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Fig. 1

Diagram to illustrate denticlating structure and construction of X and Y axes as fixed references for description of denticles ( after Van As & Basson,

1989) . AB, apex of blade; AM, anterior margin of blade; AR, apophysis of ray( = thorn); BA, apophysis of blade; CA, centre of adhesive disc; CB, section

conned ing blade and central part; CC, section connecting ceniral pat and ray; CP, central conical part; DC, deepest point of curve; DS, distal surface of

blade; PM, posderior margin of blade; PP, posteror projection; PR, point of ray; S, central pait; SA, section of central pait above X axi; SB, section of

central part below X axis; TP, tangent point; X, blade; Y, thorn
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:Van As  Basson' Y « 7
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Map Inf V6.5
(denticle) ( Blade)

( Central part) (Thorn) ,
Shb Se St ; Sd ;
n : nSd :
( Denticlating ring) Sr

(Excircle of denticlating ring)
(Central circle) ( 2A)

Pdr( Percentage of
the area of denticles to the denticlating ring’ s) = nSd/ Sr;

Pbd( Percentage of the
area of blade to the denticle’ s) = Sh/ Sd;

Ped ( Percentage of the
area of central part to the denticle’ s) = Sc¢/ Sd;

Ptd( Percentage of the
area of thorn to the denticle’ s)= St/ Sd.
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Fig. 2 Quantitative diagram to illustrate denticlating characters of Tricho
dinid( fran adoral view) . da, adhesive diameter; db, body diameter; dec,
central circle diameter; ddr, excircle of denticle ring diameter; w, border
manbrane width; b, blade; ¢, central part;t, thom
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Fig. 3 Photomicographs of siver impregnated adhesive disc of Trichali-
na nobillis. A and B, populations fran the Donghu Lake; C and D, popula
tions from the Nanhu Lake; E and F, populations from the Niushanhu Lake

b
a
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Fig.4 Diagrammatic drawings of the two types of the denticles of Tridr
odina nobillis
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Tab. 1  Biometrical characterization of T. nobillis ( Data hased on dy silver nitrate impregnated specimens)
Locality Donghu Lake Niushanhu Lake Nanhu Lake
Host
Hoypop hthalmichihys moliirix H. molitric Ctenopk haryngodon idellus
Location
Body diameter
66.9—75.8(71.1%2.7) 67.6—74.8(71.8%2. 1) @3.0—75.7(71. 6£4.2)
Adhesive disc diameter
55.0—63.1(59%2.6) 58.1—64. 8(60.9%£1.9) 54.7—64.8(60. 6£3.7)
Border membrane width
5.7—6.8(6.3%0.3) 4.5—6.8(5.5%0.7) 4.5—6.7(5.1%0. 5
Denticle ring diameter
34.7—42.9(38. 1%2.3) 36.6—43.2(39. 6X1.8) 36.4—42.4(39.4%2.1)
Denticle number
24—26(24. 0. 8) 24—26(25.110.9) %U—27(25.7%1)
Radial pins per denticle
10—12 11—12 n—u
Denticle length
19.8—24.2(2.5%1. 1) 22.4—25.9(2.7%1.2) 18.5—24.1(21.5%1.3)
Blade length
7.8—9.8(8 7%0.5) 7.3—9.3(8 1£0.5) 7.2—9.2(8.3%0.5
Central part width
2.4—3.6(3.0%0.3) 3.0—3.8(3.3%0.2) 2.3—3.6(2.8%0.3)
Thom length
8.0—12.4(10.9%0.9) 9.9—15(11.2%1.2) 8 7—12.5(10.5£0.9)
Adoral ciliary spiral
390° 390° ¢
No. of specimens measured
10 10 10
MirM a( Mean £SD) . Adopting Mirr Max ( mean £SD)
(49%  51%) ; : haka (Khaled A. S. A} Rasheid, 2000) '*?
P(23% ) (21%  17%) (T dormergui Wallengren, 1897)! %,
4 : Pdr ,
Pbd Ped  Pid, 3
5): , 3 R
5
2 . Pdr 50%, , ,
35% 0% ,
37% R 22%
, Pbd 50%
2.2 (49% —60%) , Ped Pid ,
26% (22% —30%) s 22% (18% —
26%) )
21 3 , Pud
T. nobillis Chen, 1963), , Pdr , Pdr
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2
Tab.2 Quantiative values of the denticlating charaders of T. nobillis

(Pdr) (Phd) (Ped) (Pud)
(T. nobillis) ® 50% 6% —55% (51% £2%)  23% —30% (26% 2%) 4% —28% (23% £2%)
(T. nobillis) ® 37% 45% —60% (9% £4%)  24% —34% (30% £2%) 15% —26% (21% £3%)
(T. nobillis) ® 35% 8% —58% (4% £3%)  27% —32% (30% £2%) 15% —24% (17% £3%)

