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B EE Gymnodinium eucyaneum HuP S HERBERIT D THHX , LI HE
BT SEMEERYR(ERREARGNOWELMEOERKE N, FEEHREY
RE, THRREAR - RAE R -1/ M. LBRIRAKE—MREEREAN MY &K
MERN R LG WX REWERFESFLE=MAEERNME: (D @RI E—1
AL T LA Q)N E— MR — MR YR ; G)ElEN R —1A Rk
RENBRD T AEPAREMXER PSR B ERESRZE FHESG RAT
X R BB AR N IEE R EA G MR RN R R BRI IT T HE X
BRI TR0 M IR R IE RS AL LA R 1T T 83
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B T HH AT 1979 66 10 A1 1980 4 10 JI5 £ A eb R Bk A2k o
Fr 14 S i, 1980 F 6 AR 10 ARBLHK=HANMEAMD, 1980 £ 6 ALETLH
KIRBVEER AR LB 24 /N EFF 2 /N 435U 10 % fBRERFR-VKEEBE K 2% [R=
EUMREMEE=FEENEE. HMARAYE 10% BRIMKEE, M EFRASHH
FZIRMR (Feulgen) Hufaih i IREBA A ANE Y B (Heidenhain’s Iron-alum Hematoxylin)
R=F - BEEL G (Trichloroacetic acid- Azocarmin G) FHfTH4E, ¥ EHMET
WEE, MEIEHRITLIT o 3 1980 4 10 ARBERDAFRAT 0.1% A5 (acridine
-orange) ICHEFIKBE R T HRAEEE LR THE TUE,
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1. BRI R R B 4 5

7E R I 53 BRI A ORI 6 40 M 25t e , IE L S BT » /D BT » 2
BRI o WETA K 4.5—6 X 5—7.5 Bk R EB% 5—7 #oko 4 RIERRE
BORPR S G KB AT o 7EMHES BN, IR B MR FORI SRS » Th I RN IREA » BRI EG
FPIR 2 o b ZE T B 53 BA0R o SR AR RO P AT HEBUCER 10 7—23),

* ATEREIREASER. BHELRONERS BERREHYBL T —HFEi. AXE—NA—
ENABTPERAFLSE _EEAT RS LEE,
AT REBKERERY: 1981 £ 11 A 26 B,

1) JFERT X Gymnodinium cyaneum Hu B4 (H%: SCRREHENH),

2) EEEER 1981 EEREDYE S EMRIIRE,

3) EEFKEHEFHLANRREERFRIBS B T EXSARNXBRUHEY &£ LT TR
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M RA RN, RRGRANMT S5, WK RS RS
A I — RIS B S PR T DA e BT o Rl Ak S
FERT » ORI 5 00 A I S T PSR Gk SR 53, BB S B A MU 43 B
FESEH T AR A B F LR RE S RARNSRRFA T4, TRREARAR
BERE R, MRS AR RS B RN %A (B 1 10—17),

FEKI BRI B 5y WIS » A MBI ARI 5 B ERITERIOTI T AR 36
BRMAN AT NS FHE— N, TUNEEMHAR: HATHERSTRRARE
(BN 13); — A FHERA—ERMRRORET S~ FHEEUEER: 11,12,14);
— A FRBEA—ERIET BT ERARA (BIK 1: 15); FATaRgR—1
RABRAREIR 12 16—17)0 BETRERDRERTBRPREENS DR
BABLEY

BRI S X > AN BIE, ERRAANE . LHEENRA 1 PRRDRT
i > ERAESE A T TR e, B 3—4 BOk; HARN AR A BRYIRR ,
CAISHA T TR, CRREE S, SRRAEX, HEY 15—3 fiok; L4
WA 3 ALLEBRIIER , EATHSIT AN > 536 T4 T8, SO B T
R LIS, —RR SRR, HRY 05—2.5 Boko BORMIFE S BITME TIMS:
B, 5 BT 4 T FE T AR A0 e R R, X R SR T 22 29 3 DL e AT R
TR SR, EHRRES (BRI 18—19),

2. BRABRDRHA D BB RHEL

TR P S PR BOR M RO/ RB Y, KNS L 0.5—4 ORIl IR
RYFEHA/NSH A RBRHBRY TN E BT, LRI R ARERAR (4/3-
w - £) Y RRAANIPI R BBk R A BRAG M B 5 AR S AR R R BRAY T
BB EREANE, TG REEEARRYRNM B 2L, ERRARAIRE
(% 1)o
- REERTEFANBERDRRERR, AEENRMAZHARNRD: H—/

%1 A@nRnBiyReREE

Table 1 The total volume range of the nuclear substances in the cell

IR BN T B ERGNK) BEREK)

number of the nuclear substance diameter (pm) T total volume (pm?)

