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2.1 EEHNZBIRENTL

2.1.1 figs R LEREMNEFEENE BEENFEEHLROMARFENERKEE 1
BUMEBRER AT ESER 2 /AR RNRRERERE . A5 EESTH
8%~10%. UEEXMERE 8 £H X/ IMEBERKXER, FEATES RO ERHEY
(AR I- D XRGHO—NEEFLERE R B mERA S EES EEEHRE
VSRR A — R A G R 42, 2 ERIR.

2.1.2 RBRSERE~RABRAYEY FEIPZHRE . AIT%EBEL.5FHERA
BHFBRBR AR KRB S N UBS I00EF HERRKERNZEATR 1
AR P REEFHERL-2), 3 mEe — BB RERL. W E SN m%E 5 —R%
B HERARLAGN —REBHRE RERT B 22", 5By REPREAR
P U SR /0N FE IR e IR PN 27 4B 22 R AHBR (FRIRR 1- 3) SR ANFE % 0 — 4, U4
R PHE — R A R BB K PR S, R R B R AT
BAREANRN EEREEREFPREENAMNERCBERZNERI-O.2H
) O B R (AZMP) , RIS — K F IR B 78 55 — IR A B4 B BR 4 SR A 0 U2 3.
TEHESE 8 3~4h DU BEITE IR B M — KA 22 B ORBEF3D. HiE . A)
WREFNZEME AZMP EEK/ DR ME 10 M ER . &/NKBE R AH HETTHESHR—
FHAFMMFEX(ERLI-5,6). BREBMMEINSHENETERSES AZMP FEEEEEIE
H— ALK EEERTER AT, HFRER LER -6 /DS,

2.1.3 RMREMGFAPE—RABREY TR BESSULEHE B FRITHEY
REGEL ZAFRUGBERNEHMER. SITE Y EB%OER TN L (8
%) BEZE XS ESEERFREEZN. FRERETFHERI- 1. EE,
AZMP FIERSZEEMES| B EI AT EHE /N E. 5 AZMP IR EF M ERKEFIH
S~ARMEMIK,HER 6~8 REFIMBMENRIE, CIEBHEBERMAR T HBEH
MEF|REFVIP) ARG R EHFRMAY—E(LERI-7D. SHEN, EHZKE
5 R (LMCP #1 RMCP) & B T A GG M EINRA —FIFRTB R, BN B EBE
BREBFEEHEERIEFAMR (EHR-8). ERE L 3 NI R. & FRESEHITHR
REFRELDH = AMTFH BT I BRKRARESE, B0/ M e Hi 2 i
BB 1-9~17). EE R ETFHESHNAFR, H L5 7 (DBP) FEH ¥ HE

P E. TES . AZMP Eiﬁ:&’%d\}ﬁi&%,FVTP 550 H B JG P B Fo AT BT 3R T8 AL 4%

B (ERE 1-10). 440205 AR 7E FVTP B /5 B A9 (8] BRAL A1 AZMP 2 8]t 31—
AAEEN (R -11~12). HH B AN LR XHEE KRR H A 1~2 REHRE
B 3B 2 A R T A Y B K ] B Rk S L R SE N FVTP RS BRBE A — 1, FF Rl 80
BEN K SS W5 AR AR RS B0 Bk — 7 U A AL B AR 2 (UMP, R 1 - 12).
ERZREFRED HMATH, AZMP /B % B 5 M £ MCP FF 86 5L 3~4
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5U;FVTP 2, BN 3 - 4 Z“BR"FF o —RA —;UMP y— K A&, KA R E M 3
FVTP 55— “B#4 "B BT (B RR 1 - 13). B8 N F R FVTP S (L i A % P 5 86 ; UMP
ISR T 46 07 FF 5F & T —H B2 K A RFO BB B EAR , 1 DBP W (5] B 5 1€ (BIRR T -
14,15). 7E/5 R#H, AZMP /NEH 3 52, HATBL R 45 5 i UMP {2 1 2 (LB 3R 3F i
BT /A2 B H R (AR 1-16). Y —BFRIF R RBRZIRER (B 1-17),UMP
FEWHEZEFRIRE—MBREE BN OIRE BO). hF —LHBREETAH AWML,
TIRBMEMEEIBRYFE. HERRERI TR AES R ENABHHERFEH
MBTARZ. E-RUARRENT ERAREZHERENHRBTHNEETRLE 2
2.2 HERHERFE = REERKE

