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Abstract: Meloidogyne megatyla n. sp.  is d e s c r i b e d  f r o m  Pinus taeda i n  N o r t h  C a r o l i n a .  S ty l e t  
k n o b s  a r e  d i s t i n c t i v e l y  h i g h  in  p r o p o r t i o n  to  w i d t h ,  g i v i n g  a n  e spec i a l l y  m a s s i v e  a p p e a r a n c e  to  
t h e  k n o b s  o f  l a r v a e  a n d  m a l e s .  M e a n  l a r v a l  l e n g t h  is 416 # m  a t td  s ty le t  l e n g t h  is 14.6 # m .  T h e  
p e r i n e a l  p a t t e r n  is c o m p o s e d  o f  s m o o t h  s t r i ae ,  w i t h  a h i g h  a r c h ,  a n d  is o f t e n  s o m e w h a t  rec-  
l a n g u l a r .  T h e  r e l a t i o n s h i p  o f  M. megatyla to  o t h e r  Meloidogyne species  is u n c l e a r ,  a l t h o u g h  a 
c o m p a r i s o n  is m a d e  w i t h  Meloidogyne incognita a n d  Meloidogyne mali. G a l l i n g  was  s l i gh t ;  o n l y  
a b o u t  50 eggs  w e r e  p r o d u c e d  p e r  e g g  mass ,  a n d  u n d e r  g r e e n h o u s e  c o n d i t i o n s  a s i ng l e  g e n e r a t i o n  
m a y  t ake  m o r e  t h a n  10 weeks .  Meloidogyne megatyla n.  sp .  d i d  n o t  r e p r o d u c e  o n  a n y  o f  t h e  
d i f f e r e n t i a l  h o s t s  c o m m o n l y  u s e d  to  d i s t i n g u i s h  a m o n g  Meloidogyne species .  Key Words: t a x -  
o n o m y ,  h o s t  r a n g e .  

A soil sample from a residential lawn in 
Bladen County, Nor th  Carolina, was re- 
ferred by the North  Carolina State Plant 
Disease and Insect Clinic to Dr. K. R. 
Barker's laboratory for assay of nematodes. 
Distinctive juveniles (larvae) were collected 
which were referred to the senior author  for 
specific identification. Addit ional  soil and 
root samples were collected from the orig- 
inal site, and a populat ion of Meloidogyne 
sp. was isolated from roots of loblolly pine 
(Pinus taeda L.). This  nematode appeared 
to be morphologically different from other  
species of Meloidogyne, particularly with 
respect to the perineal pattern and the large 
stylet knobs of second-stage juveniles and 
males. Furthermore,  its host response was 
different from that of other Meloidogyne 
spp. It  is therefore designated a new species, 
Meloidogyne megatyla n. sp. (megas Gr. 
large and tylos, Gr. knob), and described 
below. A common name is suggested: "pine 
root-knot nematode." 

Meloidogyne spp. have been previously 
reported in association with pine (2, 5, 12, 
13), and rite histopathology of an unde- 

Received for publication 22 June  1978. 
1 Paper number  5663 of the Journal  Series of the Nor th  
Carolina Agricultural  Experiment Station, Raleigh, North  
Carolina, and number  185 of the Florida Agricultural  
Journal  Series. Supported in par t  by a grant  from the U.S. 
Agency for International  Development to North Carolina 
State University (Contract No. AID/ta-C-1234).  

2 Nematologist and Professor, respectively, Division of Plant  
Industry, P. O. Box 1269. Gainesville, Florida 32602: De- 
par tment  of Plant Pathology, North Carolina State Univer- 
sity, Raleigh, North Carolina 27650. Present address of 
senior au thor  is Department  of Nematology, University of 
California, Riverside, California 92521. Sincere appreciat ion 
is extended to Dr. L A. Nelson, Department  of Experi- 
mental Statistics, North Carolina State University, for 
statistical analyses: to Mrs. Karen Mendelssohn and Mrs. 
M. Oesterling for preparat ion of slides; to Mrs. Edna 
S. Virgo for conducting host differential tests; and to Dr. 
H. Hirschmann for helpful advice. 

scribed root-knot nematode species has been 
investigated on Pinus ponderosa Laws (10, 
11). 

