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BN ERLEELTEHRTS, CAREFLAS
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3 BUR I ZERSR — LA Z N

BUSHRRIEE RS

i3 E CELD

DRTHH—T T RITIET
O NETRBHET], 4HRmI%FIZHAFUE
FEREZRDHE, XN TIEPS \

13

Fic 22 R R

® FAMERRBFHERATE, |

RAE—FREHF, EXZFREF/NAA.
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3 BLRRAIFEIHR —

OBEFRAT, AL ITIEPREFLE
AR E ZMEY M, RREREIRZIE)
EZE D EEAEN,

O EZR, AT —‘ﬂ‘zst’I‘.Ef%EI’J17-I-<?IHH’|=]4“E 44

ﬁj\?—“::'ﬂ)l.%il — L IEEH Il gR, H[EE
9’&‘5"11‘7_"IE| AZ‘ELF*EE%J&EI’JWF’ =
Z, SHIIRIEREREMNZEE. FITEXTRIIN
%




1 ZBfETE cell cycle) s

O —RAMPREREE
S — IR RE R T %
P RS FERR 9 20 i A £
(cell cycle)o

OFE, AanE

A B A 3 R BT o5 R R

= 2H 23 5 2 ffd 4y
:ﬂﬁ% 7 JE
1THI
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1R T EI A8
FOHNEN g1 E[HH HH

‘ gEH H@ﬁ%}% /Hsﬂ EI,‘J i‘)ﬁ C1EMES = 3‘&‘61 MR
TR HRTEI8]HA . [B]HA 3
AR KIS S

ﬁ=—¢%&5,@

| MG, HAi# N\ SHA;

7'::'1—/\ =G,/M, =il
MG HEAMER. $2
QIHH@HHH’“?
(cyc in protein) &ﬁ@ U
JAEAEEE EI,]/%Q

-],”1: T 5 1A 8 B BT RS

(CDK),\

‘/M AMER

E 1—7 dRBESHMEEEH (518 Russell, 2000)
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O B T H BB FART, BLF
2 BRI F2 H B & A B — TR BN B 22
73, MNHEREFR T S (maturation

division). HEREZE R BIREY

BFRIIEZRAE, B LARR 9B 575
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R T FLHIFF IR TE RN TE -
@ E5—FERIRTIEI MR B E R

AR, DYDY RR FITE YIS R 20 25 20 Bl a3t

1To

@ ELAITH

hl, FEEMRXDR, FEREBTYEHBRS

O [ERA B IR

FE AL

-BfE[E

NllA A

X3 1IBEYIREE—RE

R X7 ZAHE (RrEAl, PI)

(paring), WHRANELAS (synapsis) ;

B [E] & -
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HTHAT PHAT J5 BHT K HHI

(1) 18] 3H(HU 8] 34,

preinterphase)
QYEBR— TR
(meiosis I)

(3) [R]5

(interkinesis)

)L

(meiosis I] )
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1 J# 77 ZHTT FE —— [ (interphase)

O 't MmN I 75 | RHE:
BIRYEJHAFR AR R I 7E | @ FLEREFE £
B]HA, WFRAETIEIEA. ﬁ%lﬂ?; K, %l
O X—ABTHIR At REHABK
NBE D ZEESRZ. HE ® 5 HUH B EEN
FHASEIE: A £199.7% KIDNA
REMREH; SERE R, THEE

= A N R s 110.3%EfR 2
L. RS
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1 1 77 HAIT F7—— FT Y [ (prophase 1, Pl)

@ ;X —HTEAZHRE A2

TIEZ, &R

WK, At B3 Jﬁlﬁﬂ?l‘&%ﬁ(

O RIEZANTUEFIE, AliH—

i

(1). ZH%%HA(leptotene, PI,).
(2). BZkHH(zygotene, PL).

(3). #8%xHA(pachytene, PIL).

(4). MzxEA(diplotene, Ply).

