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TRA STA APAIAS Bea Paes MdI-oSeT ACA AA | TAToR

ania ATT Mapp Gaia Tate Aen qecaF

qk WS, TOM Fra AOE T Moe ACH Tah Tew

ast FAA AMT! Clery ak MIF AMS AAA «

Ee FA oF WR Srging saa ov eatel Teter

Caaf QTTCA ATPMTAS (SAA) AON Sa AAT FACT CoAT ACA |

aa ators Cla SIs serene Trsimera cece APTS

ealiae AACA” BAal Fa RAR! old Glee CHAS

spits sa Creatas ~erericte ae ACHR FIAT Ele-RIe loa

etry eC Ae alae aera Cit UE iios Te aa

ATH ARCH QAHT PALS AACA |

ak WA Tw ASG TM Ave AAR MTA Fal

LR UA RY RLY « aleyg Miavers aipe Crea
fate oer Slpersd VASAT Fal AAR! PMT BINA als

TOC HAH APY ONA FA TNE! BIT BATE

ANAMMNS WICK AISA ocayq faa Hem ANE! AGT

OM ARWIANAT @ CHAS Coy WHOS Wes CHCMICATCAA

TAT AAT BA BAK! GANT CHASTSA A aT ABwey

TAA ST AW WIT sad aca Ae Genoa sale

a a fava way fafer wacaa mers fate; oin cea

AT ACA BIE wet! «saarer Teelamenasa Uledign

TaSrs Be MIMS ase BT acae Pees usa aicauy

TAT TAMA AIA mBlaiy Mos Arr Arce cwey Tecacea

OW Al TAT MAM TH ATA Tews’ WOKS AMY BAS!

ola are win urefas pou! Shoaa ceqey of aeraa seq

Trees fee, ale sere ote free! ule Ue RM

Srna Honey” walt oe AV AM SG RIA ATA ATATONA
AY BT VINCE PHBSOMNT WMI BAT! AMET Arey

SS AY, AA 4 AS ASMA TATE Aa seed Siow



a MIRCHI OT

CAT GSAS LTT! MACICR, Cerca TerorAcs, stat a a

GRATIS TACK CICA SIN VIM |

APUAS BA ISG TW ARwAeTA Ae aT GS UH.

Big oS FS Tews PERT Ms FAC MAT FOr Ale a-aat wz

RMABT GAT AMA CHT SC MA AAMT AS A BIg,

ANTS NX
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yy DIT s Aa ~
- l

CHIT TSIM —<; CHAOS sfoara—1—7 0|

ToothSl DATs Wa te

wate xy; ay Te ona

MKAPHY AKA Petes "TST TOC ARTE
ee 8; wife oF 8;

smeraya 11; emery rt at ommatter Snaern 12+ eehe ae
ITA Se en 13: oth reraretbe vsSete eee
7 ’ ye 2 :fee one fort 17; m8ve ro mace

laa : ANE SACS sates ,9; Gret Crane im om1s be on ancatet wr 20; eee
DIAS Weg Py eB vtoe 5 re ze
yy 25; oy TPR TY 25; aerite L Sereta wecatea

polaA Begs WMecwrertey oa tera ABTS

PEcwtey 29> preg reine
ree se ote 3 osSEs ee

TAGPAy 45; actrats ss am 'UIT UeAIPT 5 sus ome51 |

TSA” WATS TATE

CHICIA OTSOTST ono taq 52;

eceraTeret a 555 cent nee ne 7< q 55:

63; SaCoTaT ot ssay 65 ; a mtCACREICATS 69 ; ABCAIOTT



al MRT Ter

70; wissu 73; facetaa 79; fasetra circa

83; Tree ler 841

AGT VMs THT TST 86—116

TSCA 86; MATA Siena’ 96; sR

97 ; sicatacaa Sree 110; acoA @ sCTTACAT

want 111; Beary vaca CHA Treray 115 |

BS UM s WCNC SI 117—188

Caracas Asay 117; carcacancaa Asp 117;

SIMIC) BUSA, «4118; Asaf 121;

STM WMrePAy 123; qceormmecoriay 125; cg-

CHICA CHICANO A AAMT ATA 128; canned aaa

133; CACHE OTAT STOTT APTA 136 |

ABT GATT s Beret 139—152

Tet tel Cleo aay 140; at cana wer tere

140; raTCaTA aot eet 141; faces 142;

Srna 145; orotate aia @ Bae

149; apits @ Betaar 1501

OGT VT CSA 153—177

Tear ae «153; cared «tod (155;

ATTN CHUN 160; cSICMICCA Uaea 164;

ANTS Mice wc 166; mM «S

aeiaaia fre 171; area anon 173;

B cararcra 175 |

TTT BGT S CHITA AAAS Tay 178—205

CTMCATA AAMAS Comey 178; facets anfaw

179; foutantcaiateis spine 181; DNAz

THANS MB 187; seaq DNA 189; qacaiacats

Snine 189; otra RNA 190, apeTag RNA 193 ;

macacaaa RNA 194: const 194; cabrararanter

6 ForaTTibs 195; cacaivs opnet farrgq DNA 200 |



5 tg OTT

ary VTS ERT Mine sy (Tere) 206—215

meet 206; cart faery 206; ala Taocoy 207;

facta 2a 208; fae Gateis TAA

211; aze-X spate 211; sera 5 orate 213;

TACT FAT PIMCH Tea 2141

Oa UAT S HNN USiea rae sy 216—250

Woe @ Vlei 2175 ylecery a Teazcror 225;

Soy 228; Rea 235 |

qe TTA s CHT mea aia a @ Hiereente 251—289

Boerne 252; aneqe 252; acoiiaacaw 255;

Teoiiwecde 255; weoreowrecas 257; wpren-

Hiaecne 260; ucanttecay 260; oncencirecao
260; UNCANCHMACG 263; GHorz wmIenneACAS

2645 Otis BMT eC 264; Bcoy-wIeT-

army 265; wagveray 265; wecniqe 268 ;

CUUTICTIAS 2725. caacnias 272; anferariae

273; alawed Certs 274; slay Goncg fe-

BCAA ate 274; ifereacacwr fast 278; fasota

AlAACATS 282 |

AT Us Fa Sora 290-—315

arg era fe? 290; Sracrancaa 292;
TTMGS sixes eur 293; wma sine eu

294; wal CeTatocws TCM SAR Gora 295; way

WOT Fie erat waatyls 296; sfa-

AAG FA eora 297; XY cacmcacaa aces

sie eur 299; siae eorat waca antoew

299; ate ebrad wWeawreies ay 300;

FHSCICAT Aq 304; ata eora cae sat Trea

aoae ay 305; aine curs Talon TOI

308; aiae eoraa wreaa 315 |



aC MRCOG

Bw UT: Moree 6 fen Aes sere

316—318

AQT GUYAS CHMCMAT Toe 319—3836

areca «ator fer 319; vweraite rateg

AR Mabaso 319; cares foal wicaa

aq Taxtat $20; came Bitad AAA
Bag 321; for fa, ware 322; wae cece.

CT VIPES AGT TW GA Wed Cat Heys Bites

Tala tor S94; HBcoreerA Tipe 326 ; wet bc

FAR TSMC ict By tae 330; whey.

TPA FAR wlat Ba fay 331;

STS A Biers el Tay 333; cacaios

6 AWAY Talocaa Bera 334 |



AIT ATA

ABN

(& Ua TaD TT Tan View @ sat oe Coat cms cea (CH)

FAR Tee VA Wace (als mae cytos=wign BWA) TI

(aeg! wltecea 2 Taere eerie Ghew ar anal cea Ae

oT CTO CATA WIT (ACFS GING FAH |

JOO) aroah Bre hry Wat Wey Barer fast Robert

Hookc~9q carecery Teint care a cell wnlaserad meroreica

(cytology) a warmenga Aba wal feta fata cera fa

CaM) CHICA TO ULAPA le Cal Ca WA CHACS ATA (Toa J)

Hie Wt 2a ala wlowe war viet wa feta sae qT

a 6 a Es oe
etek SEY WD 8 te

B is GE Ge, ge a

een vn ae
wy ET. GT 2g OR
Rx. WP ae or gt

ce Coa gE EL sa Be
Chis SU ath oa GE OE

me es TD aay Os a,

t5a—l

fala Cr care Uleaw carcaa Toa

ma (fos cellula=rans qq) ary THA CHeTCs (cell) Trea “TATA”

wr a arei Hooke igiote “CH” CHCA Ol TO

Fear spome feta wear TR alae OTS Caleta! @

Tornices Sorte fast Malpighi oae Seqre Treat Giew



y) ARcorer ter

5414 ASIA Bee ACTA AAA Gilera Toa, (tissue ey sy,)

Malet oq Mooke-gq acqqnes AIA PEAT lal CHAT TA, »

Biama Hze rm Tne Coat isey ase Taertal CPT cig

ABT <a BCAA, CHICTT ASIA CONCERT WICH Slows TNA
MTA (RAT il WIL aepiey Corla ggg 1781 asp Fontana

(BLA SEI AGIA WA TS PSO PH BART

Delay METH IOS AR, MAINA VCC PIOUS AWA FO SA Se

TCHR GA GT ATH CHASCSA VATA F1 TT SAL 1802

aspiey de Mirble aay @ tign HE Ae] A AN faa

ioe) 1809 aspre Lamarck qagaa 7 WA Glew e ante Te

car tecn Coat) wart Tasstqyt Dutrochet (1824) ag ara

Turpm (1826), Meyers (1830) 6 gana Taeratar Crew «

MNS CAA GAPalss WMT MT Ae HAT Taw Grats

asa! Aa @ wae Robert Brown (1831) wjletea are

COMAA TVA CUMS TOE HATS A @ fora ws Wace Tae
Slay (vucleus) ay Mat at as aed Aq Dumorlier teary

care Trera creice cocatacera: $ Dujardin 1835 espa far

ments onrta carcaa feo nels reese omits “marae”
(sarcode) aq ta |

HOP VTS wa Seat Cle Taerat Schleiden

(1838) 6 onet fazer}? Schwann (1839) cara speatq (cell

Iheory) seq BAA! OF THM VAN RS BA TAA Be

MMT AA THT UM ae WT ASIA PeS cava faca Coat

CHT TOMA Aba Slalaeary Os WarTsetat Yay! von

Mohl-qz savage 8 TeqMTs AMEN aq: Schleiden

Schwann-e7 375 THR ZA HE TAA GS 2G TaeA CA TT-

leer teat a foe cemta open care fan Glace aioe Taher

THOTT THIN Tor Ter Sera HC TALS HAAS ATA BIE

ANKS FAL WAS oi wwe wiles aacerat ae as WA Fie

TATE FV] AS TATAT GAS THAT IASG me raza Schleiden

8 Schwann prams aren mm fate te Tr err eacarei

BT HATHA AT BaoT Vale OA Mea Beat teat Bea-

TSA] VSENA AATF WATS ware ates caw was Bs
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ne TT BH MG; GT BT AWlaAl Goer gicay at