1 3—14 14.2—33.5

2 1.5—3 16—24.0

3 1.5—2.5 9.2—13.0

4 1-2 13.4—17,0

5 1—2 11.6—17.6

6 1-2 14.0—17.0

12 0.5—1.5 13.4

18 1.3 21.1
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KA ABARR—MEEHA T LT RA FRORIRA B, RILERRYE
(BUFE#R0 1 R, WEMR 1. 8); BoMERKMEAE— MR —MEiEs b
T TSR RNBCRY R (DUFE#R9 0 B, MERI: 7); $=MERKNMRE
—MAB R Z ML BEAE R CR Y BRCRL T Bi#R 9 11 R0 i, AR I: 9)o
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BH1 ZMAEXBERNOESRCGEREIELE 2)
Fig. 1 The percentage of different typies of cell
SEFRA—MRTRLERYRE 1 RH (The empties show the I-type cell)
BAEFRR—NAEE—EBRYER U B4H (The black points show the II-type

cell) MEFRA—NMABEREEMBERYERN UL MK (The oblique lines show the
II-type cell)

2 =HFEARBEBPHTHE
(500 MMmBageiED
Table 2 The percentage of different typies of cell

B iR
percentage type 1 B o4 s I Mamia nI1 Fgmka
- type I cell type II cell type III cell
LS specimen
—HNOEN E'f‘jLEI/\E'HﬁE
fixed at 8: 3/0\ on June 19, 8.3% 23.2% 68.4%
—~INOEAAZTNBANEE
fixed at 8: 0/0\ on June 28, 1980, 13.0% 30.0% 57.0%
: —HNOFE+ ANEBEARERE
FRME | fixed at 800 on Oct. 4, 1980, 25.9% 44-4% 29.7%
Wuxi region| —HAOF+ HEBAMER
fixed at 8200 on Oct. 5, 1980, 28.4% 38.6% 33.0%
—HNAOE+A+BAREE
fixed at 8:00 on Oct. 10, 1980, 71.5% 27.5% 1.0%
—NOFE+ A+ ANAREE
fixed at 8:00 on Oct. 12,- 1980, 68.3% 30.2% 1.5%
—tEhET AZ+ENARER
RIME | f40d at 8200 on Oct. 20, 1979, 54.3% 42.0% 4.0%
Wuhan -
. region f;gg/:t%ﬂi)-gfn_attﬁ /2\0H58E 29.2% 51.8% 19.0%
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ERNBETEF, RERES Y5 BT ROBERFEIRAD (H Feulgen
R Rigets , #7400 . SR AR L RAARS ARABNE I LEERRNER, Bk
B =B (1) ZETHESHRORAS DL B3, H oo T R4k, 13
AR > (3R 2, B 1y 1—2), ZEHFHERT, Bk RB BN EAREERR, N
=+ A RAERRY ER B ARERAIRE S AEEREE(LE 3, B2: 1-2) (2)
TSRS RIRA S, DL B E, Hikog T i, 1T B KR D
(%2, B 1; 3—5) EXMIHRT.BRY M BRNELBERN, NFFHEN AR
Bk R B g e IO R A A IR B B (% 3, B 2: 3—5), (3) BHRAMAR
BT RAIFRA, B I 1T B My, kR 1 Bk 11 Bz (g 2, B 1:6
—8)o FEXFER T .BRM MK ENELBENT LRAFNHARZE, NFEES. B

%3 ATEZERMRBOEREROMESHE

(500 M mpRStE0
Table 3 Frequéncy of the cells with different nuclear substance

AR x % H X R R # K
. Wuxi region Wuhan region
specimen
Frequency —ANAO|=ANO|=HAQ | —=HNAO | —AAO [~ANO | =t | —LAO
FERAT | EAAZ [ AN | F+AE | £+ A+ | F+A+ | #+AZ|F+AS
HEAR|[FABA| BAK | BAR | BAKR |[ZBAN|+EAN | +BAR
FEE | HEE B e EE B B B
fixed at | fixed at | fixed at | fixed at| fixed at| fixed at| fixed at| fixed at
8:30 on| 8:00 on | 8:00 on | 8:00 on | 8:00 on}{ 8:00 on { 8:00 on | 8:00 on
nuclear June 19, | June 28, | Oct. 4, | Oct. 5, [Oct. 10, |Oct. 12, |Oct. 20, Oct. 20,
substance 1980, 1980, 1980, 1980, 1980, 1980, 1979. 1980,
0 0.083 0.130 0.259 0.284 0.715 0.683 0.543 0.292
1 0.232 0.300 0.444 0.386 0.275 0.302 0.417 0.518
2 0.156 0.200 0.160 0.182 0.008 0.010 0.030 0.148
3 0.069 0.130 0.075 0.088 0.002 0.005 0.003 0.034
4 0.063 0.100 0.04 0.038 0.007 0.006
5 0.045 0.070 0.012 0.010 . 0.002
6 0.022 0.040 0.008 0.006
7 0.029 0.016 0.003 0.004
8 0.046 0.007
9 0.032 0.007
10 0.030 0.002
11 0.054
12 0.019
13 0.024
14 0.039
15 0.019
16 0.009
17 0.009
18 0.006
19 0.004
20 0.007
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REBCR Y FEA A AR > FEERNT LRRMRAR ZH (3 3, & 2:6—8)

