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Description of Meloidoderita polygoni n. sp. 
(Nematoda: Meloidoderitidae) from USA and Observations 

on M. kirjanovae from Israel and USSR 1 

A. MORGAN GOLDEN 9 AND ZAFAR A.  HANDOO 5 

Abstract: Meloidoderita polygoni n. sp. is described and illustrated from roots of smartweed (Polygonum 
hydropiperoides) from Beltsville, Maryland. This new species is similar to M. kirjanovae but differs 
especially in having larger spines on the cystoid bodies, females with the anus much closer to the 
vulva, and more posterior excretory pore. M. polygoni differs from M. safrica particularly in having 
females with a shorter stylet, a DGO much closer to base of stylet, greater distance between vulva 
and anus, and larger cystoid bodies. LM and SEM observations showed only three incisures in lateral 
fields of  juveniles and males and no bursa in males. Morphometric data and illustrations are given 
for M. kirjanovae from mint (Mentha longifolia) in Israel and some details on a limited number of 
specimens from Armenian SSR. LM examination of  juveniles from both these areas indicated only 
three incisures in lateral fields. Males from Israel had no detectable bursa and appeared to have 
only three incisures in lateral fields. (Males from Armenian SSR not observed.) 

Key words: taxonomy, morphology, new species, SEM ultrastructure, smartweed, Polygonum hy- 
dropiperoides, mint, Mentha Iongifolia, hosts, distribution. 

In 1966 Poghossian (9) established the 
new genus Meloidoderita to accommodate a 
remarkable new species of  nematode found 
on the roots of  mint, Mentha longifolia (L.) 
Huds., in the Megri region of Armenian 
SSR. She reported this species, M. kirja- 
novae Poghossian, 1966, as having cysts with 
spines and placed it in the family Heter-  
oderidae. Golden (5) in 1971 recognized 
the genus as valid but  in the same year 
Wouts and Sher (13) placed it as genus in- 
quirenda. In 1972 Wouts (12), after ex- 
amining limited specimens thought to be 
M. kirjanovae obtained from Dr. E. Krall 
in Armenian SSR, concluded that Meloido- 
derita represented a valid genus belofiging 
in the family Meloidogynidae. However,  as 
pointed out by Poghossian (10), the ma- 
terial examined by Wouts evidently also 
contained Meloidogyne, as the photomicro- 
graphs of  the anterior portion of  the fe- 
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male and the mint roots with small galls 
suggested M. hapla Chitwood, 1949 and 
not M. kirjanovae. On the basis of  new re- 
search data, Kirjanova and Poghossian (8) 
in 1973 redescribed the genus Meloido- 
derita and its single species, established a 
new f a m i l y - - M e l o i d o d e r i t i d a e - - t o  re- 
ceive it, and placed this new family in Cri- 
conematoidea. In 1975, Poghossian (10) 
described males of  M. kirjanovae for the 
first time. Thus, for about 10 years only 
one species was known in this genus and 
only in certain locations in USSR. 

In the summer of  1975 a Meloidoderita 
sp. was found on a smartweed, Polygonum 
hydropiperoides Michx., at Beltsville, Mary- 
land, and Golden (6) reported its occur- 
rence and some morphological details. In 
1981 Andrews et al. (1) gave an extensive 
report  on the bionomics and host range of  
the nematode from Beltsville. Also in 1981 
Cohn and Mordechai (2) reported on the 
biology o f a  Meloidoderita species on a mint, 
Mentha aquatica L., in Israel. More recently 
Cohn and Mordechai (3) gave a detailed 
account of  the biology and host-parasite 
relations of  the Meloidoderita species from 
Israel, using as the primary test plant, Men- 
tha longifolia (L.) Huds., which is the type 
host for M. kirjanovae. They indicated their 
nematode was likely conspecific with M. 
kirjanovae, and also mentioned that in their 
earlier report  (2) M. longifolia was erro- 
neously reported as M. aquatica. In 1983 
Cohn and Mordechai (4), presenting some 
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FIG. 1. Drawing of  anterior portion of a female of M e l o i d o d e r i t a  p o l y g o n i  n. sp. 

morpho log ica l  details on the  female  and  
cystoid body,  r e f e r r e d  to the i r  spec imens  
as M. kirjanovae, thus establ ishing Israel  as 
a new count ry  o f  occur rence  for  this species. 