ECHR THA Mey Trea Tacaaibe (cocnocyic) wea ana

aq Ploq! ak TT OE welatete am Tiaia

carcbiaterl Teed COAT! CHA TeqeTa Tee, AA ea ACI CA

ACTPUIAS Creed ATwis Tres TAA @ wis vilaincra WAcoIeTET

Aol TAT WAP UIT Sara TS RH Peapreios

MRE GF TH Hew os WS TOA CAS We foe ATI

1530 epee Schleiden gee CFO CT MAINT CHICA

foo Wace (Cyeblasl) gate fABH tar cas Cert VII

ort CA G2 TE AIA aS seater fang 1840-1860 aspicarq
szyy von Mohl, Nageli gage Virchow ere taearala se

AAS TA NCIS THA MCN CAAA TAS SCH alos ZAI

Carat ror aamiig Glew @ ant card cembreneca

Rofale wales Sy) 1816 apie Hugo von Mohl Gfey cera

‘Sorat UEC MIMTA TS Concoretera (Preloplasm ; aphex wpeq proto

com PlUsmM—aiey) TIT TH) 1861 aspyceq Schult? eet caraq

ALCEIY” @ OTS CHITA “TRICOTATSRCTT’'A TCA ATTRA STE CAT |

Schult-.aq concrete seam (protoplasm doctrine) oaGAKA

m4 GUAT CADIS GBS TBAT STS CHS COMCAST BINS

TU O38 HIYA leas Wiel Cater) Schultz capers oaF

“selfs sate Huxley-8 (1868) gas acer Cl CencoreTeraz

zq Get Telearn Wuxlev-g scaat cencoreert 1S-

ace waa BI) 1880 aspraz Warstein aatr caiaa Tav-

SAS Cabins canoes (protoplast) ary ufetzs

a7aq |

de Bary, Sachs @ aren faerie Shores cara wearers Tacs

QO TONS AIP BAC GS Vial ST TOA Tea (organi.

mal theory) qoq SAAT! GF WHAT WA ALAA Fl

ae NAR TANCIATST Tea Coal VaR CANOIATaT UPS

CBG CID UT A cae Teer THe Va Talo Breast PAT |

wants (Organismal) seam GAA HAS SA HFA

ate (unit) zea za a, Pers Gas ost ass fons we

Al oF TS TAA HeAPTVos THA VA QF CHA



4 ATecorerter

1835-1839 AVICHA scyj von Mohl cary Tae aR 04a |

aca 1858 erepicy Virchow ave ACO THR TTNPTHICAT

FASC BUT AMG RACK, WAT CAT WOH OA BCAA IWy-

cared Tao wel Ue Zag! 1882 easy Flemming

IPOS ME A Taw ara sa e oF Troe

TSCA (mitosis) stay Hat Waldceyer cent Bey Fee

ray wae acy (1888) ws CaTCMIOTT aA Sead | 1866 apy
Haeckel enfspuo mace ma 1871 OIC Miescher fagatq

(eae facets cota) wiles Frcaa aca Fiemmineg

(1879) faGetarcad sz axrerat Secs CHT ATT Cra! Tole

CAMA acti free arr acale7aey | Uertwing (1876) |

Strasburger (1884) Weismann (1885) arets faweratarc

ASM BG BA AULA CH Caos AA AMT WSS!
Wilson, Von Beneden, Boveri angie Tartare of Acasa

TAY Oretia Baler, af ocad Gara fete aq Weismann

BTN “CHCAIMATT IA OATH” (Cr omosomal theory) gap BAA |

1884 angie Von Beneden @ Hewen wea ty CeICTeT

ay lett SRR Teeny HTS PHO HTT MT CTT ATT | Sta
wacqe Heitzmann, Klein, Flemming, Butschli, Mayer, de Vries,

Benda grote faearrlacnd Aas PC SNPS, ATU, TWACoTs-

Tegan, sein aS Soins Vay HAL AAT WAT Sra fears 1 1882

aie Flemming cargos Gets @ SICA THT
Biases Cary aaa) 1855 espa Pringsheim ewarera sat CHA

“LSTA ACT oT BCAA A fea fen ua Kolleker (1845) cacaa

Tl war, @ ToT, ae Vacarati Butschli (1875) fears

alate @ wipe (Taras) fara Sievers aaa Bea |
Oscar Hertwig at opistaq (Sea urchin) efyenscercta Az

TINT, G Ma Told faery ae Aca e aeeTE Tae-

PICA TE Gorata sray 1 Strasburger wraq ce Siame wie

TASCA ANT wae Twos tacna Tere Le, WA LST ATS Cars

Bo TST Tacs TIC) Weismann avery Ch WSbT AOA CAT Brae

CHE CAS ADM WA, ALOIK Gay THAT TCNTS @ Healy Wwey placa
TEE Tat ARS emg Von Beneden (1887) wea ca wieene-
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THMCAT ANT TORU G TS, WATE ATTA ALIS CHICMICAT BCA

& ORAL THT CHULA TAG TW ATSTA CHA CHICA AICS ALAS CHICA

Ta MCI 1894 aepicm Strasbuiger way AMIS OTS

MCD ASA ANT CHUCMCHTT AIT Sri aT! 1903 aso

Flemming, Von Beneden, Bovari, Montgomery g@ Sutton

eMac «(merosts) gene oraTae fara Aa Set a TET
TAS THAICSTSA Aol aA 1887 asc & aq O. Heriwig

oa R. Hertwig ari erica PACH AAA BLATT | AT RT-

TAF HIST AITATS Wee 1887-1890 yaw carpeyg Wa PH

Tas BTorgs (Embryology) are falapena ates feet az,

PRINS WAIT BCT CHAST OS ANH Lone lacy aK,

mmo atana fafey ser christs ee wats scale

1870-4 sacar §«(Microtome) afaarq oatl TaroaRt

qo! GF Wet ALD A Has was CHA FT ATT

TCA AT ST PHY G MSHI AAG GATS BACK @ UAT Ay
(staining) fecapiy (fixation) she afem Getite Zee |

1865 apie Mendel wig acaana Gag fete sea aatr Tray

AEM BAT THE SAIS Taek VA Sera Lae AA

7121 1900 ITH de Vries) Tschermak ge Coriens armice

sated Mendcl-gq aq onigesta sea) a BC CETAR

(Geneties) a ated Wee TT) Gbwerst Fret werree eiay-

WA GTS BA AVA HTC TNS ATA Trea GTA

CT GIFS AGM FACS GLA-BAA TAS STA ETS ST

i Balaer) ventures oF ws Toney ae Fe OT TTT

a4 Tae ArT Ta, Tae TOP way ow we raTTSg @ Sine

Tey TOT CO MASH SH CLS HAM AVS OT FiOS G CHM TS

Ta ass Tmearae web Wael TROT Sea e Thies

NAAT VA WI Aersp year oes eat lary sae Tie

FRM aTARY Cex wales Werte SW AMa Fal srw as

TS ETSI OFA AAA HT AB] ABA ASOrS ayy
(Cytogenatics) ay CITS-F TST SA ADA BCA |

Sala wpernig magera fate rsanera wena Yer fete
FI PUI AAT TSM we Wore oF aT Sietart



6 MACoTeT er

Weismann 14 Ry @ MoH TOUT APPT FSeaq i 1896

asec Wilton aeegTy CMCC GIF TAT BAT! ACA
Morgan @ wid watt (1910-1926) Wilton-gq aq

ANAC [lw GSA CMY BEAT |

14841 eT [Ce AO TOMO G CAS PACHUCA WRIA FO

CHICO Wee GAlo RRL CATT Cee PAUPE BN PH Bag

FRA AAMT CY Adiwr Pdi Ww RHI BHU Beas Ke,

Wad T4esciay Pot YAN VAP Go ALT Weg

Bee AE MT) MAS UTC TN Heals Coast WA-

Copy FAI Wwoq SAB! vsilooind sncwa They BI CeIead lea

fend mar cay fawn Sola Beewsia WaT Ba HOA

2CACS |

OF WEFH ISD Stet FT S HAC AMT SA SAT TNS gs CHICA

CHT SHA AAAI VPA AIT BWR! WieAa Aaa,

OCMC BETST @ Dlad TAH TACT GS ieaad LS TACT SITS TARA

TAME) cacatos amet tenca iu. aa a-a (Teel -me.41e-TaG-

mig mlRe) wal annias ora 1

ISS] <ray car Balbiant ¢ oc fpr? lor Tr WMA oat atyeG

CEMA TA AT THATS (METRE) MAA A LTA “LTS

ATHY] ie sh PHM RTA NT Gee arg Trt HMA

rely faterfes, | ore, of asp Muller (1927) @ Stadler (1928)

Fe We TT agate ferg (Vay) gare ara Siast Freroxq Cuat

TAS WPA BAA | Veils mrACKrT Dora ace Ara

AAMTMT AVC SAL AAT Gla Aw e CMEC ale

Slory Awa TART BAT WS ANS! as ANA niaacri¢e

UNITS? Zoe @ Slaa faqeta wineries aay Taran Facey |

1953 acspivae Watson, Crick eae Wilkins fu. aq. a-4 98

HISPETA AM TIS WT TT TO. GA. a. Ms WAT AT

Sltast Mead, ow Soni Aet Bal AR! AWA TAMIA

Cems TU MA A OR BA GF 4-3 TSE MMiTS AB!

rarretsa (cutolomecal) — srayeny cay OSS WAITSTSHA FET

AMA ei Bo Tatey aprajat pater Weary Aa AAT

Sloe Aaa TT VAT AAS: SUA BST S HCMC BHAT
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nate GATS GA STAT TACK G2 FAs CHTSCGA ACAI ATA -

‘ah. % ATG TAM OA WAT GA BI KEG! ARYA

@ ThA PSTCTIIS OM VHS TT A ACTA Werle By

CHS] CHAOCSA ALY COAT TING So | MICA OSTOA

6 MAINT MAA Bl Faqs ass aed laley celalas ae-

saad GAT IAS MTT Bele aA coRwad wa aes
(Physiology) ¢ apenas (Ecology) ornana ae Fat

at fae aete <a acre (Species a Genus) caTCaICAela

Ue ATP FA Gera HE’ cara a Shecws cartier

Cs HT MPS HES TeTHlT aber apy Oelers aT HEACOL-

WA COMMCATTIT ATI ARI TING Fa wT LCA!