1980 £ 6 H 19 H} 28 HNRMEBREWIRA, EZNETERNE, RAHIE
NERY B B R =M AREEARNE S BE—BRNER A LML BERET %,
FILLA 8:00 BEEMIAR AR R(E 2: 1—2)0

0.3
0.2 ! 2
0.1

0123456789 1011121314151617 181920 012345678910
SR P R ¥ T (The number of the neuclear substance in the cell)

HMEISAE (frequency)

!

4
0.7t _ i
0.6} )
0 5} B B
0.4 3 1 5 - 6 7 8

4 M 45 4 (Frequency)
o

" =T | L
n123 0123 01234 01234567 012345617 012345
SHBRPI AR ¥ B % (The number of the neuclear substance in the cell)

H2 BARBERYEHENERHDAEREGEMRIELE 3)
Fig. 2 Frequency of cells with different nuclear substance

1. EBfr4, 1980 £6 A 19 H 8:30 EH%E (The specimen is fixed at 8:30 on June 19,
1980 from Wuxi)

2. T4RARA&, 1980 4£6 A 28 H 8:00 EwE (The specimen is fixed at 8:00 on June 28,
1980 from Wuxi)

3. EHkrAk, 1980 4 10 A 10 B 8:00 EHE(The specimen is fixed at 8:00 on Oct. 10,
1980 from Wuxi)

4. BiBInAR, 1980 &£ 10 J 12 g 8:00 FEHiE (The specimen is fixed at 8:00 on Oct. 12,
1980 from Wuxi)

5. BINbRA, 1979 £ 10 B 20 B 8:00 FEE (The specimen is fixed at 8:00 on Oct. 20,
1979 from Wuhan)

6. TbrA, 1980 4£ 10 A4 B 8:00 FHE (The specimen is fixed at 8:00 on Oct. 4,
1980 from Wuxi)

7. EsrAk, 1980 4£ 10 A5 H 8:00 E5E (The specimen is fixed at 8:00 on Oct. 5,
1980 from Wuxi)

8. WIUARA, 1980 4 10 H 20 B 8:00 E% (The specimen is fixed at 8:00 on Oct. 20,
1980 from Wuhan)

1. BR P RR N EE

RS R ROERF 5, BRIV EMCBREABARO NSS4
MACE R I: 1—4); HLURM D ZR B (ER 1: 10—17), fEF=ERIRAT (BRI
5—6); HEBERHENEE N AEUREESTNARFRE LS R=FHAHE
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RIA R, R BRI R (B BFHKEFTRORA) EA—B, Hit, TN
WHHNERFEETH M. WHEAREELSREREER (Gymnodinium acidotum
Nygaard) ¥, {BR 2R H 540 MaAY LM T HMAE R, RIS AL T Al sy i, KA
BRI, XERFIESERTE (G. aucyancum) KR, HELBIT—FMLLIEHREBERT
EN—FEMESHE, .

2 KRR RAMR ERRBBEAXEREERE

BERFROBRY A F RREEEENFEHE T UL R EREEGRE
EREEHMETUEENBHETY DNA K ; AR REBEELE—HBBEN=85
M-BEAEL G RABTELRARERAY, BEHA/NUN ARG MARNEBIER R
RGP AR, NE—MELHH, REFELRE,ERE TUNEINEOLREFTARE
BEYHHRBNEZIIREAS DM, TEREREY. XEHEREXANTHRENA
¥o

FEHE TR, Dodge™ T 1971 £ HERIHIREHE (Glenodinium foliaceum Stein)
BB NG H P — DK BRIBRBEGHRE, B— NI EROAER. 25,
Tomas™®"! 27 1973 EN AWM T TS HEE (Peridinium balticum (Lev.) Lemm.)
WRENE. BIRN/NREARRNIOE BERIKRNERERE. Tippit™ ERABFHEL F
BER/NEAE P R AT R S5 S Be 6 R B CIRGE, B — M A A E 203 EHifbildg
INEARRBAER, HBEHERN X MG TR E RS THRZELBIVE £ A4l
# (supernumerary nucleus) X—ZFRFEERo