(5). &%

I~ HH(diakinesis, PL).

www . kaoyancas . net

£51 793

B BT 8]

_"_L/\H‘I




www . kaoyancas . net

1 12 7 RAIT 72— A4 ¥ (leptonene, PI))

B igiZElds, EXFEMETE
MICZRIR ;

O XN LBASERLBRR, AEZ
SiEE, BAEXEEMBE TENGESYLE

B{x,

and DOgN 10 P, but do NOt synapse
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| 130 7 R FE— 1526 (zy gotan@ s

O ERE B AN NN EEHBEZFHY, &
AT ANEECX E—i#E, FRABLS(synapsis)s

O HRE A 2n LR B A AT EC X 2 B XS B 1R, FC
Xt HY PR 55 B S B R FR A N & (bivalent).
N R0 B EIRR B AR XS 2 .

o




HEE & A (synaptonemal complex)iiizatele

AEEIELRBAREERES —
IR B — P4k ANsE
W—HSE6K, H
FI R 2N E P73k -

O & EIRL G AN E
ZEEB5> CRERDNA) 43
HEHESESEHRIIMU; o |

O hiElERy (PRI, IRt s

central element) L,L*; surounding

Wi gty PRES

i

chromaiin

BRhRE, WEE3s e

DNA (FRA%EZZ)

www . kaoyancas . net




1 30 57 ZFIH f5—#H 26 H(pachyit@iages. Bl ;)

— BRI, AR R B,
SURRP A (A PR (S (tetrad); B E A ISHOLEADTE
ES A0S

® 015k 4 £ 28 5 S B AR S 2 28 4

OESbR R s BIKEIH, SHERREHEE

B33z (exchange), [EIJEZEIKIE % £ ik

2H (recombination).
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& Nonsister chromatics in paired homologous chromosomes

§ Crigsmats fonm a1 the points of Croesing ower

b Tha nonssior chromalids exchange segments

¢ The resultng chromosames are A hybeid patchwork of maternal
ard pacernal sogments

& Thir chiasmata terminaiie ot the Ioomanss and koop tha
homoloQaus Chiomosomes paned
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N
Diploid cell
(2= 4)
Mitosis Meiosis |
v S
-
P tanh e Prophase |
rometaphase ,_:;s-——: x (symapsis)
+ ’__f-;‘l 5i5'—EI‘_d * __— Tetrad
— chromatids
= 4
Metaphase h!ll MMetaphase |
(Four chromosomes, - == (Two tetrads)
each consisting = It
of a pair of
sister chromatids) ] l
+ + * * Reduction
Anaphase division

<

Daughter cell

Telophase

\"‘\_h T— h_""-"'::_ —

Daughter cell

-

e Dyads
‘z/

Meiosis 11 Eqguational
(2rr) (2r) rlj rljdnns:an
-~ hAonads
) L \ 1
www . kaoyancas.net Haploid () cells




1 130 7 RATT F£7— K2 (diplotenganeaRk,)

O B IFURE AR T HH;

L E|371 7 2GRy S |] .:@ﬁﬁ«%éﬁﬁ'ﬂﬁﬁﬂhi,
FIRR RIS
L E|37i7 2C 5"59143I573’Jﬁc?5&ﬁ|3141}3 fRLLiER:,
x| RSB ARE{IHA— 2 =132 ¥ (chiasmata)

BRZE

Chiasmala become visDie with g™ meCro-
SCOpy. The arows pownt 10 chvasmata
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1 15 ZHT FE— AL W (diakinesises Bl 5)

SRV i
® R e e HE
2 AR

®a,

—iR4E, dara3EHl;

(terminalization).

O —MirERZA T e, EmE

(234

FHEKR, XX [E_MHFmRim

, g

P

R, IS IERR YA Xim ik

2R AT

&

\
!
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R R A

Tigure 1.13
During diakinesis the
h] 1Smnata appear o mowe

A the endsz of <he
h"-dl ris. L_'E'I].Tl'l.}l‘lf

oOOAc‘*’OBO‘“'\/}*Q

B 1-2 ﬁﬁ%ﬁm%%mfﬂm%{cﬂﬁ Sinha, 1980),
(1%-: 3§1§ﬁ&¥§31 131 fﬁ?EEE;Q]i (:: I¥1}QQ! I):l IE%;Q%: )
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1 157 29T FE—— T (metaphasg.s MI)

O CHMIRIER, BN, DhELMEE
Bip EHR MR RIFERALE .