2.2.1 MeaxefHBr BEBREHERGE. B HIKINE 240, HIEZA4EE (BRI -18),
REREZ£NPILFLRHFE2E  TREARERYGBEAL QR T LREAREIHR
S REFOHFENFOUEEITH . Z2REEMNTBHRNLSE 30, K 2xX4 R

27. 2%(:—?)‘,28><46 3 35. 7%(2—2%@?:3&%?&% 1 E ¥4 FC,VC,MC B, BD, £ &

AZM /PMEBRFHIR. EHCBEREHNA 3 XN KEFREMEZET Rk E L, £
LR BB A L DNA 212 8L R KO R 2 W 46 9 K — 4% P 4 R R o B R P S B
B, T B IR IR A it 2R AE fT B B oy AL O

2.2.2 FRABRMERE L—-BYRARKHELZE, KEFETREZEDN HE
R EE SRS A ELEM BN/ DMK (BRI -19). HFIEK, A AZMP; ZE3EE, N
IMCP.FEE & R EB RN/ N NKMM K. FHAMNMEES G HF (BRI -20,2D,3%8
AZMP B34 02 304 B 2R AN BT = A 4 BN — R AR FVTP, T KR 2 U JF 46 1o
K —HUMERERHENR £ MR WS, G IR IREY AZMP & 5T /5 A %% /N B
FVTP i #5248 W78 » /G 3115 AZMP BX A — {4 : RMCP il DBP 84k T 4 Ui f 1 &
HEL T FVTP AL “ 607 f5 322 I A 4 B 2R U 4R & AL UMP (IR 1 - 22~24). %
SCRAE, — MU R /IR R A GBI N 224 R4 B o R T DR A TR T R LA A
R BRBERFERIE D XFES. Y AZMP /PEARF TN (BRI - 25,
FVIP HREfM/E — RN BB 4~7 R "B "N - A= EMX 4~7 M BB
A TC,FVTP J5 &5 AZMP B 524 i B ; LMCP £ RMCP &4+ L i 3~ 4 31 ; UMP & /i f i
S, —FhH AR B E FVTP 5 —“Bty A M, X5 UMP Wi E & T —H B EK
S+ AL RFO; 5 — MR TSR A 28 —“ B R AW R AL L RFO. i & £ 4 B85
RER#— S0 R E AL, REE R, —HUNEHEAN S ROV R TR RS
W3-8 MARBBMERF AN EELRORS(EK L -26). EHIES,
FVIP S RET R MEE B HAR A FEH R BC, A5 EHI A RN BH BC, ZEH L
A 45 18 BOREBER ARG ABEARER R 1.ERI-20).B54 2%
MARBRRBTE R WRTHE - RKUAEHESEE. REAH XS RRLE
FHEA TR A TREMEAFERE . RUE RKUABHRECHER.

2.3 B=FEIKET KA
2.3.1 FEZRABKE FOREBEHMAZLEREG 3~ KH RO KEA#HTT—IK DNA
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&R BTEFREINE RS H E P RIB TS S (EMR I -27). DNA & EEIF
MEZRHAE RS REAE AR AU M RHBHRBIR, KR 2R
BN —THMaX&Y. ERAN . AR REEXE 3~9, B HL T4+, /)
B2~4BGLHSY 2 BERE WA 1 BUMEE L5 R Y, T 3 FE 1.4 P
F2BERESFESZ I NN THEERLE /ML HFUEE MR RAR A T2k,
EXEMETGERRE I MBEREAS N, R FE#TELYIBORASBR SR B
TR 55 N HEMREI ST BB 2,3, 4 BUMNE R A BB L IRIK S 28 £ 23+ 4, HA 1
3R 2 BUHA S AR BRI H S 50 « 5. Bt A — sk AZM /MEECEH LY 35 B (T ik
L), EIBIETE 26~48 FZH (R 1), AZM - C Jl — /MBS AL B 338 skl
AT (R T - 27, BRI - 28,30B). XS HIBAESRKH =tk 5 mBin EER