ISKyA ALY THTtorgs (Taxonomy) Fafaw cancel eres

$e] STAR HASCS7A AMAT OCMC aT TOAST TTA

PAT HS-OIMTAL (Cylotaxonomy) aat zz

Tom eters later wer og wolsrere alow ae

i, TR COL RGIS (Cytogenctics) oamay Taser

Wer TIGA WR OR BAO WA Sy va Gat fea

AIT CIPS AAT |



fasla Bay

Slot SEAN =A ( Microscope )

CAA Wiel UWA AA ca Tela AS MS TM GSAT CAD
con fafan maa Ga gem iater sect TEA BH (magni. |
fying glass) Getas salen, Uae ACA ALATA Bea bey Ay,

ratings Sorat aq (for 2A, 2B) wag oeRine Brce AceTHaA

SaqToR CATA

Brie fey

Bry Ty Coal FA AMA! ABO AI AIHA Te
ATS BPR Ve THAR |

BRITE VT VT LPT AM BATT way (lens) fyrq teat wa

UA ARMA VTA Tale Teles aw seq THace ota calla Ger,



TT ET Ay 9

. =q JQ A Compound microscope (fpq 2B) facx tA PUT

CAS TS OUT Calle Bop Ay We OT A eT

sareetts (objective) @ wi® form (eye pece) 1 cm CARB

ZT PRA TE MF OLF ALAS WT ak CA WUT WEA

aig ai aia

yet forms 4

CBTH ERTIBCNs

yen farsa

WA KSHV

ee ro

ae oe

Seria Ley Fi hi i — Bdrata 9 atvaidia B,
fsq—2B

oT Te Atlas Gea Ae

FR AG absteq (nage) oq WA BAHsiowea CST

wey (focel length) eq ace ge BMAD (apertwe) Cae STI

4 BT By RY ACH Hearse > 10, v 40, 100 Feq'y fen fey

RISA BIBS AMS! GA Wey BI sera cope (Od
umemersion lens) Hacc Tet TOTEM | CT CereabT Teel STAT

mY Ses US foor ae! os fort waresive freq twat ct

eq aloes BU AW Bq Me Icy carey Cray cmt

eq @ MIM AG BA! Bacwsioresq TH we forme fafor



12 MALoTA Let

(4) warative wrarcana (chromatic aberration) aAyey

Sen aot Tafeca (yrism) ace TH A AAA Ale

Teter acre Bec [FST BAI a TMaiyq aAorsa wy Cay,

(wave length) TAM! TIA Oso Fi Trea Coal CCH ACH

Trl wea waa fafea are aren fox fea aflame cate TT

CHIT SAH CHT Ale VIC AIHA ST CCH AA AR FT OTF

CHEN TA Tle MICA CTT CATH ATT (Toa 4) 1 Cre ATATS Tasty

AMY CACHT UP (Aris) AGHA BCA @ THIS AMT AVS CLA

me afey

=ee
a —-

= — ara af
aten die afr era ere eh fare ae af

oti “ aif ‘tar oF gi! ae

Toa —4

THAT L UNAS] SOT AG Tra Cell CSRS aR

Tad asa talon aca wren fea Tor ata cats ar

8 fafea ara afetag aq Ba I

AM TA OA BA CHA SCH Sle AA CHA AA AT aa & WEA

aleieace faq aaor aelr Wicd AIG Al OF aT los

CHT TLS GNA A AAS FTE AWA | OAT BH HA COAT CA

VA BA VS alo A Ba AOA Bea! 1810 aay Amici

OF Tb AMMA BANS LTaTSeA |

(lL) cufaerea wera (spherical aberration) gat

sis Tara teat canst aCe Teen SIA TT MATT AA A

ofatea Tareq ater cacya fra aaa wat ct wa7e

aa (Toa 5) 1 aa RCT RCRA SES APs fer alates Tarawa ater

WHAT CH VOT ASS HCI TIM BA) CACHA CATA Ty Trey
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seal Boras (mage) alse BH CHM GBT MMCAT Bolas

aR] PAT THAT TT I SO AoC Haas GAT UMS ery
zor GRTET TOCH CP TANT STATA AT | PTT TET STAT -

aifafia fees Carma facea
Le en atferen a fara «ies eifefars

Rt < en —— y SS —

| * SN

wea 43 \ —

fsx —5

PIMA MMA —Ls Bis Trew Coal crea fox for
aA Te HC Aaa FIT Gea ahr fatey afamcs ces

qa 6 Tex Tex ara atlas tea aca

MCAT BCT HG FEI FauPG (contrast) a Caan FT WA s

Os TPG Ha! afer wart sip Tree Coal CH AWAETA

FAT 2 Tb OAT UA AT

(c) fagte (distortion) aay mR CNR FRC BT HA

Seq oF alors forbea a fests aa ak T10 CRA CH

@ Aaae Gen oem faqyca wre (magnification)

way FTI

wareatee (objective)

TAGES FGA TH CAS IAI GATT APT SCA GT ARAL BA

@ 2 PeT OF WW Alolas vot Bal Areraiwes Tor ACTA

TATFIOS HATS AGA AAI

(4) wremite cra (achromatic lens) (pq 6a)—avi

FLEA FC G AMAT GT! ST WISH GSMS T-

CHBECS CHAT @ BLATT TATA GT ALOT MICS |

fae GH HTSRLS (high-pouer) Mrambs VACHSS 2 a, 10

whl WT UHI



4 mtcoratte

|
mt =

)

_
!

J

|

[ 2

——

!

|

“|

Toq (Ga

SCRIANTE CTH

(0) cafa-omconcersrtee (semicapochromatic) a syn8b

zaR (fluorite lens)

OF TAA CHA GMCPMGS CPA OC SMA CAIN-SMAIT

TGS CHA HANG THT Coat PA ACT AH FAG CH AAT BA!

Tey Oe ONAeTA Raab WIM ATal SH ATI

(c) COreomantbe very (cvochromatic lens) (ig Gb;

22 A WAS FAC CTA AST TTT AT ale CHAT WA aT!

Vy

os
ES

}
\

FL)

‘5a—6b

CCAS COTA



Beg bape, Tay 15

Sead peat tip (CPUC gloss) @ wae inal ooMRTisS

cee (OAT Fa BAI

TAA Saat waarsigs (91 ammersion objective)

SA SIPC CUHsioS Aol AT POPPA FAUT

ET WH WMA We V2 avis vlad GAA PA Te-

7TOPIDS MN VAM CHAT AAI

ATMA AIH PIVS WARS PAT ATA WUT VOI ae VAs lorwa

TACT AST ACH GET Tey Tay (dense medium, cayq—FB)

reese STAT TCT (ight mednon, caqq BST) AeA WA T-

AI VT AKT FS MANIA AMPA HNP TOK BA

Sa CCS ATA (aa bb) (Toa 7) 1 Cee APT AL ATOTCA BTA (C7 the

cal angle) oT Say TAIT ACT A BTA HOLST Aloette

icflected) xq (cc) (fea 7)1 Cea Pom Bay 6 WS

HMA CAT Bees ates critical angle-qy WH AG CHT

Coal BCI SA VWAaCHaiorwe WAT Sa MA AT! ASIN Ale

ace Sica Aaa fesnets Facwa Ccfractir mder) ay atz-
“> PaREA CHG Com (ecder rood od) Fee PAA @ DAG ECS

Tac fara wrong ater cece a PT CATS AA SG MALTS

A PA! Gay wm Be UCTS WA AA

TOG MHDS THAT AA!

Tea- 7

OB NANT TAP Way MAT way aad way Tafeq
orcad ater fey fon ora crews Wa
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Gye Tore (eye piece)

we fom fafon aso sal Ato See watt Oe fore

Aa HST ZT

|

| =m7 j | |!

\ | |

pyPO i

jot the sce
| \* see ,

Ue —_—_.
a a5

Wo
a \ |

I oy\\ il
f5a—S8a

Huygenian oe for

(1) Huygenian ae fory (fou 8a)

OF MS Toy AAA CMT AAAS TA OAR TAT CHCA-PASH

(plano-conver) carn face toatl TPA WabTA Beet (conver)

Teor Atos Tees acs AHA RAG HT aor Melts T

aera afolaq (real image) mara teat BI UM Al AF

WACHHIGS TICS CI VITA AT MICH TAS Alas BewA (aris)

THs Cae COTA) CCA CHAT ACoA CHT COTS THT WATA



ST eT Ty 17

qe! OR THA BNA Aas ATOM AW AMA Baa aat

aaee AAS BCA

af oe Tm Trerppyopeag (/ou pouer) opcerntos aa-

(FHIOSA ALA SMO Waals Fal AT!

