-C as in D. 

TABLE 3. Average number of progeny obtained from 
the F 1 and F 2 generations following crosses 
between the North Carolina (NC-1) and Georgia 
(G-l) populations of Belonolaimus longicaudatus 
and B. maritimus (Bm). 

Experi- Experi- Experi- 
ment 1 ment 2 merit 3 

Parent (Mean no. of Mean no. of Mean no. of 
Population offspring) offspring) offspring) 

9 c~ F t F 2 F~ F~ F 1 F~ 

NC-1 NC-1 59.0 _a 14.3 21 c 131.0 57 e 
NC-1 G-1 5.3 0 b 1.4 0 d 32.3 O f 
G-I G-1 37.0 - ?  154.0 456 c 254.0 287 e 
G-I NC-I 0.7 0 b 6.6 0 c 5.8 0 e 
NC-1 Bm 0.3 . . . . .  
G-I Bm 0 . . . . .  
Bm Bm 2.7 . . . . .  
Bm NC-1 0.7 . . . . .  
Bm G-1 0.7 . . . . .  

aNo test conducted. 
b16 hybrid offspring combined, no reproduction after 

60 days. 
c53 larvae were used, reproduction checked after 35 

days. 
d l l  larvae were used, reproduction checked after 35 

days. 
e25 larvae were used, reproduction checked after62 

days. 
f43 larvae, three replications were used, reproduction 

checked after 62 days. 
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number of offspring which failed to reproduce 
under the conditions where intrapopulation 
offspring did reproduce. Differences in host 
range (15), morphology, and apparent 
infertility of interpopulation offspring suggest 
that the North Carolina and Georgia 
nematodes are of different species, neither 
being B. longicaudatus as described by Rau 
(l l, 12, 13). As it was beyond the intended 
scope of this investigation, no direct 
microscopic comparisons were made between 
type specimens of B. longicaudatus and the 
North Carolina or Georgia nematodes. Thus, 
no attempt was made to describe new species. 
These comparisons are under investigation 
and are to be included in a review of the genus 
by the senior author. 
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