B AZMP YRR EEN PR ERFAERBKEN O EN R A% BRI -28),
32y 6~8 NN BEE & /NX B, AZMP B BT 5 BB, — &K 8 (BIRR | - 29), ) 4h
UM JF4f B TR R . SHR e, —BUMEF R R HFEAT L0 HER. B5, KERBR
¥HOEFF oA g8 R B SRIE (B R B - 30,31). {1k, A4 UM @S2, B 5k ik [ I O B
E¥ EHAMEEN —EHAR A HESREH (POCK) , 7 UMP f# . T BC.IEM
AHJLVC iy 3~4 IRBMEMEBRMESEH 6~8 MRVC BEAFNER , H=HMEEN
B AT f5 & 3 AL FVTP (G BC By B4R B )5 —F 4 A FVTP). [H] At , AZMP | 8 1 /5 & 4
HLVC B, KAl 5E/M AZM #18:F BRI /5 4% /ME. B AZMP {1149 LVC EEAR
FroamR . HEBENTE AZMP Ml FVTP Z R & H R —&FH B UMP WS BL. & TN
B b, BT S B R L — SE 8T UMP. 25 MCP IR FIltET M B, AR ZHEFNEH
BA—FIH PRI S~ AN EEMBBMR. UEREREHREHELREESH I —H
R e e (B B - 32,33) ,AZMP R /NRE L K% FVTP BB . REHETT G —
2" UMP RIS L F FVTP 55 —“B844” 2 20T 5 3 B T —H £ X 41 4 i RFO,UMP H
SNERE—/NREERTG S RFO L8 ; 24 MCP EHIR I T 44404k i 5 s DBP 77 T I #A
ERTEEHEMES PRI MATEHE SHER, EH AZM -L iTB 4 5 F/NERA
HIMEWE R, ML 10~15 F/AMNRER AL (RER T -32) B2 Il %k, HE
AZM -L M AZM -C Z [ T —EX[EPR. B & AZM -L [ a1 %, HaR/ NEZ# 5 AZM
-C ST, B PRI & (IR T - 33,35.36), 1B AZM - C, e d iy AZM -L
M AZMP R B /NE S = KIS B S B H AZM. ZERAR] B & KGR SR HEOR ./
BN PR FVTP 5 BT — R BB EM X BC,FVTP /5 5~9 £“B4"—428
= ENX 5~ MBEEMEMBRRABH TS (FR T -33.30). Y8 HHFERS
b EMNTZRE  ENRENF BRI HE, MK/ DERAG R (BRI -37),
ML R T HE =Kk 4.

SBEIR BRI TE AL S B B & A4 20 BL(13~30), /ME 3~5 BU(E B FHE I
HBETRMAKRTLEBUBERY 128 HABREHNEFRER . EMARMNALTES
EE D HEAEXRRHIETE 2
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Tab. 1 Comparison of the result of the four cortical reorganizations during sexual reproduction in P.

cristata
Al OME . . BRERHE
gwmmrasl ov | wm | TRE ) ov Ty (ARERS
44. 54 4. 69(30) 53. 147, 13(30)
L% X4 | R ER | WAE (36~53) (40~68) 6~86~8
44. 94 5. 95(30) 56. 37. 45(30)
25X48| R | B | WAH (35~613 (43~73) 6~86~8
_ 35. 04 5. 05(30 39. 4 5. 90(30
2x4 | g | g | w0 0 0 159030 | o~s |6~
F2R
_ 35. 6--3. 82(30 37. 8 5. 93(30
67. 7+ 4. 78(30) 57. 1+ 4. 20(30)
- 2x4 | EW | E¥ | H (59~78) (45~64) 9~14) 8~9
64. 6 5. 81(30) 63. 0+ 4. 35(30)
28x46 | E¥ | EX%| #H oo 289 s 9~14| 8~9
87. 3-7. 34(30) 71. 8+ 4. 35(30)
% 4% 2x4 |E® | ER | H (76~109) (65~79) 9~14| 8~9
83. 44-8. 60(30) 70. 6+ 4. 16(30)
28X46 | E¥ | EW | A (72~112) (64~78) 9~14) 8~9
85. 24 12. 34(30) 70. 84 7. 68(30)
- 2 |EW | EW| H (53~110) (52~85) 9~14) 8~9
(BEEE 4 EX E# 5 87.0+9. 98(3M 74.8+8.75(30) 9~14| 8~9
Wyl (67~108) (59~86)
it B (O v 80. 8=13. 5(30) 73.7£8.7030) |, o o
28 (54~102) (59~88)
86. 2 12. 36(30) 73. 447, 74(30)
6 | EX|E®| A (49~113) (58~92) 9~14) 8~9

