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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- 
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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, 



dehydrated in tertiary butyl  alcohol and 
embedded in paraffin. T h e y  were sectioned 
at 10 to 15 /~m, stained in safranin fast 
green, moun ted  in Pe rmount  and examined 
with a compound  optical microscope (4). 
Nematode-infected root segments, 4-5 m m  
long, were fixed in hot (55 C) lactophenol,  
washed and dehydrated in acetone, dried for 
3 h at room temperature,  metalized with 
gold, and observed with a scanning electron 
microscope (SEM) (3). 

SPECIES D E S C R I P T I O N  

HelicotyIenchus oleae n. sp. 

Paratypes (20 females): L -- 0.80 m m  
(0.67-0.93); a = 34 (33-36); b = 5.5 (4.6- 
5.7); b '  (body length/dis tance  from anter ior  
end to posterior end of esophageal glands) 
= 4.6 (3.9-5.0); c = 44 (37-45); c' (tail 
l eng th /body  width at anus) ---- 1.2 (1.1- 
1.7); V = 61% (58-65); stylet = 30 /~m 
(29-31); m (length of anter ior  par t  of stylet 
× 100/total  stylet length) - 48 (46-51); 
O (distance from stylet base to dorsal 
esophageal gland out let  × 100/total  stylet 
length) = 30 (27-38). 

Holotype (female): L = 0.70 mm;  a = 
35; b = 5.6; b '  = 4.5; c = 40; c' = 1.3; 
V = 65%; stylet = 30 /~m; m = 50; O = 
30. 

Popula t ion from Chiatona (Taranto) ,  
I taly (15 females): L = 0.77 m m  (0.75- 
0.80); a = 35 (31-39); b = 5.7 (5.4-6.0); 
b '  = 4.8 (4.7-5.0); c = 40 (36--45); c' = 1.4 
(i.3-1.6); V = 61% (60-61); stylet = 30 
t~m (29-31); m = 49 (47-51); O = 29 
(27-32). 

Female body usually in spiral shape (Fig. 
5). Labial  region continuous, blunt ly  
conical, flattened anteriorly,  and with 4-5 
annules (Figs. 1, 6-9). Stylet knobs flattened 
and indented anteriorly. Lateral  field with 
four lines (Figs. 2, 35, 36). Spermatheca 
often well defined, bu t  wi thout  sperm. 
Phasmids 4-7 annules anter ior  to anus. Tai l  
length more than one anal body width, 17 
/~m (15--21) long and with 16 to 21 annules. 
Ta i l  on dorsal side at or near  anus becomes 
smaller, tapering in a characteristic manner  
and cont inuing to the terminus, which is 
curved much more dorsally (Figs. 2, 34, 
10-15). 

Male: Unknown.  
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F I G S .  1-4. 1, 2) Drawings of anterior and 
posterior portions of adult females of Helicoty- 
lenchus oleae n. sp. 3, 4) H. neopaxilli n. sp. 

Holotype (female): Slide 3 /1 /1 ,  Lab- 
orator io Nematologia  agraria, CNR,  Bari, 
Italy. 

Paratypes distr ibuted as follows: Slides 
3/1/2-21 at Labora tor io  Nematologia  
agraria, CNR,  Bari, Italy; 5 females each at: 
Plantenziektenkundige Dienst,  Wageningen,  
T h e  Netherlands;  Nematology Depar tment ,  
Rothamsted  Exper imenta l  Station, Har-  
penden, Uni ted  Kingdom; University of 
California Nematode  Survey Collection, 
Davis, California, USA; the Uni ted  States 
Depar tment  of Agriculture Nematode  Col- 
lection, Beltsville, Maryland,  USA; and the 
Indian  Agricultural  Research Insti tute,  
New Delhi, India.  

Type habitat and locality: Soil and roots 
of olive trees, Palo del Colle (Bari), Italy. 

Diagnosis: Helicotylenchus oleae n. sp. 
is closely related to H. canademis Waseem, 
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HGS.  5-15. Pho tomic rog raphs  of females of Helicotylenchus oleae n. sp. 5) ~Vhole speci- 
men,  6-9) Anter ior  region of four  different females,  10-15) Tai l  region of six different  
females.  
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FIGS. 16-26, Pholomicrographs of females of Helicotylencllu~ neopaxilli n. sp. 16) 
Whole female. 17-20) Anterior portion (ff four ditferent specimens. 21-26) Tail region of 
six different females. 