MATERIALS AND M E T H O D S  

Stock cultures of M. megatyla n. sp. were 
establisltcd on loblolly pine seedlings with 
egg masses collected from the type locality 
and kept in tile greenhouse at 22-28 C. All 
studies were made from specimens collected 
from those cultures and subcultures; mor- 
phological and morphometr ic  studies were 
made from temporary slide preparations. 
Juveuiles and males were generally ex- 
amined within a few hours of killing with 
heat, and fixing and mount ing  in 2% 
formalin. Live specimens were also ex- 
amined for comparison with fixed material. 

Female head mounts were prepared by 
punctur ing tile posterior body ends in a 
drop of aqueous 1.5% NaCI and excising 
the heads in 2% formalin for mount ing  on 
slides. Perineal patterns were cut in 1.5% 
NaCI, cleaned in 45% lactic acid, and 
mounted in glycerin for observation. 

Type  males and juveniles were killed by 
heat and then prepared by Golden's method 
as described by Hopper  (8) except that 
picric acid was omit ted from the fixative. 
Type  females were prepared as described 
by Hirschmann and Riggs (7). 

Egg masses were removed from pine 
roots and individual eggs were recovered by 
vigorously stirring for 3 rain in about  100 
ml water containing 1.05% NaOC1. T h e  
eggs were collected and thoroughly rinsed 
with tap water on a 26 ~m (500-mesh) sieve. 
They  were then mounted  in 2% formalin 
for examination; only one- and two-celled 
eggs were measured. 
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Seedlings of loblolly pine and the fol- 
lowing differential hosts were transplanted 
to 10-cm clay pots and inoculated with 8000 
eggs per pot: corn (Zea mays L. cv 'Minn 
A401'), cotton (Gossypium hirsutum L. cv 
'Deltapine 16'), peanut (Arachis hypogaea 
L. cv 'Florrunner'), pepper [Capsicum an- 
nuum L. (C. [rutescens) cv 'California 
Wonder'] strawberry [Fragaria chiloenis 
ananassa Duch. cv 'Albritton'), sweet potato 
[lpomoea balatas (L.) Poir. cv 'Allgold' and 
'Puerto Rico'], tobacco (Nicotiana tabacum 
L. cv 'NC 95'), tomato (Lycopersicon 
esculentum Mill. cv 'Rutgers'), and water- 
melon (Citrullus vulgaris Schard. cv 
'Charleston Gray'). Each treatment was rep- 
licated five times. Inoculum was prepared 
as an aqueous suspension of NaOCl-treated 
eggs from egg masses recovered from stock 
cultures on pine. After 84 days at green- 
house temperatures of 22-28 C, roots were 
washed and carefully examined for galls 
and egg masses. 

SPECIES DESCRIPTION 

ORDER: Tylenchida Thorne,  1949, 
Super[amily Heteroderoidea Filipjev and 
Schuurmans Stekhoven, 1941  (Golden, 
1971), Family Meloidogynidae Skarbi- 
lovich, 1959 (Wonts, 1973), Subfamily 
Meloidogyninae Skarbilovich, 1959, Genus 
Meloidogyne Goeldi, 1887, MeIoidogyne 
megatyla n. sp. 

FEMALES: Measurements of 25 females 
in 2% [ormalin.--Body length (without 
neck): 406.0-690.8 tml (mean 559.68 t~m, 
95% confidence interval ± 31.67; body 
width: 210.6-491.4 tim (357.84 ~m ± 32.05); 
neck length: 52.9-154.4 /~m (103.04 /~m ± 
10.63); neck width: 37.3-112.0/~m (80.8/~m 

7.89); bulb length: 32.3-56.0 t~m (44.44 
/am ~ 2.85); bulb width: 31.1-58.5 /~m 
(41.98 /~m -4- 2.90); a: 1.13-2.23 (1.61 ± 
o.11). 