* x+SD (R G ¥ (LR BED

2.3.2 FwkgBas BEWHAZRZE LT 6h Z2HFEFF G5 MK B RA. &
HZH KZEI R EHIT K DNA Gl ER=KUHAZH AR . BREE —%
AR XRRATRUEBRAN T AH#T.BARARELH - RS ABRE. E5%8
“RBAMEER AR VARG S KL .4 20 AR (BN - 38~40), A HR
R DRI E (3~5 B, HB AT LM ERE 1~3 8. R 76 H@4
KRG ARSI, & 3. 4.5 8/ MEATARBIKIK X 26 - 31 : 19,8 1,2, 3 A3
/MR SRR 12+ 58 = 6. JAh, OB Bk AZM /NEE (SR E RO B=
WRRAR (MR £ (R 1),AZM -C A SE/MNEN B35 . B SR EE (B
E-27,28,30B FIERR V- 38,39). B LR BH4 BURFBERANBINETREF. &4
ERFEMNEFEMMMLESBEZRNRANLIBER (BR N -39~46,% 2). EKRKA
SERUE R R KA 60 BUAER . /ME 4~8 HURE 62 RS /ERy kst , /R 4,5.6.7,
8 HUNEHTARHRIR R 5+ 18 2 222 15 : 2), 5EFMAAMLL. FERAEBHH AYRE
FEFREMKEFLEZR D. BNRBRAZRE | REA . BEFHERSE K . H#HA
Fre) T e HA.
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Tab. 2 Time - course of muclear and cortical development during sexua! reproduction in P. crustata

0 | CEEEX) /(UM 4] &5 HETHN

1 | (AZM - L BTERIH RO

3 | =ifdk

8 &S T

10 RMESTFL 1 AT

11 “REE 4 ETA

13 | ZEHE BFERCTEE | RESH 1 FH

14 BYUSH1EM %1 KYE AZMP H IR

15 BWHSTH I AT

17 BREEHELHH AZMP S HIR,FVTP 13
19 RT3 S ;Z%IP BT 9% 46 3 /)N i, MCP
20 EFERLHH I

21 SFEHLS A UMP F1 DBP 43

22 | (AZM -~ L EHIHKR)/ EFERESNIEXRH LT AZM HIWA S,

23

24

48

50

98
108
115

123

130

136
140
146
148
150
180

R RSB

(AZM—C,FC,VC,MC F #4
HKI

&e@BaoBE) LN

AZM—C,FC,VC,TC K& MC
Lk
€: )RS €D

(a R

PN TR LS

P ALES

(R — KA 2D

FEA KRBT B

RZRBEEK

R, BELF G
EHERE K
DNA X Z

RKEREERSE. HEH % H
., DNA &AL

KEFERH — /MR
KB RRRE

[N

8120 BOR#K 1~2 /MR R
K ERRE
BEAEIH

£ 60 Bk 2~ 3 /B r B

UMP 84k

mAERIB . EL

HERELHEK
FAAERHRIRELD
B e

% 2 RN H AZMP # LMCP
B
E2RUATR

3 IRt AZMP H B
HEREMS%ER 5L

5 3 WA TR

56 4 KA AZMP H 3L
EIRENME
FARBATR
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EREERAELERAMTEREWMRABIZREERAC, MRATRE B RE
SHTUREBESKENAZEBES. A THEIRANRELSEEE KEBETR
RN BRERE - RKEENAN A ERFEEEAMFALERES T S REE
FROEAERMEEASRERDY, R AN E - RUARLE LN AR, 2T E B
AHAYRNESENARY. EHASEE - RNABEHNEEERET, RITRY Fi2
KW ERD  AEBRRAZN AAXKRAERTEALENERRC B 3. 8HFZ
A BRI A F (progenesis) fLI B 14 4.

ARVBEHAMNE_RKARE THCORGRY, AREEET T REESLLARN
DNA ST Z 8. IR A BRI, XX WA FREFEEHE YW RA 2 BEH RS
Z Bt X RHESE] BB EBRYE R KRR EN ER R E B A EFAME A Mk
MR BRAANBERUHANEENE. XWATLUNS - MMEBE L, F& FHRdb
BABFEENEERTREIRE - RBAXRKS”. F—FHE. SR HEEEME KK
HAREAMEBENTZ 2R FZL BN EATERA AN, AEF B R REMERE
MEAMEFAHNTRE=ZR QA WA FRE ZRMAEE A, [0 FVIP )
AZMP Hi A W4T , UMP =4 F FVTP Z MR &R BER, UL & LMCP i3 B # HH
FHRACRAESBY - REFHESREER XS5E - KUEARKRTEENEHE
AR A —F.