Tres A MCATA (pomicr) MS Tory

Ta Cert Huygenian oe foca aso Tae sior ace,

Us ARMY NACo CHIN TIO FSCS CHAT A RATT TE

force THM BW MCHA OS TH Ae SAI

(2) waertcates TT ofaeae oe fora (compensating eye-

piece) (Toq 8b)

IR CHM

LH fears carey

aard ofefas

LH}

+)
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QF WS fom ATAGCAA BAcerslorwesq ALY Wala Fal AAI Te-

CHplored Gay AS aE (A HTS BCMA) VT PACAG-

TATES MNS Ty ST ALOMAA SACS MICA

Sacemary (condenser) ay Bens TPES CT

SUA MHA PV PHC ATOKA Tense BA BAI Fer

(OH BAA 6 WET POT AL ACH GAR ATA GET TeTAA

wry (tris diaphragm) acei Bian UTE Ae AT

SMM (aperture) ze aq WE Sos afolarsq cea
(contrast) ACU |

SAG ATA TATSN FASCIA TAL GALT BIST PTT Adqao Fa-

COPANAA AKA CHER ZAI

(1) woe sacerrrq 9 (Abbe condenser) (Toa 9a)

UIT FAG HNA AIG CPT WAS VI GAR HAMAS LACT GZ
SUSAN CHANGE Bacay (chromatic aberration a aq‘as

‘oa—9a

SNC PIT

16) wae OBA Baran (spherical aberration) seraqect

FAS ACA AT! VA Paws AS cacasacoa (plano.

convex) Tara Tacx Coat!



fsq—9b

VISTAS PACS HT

(2) Oreeitos sarernrq (achromatic condenser) (fg 9b)

SCAB THA THT oS BCMA Coat Fal SA GCSATlvs Ba-

COA THTTMOS G CHPTADTET UTA MONA FACS AAI

TATA BOSH GAY Ada Vat Ay GF BAU ATA ACF

(3) slaw wacerara (curdoid condenser) (f5q 10)

TT CHAT GLAS] AH Vl SAGA Wee VAI

FACTS PNG SAS PAA CHITAG IA AT Sle BCA THAT ATT |

wefay caren (iris diaphragm)

PAUOM Bi GMP AME! Bak OPN Aye

TiN BW KE POS WAS SAI GMeioS FI VAI

URI UME Ve T UNA (aperture) sneer afaiea

THOFT OTT ate CS AA Al ae CHT PU SB OM BEA

AMAT A BSD POCE HAT BT! LA BCT BS TEA CAT

(contrast) acy ferme sacwrncaa N. A. acy aA
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|

|

_—H
|

! ULVSES

FH

wea wea wes

|

i Slawcas

SACS MNT

for -10

MASASG PACS MCA We Tey Gens alScey Ta

SLT THY Tey

WAT VE OA AHA G1 AH PIP SETA Tea HA

acaa APSy Taqat Mea ZAI

(1) WOT Ge WIS GLEy Bq aT Sverey THATS
Berg bape qrq (Bright field mic? oscope)

as Bare Aq HASTA CPT AHS BAI OAT Wear

aaa cease (field) Gastera urenteo Fal BAI BAT

SUVACAT AAA KON Wet ST oe Ga Gl J BM

ay RUT Ter Te Teer faa wrraions wart WA Ws

CFS PHL FT Iw atolaa (image) Cwat ara aa ME

Tort a aholarace ocean AG 7a (fos 11)1 asa Gena bey we

Tah CT FROCE RGA TS MAI, CA Cw WSS cA

THA FAA HA ASCH 7.2, Ten Sede A HAT! WT

TT WON Ae weber aad fame wer caf
2000 A°,



21Beat bere TA

———— GbTy

\___ an far,

ate afsfeg

P GAUKseS

FACORIT

<— ajefay=a

Bway

to7—11

WT CHILE TIP] Bey VIC WSCA wae

CHI AST PAO ASIA OCA AM

(2) Gee craigs weattewr aq (dark field microscope)

os Bape an Tay wad SOON (aN FAUT

sarong, for 10) aaa Fa Bl FAUT FLOM Bor

OTA AICS TA WA ae wT Tae foa’e afer fror

UMN IS BA BATS WOT POs Whose a fagire sees
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ATR OAT BA aI Free wmprenced (Mckground) Enq

GOT TOF OHS] OMFS HAT! WAS CHAT Tey.

ater Fe ag SI, CIO, TecrelyR, Tor ty,

OPS, PrVer Sot HATA Se WaT FA ZA!

(3) Bternat sense seas Batyy aq (wtra violet

microscope)

oF Baber aq ahecorat APT @ THe (quartz) cry

Wl BM Wl CHAS MH TH MR MPT CHAT Uiw-

ANAT AMT CLG ACT AAT BCT SIF CHITA Cl Ule-

CATAL AMAT SIH CHT PT POAT OS Hg PH Ay TCH CHT FAB

ATA SIP AH HA WS TOA TT AW HA! Ay

BSaITAt AT CHAM AA Al CAHN FST Por Aloteas as

AM TA CT HC SETS Toa Cele AAI

CHMCATTA WANA Fa VStar AMT WAS Bea rey Ay

WHAT BAT AGIANGAA SAAT BAT Bloat ates

TTT OTA SEI GUTS bea TATOO fel MASSA THAT ATT

(4) afeare a PAT Seq tare eR flaore ence microscope)

(Tox 12)

Os BLAPEy eed Vlora afew aaa Fal S71 THES, APA

aie ome ufectoral afer cra era maprl wae CAT OMT

TWA UCN HI FAS AA! GFAA Pers Afowme aA RA

(fluorescent) ome age 03 afer afer tM

Tal Hated, Teareled eels we Bea TT afew!

ery Me alors Urabe ary Cre Ia HAT AA CH

CHT Tare ACCA HAA FCAOPG AN TT MTC HAC AT
ASNT HA AA! asaa aera (slain) saree (fluorochrome)

a afsaeraat 2° aa! unistor uraw (acridine orange).
Satie 3, (@naline bluc) ayaiqa (auramine) , fecnciter

(thioflavin) Sonih TA SANS | HA PSI FLAOTA 2 TPA

AAAS orcas Gra freq acai ase fas waa #4

CAT Carats WT MLAS cae I PEA ATG V1

FPICH MAT FAT AT BLAST A CAAT THA HIS Bea AT



GATE By 93

—— afean Sawa

s—— ATA BCS

[" ~ FLARE

/

HT GS WE AWAIT FAA WAG CHR AHI @ PWT ACF! Bie-

CAAT MTA CHAT HG Tey ATTA] A WCACHG VI WT ak

FRA BLT HT AY CHAT Ahora al BN Waa Fa WA

QC |
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) CPE cas

——7)

cry |

—-P 7 BaCHaies —
J Geaz qa

oy SACS AY

>ied O
—

———_

— FAMNSTA

Cla PiTa

Tor—13

a SUPE Sea PE aeaq falter GIN, ARIS UETEra
Se THe ACA TET Teca Bea aferces aM



BLT ey Wy Q5

(5) TET SAPS Bera eRe wg (PAdse contiast microscope)

(ipq 1s)

wk AOI AR Waly Hels CHA HAM AWA! IMA TiC

HAS BLAH AH ASIA cH MQ ceamy ae wea fatew

TS AT BTS aa alonsespq (efrdctrve mdex) array

SAC MRT WA AT! Tew CHR SUPE Saber AAT WAIT

read VATS ORO AOAC Mies CAM AWA FAT GALA

falen sone yg for for ora oad ate 6 nace afa-

aes Bal Cl WhoAAcesA HHT ay THA AeA ATA Gea

ae CTT BA MN wea Tatey Atonscea ap fey fey wea

TAPS BA DATS OHA WH Wearsio Cae Ll Ce Pa-

BU MATE AT TACKY MAA USPS @ SACOM AAI

TATMS BCA AMA FT Bl SarwOoncad Al For TAS

om t(annidar danhragm) ace Aa ASI BCI POS AAT

SIS UANTSS FAT AA! Bacarsioced Toor a Gard Townes

rap (defraction plate) a wee PAG ATF Taras Tatey ate-

AAIFA By seen asacs Tor Toy wea ateataw (refract)

AA! CPS TAGS UGA AS CS VAT Afenite e weafortas

UNA THT ATA oF CATA TET THA MeAA WI Alonzo

OTA STH CHAT BOT AT! OHH FUP WS AHH BA ACTOS

(positive) TEE BUG WW TSK ACA MAA THA A

WIR! Taatoe (negative) cE SAMO THA PECs WA TST

FTA (CH GaaeT TATE |

(Sy Screay wate qeq (electron microscope) (feq 14)

Tazatat Ruska 1934 epray Sreteta oeaber aq laa

RAT! GS WH HCA SSAA, WPA, CABIN We, @ CHAT ATHY

BROT sat FG CHAT AT!

Scere Ua bE Aga TAK ATS] CAA Sea bE ACTA

TAHT TOTS CHT HATH CIT BAT ATCT GCS MATS HH

Say CaTNT (0.05 A°) Bop caqeony (high velocity) Srarega BIAS

ZI Steere wera bey acena faceeray apapey SAS)

OF WH CAMISF G OPIS CHA AMAT AAPA Te CHT
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SM Hl Ber ay CHT TA PNT AAT THC Aras

HACE ACS ANT CHAGA ACHP STE BAS TAHA Feta

BUSH AMA BAL GPO BATE feoeqey (cethode filament) cece

SCHBIN 44.1 Celta WAT AA A Aas Sloe (electro
mOoneltC) BaCorAly TH was q7oF CAT CHA TSS FIT ATi

SHCA SlEtAT AM

Peis afefar

YY —___ ATHBoTAI):
WTIAS 2fsfay

VISITS

BLA FY

SACHA

3 QILATS

| SIT

; ( 8caHsEcaqT Tey )

fsa— 14

SCAG MATEY ACH BUA aera ae CAA
wor Taaiee afeias aacaa aan



Wg beet Hy a7

ROT TSA AMS HCH MeMs WA Asan Slee-olqe warasive

THA FARIS BA Oe BAAsioe wo per feast ao afoies

aol BA! STW-OrPas Avo cra a oe fort 2 afolaacs

oral Taqinw SCA TAR BIS CAT ATA TT Sara aE aPC

ath MMS TW RAH mma Sra wey za 2 mT Gar

RT PHI Alley Coat SA Aca Weensloa AVC AAPAT

OE | ACKPLIS CHAT STUS-ANS Praca Miwa Taaecaat (magne

fication) Tad GACT Fa BA Wacersiorwrd OAS CHlad

(magnetic field) afzqaqq Bra 1000x tare 60000, aaas fafoy

TEA AMAT SCE TY ATGAT AT |

as THIET Wad (FR, WAT BCA, WIA—

(a) Scareaa Seabee sey Teed weld CHA OAT AA AT FIAT

FUT FAS WH MH FER HABA! QT SPST WS HAT

aot AAAS BCS AA!

(b) gba PEI AAAS aocta CHA AFG MSA ATA AT!