@ — xR [ER R & Ak e TME R AV A M,
FlRRBAFNELR T HEARMAER, TRERAL
& FRFERIREZBFBEEZIN BT (ELimL).

=\




1 157 29T FE—— T I(metaphasg.s MI)

@ EZNFR3mEIrE
WAV IER, MKE
LR 51Z|SE’JHF§'J}7'
(E%*_Lﬂym) IEBL’EWL
HY o

O N\ iR RRIRE
2, nN MRS
HEE TR IE R AY P
A IX 27 A -
R ERE
BTHER 2 —
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FR 1 O 1EHIBEDLI ] v scom

@ IR KEV BRI EIRI B

HEHYTELE
® JE[E)RS

HOEER=

(BcF)

Zn

|
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AA

Case |
|

R HY—

BRI 4 Re P Al BE

Case lll

AAFIBB’,
S AIBB’ Y —

. 22=47rrlléﬂé.\

Case Il

+
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1 1% 57 Z2HIT 72— )5 2 [(anaplisends 4d)

® 5 3H
J[ER

(

3|
Sk

TNSE

& R [e) PR IZ B,
> 5l 7% [2) FR AR o

'$&/~E_X_H_JI}_ BN

i), E5F

RBEFH

M2nHEE N,

Z:LJT%ﬁ%_Lﬁd\%—J,
BREADE; B

B RIS

ST B BF.
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1 B3 5722 HIT F7—— KA I(telophase I, TI)

oL EWﬂﬁﬁmzé,Mﬁ\
B, THEBREHITE
REAZHE) ;

Oz =IRFEER A (t 57
RITK), FERT T

O MRtEz mH, BT
HMBEZRR, FRAZ R (dyad).

www . kaoyancas . net



www . kaoyancas . net

| B 77 HAIT FE—— 7/ (interkinesis)

A [EIHA R R T REVPIR 7 R Z B H)— /\|E_|.|E!Ao
LTS B2 R EHABELE B EEARRE
O HREE . EHFZIMZH, -é&ﬁﬁﬂ
S FR 45 U [B] &R AFLE o

© AFEATDNARH, A IR]3H T o 2 HDNARY &
BEWMERARN.
@ AR R LR R B .
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| 7 2RI FE—— W 70 F (meiosis 1])

/)'Jls& 2 A P
—DEEE 4

E’Jﬁﬁ/\%éﬂaﬂ@eL Y

SRS AR,

SHLHTRE
SERR XA, A 9
KF1. B, F
3'{ L/\H—J-HH
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(1) RIETFKEFRIBERBE A H’J'I‘EE’I‘L
® NGE 4 B AR (2n) E 33 B B 97 24 724 1 4 R

(n), SCIN TR eBAEE IR ;

O® BEZE M MAER & R E’J/\?(&w FXANME)

MEBIZIMEERREBAEEBE(2n), RiF

T OMRIENTRE .

SR n) s g )

RO )

SR4R

AR " )
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2 BE T HATIE I FEX
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(2) REVNZEF=HE T EZNIREM.

O FEA I, —MMrmIA kSR HES 75 [ =2 RELAY,
[FER 1 PSR ER R e ARREN 7 AR, BSR4
MppA2MIEEIRRBANASHEACGREIRELS,

recombination of chromosome), =387 47 Ec AL EAY

FAil

05|E§5I3§5|57|< & BB Y3, E’-ﬁﬁ;}—m & R [B] Y

Fr % 32 #f(exchange of segment),

HNEVTZIZHE

ANEENYREMCCRE IR FETEY

I—I /:3.

of segment). X EEIIEEAE
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52H, recombination

