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Fig. 2 The comparison in lengths of several setae
" of M. rosenbergii antennules
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Fig. 3 The comparison in sizes of several parts of
’ M . rosenbergii aesthetascs
18 —36
1. Aesthetasc length(18); 2. Length
’ 27 ’ 2 of hard tube part of aestheasc( 15); 3. Base
P 1 ) diameter of aesthetasc(29) ; 4. Top diameter of
3—4 s the hard tube(15) ( Numbers in the
1—2 , 4—5 bradets are the ones of the samples measured)
1
Tab. 1 Morphological parameters comparson of the appendage flagella and the aesthe ascs on M. rosenbergii
Ttem Parame er Comment
Segments numbers of an appendage flagellum 52%11(9)
Segments numbers with primary aes 10E4(8) 12~ 21 Emerged fran about No. 12~ 21
thetascs segment
Gross number of primary aesthetascs 77128(8) 2 4 Caledlated in accordance with 2
ows per segment and 4 setae a row
Segments number with aesthetasc 27£7(9) 18~ 36 Emerged from about No. 18~ 36
segment
Gross number of aesthetascs 2141£54(9) 2 4 Calculated in accordance with a

Length of aesthetasc( Hm)

Diameter of basal part of aesthetasc(Hm)
Length of the hard tube part (Pm)
Diameter of top of hard tube( Pm)
Wall thickness of hard tube (Hm)

231. 18165.54(18)

segment 2 rows and a row 4 setae
Containing lengths of the hard

tube and membrane tube parts

24.78%6. 48( 29)
89.39%13. 07( 15)
14. 73 £2. 00( 15)

2~ 4

* ( )

Data is expressed as means £SD( sample number)
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( Crayfiskr type) '
(2 ,

13, 14, 16]

(M. rosenbergii-type) ( 2)

Tab. 2 The comparison on morphology among the antennule type of M. rosenbergii and other four antennule types

Antennule pattems Main appearance of antennules

Aesthetase appearance Position bearing aesthetasc

s ’

Lobster type Large type, with two very long and thick flagella
Craly type Small type, with two thick and very short flagella
Prawrr type Middle type, with hrger scape, two shorter flagella and

with a piece like processus on outer flagellum

s

Long and thick

Long and thin, but short and thin in E.

Shorter and thinner

In distal part of outer flagellum

s

In middle part of outer flagellum

sinensis

In proximal part of the piece like

mocessus of outer flagellum
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Antennule pattems Main appearance of antennules

A eghetasc appearance

Position bearing aesthet asc

Crayfislr type Middle type,with two flagella, shorter and think

s ’ ’

M. rosentergit- type  Middle type, with three flagella, long nner and outer

flagella as well as a shorter appendage flagel lum

Shorter and thicker, with two segments.

’

Long and thick with a hard tube part

and a membrane tube part

In distal part of outer flagellum

In digtal part of appendage flaget

lum

[1=8]

[15]

[15]

(2, .

3
Tab. 3

3/5(

3)

( [:6, II: 7,10, 11),

The comparion on defensive drudures for aeshetascs among M. rosenbergii and the other three decapod species

Animal Defense morphological structures References
« » [4,10, 11]
P. argus The protedive mantle woven by sane guard setae, companion setae and asymmetric setae
, [ 15]
S. serata The defence screen of inner flagellum, and the protective basic angle between the inner and outer flagella
[ 16]
L . vannamei The defence screen of imer flagellum and plumose setae
(this paper)

M. rosenbergii
sisted of the imer and main flagella together

The concave slot on appendage flagellum and its protective wrapping function, and defence screen corr
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THE SURFACE STRUCTURES OF THE ANTENNULE IN FRESHWATER
PRAWN MACROBRACHI UM ROSENBERGII: AN ANTENNULE
TYPE WITH AN APPENDAGE FLAGELLUM

ZENG Ceng, XIANG Xiang and LI Qi
( M arine College, Hainan Unwersity , Hatkou 570228)