In  1982 Van  Den Be rg  and  Spaull (11) 
descr ibed  a new species ofMeloidoderita, M. 
safrica, f r o m  sugar  cane  in the  Mposa area  
of  Natal .  Still a n o t h e r  new species o f  Me- 
loidoderita is known on g rape  in New York  
State,  and  is now be ing  descr ibed  (pers. 
comm. ,  Dr.  M. B. Har r i son ,  Cornel l  Uni-  
versity, I thaca ,  N.Y,). 

We descr ibe  the  previously  unident i f ied  
Meloidoderita of  Golden  (6) and  Andrews  
et al. (1) and  p re sen t  m o r p h o m e t r i c  data  
and  i l lustrat ions on  M. kirjanovae Poghos-  
sian, 1966 f r o m  Israel  plus observa t ions  
and  i l lustrat ions on the  la t ter  species f r o m  
A r m e n i a n  SSR. 

MATERIALS AND METHODS 

Specimens  used in descr ib ing  this new 
species were  ob ta ined  f r o m  cul tures  orig-  
ina t ing  f r o m  smar tweed ,  Polygonum hydro- 
piperoides Michx.,  at BeltsviIle, Maryland,  
and  g rown  on this p lant  in a g rowth  chain- 

be r  and  in the  g reenhouse .  Juveni les  for  
morpho log ica l  examina t i on  were  gener -  
ally r e c o v e r e d  f r o m  egg sacs r e m o v e d  f r o m  
fresh roots  and  kept  in wa te r  in watch- 
glasses. Most males  were  r e c o v e r e d  in a 
similar m a n n e r  a f te r  the  egg  sacs were  kept  
for  several  days or  up to 2 weeks, a l though  
some were  ob ta ined  by soil sieving fol- 
lowed by B a e r m a n n  funnel  ext rac t ion .  Fe- 
males and  cystoid bodies  were  c o m m o n l y  
r e m o v e d  f r o m  fresh roots  a f t e r  f ixation for  
12 hours  in 3% fo rma ldehyde  solution. T h e  
p r o c e d u r e s  used for  measur ing ,  drawing,  
and  p r e p a r i n g  specimens  were  essentially 
the  same as those  used, by Golden  and  
Birchfield (7), excep t  tha t  some  fixed fe- 
males  and  cystoid bodies  were  cut and  
m o u n t e d  in l ac tophenol  solution. Photo-  
m i c r o g r a p h s  were  made  with an au toma t i c  
35 -mm camera  a t t ached  to a c o m p o u n d  
mic roscope  equ ipped  with in t e r f e rence  
contrast .  P h o t o m i c r o g r a p h s  o f  infec ted  
roots ,  whole females,  and  cystoid bodies  
were  made  with a 8.3- x 10.8-cm sheet-  
film c a m e r a  a t t ached  to a dissecting mi- 
croscope,  For  scanning e lec t ron  micros-  
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F~Gs. 2-18. Drawings of  Meloidoderita polygoni n. sp. 2-10)Juveniles; consecutively, anterior region, tail 
region with phasmid, lateral field, and tail terminus outlines. 11-18) Male; lateral field, anterior and posterior 
regions, and outlines of tail terminus. 
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copy, living specimens were fixed in 3% 
glutaraldehyde solution in 0.05 M phos- 
phate buffer (pH 6.8), dehydrated in a 
graded series of  ethanol, critical point dried 
from liquid CO2, sputter-coated with,a 20-  
30-nm layer of  gold-palladium, and ex- 
amined with a scanning electron micro- 
scope (SEM). (Unfortunately, despite our 
efforts, distortion of  specimens was prev- 
alent.) 

Fixed specimens of  M. kirjanovae from 
mint, Mentha longifolia (L.) Huds., were ob- 
tained from Israel through Drs. Eli Cohn 
and Daniel Orion and from Armenian SSR 
through Dr. E. Krall. This material was 
used as above, except none was examined 
with SEM. Also, for critical LM examina- 
tion of  the lateral field of  juveniles and 
males, body sections were cut and mounted 
in commercial glycerine jelly. 