60 Journal o] Nematology, Volume 11, No. 1, January 1979 

ii 



1961, and H. tunisiensis Siddiqi, 1963. 
Helicotylenchus oleae n. sp. can be dis- 
tinguished from the former especially by its 
distinctive tail shape and its greater tail 
length, being over one anal body width (less 
than one anal body width in H. canadensis). 
It  differs further from H. canadensis in 
ltaving a shorter stylet (29-31 /~m vs. 31-33 
#m) and a higher O value (27-32 vs. 21-29). 
H. oleae n. sp. can be differentiated from 
H. tunisiensis by its smaller styler (29-3l 
t~m vs. 32-36 ~m) and its distinctive tail 
shape. Also, H. oleae n. sp. has a typically 
conical, t runcated head, whereas in H.  
tunisiensis the head appears trapezoid in 
lateral view and with sides slightly concave 
but  truncate anteriorly. 

Ahhough  Waseem (7) gave a styler 
length of . . . "30 (28-30) ~t" . . . for H.  
canadensis, Yuen (8) established the length 
as 31-33 ~m in a redescription of the 
species, and Sber (6) reported it as being 
30-33 ~m. Also consistent with Yuen's re- 
port  are observations of specimens by the 
third author  of this paper. 

Helicotylenchus oleae n. sp. is wide- 
spread in olive orchards in Italy. 

Helicotylenchus neopaxiUi n. sp. 

Paratypes (20 females): L = 0.65 m m  
(0.61-0.75); a = 33 (28-37); b = 4.9 (4.8- 
5.8); b '  = 3.8 (3.6-4.8); c = 39 (32-42); c' 
= 1.6 (1.2-1.9); V = 60% (55-64); stylet 
= 2 5  ~ m  (23-26); m = 52 (49-55); O = 
30 (27-33). 

Holotype (female): L = 0.73 ram; a = 
29; b - 5.3; b '  = 4.5; c = 36; c' = 1.6; 
V = 60%; stylet = 25 t~m; m = 52; O = 
31 .  

Female body usually in spiral shape 
(Fig. 16). Labial  region continuons, conical, 
and truncated anteriorly, with 4-5 annules 
(Figs. 3, 17-20). Stylet with rounded knobs; 
dorsal esophageal gland orifice 1/3 or less 
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of stylet length from base of stylet. Lateral  
field with four lines (Fig. 4). Spermatheca 
visible, without  sperm; vulva distinct (Fig. 
37). Phasmids 3-5 anmtles anterior  to anus. 
Tai l  with pronounced ventral  extension, 
which sometimes possesses a small mucron,  
and with 10-14 annules (Figs. 4, 21-26, 38). 

Male: Unknown.  

Holotype (female): Slide 3 /2 /1 ,  Lab- 
oratorio Nematologia  agraria, CNR,  Bari, 
Italy. 

Paratypes distr ibuted like those of H.  
oleae n. sp.: Slides 3/2/2-21 at Labora tor io  
Nematologia  agraria,  CNR,  Bari, Italy. 

Type habitat and locality: Soil f rom 
olive rhizosphere, Catania, Sicily. 

Diagnosis: Helicotylenchus neopaxilli 
n. sp. is closely related to H. paxiUi Yuen, 
1964. it can be distinguished from H. paxiIli 
especially by its conical, anteriorly trun- 
cated labial region (vs. "Head  bulbous"  or 
hemispherical); shorter stylet (23-26 /zm 
vs. 29-32 /~m) with rounded knobs; greater 
O value (27-33 vs. 22-27); and  phasmids 
always anter ior  to level of anus. In addition, 
the head of H. neopaxilli n. sp. is continu- 
ous and with 4-5 annules, bu t  is offset and 
with 6 annules in H. paxilli. 

This  new species has been found so far 
only in Sicily. 