: Pdr ; Pbd Ped  Phd Mirr Max(Mean iSD) ; 100 ©® O ,®

Pdr adopting mean; Phd, Ped and Phd adopting M irr M ax( Mean £ SD) ; number of specimens measured is 10. (CPopulation from the Donghu Lake; @popula
tion from the Nanhu Lake; Gpopulation from the Niushanhu Lake

Dh

008 09 I 0 n
L. ik g

e [ istance

5 ( datic6.0 )
Dh, : Neh, : Nh,
Fig. 5 Clusering analysis diagram to illusrate the phylogeny relation of populations of T. nobillis( by stasic 6. 0). Dh, population from the Donghu Lake;
Nsh, population from the Niushanhu Lake; Nh, population from the Nanhu Lake

3
Tab.3 Quantiative values of the denticle characters of pieces of Trichodinids

( Pdr)

(Phd)

(Ped)

(Ptd)

Trichodirid .
(T. Lomi)
(T nobillis)
T. fahaka
(T dormergui)

(T. hetrodentata)

A%

35%

51%

4%

A%

81% —86% (8% *2%)
48% —38% (A% £3%)
51% —64% (0% £3%)
50% —57% (2% +2%)

49% —53% (51% £ 1%)

14% —19% (16% £2% )
27% —32% (30% *2%)
19% —24% (22% £2%)
25% —2%% (27% *1%)

22% —25% (23% £1%)

0%
15% —24% (17% %£3%)
16% —25% (18% £2%)
15% —23% (21% £3%)

25% —21% (26% £1%)

: Pdr , Pbd Ped Phd

5 4

0. 35,
0.12—0.15

Mirr Max(Mean £SD) ; Pdr adopting mean; Phd, Ped and Phd adopting M ir M ax( Mean = SD)
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Fig. 6 Four pieces of trichodinids fran other literatures A T'. heterode
ntaa, BT. fahaka, CT. lomi, DT. dormergui
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Fig. 7 Cludering analysis diagram to illustrate the phylogeny relation of
five pieces of trichodinids(by static6. 0) .
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Fig. 8 Scheme of 6 types of denticles among trichodinids (Kuidong
Xu, 199) 34
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QUANTITATIVE ANALYSIS OF TRICHODINA DENTICLATING CHARACTERS AND
PHYLOGENETIC RELATIONSHIP STUDIES ON INTERSPECIES AND INTRASPECIES

GONG Ying Chun, YU YuHe and SHEN YurFen
(Institute ¢ Hydrobiology , The Chinese Academy f Sdences, Wuhan — 430072)

Abstract: Since Fhrenbeg( 1838) firstly reported Tricodina pedicudus , there were two milestones in the research work on trichodinids.

The first was the widespread acceptance of the unifarm specific characteristics proposed by Lom( 1958) , which resulted in a standardiza
tion of the taxonamy of trichodinids. The second was the appliance of guidelines for elucidating the shape of denticles advanced by Van
As & Basson(1989),, which can also be used to re evaluate previous wark on trichodinids and especially to distinguish denticles between
closely related species. As an mportant diagnosis marker, denticlating character has been widely used in species identification of the
tridodine ciliates. In this paper, we firstly introduced a quantitative method of area percentage to describe denticlating. Quantitative
description was achieved by measuring the percentages of the respedive area of blade, central part and thorn to the denticle s and the
total area of denticles to the denticlating ring’ s from aboral view. Basingon these quntiative values, first, we discussed the phylogenet-
ic relationship of intraspecies of Trichadina nobillis from three populations; then we seleded Trichodinella lomi as an outer group, and
tentatively performed fuzzy dustering analysis on Trichodina nobilis, Trichodina heterodentata, Trichadina damagui, and Trichodina
fahdka, and studied the phylogenetic relationship of intraspecies among the four trichodinids. The results revealed the Pdr( Percentage
of the area of denticles to the denticlating ring’ s) showed distind diference in interspecies, and we also found Trchodina heterodenta-

ta and Trichadina dormergui with higher Ptd( Percentage of thorn area to dentice’ s) fomed a sister group, and evolved lately, but 7ri-

chadina nobillis with lower Ptd evolved more early relatively. So, we concluded that the higher the Pid was, the more lately Trichodina

evolved. The conclusbn approved the theory of evolutionary order of 6 types of denticles of Mobilina tha: Kuidong Xu e al. had put
forward. It may nat only describe quantitatively the strudure of the three paits of the dentide and their interrelation, but also provide
amethod for the research of Trichodina phylogeny by this quantitative mean.

Key words: Trichodina; Quant iative analysis; Phylogeny relationship