Abstract: The surface strudure of the antennule of Macrobrachium rosenbergii , an antennule type with and appendage flagellum,
were observed in detail with stereomicroscope and scanning eledron microscope. The results revealed that: 1) the antennule of M.
rosenbergii was camposed of inner flagellum or medial flagellum, outer flagellum or lateral flagellum, and three scapes. The outer
flagellum consisted of an appendage flagellum and a main flagellum( Plate I : 1); 2) there were above 250 plumose seae on the
whole scape portion( Plae 1 :2), in addition, there were several hard thorn setae( Plate 1 : 4) and some bamboo shoot-like setae
(Plate T : 3) whose fundion is not clear at present; 3) the inner and main flagella were extremely long(Tab. 1) and their annuli
were welFmarked. There were 4~ 40 soft thorir like setae on each segment of the flagella, whose top sealed and were thin. The
shape of the born socket of the setae was U-type(Plate 1 : 5); 4) there was a concave slot on the ventral side of each appendage
flagellum( Plae I: 5, Plae II:7, 10, 11). In the slot, there existed above 200 aesthetascs that were similar to the ones of Pe-
naeus vannamei in quantity(Plate I © 5, Plate I: 7 —2)“6] , but obviously fewer than that of the most of other decapod species

4,8,12,15],
known! 1. 5)

the slot of appendage flagellum wrapped up in longitudinal diredion to display a cylindrical staus(Plate II:
10) , which maybe had a defensive fundion for their aesthetascs; 6) each aesthetasc was divided into two parts, one was a hard
tube part( lower part) , the other was a membrane tube part( upper part) ( Plae II: 8) . There were several segments along the hard
tube part, and the wall of the part was thick. However, wall of the membrane tube part was extremely thin whidh maybe makes the
chemical substances entry easier( Plate II: 9); 7) many bud-shape setae emerged from proximal segments of the slot of the ap-
pendage flagellum, and these setae were some primary aesthetascs as they became gradually to aesthetascs in whose appearance
were camplaed( Plate 11 11,12).

In addiion, we suggested that the antennules of several decapod species known should be classified according to basic

1719
J I and Prawr

appearances of their antennules(Tab. 2) . They were Crab'type[ 925200 1 o beter typeI T Crayfislr ty pe
typel 14161 However, since the antennule of M. rosenbergii possess a particular appendage flagellum as well as its configurar
tions, the antennule was geared to a new type, “ Macrobrachium rosenbergii-type” . Moreover, according to the charaderistics of
cnfigurations of the appendage flagellum, M. rosenbergii was respectively deferent from P. argus'* ', L. vannamei!'® , and

S. serrata’ ™ in defence structure model for their aesthetacs(Tab. 3) .

Key words: Macrobrachium rosenbergii ; Macrobrachium-type antennule; Appendage flagellum; Surface strudure
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1. A right antennule of M. rosenbergii.Outer flagellum corsists of a main flagellum and an appendage flagellun, and the length of mail and nner flagellum &

longer several times than the appendage flagellum. The Scape part is divided into 1st, 2nd and 3rd. x 2; 2. A scaming electron micrograph showing some

plumose setae along border of the scape. X 33. 3. Some banhoo shoot like sd.ae on 3rd scape. X 510. 4. A hard thorn seta on the scape. X 240. 5.A miao

graph of inner flagellum, showing some soft thom setae on front border of a segment. X 347. 6. A graph shoving the srudure of a concave sbt on an appendage

flagellum and many of aesthe ascs within which those setae are aranged in transverse row. The aesthetas c occur in transverse rows containing between four and

five of such setae, and there exst two rows of the aesthetascs on a segment. X 100. AF: A ppendage flagellum, MF: M ain flagellun IF: Inrer flagellum, SC: Scape,
PS: Plumose seta, BSS: Bamboo shoot like seta, HTS: Hard thom seta, SIS: Sofi thom seta, AE: Aesthetasc.
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7. A scaming electron micrograph, showing the configuration on the most distal part of an appendage flagellum. Some aesthetascs are seen within the wncave slot.
X 124. 8.A graph of a row of aesthdases, shoving two paits of each aesthetasc, hard tube part and menhbrane tube pait. The wall of the membrane tube part
extramely thin, and hard tube pait has some segmenis and is wall & very thick. x 344. 9. A graph showing the base parts of several aesthe ascs. The membrane
tube part of an aesthetasc splis out and lies dovn. The membrane tube part is patially ovedapped with hard tube part, and the thin wall of the membrane tube
part can be found. x 596. 10. The concave slot of appendage flagellum becomes to a cylinder that wraps up the all of aesthetascs. X 57. 11. A graph showing the
connective status beaween the primary aesthetasc and the aesthetasc area. X 55. 12. A graph showing the different morphological primary aesthetascs, and two
aesthe ascs devebped inompldelyx 413. AE: Aestheaasc, AF: Appendage flagellum, MI'P: Membrare tube part of aesthetasc, HTP: Hard tube part of aesthetasc,
PAE: Primary aesthetasc