(c) CHB AI WSN 0.1 M A BT) TOR ACA

arevar aataet (camera lucida) (ipq 15)

HTP ACH CHA ASCH AMIMGIT Visa Gay camera
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luadag wae ai abl fafa (vrem) @ ore Tea Coat

ANAM ALLASIO APH AGA HS TACHA Od A ACT ATH

AM MBS TACHA G CHAT RAG MS TACHA Tee TACT CAT

A OF BCT ALA PH JA THA OA CHA TOA JOTI Toa BETA

ALAC TIC WIS ARS! SiiesS Torad Tae cast sa (magni-
fication) sia Gay stage miciometer-gq AAA! CCF

WRCUATS LA AFT FANLG AA Gq 1-Lmm-gy Gso] HPA AN |

OF HHT 100-20057 wIy AEH Tl BPA CHAT wie

RNR TAL LIL BPAY MACS SHAT GBT Bey BCT

ALAC ATRIA PNT MST LA @ aA CATH TATA MATAT STA

aT |

TATE AY HAT HTT PSA MATIN SAAT Tay Micrometer

cye Plece FIRS TA) AAAG LFV FA ACF |



Poly Bey

HScsinters Habs say ciesfs

HEATH] AY HAA Ba TOY GN IIA WgloPas
“STECHTDP IAS” (microtechnique) aeyqi Awa kas

aa CHRCS Teates Pa (fer) qa wea alee sar (stain)

ze Paar (smear) aca, ora (squash) aca, fee CHT

(24%) THUD CHIN FHA TAG (slide) Coat Fa AAI

fevomty (fication) ay arateay

(Nat TIN UO Aelas T we wreles Bay

RIPCH HIM IT Faateay acer! Tate sect fre Sar za

FATS HS WAI PS AA MH WCF OTT Sl BI HATA

Say G AIT CH THUS WH PA Gay CHR lace Tew Fa

ZAl ASG GS ATA CHAE ASPOANT BPM LACH AW ABA,

SoA (autolysis) (ECE BET FAT GA CHIL ANS Fala

Caiat Beal wrest iets (fiwalive) caraq aAepDA w

i<ale THe BI

AAAs TECHS CHICAT CMD TACS GHIA BA GAL GA HT

UAS BAT WAT CHA FIPS VA AT! CHAT AAPM APH Fats

TREwST TART HS AT Fa WAST THad Tato wer

ATS Say Bema wea Tecaise Wasa Bar Fal Alelacrss

We a feat ame eace Tats Tecate toatl Fat sar

Teraivs Coat sara aaa faten ome sa I AAO SPIT TH

AA ARMA! CATT HT MTA ASU ATACTA ALCHIA VIC Bay

UNAS MMe A Aacvrereacs Peto WA wr Arr Peper

ASA BA SA! THUS CHAT Vey HA PHT BAT ACA GIT Gara Tres

wines opera, (Acetic alcohol) a area wat TW BAF

WI AS STA I! VMiAtos Bninwre wperseate fea

TS THE MSCS AIT SA Bates VAG A We AT
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BCA Ol] AO CATCHING ATA PTS BA BWP CHICA

TUTOR PHOCH MAF FCA GA CHAMCATACS AQTAY GAH AC!

arta Fat— (Carney solution) wanq ames Tata Bea BAN

Coal Sa BA CATT BR

(a) BPAeleagnss Besa
(absolute alcohol) _ 30 fae Tre

(b) antacrea sontatea oni

(glacial acetic acid) _ 5 oo»

(c) carcarpa’ (chloroform) _ 6” »

PTT BAT VT CMTS THUY AIT FICS ANCA! GS WATT

rae OAR mace (Jat) wahow scat

Bellng.qgg afqaioe aetaa Fat (Navaschin solution)

Navaschin 1910 espay oF way Beat eat ecaq ACA Belling

OF TPR, MASA BAT |

apo A

Catia oMtACw CHa (c71)ysfal) 5 stay

MAMA BMTAGS CITAw ~ 50 fr3 Fre
ataee Ga (distilled water) - 320 Tas Tas

Tara B

WITT - 200 Tas Tas

AMS eT ~- 175 fag fre

CHU VP AY HAT CHAS GAT SAS ANT ATO

‘By womacitaa Tee, ween Fa Tl OH CHC PATA

100 Tas Tre @ afm Get 275 Tre fre fafa arettea ‘B

teat Far SAI

arettaa ‘A’ @ ‘B fram saa foe urent aa-ofseee cape

Za areraa wart ‘A’-ce eras (Oxidising) gaye ‘B’-owe Taare

(reducing) yay ener @ WET BAT AAAS Get MAAS GIAMT

ae Sz!

FAT BITS ATP PSs OAT ASUTSTAT ARIMA GTvI-

SNE AT OT AH ze ma Gala (dehydrate) aq Tea
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Gl TA) OF WATOCS TRH Bald GH CH APTAlAS one’ Baa

edi A WM MT OK LS AU FI Bert aia wa ay fags

zy |

Pama Faq Mate (smearing)

APA A CHC Pa (Smear) a Paral (squash) ovatoow

SONG ATRG Cort Fa AT Cl Ad LH AAHMCAT ACA AS
aq SATS Ta sea «= (middle lamella) aes CHa Para

rate CAA! THis Gilera waaay were aa lea
(pollen mother cell) Tas wea aa at wale aa Fal

<71 PUTA MYTOA ACY HAs ANCwA Gait as Fors

elo CGA BH, WA BOAT QA reread Pea Fal Wes Paar

OTA AT CHAT FTAA Aca Voc avs @ ats Talon

ARSE AG BA ATI

CH PTAC TATA FA ACA GT AT WlABHA TSA TABATA! HNAV-

alae nreafeofas wuninG e AIPA AMBIT BACT

SAPS GIA CACY Ser THC CH PA ST ANA fer ATTA

Sania fats wee cace Ga wer Tred MA WIaSaTA

4Iny THA SreTSs Tce faces TAU wlaSsrA BTA ATT

AMMA, WSSALA Alba Wale Tana PMA Ba 2a!

a sa wa Pe sear Ge Bent rae woo AAT

WAST | TPT ACH Maal (anther) raq ea wTSTy AM Sa!

MATATAT AMG AG AAT SCF Bla Tees BAP VSM Fa FA

T MAMA HS ARS TH OTN ST! aor aise Sta THe

UVMISIS @ AAS AAAs CIT TreN aTASA STUCA

MOM ST WA BT MTA awd Acs ATT Arey -F

FATSUUIS ATSNAT FACT Vial THAT AA AGS WA PIAA VM CHA-

lt @ way waraa Hen ara raat face forest

TM @ SAT MATA CAAT TT ANAT AA BT CAAT cet

Tem Vie AT! WNSWIF 2 FAULT HO WoT AAT AS AA @

AC FTSOETS BY HoT Aaa ley Beer LT CN FAI STG

AMAA CAT VAM Gey as wr wary (forcep) fara

FTA CAT SA) SLAP AAT HALA MALS SCA AA FeTSY"
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am Mend WA Cel TZU Tateq rater TANT AG Par Ze,

OF BMA CUT FSP WlaAS WHOA TAT CHO ACACE |

wary (squash) sag orate

oe aato Schneider yoy aa tai ACA Belling 192]

AUCH COCA OITA Say MA WARM Mal! CHAM Baz

Oy TMT Aaala fecathce Mem BAl MAAC TWEcHS

HAAS Gey BAI Ada BAe wales faqar Mew TA
A. Spar Unita sata (en-acelo-camime) — opgie

Belling 1926 espicay GRA GTA Stay WATS AMT Was

scalar | ak Wale WA cel Ae Bq AeA Johanson

Bellingag amar oplacer stataa orator Tae, law A BATRA

Fata ZSat sara wale

OBE BY 100 Fre Tre 45 epee STATS UNTAG TAC BUA

ZA! CAAT Gv] Tes CacH AAA ALA ALA aS aT BAIA

(carmine) MES HA HOM BA Tr Seo aca cacer Peer or

TM VA BeaAtacea Tred ares cele cafas otacoroa (ferric

acclate) Gall FAT TT Bal TA TosAPT AT AIH OCT WD ATA

ZA) Ott cat cwlae STAGE NT TACT PATA Wella Ty

TA! CHAE VITAE Baas Ga TACT TMs Ter BA Ae

QA WSTAT WC CHTMCATAT AT 9G AG CHT |

VMPC Baas Tey Tay Cis WAR SM BA! AAMT AMlAITw?

Cl THIS WARS SHI SA Aa Ha TAI

FASC BA GHIGT BNA Brain (aceto-carmine) fac

BS WM BIRT TH Aaet (anther) farqy wget a

RCT CTT BAST Gee AA SA GFT Bis Tees waa Cs

BIN TCH MAA CAA BAT AL MAMA Ala @ Baye

VMAS Bey Alaa were aso sor Perr far cron Taw

FTSUUTS 4-5 AT OS OUST TAT PAT CHAT HUAGT At

BIN AG! Ol say A So AT ae CH Tees apey ara

WAP! Utolrs tral WE CFE SA e cart fren Sora Peco

MATT TH BT HSA SA CHUM eT ST BTA aS AT face

ASUS 2 GPAMA AS Aa Ga AAsity TA MEA A!
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SAAC ATAG CHAAA ATA Aer Tews WI Pacey caca-

CATAL FORTH WT OTA |
aroncam « TaOPT Oa a tay sae Uphar

SAMA CATA AICGCVA GOT BAPE CHA CT Fal BAI A

BCH AMAA FAH CHAT |
B. McClintock.gq gat WTA SANT AETS

FMT ALT ALS TW AAWS THAT CUP MAMA ACH OF WHOS

qe SN TH (RPE Tale SAAC SNIAs UP

G ORCAS Uae (1:2 a 1:3) aso ca Poo Tac

STA TAT MMA TT VIA TGA SAI KPT FUT AT a

AMMA GACH AST ASTM VACHS AAT SAl ASSWA MHANAI-

NAIA Gate Bey AAS WT AWA! |

AMMA SAMA CHAT (squash) acy TAG Corl Fa ZAI

FTAOICH BA PATA Sa AAA Ber Pecagq (cover slip)

Mat CHT CAG THA CCS CHT AAI BO PT Aewe ACA AT

aa cr THR SPR AAT HASTA |

(1) gar apart cotaiocr 45 apo OTT GITAG & STZV-

DIE GU AAW VA THRs AH Fora Pe TSG ceacs BCMA

GA WA WIV @ ora Peer CHa ie Bes MS 1 OF WP

LG e Por Pay ai Talae WaT SA @ GANA TIA WAIT eA

ATH PULS AS HAL BWA AA ZAI

(2) optrits one 6 oreacatienee specs 1:1 warns
(3) ” ” ” se 1:3 ”

(4) ” ” ” ” 1:9 ”

(5) oraonteee unease e aera (zylol) 1:1 ”

(6) araeret (Tea)

(7) qe cece FeTRwET Gra face caraecfera Goat srATeT

array «(canada balsam) mex za e LON Vors Perr Trex Bren

WOM STi AFA OFT MAPA WANG GF CHOI FATT

TAT TAC CTA GIT CHA ASF PSA PT STMT CHEM ACH ACF!

way Coal Fa MTSU 42 Tras Beal pact Tea Hse WA

SM LA A BAT QT WIACAT FCT CAASCH AIT MPS CHANT!