Measurements of 20 excised female 
heads in 2% [ormalin.--Stylet length: 14.0- 
17.7 tma (16.43 /am ± 0.48); stylet base to 
head end: 14,9-25.0 t~m (19.52 t~m -4- 1.35); 
stylet knob height: 2.2-3.5 t~m (2.90 /am ± 
0.15); knob width: 3.9-5.9 t~m (4.99 t~m ± 
0.23); dorsal gland orifice to stylet knobs: 
3.8-7.3 t~m (5.04 t~m ± 0.45); excretory 
pore to head end: 12.1-32.3 t~m (20.44 /am 
± 2.88); number of annules from excretory 
pore to head: 8-16 (11.25 ± 0.96). 
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Measurement from 30 perineal patterns 
in glycerin.-Vulval width: 21.2-28.2 /~m 
(25.21 ~m ± 0.75); perivulval (region sur- 
rounding vulva which is relatively free of 
striae, extending posteriorly to anus) 
height: 26.0-43.4 /am (35.47 ttm ± 1.65); 
perivulval width: 29.9-49.8/am (42.2/am ± 
1.62); interphasmidial distance: 12.9-22.5 
t~m (17.3 t~m ~ 1.09); anus (center) to 
vulva (center)distance: 15.2-23.4/znl (18.9 
~tm ± 0.77); perivulval height expressed as 
a ratio over perivulval width: 0.7-1.0 (0.84 
± 0.04). 

Description (Fig. 1, 2).--Female white, 
variable in size, pear-shaped with gradually 
tapering neck and posteriorly rounded with 
no tail protuberance. Cuticle with maxi- 
mum thickness about 10.0 /am and finely 
striated; cephalids not observed. Head 
slightly offset with two or three annules. 
Lip cap dorsoventrally elongate; amphidial 
openings apparently small and oval; six 
inner labial sensillae and four cephalic 
sensillae. Cephalic framework approxi- 
mately hexaradiate with slightly enlarged 
lateral sectors. Stylet dorsally curved with 
large rounded knobs. Dorsal gland orifice 
branched into three channels; subventral 
gland orifices immediately posterior to 
medium bulb valve and also branched. 
Dorsal gland ampulla very large; gland lobe 
indistinct. Excretory pore often near level 
of styler knobs but position highly variable. 
Two gonads as characteristic of genus. 

Perineal pattern composed of deep, 
smooth, rarely broken coarse striae super- 
imposed over fine, sometimes wavy striae. 
Dorsal arch high and broad, flattened 
dorsally, and coarse striae may diverge 
anteriorly (outward) as they approach 
single lateral lines. Striations interrupted 
but otherwise little altered at lateral line. 
Phasmidial ducts faintly visible, little or no 
phasmid surface structure. Anus covered by 
cuticular flap; tail terminus indistinct. 
Vulva generally surrounded by smooth 
perivulval region. 

Measurements of holotype in glycerin.- 
Body length (without neck): 540 /am; body 
width: 480 ~tm; neck length: 140 ~tm; neck 
width: 110 p,m; bulb length: 41.4/~m; bulb 
width: 38.0 tam; a: 1.13; stylet length: 15.0 
/~m; dorsal esophageal gland orifice to stylet 
knob: 4.6 /am; excretory pore to head end: 
27.6 ~tm; number annules from excretory 



Meloidogyne megatyla n. sp. f r o m  L o b l o l l y  P i n e :  Baldwin, Sasser 49 

A 

A 1 0 0  um 

IB 10 qm 

C 10 um 

o O" ":.:..".'.." ........ :r~... O 
i o . 'o o ..' " ~ ' - i ' : . . .  

o . ' ' .  , - ' '  - "  O ' " " 

O~ ' o o : : ' i ' :  ' .  " ' .  ,-. "" 

" :  ° . . . . . . . .  "~i.. : i:ii:':". !..o. ' o '  
U : 

• :i . .  ° i , io:i~i ::::;> " 
• :: < : : : : - i !  : " 