Meloidoderita polygoni n. sp. 
(Figs. 1-76) 

Females (45): Length 258-460  #m (mean 
356 tam, standard deviation [SD] 48 tam); 
width 172-387 tam (303 tam, SD 47); a = 
1-1.4 (1.2, SD 0.1); thickness of  midbody 
cuticle 4 .3-9 tam (6 tam, SD 1.1); stylet 15- 
17.4 t~m (15.3 tam, SD 0.6); dorsal gland 
orifice (DGO) 4.3-6.4 #m (4.7 tam, SD 0.5) 
from base of  stylet; excretory pore 81-214  
tam (112 /zm, SD 44) from anterior end; 
vulva slit length 22-34  tam (27 tam, SD 3.3); 
vulva "plate" 26 width x 37 tam length-  
51 width x 67 tam length (38 width x 47 
tam length, SD 7 x 9); distance from vulva 
slit to anus 32-86 tam (52 tam, SD 21). 

Holotype (female): Length 387 #m; width 
305 tam; a = 1.3; thickness of  midbody cu- 
ticle 6.4 tam; stylet 15.5 tam; DGO 5 tam 
from base of  stylet; excretory pore 114 tam 
from anterior end; vulval slit length 30 tam; 
vulval "plate" 32 x 41 tam. 

Females: Body pearly white, oval to pear 
shaped, with small posterior protuberance,  
and with distinct but irregularly shaped 
small neck situated anteriorly on median 
plane with terminal vulva. Body protrudes 
from root  surface and is completely sur- 
rounded by large egg sac which becomes 
filled with eggs and appears stuck to root 
surface. Esophageal and anterior region 
generally appearing as illustrated. Head 
with weak cephalic framework, variable in 
shape, without distinct annules, and with 
small, oval oral disc surrounded by am- 

phidial apertures and flattened labial re- 
gion. Body annules generally indistinct or 
not visible with LM, but with SEM may 
appear as fine wavy lines, especially in mid- 
dle and posterior portion. Excretory pore 
distinct, located slightly posterior to base 
of neck which measures 41-73 #m (51 #m, 
SD 11) in length. Stylet small but strong, 
with rounded knobs sloping posteriorly. 
Median bulb large, with distinct, tri-radiate 
valve measuring 9 x 13 tzm-15 x 20 #m 
(12 x 17 tam, SD 1.5 x 1.8). Distinct mus- 
cle fibers or strands attached to sclerotized 
outer wall of  valve extend outward on both 
sides and beyond boundary of  median bulb 
toward or to body wall. Vulval lips prom- 
inent with protrusion, and overlying vulval 
"plate" (a thickened, muscular area im- 
mediately beneath vulval slit). Anus indis- 
tinct, difficult to see. Phasmids not ob- 
served. One ovary. Uterus prominent,  with 
large cells, each with a distinct nucleus. Af- 
ter egg deposition in egg sac, the uterus 
enlarges further, fills with many eggs (and 
juveniles), and becomes a cystoid body sur- 
rounded by body cuticle which in time dis- 
appears. 

Males (45): Length 387-537 #m (446 t~m, 
SD 29); a = 23.3-38.3 (31.4, SD 4.3); b = 
3.4-4.8 (4, SD 0.3); c = 8.2-13.3 (10.2, SD 
1.3); anterior portion of  stylet 7.3-8.6 #m 
(7.8 tam, SD 0.4); basal portion of  styler and 
DGO not visible); excretory pore from an- 
terior end 76-96 tam (86 #m, SD 4.1); spic- 
ules 16.3-19.3 um (17.9 #m, SD 1); gu- 
bernaculum 4.7-6 tam (5.1 tam, SD 0.4); tail 
32-56 tam (44 #m, SD 5.6). 

AUotype (male): Length 440 tam; a = 39; 
b = 4.3; c = 10; anterior portion of  stylet 
7.8 tam (basal portion of  stylet and DGO 
not visible); excretory pore from anterior 
end 87 tam; spicules 17.7 tam; gubernacu- 
lure 4.7 ~m; tail length 43 tam. 

