




including two cap nuclei at the poles. The germinal nucleus
dici not divide.

The second stage juvenile (Fig. 2B,G) measured 0.22-
0.27 mm. The primordium had increased in length to 7-11
fLm and was located 50-62% from anterior end. There was
one germinal and four somatic nuclei, two of which formed
the cap nuclei at the ends. When moulting, this stage had
1-2 germinal nuclei and 5-7 somatic nuclei including two
cap nuclei at the tips. Moulting took 3-5 hr.

The third stage juveniles (Fig. 2C,H) measured 0.24-
0.29 mm. The primordia in alI juveniles showed a similar
trend of development as the population contained females
only. The primordium was located 55-61% from anterior
end and was 14-30 fLm long. As.a result of anterior and
posterior proliferation of somatic nuclei, the primordium
increased in size. The anterior part of the primordium was
narrow containing germinal nuclei compared with the
broader posterior part which contained somatic nuclei.
The primordium contained 2 germinal and 8-10 somatic
nuclei inclusive of the cap ones. Four specialized ventral
chord nuclei derived from ventral chord nuclei, appeared
at the posterior side of primordium. During moulting due
to the multiplication of the primordial nuclei, the anterior
part containing 2 germinal nuclei reflexed over. The pos-
terior broader part which formed the uterus in the late
stage showed posterior elongation beyond the level of the
specialized ventral chord nuclei. Germinal and somatic nu-
clei were in the ratio of 2: 11-17 at the time of moulting.

The fourth stage female juveniles (Fig. 2D,E,I) mea-
sured 0.27-0.35 mm. They possessed a primordium, 30-
125 fLm long, located at 50-58% from the anterior end.
The reflexed part of the primordium grew posteriorly with
proliferation of germinal and somatic nuclei. The 2-6 ger-
minaI nuclei were at the tip of the reflexed part while the
somatic nuclei numbering 18-34, were placed behind. The
number of primordial nuclei increased and further elonga-
tion of the primordium beyond the level of the specialized
ventral chord nuclei resulted in the formation of a post-
uterine sac. The vagina was formed by specialized ventral
chord nuclei, arranged in a circular area.

The final moulting stage of C. parvus showed a reflexed
germinal part running beyond vulva and sometimes reach-
ing to the rectum. A hyaline area was formed at the gite of
the future vagina and the specialized ventral chord nuclei
became arranged in a circle and formed the vagina. The
number of germinal nuclei .varied from 7-15 while the so-
matic ones ranged from 50-\70. The somatic nuclei of the
oviduct and uterus were f1attened. At the completion of
moulting alI the reproductive organs including ovary, ovi-
duct, uterus, vagina, vulva and a short post-uterine sac
were well formed.

The blastula was formed 50-60 min after the morula
stage (Fig. 1H). Gastrulation occurred 2-21/2 h after blas-
tulation and marked the differentiation of hyaline and
granular zones in the developing embryo. The invagination
developed at the centre or in some cases slightly towards
the granular regio n (Fig. 11) and the 'lima bean' stage was
formed 10-15 min after the initiation of invagination. The
'comma' stage (Fig. 1J) of the embryo appeared 10-15 min
later. After 20-30 min the 'tadpole' stage (Fig. 1K) was
formed with a broad shalIow depression at the anterior
end. Movement in embryo started in the late phase. Sub-
sequently the 'plum' stage (Fig. 11) was formed with a
much elongated narrow posterior parto This lasted for 30-
35 min and during this stage the embryo moved its head to
and fro and also showed a rolling and sliding movement of
the body. The embryo attained two egg-fold length with
an anterior invagination representing the stornaI cavity in
the 'loop' stage (Fig. 1M). The embryo of the early 'pret-
zel' stage was 2-21/2 egg folds long without differentiation
of any organo Later the oesophageal outline and the
oesophago-intestinal junction were formed and the rectum
appeared in the form of a broad hyaline band (Fig. IN).
With the passage of time the labial probolae alSO became
prominent. After 60-80 min early pretzel stage, the late
'pretzel' stage was reached which showed refractory lining
of storna along with welI formed oesophagus but no valvu-
lar apparatus. Later the lumen of the rectum appeared and
the junction of intestine and rectum became prominent.
The valvular apparatus, chilorhadions and storna became
visible when the juvenile attained a three egg-fold length
(Fig. lO). The laterallines appeared very faint and were
prominent only in the oesophageal region. The juvenile
moved continuously prior to hatching, the shell became
stretched as a result and a blister (Fig. lO) formed which
served as the point of exit for the moving juvenile. The
hatching varied from 14-16 h.