' ::":~ . - : i . ;  : . . .  • , 

. :. -:" . . .?..i 

D 1 0 0  um 

D 

C 

• i £ :  

FIG. 1 (A-D). Drawings  of females  of  Meloidog~ne megatyla n. sp. A) Enti re  spec imen (lateral). B) 
Anter ior  por t ion  (lateral). C) Face view showing  lip cap a nd  f ramework.  D) Out l i ne  of specimens  of vary- 
ing  size and  shape,  
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pore to head end: 11 ; anus to vulva distance 
(lateral view): 22.9 t~m; cuticle thickness: 
9.40 ~tm. Female as in general description. 
Body slightly flattened posteriorly with 
large neck region. Reproductive system 
relatively clearly defined with nine eggs. 

EGGS: Measurement of 30 eggs in 2% 
[ormalin.-Length: 88.5-102.4 /tm (mean 
95.74 /~m, 95% confidence intervals -+- 
1.26); width: 43.1-56.7 t~m (48.3 /zm -+- 
1.21); length /width  ratio: 1.7-2.2 (2.2 -+- 
o.o4). 

Deseription.--Not distinctive from eggs 
of other  Meloidogyne spp. Egg masses small 
with generally less than 50 eggs per mass. 

MALES: Measurement of 20 males in 
. . . .  2'/~ [ormalin.-Body length: 960-1545 ~tm 

. . . . .  (mean 1312.6 tzm, 95% confidence interval 
± 68.39); body width: 30.3-42.4 t~m (35.3 
~m ± 1.26); stylet length: 21.7-25.5 /znl 
(23.9 t~m ± 0.54); stylet base to head end: 
22.2-28.3 t~m (25.7 ~m ± 0.54); stylet knob 
height: 3.9-5.1 i~m (4.5 /~nl ± 0.16); stylet 
knob width: 4.2-6.3 , m  (5.2 p, nl ± 0.18); 
styler knob plus shaft length: 11.4-13.1 /~m 
(12.3 tzm ___ 0.22); dorsal esophageal gland 
orifice to stylet base: 4.2-6.3 /~m (5.2 ~tm -+- 
0.25); esophagus length (center of meta- 
corpus valve to head end): I06.1-149.5 /~m 
(128.5/zm ~ 7.11); anterior end of testes to 
tail end: 616-1182 /~m (829 ~m ± 67); 
spicule length: 29.3-36.9 t~m (33.7 /an -+- 
1.4); phasmid to tail end: 6.l-12.1 ta~a (9.4 
tm~ ± 0.79); a: 30.9-42.0 (37.2 ___ 1.67); b: 
10.9-17.4 (15.1 ± 0.69); T %  (distance 
from anterior end of testis to tail end, ex- 
pressed as % of body length): 44-82% 
(63% -+- 4.4%); excretory pore % (distance 
from excretory pore to head end as % of 
body length): 8.1-14.7%, (10.5% ± 0.61). 

l?escription (Fig. 3).--Body vermiform, 
tapering and rounded at both ends. Heat- 

, , ~' killed specimens curve concavely on ventral 
side and tail twists through 90 ° . Lateral 
field with four lines, spaced approximately 

• -~ equally throughout  most of lateral field; 
areolation and crenation indistinct an- 
teriorly but  very pronounced posteriorly. 
Anteriorly, outer lines originate at about  
level of stylet knobs, inner lines begin very 
close together, or as a single line at about  

FIG. 2. Female perineal patterns showing varia- 
tion typical for Meloidogyne megatyla. 
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FIG. 3 (A-F). Drawings  of males  of Meloidogyne megatyla n. sp. A) Anter io r  por t ion  (lateral cu rva tu re  
of  spec imen for convenience in i l lustrat ing) .  B) Cephal ic  region (dorsal). C) Face view showing  cephal ic  
f ramework.  D) Spicules (dorsal). E) Latera l  field. ¥) Ta i l  (lateral). 