84 oecoreri er

C. McCallam.gg apay contrat Baia (tron-propiono

carmine) METS

VTA BNACwA Weary cAnlPicaicn BA SNE aT

Serer walsay (firation) @ afywosqy (staining) wreR

fafen Cie: fer Tex wars canteen Batya BWA Fal VA

BUNA BataNa TS Gs walorwo cate Batty Coal

ST BT a aaa Unlaios untied alae cantatas
spTAG (propionic acid) aaa FT BA MCP! Canlacaias

UNIPG TAA Cant HSS VA GS A AAA BCT ASCENT

WAS HH HA |

1:2 conforariae BiG @ BacATieass wrerceraceta Taree

mM THe Fa WaT TAA contac satay 2-3 fafav

TMM LA) FUG QF GOT CMAN Barry Tey SA Wea

Amati rR ta zal Parra sare wlan Act

FASC AMY TAT Fal TABA! 50 mee confocMias BATT

Fors Pag aster aca Trea Gay oot alos Tacx centocacal s1A-

Tarr “ica TAH ACE ACME BAA SA ATI

FTAOOUS THT WHLSCS BAT FAI Aa!

(a) 50° Gate confacaias ontace sensor Beep are Sz

Bora Paribl (cover slip) TSG cece MMM ACH Cae WA ATS

Taig WAT BT QF WW WG @ Bom fay ator garters

TateeG AIT TWAT SA

(b) vrmatraat fae operate, (taitiary
butyl alcohol) rconforantts GIANG @ Be —5 fsfac

Tseyey (1:2:1 Oey, 71105)

(c) pratrrat faerie ones, contarcmiae

BAG (1:1 BL)
bs st

(d) tabaat fasta ores 6 canis pi
CAs SMITAG (3:1 wees) —5 fatao

() tatmaat fastea one @ canter
alias oniyG (9:1 Barone)
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(f) ferma crtaastt Toure were —5 fata

(gy) saTawe Roma (euparol) faq Form Tay Sat eA

Bz I

THaafae (sectioning) a rene

Pa TT TT weed wae for waters cad Teo

CCA WASTE TAA (microtome) FE AST CP TW Cer

Coat Fa 2A VIP SATA Halos CHAP FF JAY DS-

Set TPA Tatiow Bae wa TBA Aho (calyx) @ yeTPU

(corolla) am Tax sive wacey 1-2 CHCHG AM SAT ACH AH A

TPel as Trtay Gea «ca Navaschin gary TH Fa ZA! ALA

cay Lewitsky-q fayy Tecate faa Aa FN RH ANF

OE MSR ITF VIA @ MH SM BIN Tea Fara Tos

ara anata Teh Lewitsky-q Tpgy Coat FA TEA eS

TA AAA HM SAT AA GB Werle HAT KG TA! aF-

aq ola Tater mneceects TCH CACY BERIT Fra (dehy-

drate) mq waeya Toot ae zal Sain Faq eratoa
(dehydration) aca THEM ZAI

(1) cercarecaa ATAICT

TPA A TT AMT SR CAPA CI Solas

alta Aa Seat AAT VAI

(a) 30 Tene STAC ETR CH — 1 yoy

(h) 50 " _ 1»

(ec) 70 ” ” — Aaa a

(1) so” " _ 1 yoy

{e) 90 ” ” — 1”

(f) 95 " ” __ 1”

(2) TRATIONS urea I a — ATTA

(h) ” II — 10 fafac

(i) ements HTACHTRAT @ Taareta (3:1) — 2 aroT
(j) ” " (liljy— 2”

(k) " ” ” (1:3)— 2»

Q) wera I a — 10 fafap
(m) carrarry II a — 48 gett



36 moe

fasta cara’ crea oa Peice Ce Ca CE beat

fren 35-38°C wma 2b cece (hot plate) Grae 48 FUT

area zat aaa Pops fetes ace 45°C wrest etect Arai

ma wat Prior 56—60°C wma eter BWarrolte Fa Sz,

MNCS CH CATE A MCE HATA CNGT COU CRU ON CHT

HOM BA) GE GOT HSI GST Ocal HAVA CUT Wet Fal AAI

QUOTA TIANA ACS GSAS CG A AA CAMP THT AAT

WATS |

THA WM TAA CT Age Baa Gay hese 49—52°C @
atsaqarcat 56—60°C setarcseq (melting pomt) cam aaeta Far

Cidw |

(2), Bratarat faeurer onerercrg (tertiary butyl alcohol)

MRC

TFA UW Tela fate war ome’ ator oles WAT

aT AI

(a) 20 “pereet SECA 2 Tol

(b) 30 spore ByTETaTRCAT Q »

(c) 50 sporey ByTeCTACA

SHON

Sezeq BSA —40 wry Q »

barat tawoset Sera —10 wre

(d) 70 spore OHTA
R30 Sy

RSA VTA —5O wre arate

Dat faeuse wera —20 wre

(e) 85 wore UneCeECT

BAS wry

SUT MLA AHO wT 1 qtr

barat Terese BNA AA—3S Syst



Meco Ma TTA VAS VETS 87

Cf) 95 SORT CYTPTCPTR CT

wa Sia

Sqsear VNR —40 IN 1 wor
Cail Tawra Breas SI

{g) lOOMwTeT WHEAT

LUT VMTACAA—25 SIA

DATA Avs Vea —75 wi

100% wraceaca sary facet feet wabeth apie

ATA ACCA CHA G CHCTA ACT Ol AICS ALA SAI

(h) Torna tera oretaaal eevee ones at aa

HT SETA Aas fea Cat TaSvser Mea

aa BAI

G) wats omatea: uct (paraffin oll) 6 tatrrat

FaUvTAeT VME HACHTA THC GS VOT AAT SAI

(J) aaa aeor Prbres cart Teer SANA TPT A Te eT TAC

Bey Maa Bex Ten corse Tt ated AMT Al BCS

OFS TET T Tea PP Sere wes Aa

(kK) GQ Bor mt & Prey cae CHT COC CRU LOA OTT

Trea Bara Priel ected Bleed THOM BAI WAI ak alot

AAA AS Fa AI

HESS TOIT CATT |

TPA TW TCT AAS CCITT TAT ENN BAA waler ArT

SN TA) AT MT AIS THA MT VAI Ply ccs AT

ANE (OCH ANS CHA SAL AINTAwSs Ser Sle sea meer Coat

Fa WH MNF!

CAA CUT TET TW TAT ALAS BAMA Sy BATTA MAT eTScAas

(oven) SCQ AMT Vl GFT TAMA AW Bras A ZA WMS

TaTCHGT MAT TS TAT FAT BA! erveq cece Pofeor cqa aca

cares fact Sea AE ONT @ TET TT seein CToTETG wer

THGRTA HT ACH TS Gay HT CMH GAM CMT COC UGA BH ACS

SPHSTIM OFT MICH GATT cay fatwer Teer Peres Jerse

] 9



38 MTecorerter

ANH CFT SAl TAA MPS AT CAG TST FFT MANTA

ATS BA AF, AH MALT GCS MHS Wet ssl Hey Aca

TA BAL AF A TOM AIS BASHA MA Hea Ga orice

CHGN BA) GIN ACT GAA GT Pal MSA SA! Fv. AeA

PIACHT AGT ST ER BT CHICMA ASST Aaa oles

CA TAA CHER ZAI

TRCSCTT ARI OUTS TNT TASS THA AP] CAPA BCT TA

(foo 16)1 @etr aia Tree CHOKF GANSTA BI TA VA BET

SOF AG GBT TIM QF HA TW MCAT BasTSy acs

ACT MSs wT WR CT Tl Ber Hales Brows

Tea fatatar «a atte woes sip faictete on, ona

QS Ae! GIT GF CHT AGS WSCSOAA CA

aTeq carucad (holder) ara arent Sql wae CHT TH

Bie Met ARUN Gers ose ca Fora Ato sa
RA WaT Geos CT MUN fos TAI CERT ST

QB Kit WAT WA AIA RVI WANA CIT @ BASATT
CHTTOA TCA THC POM BAT SNe AC HR TITObT

CRRCAA TACT IACI HSA VA] Aa Selawr vay Bea Hera
RCT AANA MT SX ACS AMATO @ RUT CT ws

Are THOT Al CT AO case oe ata ai wwe CET
(for 16a) @ OR DRT OF ORR! OGIO eutT



Teor wa tera wT syiw 39

(LPO CT CUA DIA Gow ae aa Tarnate wWer-

oil ANPSMA TON AAS LAT VAT WAceETAT

anc (clamp) ace ieca FEET (sereu) |G aq HSA AI

CAAA ACUA SCAT TPE W.CAA ACA ANSAATGLA APT TATA |

emia THOT CHET BUCO ACI Sl MSs CHT (Meicron

wale) FSS BI SA Bl CHB SOTA Hay TASCA GIFT

WATTS CHAT ZAI CATAL MACHA HET MPH TS

Z'G GEV PESTA ATG BCA CHT AUT BAH FOP BACT ATT

PEKAT ANG Bi af CSCAat WA GB] CAM Bay CPA

Ae TE AH AA! sor Tatu faca rows oem aa wat

qeyI (4



40 TTTRCoTeT Ter

POM LET Be AW SSA AM AI TROUT

WAAAT Cals Tare Set free sar xH (Tor 16c)1 oahaeery Tew

“Littl [TT TTyTySrrR ~ fies}

fa

Toa—léc

TEC TT BATT Cale tale Geet FAST FA Aww -

ae cwHieT Mayer-gq ag (adhesive) fey aca AIFS ASU
BSI BSH CON SAl STH AM TH META 7a as



MRSA ANNE BS ABTS 41

a oatine fret 2 Tae ae xa (Toa 16d, e) 1 wNewVT aay

AIS GST RE Tater Gra Brome areca Prem cbs wee

CHIT BCA AA! GAA VTLS AIT BA Bilas Sey THe TSI

23 |

TALIA FTSS Ala Sa wen eset Tac cma Alaa
Vo MASA | CHT AMAA Gey ATAU Talox aAPAlas ATCA

TAH S ATT BWA VA

(a) aaa (rylol) T a — 30 fafae

(b) woe Il a — 15 »”

(c) @eaea-orercaaca (1:1) — 5 ”

(d) OrCgiiaes sme eTRCeT - 10 »
(absolute alcohol)