Males: Body slender, vermiform, taper- 
ing at both extremities (markedly so pos- 
teriorly). Head essentially continuous with 
body, without annules or separate distinct 
labial region, but with small oral disc and 
two open, slit-like amphidial apertures. 
Esophageal region degenerate, including 
basal portion of  stylet though anterior sty- 
let portion shows clearly. Excretory pore 
pos te r io r  and adjacent  to hemizonid.  
Length from base of  esophagus to anterior 
end 86-120 #m (112 tam, SD 7.4). Midbody 
width 12-19 tam (14 tam, SD 1.9). Cuticular 
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FIGS. 19-27. Photomicrographs ofMeloidoderita polygoni n. sp. 19-22) Female; consecutively, protruding 
vulva, vulval slit, surface cuticle around vulva, and cuticle at mid-body. 23, 24) Whole juveniles (23 from egg 
sac; 24 from cystoid body; note disorganized internal contents). 25-27) Male, anterior (note degenerate 
condition) and posterior regions (one focused on spicules and other on tail terminus). 
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FIGS. 28-35. Photomicrographs of cystoid bodies of Meloidoderita polygoni n. sp. 28, 29) Spines on surface 
and 30) at edge of cystoid body. 31, 32) Small aperture at one end of cystoid body with rope-like striae and 
regular spines as seen sometimes. 33) Eggs within cystoid body. 34, 35) Cystoid body in female. 
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F16s. 36-45. SEM micrographs of  females ofMeloidoderita polygoni n. sp. 36) Posterior view of intact female 
showing protruding vulva. 37-39) Vulval area and vulval slit. (Note anus at arrow in 39.) 40) Anus (arrow) 
and surrounding enlarged area from Fig. 39.41,  42) Body wall markings in posterior area. 43-45) Consec- 
utively, anterior region with neck and head, en face overview, and enlarged en face showing slit-like amphidial 
apertures adjacent to oral opening. 

annules fine, measuring 1 ttm. Lateral field 
narrow, % body width, not areolated, with 
three incisures and with center  line not 
always continuous and straight. One testis, 
well developed. Spicules arcuate, rounded 

tips. Cloacal open ing  p rominen t ,  pro- 
trudes ventrally. Bursa absent (LM and 
SEM observations). Phasmids seen on only 
few specimens, located posterior to cloacal 
opening in anterior third of tail, about 30 
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FIGs. 46-54. SEM micrographs of males of Meloidoderita polygoni n. sp. 46-48) Head region and en face 
view showing slit-like amphidial apertures (48). 49, 50) Lateral field; consecutively, near mid-body and at 
beginning anteriorly. 51) Excretory pore (arrow). 52-54) Posterior region. 

um f rom end. Tail conically tapering to 
finely pointed terminus and variable in 
shape. 

Second-stage juveniles (50): Leng th  408-  
504/~m (447 urn, SD 21); a = 22.1-30 (27, 
SD 1.6); b = 3-3.7  (3.3, SD 0.2); c = 8 .3-  

13 (11, SD 1.2); stylet 13.7-16.3 /~m (15 
/~m, SD 0.4); DGO 2.1-3 /~m (2.5 /xm, SD 
0.3) f rom base of  stylet; center  of  median 
bulb f rom anter ior  end 60-80/~m (67/~m, 
SD 4); excretory pore  f rom anter ior  end 
82-99/~m (90 #m, SD 4.7); head width 6 .4-  
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7.3 tam (6.5 #m, SD 0.2); head height 3-  
3.8 um (3.5 ~m, SD 0.2); h w / h h  ratio 1.7- 
2.4 (1.9, SD 0.2); tail length 33-53 #m (43 
~m, SD 4.8); hyaline tail terminus length 
5-9.4 ~m (6.9 #m, SD 1.1); caudal ratio A 
2-3.9 (3, SD 0.6); caudal ratio B 2.2-7.3 
(4, SD 1.2). 