52 Journal of Nernatology, Volume 11, No. 1, January 1979 

midregion of procorpus. Occasionally four 
lateral lines separated by faint intermediate 
lines. Head usually with three annules 
dorsally amt two ventrally. Labial disc not 
pronounced; amphidial openings appar- 
ently small and elongate, and amphidial 
cheeks indistinct. Labial and cephalic sen- 
sillae as described for female. Cephalic 
framework moderately heavy and hexaradi- 
ate with lateral sectors only slightly 
enlarged. Stylet heavy with massive rounded 
knobs. Amphidial glands broadest near level 
of knobs. Cephalid not observed. Orifice of 
dorsal gland duct branched as in female, 
but gland ampulla small and poorly de- 
fined. Metacorpus of esophagus oval and 
only slightly broader than procorpus, valve 
large and well-developed with branched 
ducts of subventral gland orifices near its 
base. Poorly defined esophago-intestinal 
junction at level of nerve ring; intestinal 
caecum extends anteriorly to level of sub- 
ventral gland orifices. Gland lobe variable 
in length, but more than 100 /~m long 
with two distinct nuclei. Excretory pore 
pronounced with hemizonid located im- 

mediately anterior. Spicules arcuate; 
gubernaculum not clearly observed. One 
testis or two testes. Tail short with cloaca 
opening generally very far posterior, near 
level of phasmids. 

Measurements of allotype in glycerin.- 
Body length: 1367 t~m; body width: 34.0 
~tm; stylet length: 22.0 t~m; stylet base to 
head end: 25.3 t~m; stylet knob height: 4.3 
t~tn; styler knob width: 5.2 /~m; stylet knob 
plus shaft length: 11.4 /zm; dorsal esopha- 
geal gland orifice to stylet base: 6.0 /~m; 
esophagus length: 92.0 ~m; excretory pore 
to head end: 145.5 t~m; anterior end of 
testis to tail end: 970 /zm; spicule length: 
30.0 /~m; phasmid to tail end: 10.0 /~m; a: 
40.2; b: 14.9; T % :  80.0%; excretory pore 
%: 10.6%. Male as in general description, 
although glycerin preparation may have 
resulted in slight shrinkage, particularly of 
esophagus. 

SECOND-STAGE JUVENILES: Meas- 
urements of 23 juveniles in 2% formalin.-- 
(Table 1). Description (Fig. 4).--Body veri- 
form, tapering slightly anteriorly and more 

T A B L E  1. Measu remen t s  of 23 second-stage juveni les  of Meloidogyne megatyla n. sp. 

Coefficient 
of 

Standard  variabi l i ty  
Charac ter  R ange  Mean 95% 99% devia t ion  (%) 

Linear (/zm) 

Body l eng th  392.6-457.1 416.42 ___ 7.78 + 10.57 17.99 4.3 
Body wid th  14,7- 17.9 16.24 + 0,32 ± 0,44 0.75 4.6 
Styler l eng th  13.8- 16.6 14.61 ± 0.28 ± 0.38 0.65 4.5 
Styler base to head  end  16.4- 17.7 16.95 ± 0.18 + 0.24 0.41 2.4 
Stylet knob he i gh t  2.1-  2.5 2.26 ± 0.04 ± 0.06 0.10 4.5 
Stylet knob  width  2.5- 3.4 3.02 ----- 0.10 ± 0.14 0.24 8.0 
Dorsal  esophageal  g land 

orifice to stylet base 4.2- 5.9 5.09 ± 0.21 ± 0.28 0.48 9.5 
Esophagus  l eng t h  (center  of  

valve to head  end) 52.7- 63.5 58.57 + 1.01 ----- 1.37 2.33 4.0 
Excretory pore to head  end  76.2- 97.3 83.06 -4- 1.83 ± 2.49 4.24 5.1 
Geni ta l  p r i m o r d i u m  to tail end  130.1-184.0 154.06 ± 4.73 _ 6.43 10.94 7,1 
Phasmi d  to tail end  18.4- 41.0 32.55 + 2.21 _ 3.01 5.12 15.7 
T a i l  l eng t h  (anus  to tail end)  31.6- 45.1 39.77 +-_ 1.27 ± 1.72 2.93 7.4 
Ta i l  wid th  (at anus)  10.5- 16.4 11.97 __+ 0.54 ± 0.73 1.25 10.4 

