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Larval Development of Neocaridina denticulata sinensis
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ABSTRACT

The first larval stage of Neocaridina denticulata sinensis (Kemp, 1918) is
described and illustrated in detail. The first larvae of N. d. sinensis are compared

with those of four other known congeners of Neocaridina from Asia.
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INTRODUCTION

Neocaridina denticulata sinensis (Kemp, 1918) was previously assigned to the genus Caridina
(Kim, 1977; The Korean Society of Systematic Zoology, 1997). However, since Kubo (1938)
erected a new genus Neocaridina on the basis of the morphological differences in male, the
endopod of the first pleopod and the appendix masculina of the second pleopod, this species was
placed in the new genus Neocaridina (Hayashi, 1990; Holthuis, 1993). Kubo's arrangement is
followed here.

Larval description of Neocaridina is known for four species from Asia: N. brevirostris
(Stimpson, 1860) (cf. Shokita, 1973; Shy et al., 1987) from Japan and Taiwan; N. denticulata
(De Haan, 1844)(cf. Mizue and Iwamoto, 1961) from Japan; N. ishigakiensis (Fujino and Shokita,
1975) (cf. Shokita, 1976) from Japan; and N. serrata (Stimpson, 1860) (cf. Dudgeon, 1987) from
Hong Kong. Larvae of the subspecies of N. d. sinensis were also described by Zhang and Sun
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(1979) from China. However, it is impossible to obtain available information for morphological
comparison from the previous description on the first larval stage of N. d. sinensis because Zhang
and Sun (1979) provided morphological characteristics of the habitus in lateral view, the first and
second maxillipeds, and the telson only.

This study is to describe and illustrate in detail the first larval stage of N. d. sinensis and to
compare the first larval morphological characteristics of N. d. sinensis with those of four other
known congeners of Neocaridinag from Asia.

MATERIAL AND METHODS

On 23 May, 2000, an ovigerous female of Neocaridina denticulata sinensis was collected from
Woopo marsh in Changnyeong, Korea. Newly hatched larvae were reared in using method
described by Yang (2003) in a growth chamber at 25°C. The first larvae were fed daily with
powdered ‘Tetramin’. Some specimens were preserved in 7% neutral formalin for later
examination. Drawings were made with the help of a camera lucida. Total length (TL) was
determined from the rostral tip to the posteromedian margin of the telson, excluding posterior
setae. Carapace length (CL) was determined from the postorbital margin to the posteromedian
margin of the carapace. The setal armature of appendages is described from proximal to distal
segments. The chromatophore pattern was determined by observation of living larvae.

RESULTS

The first larval and one decapodid stages were obtained. Decapodid stage of Neocaridina
denticulata sinensis was first attained in two days after hatching. The first larvae of N. d. sinensis
used up yolk exclusively and did not feed. The first stage is described only.

First stage (Figs. 1, 2)

TL. 123.0mm; CL. 32.5mm.

Carapace (Fig. 1A). Rostrum acute, pointed, reaching end of first segment of peduncle of
antennule, with 8 dorsomedian teeth; pterygostomian and antennal spines present; eyes stalked.

Antennule (Fig. 1B). Stylocerite pointed distally, with 5 plumose setae; peduncle 3-segmented,
with 8, 9, 6 plumose setae, respectively; inner flagellum longer than outer flagellum, 8-segmented;
outer flagellum 5-segmented; third segment with 2 aesthetes.

Antenna (Fig. 1C). Flagellum elongated; scaphocerite with distolateral spine and 20 marginal
plumose setae.

Mandible (Fig. 1D). Palp absent; molar and incisor processes developed; 4 spines present
between molar and incisor processes.

Maxillule (Fig. 1E). Coxal endite with 3 denticles; basial endite with 10 denticles; endopod
palplike.