Juveniles: Body small, vermiform, 15-20 
um (16.6 ~m, SD 0.9) in width at midbody, 
tapering at both extremities (but more so 
posteriorly). Head not offset, with distinct 
cephalic framework, without annules, and 
with two slit-like amphidial apertures ad- 
jacent to slight oral disc surrounding the 
oral aperture. Lips not defined as distinct 
entity. Stylet strong, with prominent  knobs 
sloping posteriorly. Excretory pore im- 
mediately behind hemizonid. Hemizonion 
and cephalids not observed. Length from 
base of esophagus to anterior end 129-146 
~m (136 ~m, SD 5). Cuticular annulation 
very fine, about 0.8 ~m in width. Lateral 
field with three incisures, very narrow, and 
only about ~ body width. Phasmids small, 
difficult to see, located in anterior V3 of tail, 
and averaging about 30 t~m from end. Tail 
conically tapering to finely pointed termi- 
nus, varying in shape. 

Cystoid bodies (25): Length 301-477 um 
(388 ~m, SD 55); width 271-460 ~m (356 
~m, SD 54); L / W  ratio 1-1.2 (1.1, SD 0.07); 
spine length 13-30 #m (22 ttm, SD 3.9); 
spine width at base 3-8.6 tam (5.6 #m, SD 
2). 

Cystoid bodies: Shape somewhat irregular 
but basically round to oval. Bodies light to 
dark brown in color, outer surface covered 
with prominent  spines or spine-like struc- 
tures, and filled with eggs and juveniles. 
On one end a small aperture-like structure 
surrounded by rope-like, flat spines lead- 
ing to it present in some bodies. Hatched 
juveniles and those still within eggs have 
granular, disorganized internal contents 
and evidently are nonviable. 

Eggs from egg sacs. Nonembryonated (30): 
Length 69-90 tam (80 t~m, SD 4.8); width 
39-47 tam (42 urn, SD 2); L / W  ratio 1.5- 
2.3 (1.9, SD 0.2). 

Embryonated (20): Length 83-94 tam (89 
Urn, SD 3); width 42-50 ~m (47 tam, SD 
0.16); L / W  ratio 1.8-2.2 (1.9, SD 0.12). 
Egg shells hyaline, without visible mark- 
ings when observed by LM and SEM. 

Holotype (female): Isolated from a growth 
chamber culture grown on the type host 

and originally collected from the type host 
and locality 23 July 1975 by A. M. Golden, 
Donna Ellington, and Paula Crowley. Slide 
T-372t ,  USDA N e m a t o d e  Collection 
(USDANC), Beltsville, Maryland. 

Allotype (male): Slide T-373t. Same data 
as holotype. USDANC, Beltsville, Mary- 
land. 

Paratypes (males, females, juveniles, cys- 
toid bodies, eggs): USDANC, Beltsville, 
Maryland; University of California Nema- 
tode Survey Collection (UCNSC), Davis, 
California;  Nemato logy  Depar tmen t ,  
Rothamsted Experimental Station, Har- 
penden, Hertfordshire,  England; Canadi- 
an National Collection of Nematodes, Ot- 
tawa, Canada; Labora to i re  des Vers, 
Museum National d'Histoire Naturelle, 
Paris, France; Institute voor Dierkunde, 
Laboratorium voor Morfologie en Syste- 
matiek der Dieren, Ledeganckst, 35, B- 
9000, Gent, Belgium; Laboratory voor Ne- 
matologie, Binnenhaven 10, Wageningen, 
Netherlands; Commonwealth Institute of  
Parasitology Collection, St. Albans, Hert- 
fordshire, England; and National Collec- 
tion of Nematodes, Plant Protection Re- 
search Institute, Pretoria, South Africa. 

Type host and locality: Roots of  smart- 
weed, Polygonum hydropiperoides Micbx., 
near the steam plant at Beltsville Agricul- 
ture  Research Cen te r -Wes t ,  Beltsville, 
Maryland. 