Rat ios  
a 21.9- 28.8 25.70 -!--- 0.80 ± 1.08 1.84 7.2 
b 6.7- 7.8 7.11 + 0.14 + 0.18 0.31 4.4 
c 9.5- 13.5 10.52 __. 0.38 ___ 0.52 0.88 8.4 
d 2.5-  3.9 3.34 ± 0.14 ± 0.19 0.32 9,5 

Percentages 
Geni ta l  pr i raordiurn  to tail end  

expressed as % of body l eng th  32.2- 43.0 37.02 + 1.10 ± 1.49 2.54 6,9 
Excretory pore to head  end  ex- 

pressed as % of body l eng th  18.0- 23.3 19.97 ± 0.46 ± 0.63 1.07 5.4 
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pronouncedly posteriorly. Heat-killed speci- 
mens straight or curved slightly concavely 
on ventral side. Lateral field with four 
lateral lines similar to those of male, except 
anterior origin may be at level of posterior 
half of procorpus, and lines terminate 4-5 
t~m from tail t ip rather than encircling it. 
Head slightly offset, usually with three 
annules dorsally and two ventrally. Labial  
disc not pronounced, amphidial  openings 
apparently small and oval. Labial  and 
cephalic sensillae as described for adults. 
Cephalic framework hexaradiate with lat- 
eral sectors slightly enlarged. Stylet robust 
with large rounded knobs. Amphidial  gland 
broadest near level of dorsal orifice. 
Cephalids not  observed. Metacorpus about 
twice the diameter of procorpus. Poorly 
defined esophago-intestinal junction pos- 
terior to nerve ring; small intestinal caecum. 
Gland lobe variable in length with two 
distinct subventral gland nuclei and one less 
distinct dorsal gland nucleus. Tai l  gradu- 
ally tapering; terminus with enlarged 
annules, sometimes smooth at tip or form- 
ing an elongate swelling. Rectum not 
inflated. 

DIAGNOSIS: Meloidogyne rnegatyla 
n. sp. is distinct from other Meloidogyne 
species. Therefore,  a comparison of the 
perineal pattern with that of Meloidogyne 
incognita Chitwood, 1949 (3), and the 
juveniles with Meloidogyne mall I toh et al., 
1969 (9), is not intended to imply a close 
phylogenetic relationship among these 
three species. T h e  perineal patterns of M. 
megatyla and M. incognita both have a high 
dorsal arch and irregular single lateral lines. 
Although the perineal pat tern of M. incog- 
nita has been described as highly variable, 
it has been noted to be composed generally 
of wavy broken coarse striae which form a 
high arch, and dorsal and ventral coarse 
striae that tend to fork as they approach 
lateral lines (3, 6, 14). Although M. 
megatyla also has a high arch, the furrows 
are generally smooth and seldom broken in 
the dorsal region [approximately zone 4 (6)]. 
T h e  truncate pattern, which is characteristic 
of coarse striae in the dorsal arch, begins 
close to the anus. Striae may fork as they 
approach the lateral lines. In certain indi- 
viduals, "wings" tend to occur at the lateral 
lines (zone 3), and in some specimens the 

dorsal arch (zone 4) is nearly as broad as 
the vemral  sector (zone 2). Many patterns 
are dorsally and ventrally flattened and are 
somewhat rectangular, as are patterns of 
Meloidogyne brevicauda Loos. 

Juveniles of M. megatyla are similar in 
size to those of M. mall. However, they are 
distinct with respect to tail length (mean 
31 ~tm in M. mall, mean 39.8 ~m in M. 
megatyla) and tail width (mean 8.5 t~m in 
M. mall, mean 12.0/zm in M. megatyla); in 
addition, styler knobs of juveniles and males 
are much larger in M. megatyla than those 
illustrated for M. mall (9). 