BEREFRFEABERYALASH-REFERN TG L FER/N B8 28 A &
o ERBARFENBRYREMBANKBL D KN MBURFEESEHRAE
KL ORBAREZTNES P EN/NEPBESRERN X . EFHARTERNETNE D
WRA—ERN, XRABREFBRNERY BSHREFRNEPNESL FEN/ NG
RiEo B, EH B FIRE SEWERIRZ AR RY B IR/ B E A Y,

BERPERRYEAREZ - MEERARTNRE, ERENRANE R E—
HREPEREZEL T ENBMERRDE, MR SESARESE —ZE (mem-
brane) 5WERFZ HARRFLRBY 5o Hik Tomas™™ % ANN/NERES L4
ERBEMEENN SR TERAIIEEEDEARKN. Jeffrey” EANBROFTHE—FIH
Tomas FUM o BHEFBRFTHWBERYEETHEHTAREREN, HEE—FEAN
Mo

EARRNEG FRE BT RO ESR A S, =M AR MRS St IR
ERMARRE L RMILSR S LTI AR, 7 LR S B E R R E
G EEEE B, TRELHEZHROTA, ZMARLRABAOE IS #
ARTHKERRKENRE, BERHRARNER. RE=HARLENARESLH
k. HE I BAMRNE S PERE—-ENEEMR (23%—52%, W& 2). M1
s I M2 [P EEERMARAY I BHmkLnt, I Bmml; Rz
TiRo SIEXMARNERTEREY REBRKREIR LB BTEERNERN

53l 98



166 ® # 5 W =& 14 &

BEABRFEERDANEE SN EHEERR, EREMBCRYEREBRIEE
5RARE MRS R RERRBARL, XRARE ENNE BRI /N T, B &
BRI RN B REAREE— MELNEANEEEEN,

B2 RENERREFENBERYENE L. S EN L E SR EaEHUFRENT 4
W BTl EATER ERATERRR M S ROBIRYE. AR M. AR
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AN OBSERVATION ON THE NUCLEUS AND NUCLEAR
SUBSTANCE OF GYMNODINIUM EUCYANEUM HU

Shi Zhixin Wei Yinxin and Hu Hongjun
(Institute of Hydrobiology, Academia Sinica)

ABSTRACT

The morphology and cytology of Gymnodinium eucyaneum Hu from Wuhan, Hubei
Province and Wuxi, Jiangsu Province were investigated. The cells of G. eucyaneum are of
3 types, 1. e., cells containing only a typical dinoflagellate nucleus termed the mesocaryotic
nucleus in the epicone of the cell (type I cell); cells containing a mesocaryotic nucleus and
a nuclear substance in the centre of hypocone of the cell (type II cell); cells containing a
mesocaryotic nucleus and a number of nuclear substance either in hypocone or in epicone
(type III cell). The percentage of the types of the cells in different collections varies in
different collectating dates, There are three states: 1. the majority of cells is type I; 2. the
majority of cells is type II; 3. the majority of them is type III.

The division of the mesocatyotic nucleus takes place neatly simultaneously with the
cytokinesis. The nuclear substance divides by simple cleavege not at the same time with the
mesocaryotic nucleus and cytokinesis, and shows no evidence of chromosomal characterestics
during division. It can be stained distinctly by Feulgen and Trichloroacetic acid-Azocarmin
‘G which is a very sensitive to show basic protein. These explain that the nuclear substance
has some nuclear properties. But It is always changing in number, size, location and even
absent in certain cells. The variability of its existance demonstrates that it isn’t an important
regular organelle in the living cell. It is therefore more appropriate to call it the nuclear
substance rather than the true micronucleus.

By comparing these specimens collected from Wuhan, Wuxi, the question whether they
belong to the same species, the nature, origin and number of the nuclear substance are also
discussed. ‘
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1—4, HHRMEE LD (Variant shapes of the vegetative cell);
5—6. KIRFTF (cysts):
7—9. dmBasySuiEEE, Hrh 7 % U Bmia, 8% 1 B4mK, 929 I F4Mky (The interphase of the cells,
7 show Il-typical cell, 8 show I-typical cell, 9 show Ill-typical cell);
10—17. 4@EH 4> B3 (The process of longtudinal division of the cell);
18—19. MMM BIRMFRENS S (The division of the nuclear substance);
20—23. miaNaEsSs R (The division of the mesocaryotic nucleus)
(7—23 ¥4 Feulgen Zuff, Stained by Feulgen.)