During post-embryonic development the reproductive
organs were the only structures which showed prolifera-
tion and multiplication of celIs. In other organs such as
those of the alimentary tract, nerve tissue and muscles etc.
celI multiplication dici not occur and as development pro-
ceded the nematodes increased in size primarily because of
the enlargement of body celIs.

The first stage juvenile (Fig. 2A,F) measured 0.18-0.21
mm. The primordium was 4-81J.m long and located at 56-
62% from anterior end of the body. The genital primor-
dium was slightly asymmetric because of a slight bulge on
the dorsal wall. There was ODe germinal and two somatic
nuclei, the former very large in size with a light staining
pattern. Moulting was initiated after 5-6 hr and the so-
matic nuclei multiplied increasing their number to three

Fig. 1 (Fro.n! page) - Stages of development i~ .cephalob,u5 p~rvus: ~, sin?le celle?; B" two ~elle~; C, ,three celle,d; D, f?ur celle~; E, fiv,e
celled; F, S!X celled; G, morula; H, blastula; I, lima bean ;J, comma; K, tadpole; L, plum; M, loop; N, early pretzel ; O, late pretzel.
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Literature citedDiscussion

The efongate smooth shelled eggs o£ C. parvus resem-
bled those o£ cephalobids, Acrobelinema cornis (Khera,
1973) and Chiloplacus symmetricus (Ahmad andJairajpuri,
1979). In C. parvus intra-uterine development was not ob-
served and eggs laid were always single-celled unlike in C.
symmetricus where up to three division could occur inside
the body. The early cleavage patterns showed a more or
less similar trend as observed in C. symmetricus and Acro-
beles complexus (Thomas, 1965). Blastulation was not well
marked. The £irst sign o£ movement in embryo was ob-
served in the tadpole stage. Formation o£ a blister in the
egg shell o£ C. parvus was a unique phenomenon, not ob-
served in any cephalobid. The embryonation period was
14-16 h at 28:%:2°C similar to Teratorhabditis andrassyi
(Tahseen andJairajpuri, 1988) which completed its embry-
onic development in 12-14 h. Hatching time was much less
than that o£ C. symmetricus (72 h).

The presence o£ one germinal nucleus in the primor-
dium o£ £irst stage juvenile con£orms with monodelphic C.
symmetricus but the shape o£ the primordium di££ered £rom
the latter. The direction o£ elongation o£ the primordium
was anteriad and posteriad unlike other monoprodelphic
species where the elongation has been reported in poste-
rior direction. Another contrasting £eature was the £orma-
tion o£ £lexure in the third moult in C. parvus as compared
to Diploscapter coronata (Hech1er, 1968) and T. andrassyi
(Tahseen and Jairajpuri, 1988) where it was observed in
the £ourth moult. The £lexure in C. symmetricus was seen in
the £ourth stage (Ahmad and Jairajpuri, 1979) but as
growth o£ gonad in the species was restricted to moulting
periods, it may be assumed that it was £ormed in the late
third moulting. The £ourth stage primordium o£ C. parvus
contained £ew germinal nuclei, a character that was ob-
served by Hirschmann (1962) and Van Gundy (1958) in
Ditylenchus triformis and Tylenchulus semipenetrans. Total
period o£ trans£ormation o£ newly hatched juvenile into a
young adult £emale was 3-6 days which is much closer to
post- embryonation period o£ T. andrassyi i.e. 3-5 days.

The £irst author is grate£ul to CSIR, New Delhi £or pro-
viding £inancial assistance, £or the research work.
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Fig. 2 (Frant page) - Development of female gonad in C. parvus: A-E, developing primordia (lateral view); F-I, developing primordia (ventral
view); A and F, first stage juvenile; B and G, second stage juvenile; C and H, third stage jivenile; D and I, early fourth stage; E, Late fourth
stage.
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