Diagnosis: Meloidoderita polygoni n. sp. is 
most closely related to M. kirjanovae Po- 
ghossian, 1966 but differs in having (i) larg- 
er spines on cystoid bodies (average length 
22 ~m and width at base 5.6 ~m vs. 8.5 ~m 
and 2.3 ~m in latter species); (ii) female 
anus closer to vulva (average 52 tam vs. 112 
~m [our measurements] and 90 tam in re- 
description [8] of  M. kirjanovae); and (iii) 
excretory pore located fur ther  back from 
head end, averaging 112 t~m vs. 62 ~m. 
This new species differs from M. safrica 
Van Den Berg & Spaull, 1982 especially by 
females having (i) a shorter styler (average 
15.3 t~m vs. 19.2 um in latter species); (ii) 
DGO closer to base of  stylet (average 4.7 
tam vs. 15.2 ~m in M. safrica); (iii) greater 
distance between vulva and anus (average 
52 tam vs. range of 22.3-24.3 ~m [3,2] in 
latter species); and (iv) excretory pore fui'- 
ther back from head end, averaging 112 
~m vs. 74.8 tam. Also, cystoid bodies of  M. 
polygoni n. sp. are larger, averaging 388 t~m 
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FIGS. 55-61. SEM micrographs of juveniles ofMeloidoderita polygoni n. sp. 55-57) Head region and en face 
view showing slit-like amphidial apertures (57). 58, 59) Lateral field, in anterior region and near mid-body. 
60) Anus. 61) Posterior region. 
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FIGS. 62-70. SEM micrographs of cystoid bodies of Meloidoderita polygoni n. sp. 62-64) Whole cystoid 
bodies. 65-67) Surface spines. 68, 69) Spines and surface markings at one end which shows an aperture-like 
structure. 70) Cut portion of cystoid body showing a juvenile, eggs, and imprints of eggs. 

in length and 356 tam in width vs. a length 
of  256.1 #m and width of 221.9 ~m in M. 
safrica; and the spines in M. safrica are more 
dispersed over the cystoid body surface and 

often have swollen or knob-like tips (spine 
measurements were not given in descrip- 
tion). 

Distribution of M. polygoni n. sp.: Beltsville 
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Flos. 71-75. Photomicrographs of specimens ofMeloidoderitapolygoni n. sp. 71-73) Females; consecutively, 
whole specimens, specimens on smartweed root, and specimens (arrows) with large egg sacs attached. 74) 
Cystoid bodies. 75) Eggs containing juveniles. 



Meloidoderita T a x o n o m y :  Golden, Handoo 277  

j 

Flos. 76, 77. Drawings of the spines on the surface of cystoid bodies, showing relative size and shape. 76) 
Meloidoderita polygoni n. sp. 77) M. kirjanovae. 
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Agricul tura l  Research  C e n t e r - W e s t ,  
Beltsville, Maryland, and also found in an 
isolated sample along the Cacapon River 
in West Virginia, as previously reported by 
Andrews et al. (1). 

Hosts: As reported by Andrews et al. (1), 
M. polygoni n. sp. developed on a number 
of  plants only in the Polygonaceae, includ- 
ing several species of Polygonum, two Rumex 
species, buckwheat (Fagopyrum esculentum 
Moench.), and rhubarb (Rheum rhabarba- 
rum L.), the latter two being cultivated 
plants. Reported as nonhosts were 15 ad- 
ditional cultivated plants and three known 
hosts for M. kirjanovae, including the type 
host, Mentha longifolia (L.) Huds. In our 
present study we also tested M. polygoni n. 
sp. against M. longifolia on three different 
occasions and in all cases failed to obtain 
detectable infection. 

MORPHOMETRICS AND COMMENTS ON 
MELOIDODERITA KIRJANOVAE 

POGHOSSIAN, 1966 
(Figs. 77-107) 

Specimens from Israel 
Females (45): Length 245-443 ~m (336 

#m, SD 42); width 170-305 #m (230 ~m, 
SD 35); a = 1.2-2.1 (1.5, SD 0.2); stylet 
14.6-15.1 /~m (15 t~m, SD 0.2); DGO 2.1-  
3.4 t~m (2.6 #m, SD 0.4) from base of  stylet; 
excretory pore 69-172  #m (125 #m, SD 
31) from anterior end; vulval slit length 
19-26 #m (24 ~m, SD 2.2); vulval plate 
28 x 3 0 # m - 4 3  x 55#m(37  x 41#m,  SD 
6.3 x 5.6); distance from vulval slit to anus 
64-172 jzm (104/zm, SD 39); thickness of  
midbody cuticle 3-7.3 #m (5.1 #m, SD 0.7). 