(c) 95 «potest STAC HIRA — 1 »
(f) 80 ” ” _ 5

(g) 70 ” ” — 15 ”

(h) 50 ”? ” — 5 »

(i) 380 ” »” —_ 5»

(j) Oey — 5 ”

CNTACSACT HATSS AAP Mme’ (stain) saga sare 70% oper

CHA CQLSS AATLUT 2 ARH MMA GAA IA! HAA AAP ee



44 mero ier

remoatea (hematozylin)

mba Hematoxylin campechianum (Leguminosac

Tea CST) (LS MANGA WA! oF Clery Ayes SHAT «
Bayley ay Peay aie Tey BPC AGA AA! Hematoxylin campechia-

NUM-gy BCA VFM HAH A FAA AT AISA WA AeA

“TE CE Bl SS wine aa The wenia whee

eq Bl GF Sar amaxce Teer aa wey ea warty

HIT TQS CHT OM ACH TH! CANTATA ay

ITA PIS ASI CAACMBA VAs ARCH Bit AA

cami (hematin) afzatee Bal CRMC Fe Ae BH

G QT TABCVA ALY IS FAWN Ga WARS BA) CAMCoslemacs

Talib Miao wo Faq Gay TPNH Be ASICAA Aerre“ye® TAT

THOS Al Gl AA AlN AANA MAMAS AW Clos

TAGS TIA FA as aise woot za fens zee

omaree (UzO2) way Facet Ml Site ToMA VHT Qs |

Johanson (1940) o@ Emig (1941) cases ae saa oa

CAMA WIAA BCAA | Gl CPIAS eases Aree
(ferric aluminium sulphate) qqopep (mordant) face aaa

PUA | YET mb, Bete (potash alum) yaureo fears

qaMqao5 Za) 1892 AIC THICMICAIN IS PAqq Gay Heidenhein

Vey VHA CAMCT Bley WAT BAe! oF ae fray ates

TACHA BT CATA

waiae wel (Basic fuchsin)

PsA wales fara (triphenyl methane) cag aew-

WE AASB TA ae! wMacaPniatey (pararosaniline) | capn-
Tater (rosaniline) @ spceecy II (magenta Il) fairs aa

aie gat toatl aa a feat wmese cre wa (fat)

‘RTS BA Maasai, cniates @ cacertr we
OUTS CBT AST Faq 328.815, 337-841 qqe 365.8931 carne

PsA Ae wealecaA oiawe fens a‘aia SACI A

(feulgen stain) teat aai acae fae fae Uniatarcrs Ace MNTAT-

worer,twrra §=(paratoludin) acasct fetrea (CAT) 6 TF



atcermion caters ws wats 45

faBarl GHATS CAT BCA A fares Bors STAT 70% Vea
‘ comeal TAA PSA CHAT Ba VA

Tass (mordant)

TAVIS ACA ACA TaleTS WA GST BHATT mea TIT BA |S

La TTR BAT Face A seat Tatea wma’ saurs TAN

aes Bal fect era (crystal violet), feng wrancee
(methyl violet) Sonleq way wicaioa (todine) @ fratae

oiae (pierce acid) yao TOM AW FA SA! GAIT

TA SORLAT TID BaA— 4% BMAaT CI (ammo-
nium chromate), 3% wsopeniandt wee (ammonium

dichromate), 3—4% < opertaianm Zeryree (aluminum

hydroxide) a ONT = ALTMATT ATeE «(aluminvum

potassium sulphate), 1% spits oparceacag (potassium

permanganate), tyine wife (fannic acid) Sonia! asaq

Tor wears: 5—10 Tate wat Wag FA Al MAT lola

TAU GH LT CRA BT TAS A PAMTSS Wet Gay WraT-

LTTE TAVIG AA TTS TATA AeA Gy AMA PAS

T PATI TA WA FA Bl WTB Wea way

2", 4% cafeaa tarasu (larium chloride) 8 HTL TF ALVA

an 4% Pateramreantos ontao (siicotangstic acid) aaRe

2 7 |

Aaseay (staining)

CHT PACH ACSA ARMA ARG BAS Aiaoway Aer ar

GBT ACT AAI CA WRF AG BACH ATA aAlawosay wae

GANS WS DIL BA Aas Sas meas alarosay (diffe-
rential siaining) agit aca alaopaced FOS TST

TIAA THOR ZT!

1. arm wate (Feulgen technique)

Feulgen @ Rossenbeck (1924) @% opafe ae aaa Ba-

Tecert! erect 36 fra teat fe. aa o-ce afas sar ae
Cray Tee TU. aN o-F Untate GAA Ga Be AST

MIRAI PAT VA MCF



AG MRCoTA Te

PAC BA APOPAT

[oS 100 fre fae afore (distilled) ac MIS URS 05
any Calas wala (basic fuchsin) corey MLA CF Me;

Alaa GET ZAI BAT 58°C wronsnaa feeb sca Tales

CACY THOR BI A GT seat Acq AC wma Bria 10 1;

fag N TIC] coy sar 2a Aca 0-5 ay AVIA CNA ATCTHAS
(potassium melabisulphite) Mem Bl GA ak Wag

FHL SET BA TH BEA CATA THC GGCH HOR SA | HHT Sle WAG
Fre ALG SGT MLPA GTA AMG CaCl OTeRTA CAT Tha

ATA ACTA CUTALACTHIAG THT FAT TH ALKA Ve-
was (sulpher diorde) opera aren Far APRA

UNAS A WAC HAC Al BAI THE MTA TUAR-

aTarree fae wat asin a acer 1 a oTsforers
pacar (activated charcoal) farq ca Ba tats Tee ar

ATS BAHL HT AR AI aA! ]

BCA BA BWIA BI CMCC ANS BAA Walw

TOT TOS Bont wniAes wie sesq wacsea

Tact (1:2) 30 core 45 fatae fee sar ari wang 459, unis:

Te wince 5-10 Tafa are ai N HCl-g 56°C sm

12 fatac cara aecgrenaiaa (hydrolysis) aaa aq ac eZ

CHAT SH1 SMAT PCT HIT SAT TAS CHG VoI MAT VAI

THEE

wreaca at Trae aAlaseay ureatwared (aldehyde) fagzq
Tafgatg (Schiff's reaction) Boag apes | aerriet N HO!

(AMT VEHlaAS wTAw) Teer aacwrensiry sare fywina

camel (purine base) waar cece OMT AC FAA @ GA WA

wrerivere a (CHO) se qqi «2 unaivedu 6 yehr

mee oA Uniacwa ae falears weet acer ae zi Lea «

Stacy (1949) aq wm etera fale aa ati antics cit

CRS AT Tl BT AAT MA RSCWTNSTA FACT CHICA, 31

a facets CHR AS TAA MeN ART AT) fens CaM FE aC DET
TR Fa CHCTOTMLT 1G AG AN @ TE A MGR IA!
Lea ¢ Slacy aaa ce recom fatear weStT amc ST) Bey ATC



HAMA HATTA TT ABTS 47

TASS lSbaCwa THsSl Acay cere Ay ase waa wrerto-

FU TA GS PLM ACSA AT (lea Sa) THOTT Mey Bees

RECwARACHA WA Ala VS Al We BAAS W171

8 PACA TA Tea SA @ Few wp Cra! Apa Lea

Slacy-3 Wo Breca war Tee alaova calls wer ca
wis | Stedman g@ Stedman ace C] RSlwBenSlACAS AA FeT-

CM HAT TATA Face THOR teeTacy Tatea Bal as Tales Vet

AG TAB ANY CHACHA WS Hive BAI feng vq Danielli

AAA CA WC TATSA AAAS ACT CHAT CHINAS AIAG

TA GW GA BMT AWOL WA AAT MCB GF CAMPS BAC

ATTRA CALS AMIS VA! ASCYUSPAA PI AT MA FACT AIZ-

cree fee, afm sae cena sar Sy ATT DeweTATAA

BA ALUMI AI TS VAN GAAG Ha BAT A AT! VATA CI*IT-

BT ACA QACUITAIAA FAA AACIASIT MRS HA Bay aa-

wa Wer Tvsterau cals cars Talay cy WH! ak We

fASSTSVAG AROASH BCH @ AACA VIM FAC Ae

Tateat 2a

2. BaTrAcaqay MEY was sas sara wats

TOT, ACOH TAT Mala cae acer wal fa-feorrs (pre-
treatment) aq aq Tafex ome’ IN NTATOSTHACAA era

(PD.B.), aagieay (aesculine), afaggentaa (oryquino-

line), aeafstaa (colchicine) Sony Ta-fTaonrs saa wey

ARS BAI CHM Ulery fray waber Sar zy Sra Vg freq ara

"e-TROTTEDA Gay A AMIR Beets SA Aca wr fa tiow Sar wT
ATS FE Twat wT o Sexy eq fa-eomrs sar aq TT

TamesG Claws Una face wal asen ae eather at

Thy Uiema Bay AnIe fa-feonrs saa ome‘ faction saw

S71 WAS AIT HCMC 84 THI GG WAL LUT BUI CITT

tap (plate) open IR A, HAT SAT Satay 0.01% saipfaas

TTT BYSY THA GOI CocT BT ATT AAT STI ener ade Sar

SMA BIS CHICKS BAC BUA BST WAT TT!

ATS CMT ACT CHOUCPH CAG AAT Ta Urs AIT By TET

Tare 0.2% satofara 1-2 gor wcence atat za (Meyer 1948) |



48 mrecoreter

for-tipba wa serial ar Ma Unialos ontiwe @ wyreA-

corecera faery (1:2) fare Sar SON CH aT Te TeT Cal

ascuratiae Uniaw (2% Gntacr Bahr 6 AAMT ZCEI-

THIS UTTAG 9:1 wares) 5 cers 10 CHESS AAA WAT BA

aq oS freer Merete ae MoT TT Cat Hae cacy 45 spoT

WPF THACG SPAT Fa TAI

[*ontacor wala Coat Fart wrate—l00 fas THs 45 poten

BMASE VMAS 2 qT GAP wlewe Ba 4 TIS PeewTA Bea

2°, ania Balaa Coat Fa BAI]

TSO AL BST CIP Taher walerw Ae Fa TT!

3. fe-arn Graces (crystal violet) wate

Newton (1927) o% orate Bey Ba Scalar |

ora TTT Creat 100 fae Tae ofa TT GT COT

IDI AIPA WANCAG 6 BAM WA Fa sq! 80%,

OMACPACA APIMT ALTTT Beawiae (KT) aac asary SNca-

AG PACH CHCA AS TH GA WACwIeTT AR CATT!