Holotype.--Female. Isolated from P. 
taeda seedling, cultured in greenhouse and 
established from type locality. Collected 
January, 1978. Slide No. 34, University of 
California Nematode Collection, Riverside, 
Call fornia. 

Allotype.--Male. Same date as for fe- 
male. Slide No. 35, of same California 
collection. 

Paratypes.--Females (whole mounts, 
perineal patterns, head mounts), males, 
larvae. Same data as holotype; same Cali- 
fornia collection, as well as USDA 
Nematode Collection, Beltsville, Maryland, 
and Division of Plant Industry, Florida 
Department  of Agriculture and Consumer 
Services, Gainesville, Florida. 

Type host and type habitat.--Loblolly 
pine, Pinus taeda L., roots. 

Type locality.-Property surrounding 
residence of Mrs. Wallace Baxley, U.S. 
Highway 701, Elizabethtown, Nor th  Caro- 
lina, 28337, about  2 m from north side of 
house. 

BIOLOGY: Galling was slight and pro- 
liferation of ectomycorrhiza generally 
surrounded the immediate vicinity of in- 
fection. A single root tip was often infected 
with several females, even when overall 
infection of a plant was light. Reproduct ion 
on pine was very slow under greenhouse 
conditions (apparently a single generation 
may take more than 10 weeks), and we 
rarely observed more than 50 eggs in a given 
egg mass. Males might be produced only 
under specific conditions which we have not 
yet defined; only on one occasion were large 
numbers recovered from a greenhouse cul- 
ture. 
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No signs of nematode infection were 
observed on the differential hosts: corn, 
cotton, peanuts, pepper,  strawberry, sweet 
potato,  tobacco, tomato, watermelon.  I t  has 
not yet been determined whether  conifers 
other than P. taeda are susceptible. 

DISCUSSION 

Some morphometr ics  initially included 
in this study were later deleted because of 
necessary subjectivity in their de terminat ion 
or extreme variation. For example,  tail 
length was not  included for males because 
the cloacal opening is far posterior, and a 
localized tail t ip is not evident on the 
rounded posterior. Al though distance of the 
phasmid to the posterior terminus in males 
was included, similar difficulties are ap- 
parent ly reflected in the large range for this 
measurement.  Length of the gubernaculum 
was omitted. I t  may be present bu t  so 
weakly sclerotized that  we were unable  to 
resolve it with confidence. In  females, males, 
and juveniles, posit ion of the esophageal 
gland nuclei was too variable to be of 
value. Locat ion of the excretory pore rela- 
tive to the anter ior  end of the female was 
inchtded because it is a commonly-used 
measurement  among Meloidogyne spp., but  
it is highly variable in M. megatyla. Neck 
length ot the female is also a commonly- 
used measurement  among  Meloidogyne 
spp., but  the posterior origin of the neck 
may be difficult to precisely determine.  

Measurement  of stylet length is some- 
times considered to be a problem because 
the tip may be obscure; some authors have 
suggested substi tut ing a measurement  from 
the base of the stylet knobs to the anter ior  
end of the specimen (6). In  the present 
study both  measurements are included, and 
among  juveniles, variabil i ty is less for the 
latter measurement  than for styler length 
per se. However,  in females and males the 
reverse is true, perhaps because stylets are 
larger, and the stylet may have been fixed 
in varying degrees of protraction.  

Electron microscope observations have 
demonstra ted  that  the anaphidial cheek, 
first described by Cobb (4), is the outermost  
par t  of the lateral lip which is separated 
from the remainder  of the lip region by the 
slitlike amptfidial  opening (1). Although 
Cobb used tire lateral cheek as a basis for 

placing root-knot nematodes in a distinct 
genus, Whitehead 's  (15) il lustrations sug- 
gest considerable variat ion in cheek size 
among Meloidogyne spp. Reduct ion  of 
cheeks in M. megatyla probably  should not  
preclude its placement  in the genus 
Meloidogyne. Scanning electron microscope 
observations are needed to fur ther  elucidate 
apparen t  variat ion of cheeks among  species 
of Meloidogyne. 