XFRUBEERWEZRPAIR , Tutfrau FANAEREFE KRR
ROV EREENEHERREENAC. ARMEHEANE =D REMR AL EH, H
RERETHESH MEENER. M/AIRTELSHN, S _HOKT I - BHH
EERESEEMBEAN S EEHAAE. FRAE U RBEMNRRERE N4
BRANERE EEAR EUDBRRAB R RT. FEAENA . MEF ARG —
KERDEERAARKOBENESRE RERKEZEZREBEEFTILIE 2 AZM
NERRETCEFEEMARYBRTESERMAMMALRIELE. NFEREHERFTHR
A IREE RUHAER R T EAREYRB L ETNE BABE=URK
FIRK A EFE N IRIG & B (post embryonic development ) B 2 # 45 7 (gradual metamorpho-
si ) LR U FRAERA. RE LA A CREMRIMENES AR ARESERERTE
B M THERAERAHEARFFER  ZREZNRRAN ZRFRTLUE ] E
7.

RKTFRBF="REEZFNREBRUAMILHE . HoT REEFERHN XEEH de
Terra #HA O /R HEE S TFHBE LARERAE Y. de Terra WK, BE RS —
RFWOEFREWESEERE T REAR S BGRFIRA O B /)N 40k /)
ROAR T LB (O /R B O /R B R BT O R R AR SR BUA0H]; O /4 HLAR /DN 30 AR i
EFOFRENFENLEE EROBERBE IRNAS, KRN AZM NEFELD K
EAESMATHURAELR. BEERUARMKEE T K AZM NER R EAES



# 2 &IF AR BB RA VAR B KRR A 77

A RMAFEN B EERMEFARNDEABRL2YN. BRRAZ)E  HREERT
REZHFKKEAZM AR FEO/EE TR BRBRET T-RHIOSMAEAERFE
MAE EE-RUEAEMERIRE T, RRREF A, ERAMRORANENY
BUMEARET RN BE AEMEAZERNEINHEAR. IR = MK LA
ZRLABZHAEH MM ARRUZRD) MEREFRNRUTEERA EREH
TE M- RERA

FEHR MEAREAMTIESE 3 RUH ERUAFH AZM 8781 F .5 5
SREE— D ZRKGAM O EFHEGTAR. BRWBERNMERE S =R
B AZM T~ = MK AN D REESTR. SRESH 7 OB, 5l — R 4A
JEH) AZM—L BTBLZE T — R AR HA M RER BHAHENIE X-HAETPLTF
[E] /& 7 P. Levis A M Bt/ 2 BF %, HEH BRLF BB+ 1R LA XU 08 BT ER
thEE RRET 0B AR TR,
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Four Rounds of Cortical Development During Sexual

Reproduction in Pseudourostyla cristata
Jin Lipei *

Abstract During sexual reproduction of Pseudourostyla cristata, there are four rounds of cortical
reorganization in all. The first one is initiated in anaphase of the first meiotic division and com-
pleted after separation of the conjugating mates into two exconjugants. The exconjugants have not
UM, and about half of them do not possess buccal cirrus. The cytopharynx remains vestigial.
The number of new AZM membranelles and other cirri is reduced compared to the vegetative
cell. Afterwards, all or almost all ciliatures generated during the first reorganization disappear
with the formation of the spherical paracyst. The second round begins towards the end of the
paracyst stage, when the macronuclear anlage from which a vacuolated mass of DNA — poor ma-
terial has been extruded, contracts. The second cortical development completes shortly before the
macronuclear anlage divides or after it has generated 3—9 macronuclei, and a micronucleus en-
ters the first mitotic telophase. The cell gains a new UM, and a normal cytopharynx, and about
two thirds of cells have buccal cirrus. The number of new AZM membranelles and other cirri is
more reduced in contrast to the cell after the first reorganization. The third round follows closely
the second. During the period, the development of ciliary primordia exhibits the same temporal
sequence and spatial pattern as in physiological reorganization, but behavior of all 3 — 9
macronuclei which merge into a single whole first and then divide repeatedly is similar to that in
binary fission. After the third reorganization, the cell possesses normal ciliature, but the number
of membranelles and cirri remains reduced. Finally, the fourth round comes when the cell has
about 20(13~ 30)macronuclei. The process and the way in the fourth is the same as in the
third. After the fourth reorganization, the cell recovers the normal ciliature of the vegetative cell
and undergoes the first binary after conjugation in one day.

Keywords ciliate, sexual reproduction, development, cortical reorganization
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