Males (13): Length 348-396 #m (377/zm, 
SD 14); a = 30-38 (35, SD 3); c = 9-13  
(11, SD 1.6); anterior portion ofstylet  6 .4-  
6.8 #m (6.5 #m, SD 0.2); (basal portion of 
stylet and DGO not visible); excretory pore 
from anterior end 76-92 #m (82 #m, SD 
4.2); spicules 13.7-16.1 /zm (15.1 ~m, SD 
0.8); gubernaculum 3-5.1 #m (4.3/~m, SD 
0.6); tail length 31-44  t~m (36 #m, SD 5.4). 

Second-stage juveniles (25): Length 357-  
417 ~m (385 ~m, SD 16); a = 26-30 (28, 
SD 1.3); b = 2.4-3.1 (2.6, SD 0.2); c = 7.6-  
10.1 (8.7, SD 0.6); stylet 12.9-14 ~m (13.2 
~m, SD 0.3); DGO 1.5-2.1 ~m (1.8 ~m, SD 
0.2) from base of  stylet; center of  median 
bulb from anterior end 55-64  ~m (59 #m, 

SD 2.1); excretory pore from anterior end 
80-88 um (84 #m, SD 2.5); head width 5 .5-  
6.4 um (6.2 t~m, SD 0.3); head height 3 -  
3.8 #m (3.4 #m, SD 0.2); h w / h h  ratio 1.6- 
2.1 (1.8, SD 0.1); tail length 38-51 #m (44 
#m, SD 3); hyaline tail terminus length 8.1-  
13.3 t~m (10 t~m, SD 1.5); caudal ratio A 
3-5.1 (4.2, SD 0.8); caudal ratio B 3-10 (7, 
SD 2); phasmids from tail end 21.5-24.5 
t~m (23 ~m, SD 1.5). 

Cystoid bodies (10): Length 202-357 #m 
(312 ~m, SD 44); width 129-280 #m (236 
~m, SD 43); L / W  ratio 1.1-1.6 (1.4, SD 
0.2); spine length 6.4-12.9 ~m (8.5 urn, SD 
1.6); spine width at base 2.1-4.3 t~m (2.3 
~m, SD 0.5). 

Eggs, embryonated and nonembryonated from 
egg sacs (20): Length 75.4-83.3 #m (78.3 
#m, SD 2.5); width 39-43.1 gm (41 ~m, 
SD 1.3); L / W  ratio 1.8-2.1 (1.9, SD 0.1); 
egg shells hyaline, without visible markings 
when observed by LM. 

Specimens from Russia (roots with only three 
females and several cystoid bodies 
containing eggs and juveniles) 

With so few specimens tabulation of  de- 
tailed morphometric  data was not made. 
However,  this material was highly valuable 
for  cer tain observat ions  and measure-  
ments as referred to below as well as for 
some photomicrographs (Figs. 103-107). 

DISCUSSION 

The morphology of M. kirjanovae from 
Israel and from the limited number of  
specimens of  this species from USSR was 
the same and conformed well with descrip- 
tion except as noted below. As pointed out 
in the diagnosis of  the description of  M. 
polygoni n. sp., M. kirjanovae shows a very 
close morphological relationship to the 
former species, a major difference being 
the nature of  the cystoid bodies. Also, M. 
kirjanovae was redescribed in detail by 
Kirjanova and Poghossian (8) in 1973. Un- 
der these circumstances, and with the new 
morphometric  data and illustrations of M. 
kirjanovae included here, a full redescrip- 
tion of  this species would seem redundant. 
However,  certain points about M. kirjano- 
vae should be discussed. 

In the redescription (8), M. kirjanovae was 
reported to have four incisures in the lat- 
eral field of  the juveniles. In our exami- 
nation of  a limited number  of juveniles of 
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Fins. 78-91. Drawings of posterior regions of males and juveniles of Meloidoderita kirjanovae from Israel. 
78-84) Male tail with spicules and variations in shape of tail terminus. 85-91)Juvenile  tail region showing 
phasmid (Ph) location and variations in shape of tail terminus, 
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FIGS. 92-I 02. Photomicrographs ofMeloidoderita kirjanovae from Israel. 92-94) Spines on surface of cystoid 
bodies and in profile (94) at edge of a cystoid body. 95) Eggs within a cystoid body which in turn is enclosed 
by the female body cuticle. 96, 97) Vulval area showing vulval slit. 98) Eggs. 99, 100) Male, whole specimen 
and posterior portion. 101, 102)Juvenile, anterior and posterior portions. 
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Fins. 103-107. Photomicrographs of  Meloidoderita kirjanovae from USSR. 103, 104) Spines on surface of 
cystoid bodies. 105) Vulval area showing vulval slit. 106) Females, with egg sacs, attached to mint root. 107) 
Two eggs and a juvenile removed from egg. 