Meloidogyne megatyla did not  repro- 
duce on any of the annuals  used as 
differential hosts. In addition, we noted 
that  it has a long life cycle on pine, and that  
a given female apparent ly  produces rela- 
tively few eggs. It might  be expected that  
Meloidogyne species of relatively long-lived 
hosts, such as pine, would have narrower 
host ranges than populat ions of species 
wltich must  be adapted  to ecosystems with 
seasonally changing flora. Many successive 
nematode generations on a given host could 
result in a high level of parasitic specializa- 
tion. Furthermore,  Meloidogyne species of 
long-lived hosts might  not  be subject to as 
strong a selection pressure for short genera- 
tions and product ion of large numbers  of 
eggs, as are other species. 

T h e  geographic distr ibution of M. mega- 
tyla is not known, al though Meloidogyne 
populat ions with similarly propor t ioned 
styler knobs have been collected from P. 
laeda in Florida (unpubl ished observa- 
tions). T h e  relat ionship between M. 
megatyla anti an undescribed Meloidogyne 
species collected from Pinus ponderosa in 
New Mexico (10, 11) has not been 
determined,  al though the host-parasite re- 
lat ionship of M. megatyla on P. taeda seems 
to be similar to that  repor ted for the unde- 
scribed species of P. ponderosa. 
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Helicotylenchus oleae n. sp. and H. neopaxilli n. sp. 
(Hoplolaimidae), Two New Spiral Nematodes Parasitic 

on Olive Trees in Italy 
R. N. INSERRA, N. VOVLAS, and A. MORGAN GOLDEN 1 

Abstract: Helicotylenchus oleae n. sp. and H. neopaxilli n. sp., from olive roots and soil in Italy, 
are described and illustrated. Helicotylenchus oleae can be dis t inguished from the related species 
H. canadensis and H. tunisiensis especially by the smaller styler, its distinctive tail shape, and a 
tail longer than one anal body width.  Helicotylenchus neopaxilli differs from the close species 
H. paxilli by having a conical, anteriorly t runcated labial region, shor ter  stylet, and phasmids 
always anter ior  to level of anus. Also il lustrated and discussed are histopathological  changes 
within feeder roots of  olive caused by the feeding activity of the semi-endoparasi t ic  H. oleae. 
Key Words: taxonomy, histopalhology.  

Three  Helicotylenchus species have been 
reported in association with olive (Olea 
europaea L.) trees: H. dihystera (Cobb) 
Sher, in Egypt and Rhodesia (1, 6); H.  
erythrinae (Zimmermann) Golden, in Italy 
(2); and H. tunisiensis Siddiqi, in Israel (6). 
This  paper describes two undescribed spe- 
cies recently found in soil from around 
roots of olive trees in southern Italy. Also 
discussed and illustrated are histopatholog- 

Received for publication 26 June 1978. 
1First and second authors: Nematologists, Laboratorio di 
Nematologia agraria, Consiglio Nazionale delle Ricerche, 
70126 Bari, Italy; third author: Nematologist. Nematology 
Laboratory, Plant Protection Institute, Agricultural Re- 
search, SEA, U.S. Department of Agriculture, Beltsville, 
Maryland 20705. Appreciation is extended for the technical 
help of Mrs. Augusta Agostinelli. laboratory technician in 
the laboratory of the senior author. 

ical changes in olive roots caused by one of 
them (H. oleae n. sp.). 

MATERIALS AND M E T H O D S  

Nematodes were extracted by the Cobb 
decanting and sieving method from soil 
samples containing olive [eeder roots. Speci- 
metas were killed and fixed in a hot  aqueous 
solution of 4% formaldehyde + 1% 
propionic acid, dehydrated slowly in an 
alcohol-saturated chamber, and mounted  in 
dehydrated glycerin (5). 

Small root  segments with nematodes 
attached on the surface were used for histo- 
pathological studies of feeder roots. These 
were washed fi'ee of soil, fixed in FAA 
formalin, acetic acid, alcohol) for 48 h, 
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