HYE A
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F4T B FHIE I Z

v BERERC T RYAZ BX
— \ X*E

=, BERIR

IEl \ _L,Eﬁ/EI\.IEEﬁE
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| LB F RO B

A TS,

B 2—12 St
LTEd:  2TEE 37k 4FFE S TEE
6FR1E TERD  BERFL  o4ESk  107EEE
HIEHE 121E

H.FI'IHE
rEAEEIn

"1 BREE Cn)

thﬂlg' T LM}
|2 EEEEE ()

E'SJ:E__E:!EE {ml
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—\ =t&(fertilization)
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W FEYINZRBIEIERA
W= #5(double fertilization).
® LM ERNRA N BIZIEN
HEEE ;

@ H— 5% (n) 5 54

H@(n);dr*é & F(2n)
R ABRAE;

® 55— EZMO) S AR
Z(ntn) IS S AL %
(3n), FRKAERIEH.
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W FIEHF REEE BB HIETE R

AR
2n

3n

2n

2n




@ BRI T MM ER M3 M.

REAFE. FUERMESFHIMER,

W 2R A B H AR L AT IS

BT RERIARBBVFFEGER D
AL AR HY TEARHFE) -

33




=\ HEYXK

® HEI K AT LA AR R:

FEFLE R (xenia), WIRATEMER: K

R REERINE XK —I. FI?LEEZEI'JE

EEERRENTE, BEAPEInZEEEREBRE.

g—zbfii,&lim B HEYE HI AT E R
AE

R EHE (metaxenia) : MBI
MR REFRIETARALRITH AR
MR, FIaNIBFFROATLESFAE (Fh B PR E (B
) F. REERSWNZHEETx, MEHTE
iﬁﬁﬂbﬂ%ﬂiﬁﬁﬁﬁ“?éi?i B, F{KF

E;u




P9, FehE B (apomixis)  wsomm

OIS EERENELMME > Bf
éﬂﬂﬂ@nﬁ , BEREMFE~ || ®
G J':'ﬁ,H/Jl";;E THo

® S M A — ﬂlflﬁ#ﬁﬂ%ﬁ
_thXIL. 15 %ﬂﬁ ol
’iﬁl‘li‘zﬂﬁﬁ%ﬂﬂ’luﬁ

#%?E??%L:F?E'I‘EEEEO
O Rt EEER R REEY Wi Ak TE R A
Ejﬁfjbﬂlj 1E| ‘_BL.?R'?— ﬁﬁ(zn)

IR ESFEYR CERHM SR B2
FRAEY)) B 7R, HEEY ‘ ‘(J“)
AEAHLIE. > B 255
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BE57 £ XEBY

S R B EIRER
OIEEMNMEABHEEE, WIAERE.
MNEFEIMERAME TR E A —RIN A

%‘Bﬁﬁﬁ

] ’:I:&:;;E&:fl:@ﬂl\]l_:_t I H = .5'|‘$
"%ﬁﬁg,&%"‘

(alternation of generations).
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—\ RF1ERIL SR

@ fic 12 (n) H‘ﬁ—
B A=To
@ B F A (2n)tH
—BERtER=FA1

=

@ B{EfLFIR
5 _ERFIK

,E':IE-H-,{& 7 ;ye B 2— 14 L ETaBNEEDE
o TR R A TR AR 2 b
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g :@f,,...—- t%’*"

® a1 {&(sporophyte, 2n),
EF A= (F A
=Jo 1K
® i F {4~ (gametophyte, n),
AL F I K= F AT
=H M
O —EFERFAIMHHERS
==R T SV S L 1 v = B 215 BRRLEEE

o RN A VP e a0
FiattRz E#,
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= BEEELETE e

2 ES5E5FEYIZME M
m R _EREFITM
RS BRFEEFAEB T
K228, (REEKIFEM
75 B .J:’E—”:B%jjl]

O RuES & B HAZE (1£25 °C,
%Uiﬁgﬁﬁm,@%
HE, TRXRBFE, $
A% H D (2n=3), Eﬂ
FA 5

B R AR R B4
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