this species f rom USSR and many speci- 
mens from Israel, using LM with both to- 
tomounts and mid-body sections, only three 
incisures in the lateral field could be seen. 
Similarly, in juveniles ofM. polygoni n. sp., 
only three incisures were seen with LM, 
and this was confirmed with SEM obser- 
vations. The  lateral field of  the male of  M. 
kirjanovae was repor ted  to have four inci- 
sures and, also, a small obscure bursa was 
described (10). In our  LM examination of  
males of  this species from Israel, we found 
only three incisures and no bursa. Again, 
for M. polygoni n. sp. and with LM and SEM, 
three incisures in the lateral field of  males 
were found but no bursa. Unfortunately,  
males ofM. kirjanovae from USSR were not 
available for study. Van Den Berg and 

Spaull (11) did not observea bursa on males 
ofM.  safrica. 

The  lateral fields of  juveniles and males 
of  the described species of Meloidoderita are 
very small, not always well defined, and are 
difficult to observe. 
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Anhydrobiosis in Pratylenchus penetrans 
j .  L. TOWNSHEND 2 

Abstract: Anhydrobiotic survival of Pratylenchus penetrans was compared in several soil moisture 
regimes. Bodies of anhydrobiotic nematodes were coiled. In slow-dried soils, Vineland silt loam 
(VSL) and Fox loamy sand (FLS), 70 and 58 % of the total P. penetrans populations were anhydrobiotic 
when soil moistures reached ca. 3% and water potential  15 kPa or greater. Coiling began at a much 
lower water potential in FLS than in VSL. In fast-dried soils, only 31 and 22% of the P. penetrans 
populations in the same two soil types had  entered the anhydrobiotic state at comparable moistures. 
In the above soils, 76-96% of the P. penetrans were alive immediately after enter ing the anhydrobiotic 
state. In slow-dried VSL, some nematodes (1%) survived 770 days. In the other  soils, all anhydrobiotic 
nematodes were dead after 438 days. Anhydrobiosis increased the ability of nematodes to survive 
subzero temperatures,  but it did not increase their  ability to survive temperatures above 40 C. 
Infectivity and reproductivity of rehydrated P. penetrans were not affected by anhydrobiosis. 

Key words: soil moisture, water potential, nematode extraction efficiencies, anhydrobiotes, survival, 
infectivity, reproductivity. 

Experimental soils at the Vineland Re- 
search Station are often air dried by 
spreading them on greenhouse benches to 
destroy Pratylenchus penetrans Cobb with- 
out destroying microflora. Such soils are 
used in laboratory experiments and in the 
field to restore the microflora in crop loss 
assessment experiments (8,9). Air-dried 
soils are assessed for nematodes before 
being used experimentally, and P. pene- 

Received for publication 11 October 1983. 
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Research Station, Agriculture Canada Vineland Station, 

Ontario, Canada L0R 2E0. 

trans are recovered when the soil is spread 
too deeply on a bench to allow rapid drying. 
Recent studies suggest that P. penetrans may 
survive soil drying in a dry state (5,7,10, 
16,17). This paper presents data on an- 
hydrobiosis in P. penetrans in two Ontario 
soils and the effects of  anhydrobiosis on 
infectivity, reproductivity, and the ability 
to survive extreme temperatures. Methods 
for extracting normal and anhydrobiotic 
nematodes are compared. 

MATERIALS AND METHODS 

Anhydrobiosis in P. penetrans was stud- 
ied in two soil types, a Vineland silt loam 
(VSL: 61% sand, 28% silt, and 11% clay) 


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

	84_269: 
	pdf: 

	84_270: 
	pdf: 

	84_271: 
	pdf: 

	84_272: 
	pdf: 

	84_274: 
	pdf: 

	84_275: 
	pdf: 

	84_276: 
	pdf: 

	84_280: 
	pdf: 

	84_281: 
	pdf: 