Maxilla (Fig. 1F). Coxal endite with 22 short plumose setae; basial endite bilobed, with 13+7
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Fig. 1. First larval stage of Neocaridina denticulata sinensis (Kemp, 1918). A, habitus, dorsal view; B,

entennule; C, antenna; D, mandible; E, maxillule; F, maxilla; G, first maxilliped; H, second maxilliped. Scales =

(.1 mm.
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Fig. 2. First larval stage of Neocaridina denticulata sinensis (Kemp, 1918). A, third maxilliped; B, pereiopod
1; C, pereiopod 2; D, pereiopod 3; E, pereiopod 4; F, pereiopod 5; G, pleopod 1; H, pleopod 2; I, pleopod
3; J, pleopod 4; K, pleopod 5; L, telson and uropods. Scales = 0.1 mm.
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denticles; endopod palplike; scaphognathite with 4 long and 3 short plumose setae on proximally
directed lobe and 29 plumose setae on lateral and distal margins.

First maxilliped (Fig. 1G). Coxa with 2 short plumose setae; basis with 24 denticles; endopod
with 3 plumose setae; exopod leaflike, with 21 marginal plumose setae.

Second maxilliped (Fig. 1H). Epipod present; endopod 4-segmented: first segment with 2
denticles; second and third segments unarmed; fourth segment with 12 denticles; exopod with 4
terminal natatory setae, symmetrically disposed in 2 pairs.

Third maxilliped (Fig. 2A). Endopod 4-segmented; exopod with 4 terminal natatory setae,
symmetrically disposed in 2 pairs.

Pereiopods (Fig. 2B-F). Pereiopods 1-4 with epipods. Pereiopods 1-2 chelate. Pereiopods 3-4
biunguiculate. Pereiopod 5 with dactylus armed with 6 spines on inferior margin.

Pleopods (Fig. 2G-K). Pleopods 1-5 with setose endopods and exopods. Pleopod 1 without
appendix interna. Pleopods 2-5 with appendices internae.

Abdomen (Fig. 1A). 5 somites present, sixth somite not differentiated from telson.

Telson and uropods (Fig. 2L). Telson spatulate, with 6 pairs of dorsomedian simple setae;
posterior margin with 848 setae; outermost pair plumose only on innerside. Uropods visible.

Brown chromatophores interspersed with red chromatophore present on whole carapace,
rostrum, eyestalks, peduncle and flagella of antennule, scaphocerite of antenna, basis of first
maxilliped, coxa and merus of endopod of third maxilliped, coxae of pereiopods 1-5, whole
abdominal somites 1-5, and telson.

DISCUSSION

The first larvae of four species of Neocaridina have been described from Asia: N. brevirostris,
N. denticulata, N. ishigakiensis, and N. serrata. Dudgeon (1987) described that the first larvae of
N. serrata had the carapace without the pterygostomian and antennal spines, the eyes sessile, the
peduncle of the antennule unsegmented, the flagellum of the antenna not elongated, the
pereiopods 1-2 and the pleopods 1-5 bud-like, and the telson with deep posteromedian concavity
bearing 7+ 7 posterior setae. However, the first larvae of N. d. sinensis have the carapace with
the pterygostomian and antennal spines, the eyes stalked, the peduncle of the antenna 3-
segmented bearing the stylocerite, the flagellum of the antenna elongated, the pereiopods 1-2
chelate, the pleopods 1-5 with setose endopods and exopods, and the telson with shallow
posteromedian concavity bearing 8-+ 8 posterior setae. These morphological characteristics in the
frst larvae of N. d. sinensis can be also seen in those of N. brevirostris, N. denticulata, and N.
ishigakiensis. In the first larvae of the latter three congeners, the endopod of the third maxilliped is
S-segmented, the dactylus of the pereiopod 5 has five spines on inferior margin, and the telson is
devoid of dorsomedian setae. The first larvae of N. d. sinensis are distinguished from those of N.
Lrevirostris, N. denticulata, and N. ishigakiensis by having the endopod of the third maxilliped
4-segmented, the dactylus of the pereiopod 5 with six spines on inferior margin, and the telson
with six pairs of dorsomedian setae.

It is uncertain that the first larvae of N. denticulata have the rostrum with dorsomedian teeth
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since Mizue and Iwamoto (1961) gave no description. Shokita (1973, 1976) described that both
species of N. brevirostris and N. ishigakiensis has the rostrum without dorsomedian teeth.
However, the first larvae of N. d. sinensis have the rostrum with eight dorsomedian teeth.
Therefore, the number of dorsomedian teeth on the rostrum can be an important distinguishing
character of the first larvae of N. d. sinensis from those of N. brevirostris and N. ishigakiensis.
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