Feeding habits o[ H. oleae: Helicoty- 
lenchus oIeae has been observed in 
semi-endoparasitic feeding positions (Figs. 
32, 33) on olive feeder roots. T h e  anter ior  
port ion of the body of this species pene- 
trates tire cell walls of the epidermis and 5 
or 6 layers of the cortex (Figs. 30, 31). 
Coiled specimens were sometimes observed 
within the epidermis and 2 or 3 cells into 
the cortex (Figs. 27, 29). Brown lesions were 
formed in the cell wails adjacent  to the 
nematode body (Fig. 31) and cavities re- 
mained in the cortex when the parasite 

\ \ \ \ \  

FIGS. 27-38. 27) Cross section of olive roots showing a coiled specimen (N) of H. oleae in the epidermis 
(EP) and cortex (CO). 28) Head of H. oleae (N) in a cavity (CA) of the cortex of olive feeder root. 29) A 
particular portion of Fig. 27 at greater magnification. 30-31) (:ross sections of olive feeder roots showing H. 
oleae (N) ill semi-endoparasilic feeding position and brown lesions (l,) of cell wails adjacent to the nema- 
tode's body. 32) Helicotylenehus oleae (N) feeding on olive rootlet (SEM micrograph). 33) A portion of Fig. 
32 at greater magnification. 34) Female tail of H. oleae (SEM micrograph). 35) Lateral field of H. oleae 
female (SEM micrograph). 36) Lateral field of H. oleae at lhe phasmids (P) level. 37) Helieotylenchus neo. 
paxilli vulva area (SEM micrograph). 38) Female tail of H. neopaxilli (SEM micrograph). 
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withdrew from the feeder roots (Figs. 28, 
30). Helicotylenchus oleae fed on a selected 
site on the root for only a limited time and 
then moved to other feeding sites. The  
nematode's feeding activity appeared to 
affect only epidermal cells and cortical 
tissue. No evidence of vascular damage was 
detected. 
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The Influence of Temperature on Meloidogyne incognito 
on Soybean ~ 

J O H N  F. N A R D A C C I  and K. R. BARKER ~ 

Abstract: T h e  effects of t empera tu re  and  itfilial i n o c u l u m  densi ty  of Meloidogyne incognita on 
soybean growth  and  nema t ode  reproduc t ion  were invest igated in g reenhouse  t empera tu re  tanks 
and  in control led-growth chambers .  T h e  interact ions  of init ial  i n o c u l u m  densi ty  (Pl) and  soil 
t empera tu re  in effects on shoot  g rowth  were adequa te ly  described by mul t ip le- regress ion  models .  
At  the  h ighes t  t empera tu res  (30 or 32/28 C), modera te  to h igh  i nocu lum killed many  plants .  A 
PI of 27,000 eggs /15-cm-diam pot  re tarded  shoot  growth at 26 C. Only the  greatest  PI (81,000 
eggs/15-cm pot) suppressed  shoot  g rowth  at 18, 22, or  20/16 C. Inocula t ion  with 3,000 or  9,000 
eggs /p l a n t  resulted in heavier  root systems at all t empera tu res  except  30 C. At  tha t  t empera tu re ,  
9,000 eggs suppressed root growth.  At 18 and  26 C, a PI of  81,000 eggs was requi red  to re tard  root  
growth.  Nema t ode  reproduc t ion  was related directly to t empera tu re  and  Pl except at a densi ty  of 
81,000 eggs/15-cm pot. Key H'ords: Glycine max, root-knot ,  popu la t i on  dynamics .  

Meloidogyne incognita (Kofoid and 
White) Chitwood poses a serious problem in 
the production of soybean, Glycine max 
(L.) Merr., in the coastal-plain area of the 
southern United States (24). Most research 
on this problem has involved rating cul- 
tivars for disease resistance (6), reporting of 
disease incidence (9, 16, 17), and evaluating 
nematicides (15). Kinloch (15) found that 
about 40% of soybean fields sampled in 
Florida were infested with M. incognita. 
Soybean yields of susceptible and resistant 
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cultivars were respectively suppressed by 
53-90% and 32-40%. 

Relatively little has been done to deter- 
mine the relationship between soybean 
yield and initial population density (Pt) of 
M. incognito (18). In a greenhouse experi- 
ment, lbrahim et al. (13) found that 2,000 
larvae/15-cm-diam pot resulted in shoot 
dry weigltts of 'Lee 68' soybeans that were 
slightly less than in healthy plants. Field 
plots with Pt of 15 larvae/100 cm 3 of soil 
treated with 1,3-dibromo-3-chloropropane 
(DBCP) yielded 840 kg /ha  more than con- 
trois on root-knot-susceptible 'Pickett 71' 
(15). 

These studies did not include any meas- 
ure of the influence of temperature on this 
host-parasite relationship. The  general el?- 
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