FTO ACS CUT AMAA MA HT CLP GUT AoA VT Gara

Tate Cat wma’ Taino aT AT Sel

(a) fen ora wat — 2 faiap acert

(b) ver CHT Be

(c) *tIPRIT SENERU Ueto wee — 45 CATHY

(d) onacniace ones I — 3-4 aqua
(c) 9 ”? II _ 99 ”

(f) ” ” III — ” ”

(g) care wear Teen eater acy seswrfer Ter eI

(h) care orga IT — 5 Tatas
(i) eta I — 20-30 tafae

Gi) Baar II — 30. Tata

(k) oar Tit — 30 Tatao
(1) sraret arepna face sera fer stom oreRt STI



mrecotern water was apie 49

SAN Te TIT By dean for sea aas

Taran «a6 Teecinn are Reet ace ate) Smith-97

(1934) FOS AG PAA AA SNAG BylecHacaA Arg (saturated)

Torpine VITAE VIC fervor SAA Ae BAl AAI

4. Kautmann-eg waterline Wate

fama sara ra aretiay (Ne@vaschin) gaq ay cea-sAcaT

VMAs Bae HH Ba BH TRV Gey cara wa

THA SIA Meats Tales ATT caves Alas Far SAI

(a) 2% GPAs GNCMAMT ACP AF FU Mat SA!

(b) gagepr ter acey CHTAT Za

(c) 05% TeMUlaiera GF Gol A Sawee HAT ATT Fe

Fal 2A

(I) Bet CATAT ZAI

(ec) 29 wHlas oncmiaa Aree Utolae AT aA CAM

ez |

(f) wagomrtey See CTE IO CATA SFI

(g) 30% areca - 2—3 TaTAG Te At
(h) 50% » _ 5 oy mo”

(i) 70% ” — 5 7 mo”

(j) 80% ” — 5 9 eo

(k) 90%, ” — 5 7 Mm

(1) oraciaee were = — 5 7 7

(m) SATE EY STAHL, Sara (3.1)-5 "= »
(1) ” % (1:1) —5 mo»

(o) ” ” " (1:8) —5 moos

(Dp) Taya Beer —~ 5-10 » » »

(q) srerer teria Tre sors fey SIT THER SEI

mes aterg (light green) wey wracrt wats

wracay war 45 Talao cece 1 gor ae sara MA AIHA Atay

Oa Taley aye’ at zz

(a) 30 pete] STARTER ~ 5 fata ae 2a!
(b) 50 ” ” _—_ 5 ”? ”

(c) 70 ” ” — 5 ” ” ”

(d) 80 ” ” -- 5 ” 9.

4



BEY By

C>BTH ( Coll )

Fa wlaes cas fread aide! wand Olen a ania Ce CHAT

OFT THY MCF Wierd wacat (wucellular) ate aT) Bary
Cier @ Ml HT GAL HAA ATA COAT AT ACTA Wz_-
vary (multicellular) @itq ace

Tea Urea Tales vary Set Gacarat Sieg CH Aenseres

cra a fexrsioa sri wre later qacd Welbtae aA.

a aia OSS TO TI UNNI cH oats

qaqa Adie we agi Acetabulariag (gacarat Creel) CHAT

4

for 17a—c

Tater orgies Ry aa: baw ase coe

OPE ATV Glory gS (fom 17d) 1 Q area ata face ase MBA
(rhixoid ) NCS | TBAT @ taa (HE AA ASTIA THT QF!

TL CATAT AMT HT, CH MTT-S AT CHAT AT) ATTATes AE
Cay Clema care WAS (cubical), aad a aeAs (poly-s

hedral) (ig 1a, b) zai a wanna OAs TAT OSC



Cary 53

CH A, CAAT Cee (Toa 17%), Aa, Cee, TOT,

sTéted at fra Graal Soni | CHIT OSTA Bees aA SAA

Got TASA BAI GROG MTA CHA OLA Beas ATT

AZ,OTs BAI

THT SHS TITS FICTT SAI CHAT BUSTA ACA WTOC
QFE TAT APR BCR) CHA CHA ASIA CHA GC CAAA

agey Olu rors lu mae aq) ort Corals Cle as wa

Td UHM AT ATL VLWAK CHA A TG 10u 7avq 100m zy

74 GA DATS FW T Mb ARS HAS eM Aa! Gaol

Bleera By a SE (filre) Hpapa 1-8 fas fas ea aa Tee

AM Cy Viger waa wraler@~rt (Urlicaceac) rac oe TI

amy 550 fae fas ote aa ae anita Tow (acae Bie rae

URS) FY HCG GAA AT GT A AG! woe

Cie THA ABI concvrencha olay sol A wo as

(ipa 18) 1 cere amples Gay CoMcbTeTeTTa oe ORAS cant

SAT QICAL THAT AST WHAT ser ae frost «@

AQUI QFACY Caceres (protoplasm) aay zqI



54 mecoreiter

wey NG

Cais ate ats

Vincnicerg

tits

witzen

fadseignin

faoxtata

fatais otfart

fattre 1%

mecbisie wm

ie crac

AVcvisiiera

Cala ettbla

tox 18

CHCHATS BLIP AT HA Get CAT set

TANT CH Ca Cheer, Uoctia Chewy Gael CHICA LAR

STA CCA CH CH ATA ACF Al! WAAC IA APS CEN

Zl TBST Chews afar ahs (seive) aettw Taostar,

ae Al Baa Pansies (cerocytic) czars fag, Coa

6 RACH TAY MCHA MCE) Arealelaal, Alea Cee
(blue-green algae) omy oad TS Atos fava acs aT

(Toa 19) 1 daa carers tenaniaes (prokaryote) cary ace!
CoTSMIAes THA Wales TAS aT erates aan fasts

me TE at G+) MS) AlaTS Aa trae Fabel ane

THa ate’ (central body) man wa ansiOlANs TET CUT
eels wag e MeateR Ts) corenfsed cera faB-

PITA OCIA AT TST faSHte oma a Ae ABTA MOTE
CNT Is! Baise cars Mace ATS. acl
STeTTS TATE PTCA ANY ATS UNH 1 fay corsnined cares worier
AROMAT TESTA ICS 1 Bsnined cera fu. aa a. capHs,

conbta fecurra Ae Te ams, fos coraniged care facta
ASA AT ATI



Care ; 55

AT Cer CHT MMAM CHNCaCTA Tecaa Tees CHI BOTA ANS!

OM Ta cH wa Cle cae Gerais Clea wa

COMA CHS AHI OCH ATI CHA ATA MAchreeraT cers CoAT,

FRY COT ARTS ATS MTS CMCGTATHGCH THT BEA AL THACH

WD BAI Cacad Taine STA HM MIA Gas ABT! CHA

MS A WA, WPA PM GA SA GS A AMTATSs

crane Hee Cott Sel wan ferris, craton, Alaa, Tr-

Tacs, carat Tera fate sect aa BECO ATI

QF ATS THAT MI WAT Bet wmcs—ensnal vA

MAIS G CAP GAT A AAASY CY ABA! AAT APTN

Cera Taiwer CIT AT IATA HR PT OS NTT

CAC UAT CHT ABI WAT ATA (HA HA STATA 2 eta

Coal ZA AT! Gat Wore aces far ASH] CATES A As

CH (QS GAT CANA AAI OR AI AMS Mewar (plas-

modesmata) aCe | AACCUATUT TaTOT CHIT AAT ARCATA

THT BT |

Mera casita (plasma membrane)

COTCUTeTeCIA TAcaa Ala Tac Mest ome sae cay

Wal Ciewa cary oF om carsentaa fooras Tees ae,

THE AMT CHT CHAT CHTSATB TA AT MST MET TITANS CHICA

ore Tara acq: 1855 expr Nageli sey ene cried



56 ARUBA Te

AMSA BAT! OF MMS CHT MMT AT erermette (plasma-

lemma) aon 3a MeN CRE Tels Se STAT AMT
Gl CHSA_ (AL EAA) VISTA TARA BC, CHALE AH FCA,
CEA AMGEN Tata (surface tension) 7 aS bia TIVIA, TAI

easy
XS ==p canta
SS ==

(SS S>o
(= —»
CS =e

Toa 20a

AI THACAT Noa

CRIA <ga sical @ [Aarts Tana aca ere ATA FAA TibS COMET

(selcetite-permealiily) way ae, Gae a aces faa Taatios

TG CAVA OAM FRG MICA ae ama By TSA- 150 3 @ aor TAG

@ Cabta inca Goat caste wer mu‘ faleatre (clastic)

Fa | Bla aca fatwa fe-omise aeaa (Lomeorecular laye?)

BUA CHICA VIAT ALS) GAA CATIA CHCA Tairtoa

stan sa ence (Rohcrison grea wear aad AT

Be CANA Teas wa wrace wa (Tbe 20a)1 wk mA BA

Wl WR @ cain THA COAT! MCA BAT CNET PE

fates “Tan TIS! CMA mee sa 2OA o fatwa wa
35A BSUl! (aa werscaq fate omta es Tews AAT
mre TS, Baie eofe comin-fainw-cao in far teat! CA
Ga os WAC Robertson (1959) sbfRaG waaay (unit, mMemMr

brane aq TaTACEa | TACIUS HIM (Osmotic pressure) HearE

MAIN CHP AY Clad Cra Toles wag CH Carl fast Ace

ATT CHICA THR, AAI CAT caIb (80A araare) fay (pore) ence

TOTS ATT OF AMT Hay CH BK Oise STI aH! as Clas
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TRATSMS (microvill) acy (fox 2b) 1 wher wemfer we

CHIRAC TAN WHT MCF G CMA TAT ATT

mBcapiferd

ate —— — Men orca

- MRcBreirern
be

‘sq 20b

WM CHIC CHA CHA GANT CI DSM Bret
Tacaiens-aa ATG VAR

warcoraery (protoplasm)

CH AIT ANT CHAT AST FHA Gece GACY CoMGTATET

ACAl CF SPSS GA WAT LT AA AT! CACTAMAAA AAAS

aol BibT! AlAs: CATH 15 MOM Ge aCe Ty

SAG CM 2 Altmy 95 oy AAS Bl AL G6 ALD Weer
(dormant seed) saa afama mq 10—15°O 1 concerTenacld

HSB GUAT 90°C terq ame @ 10% alaa amen 1 tea mca

TM Tabla, felon (CHT AHA), BA cyS (AT) Tole

CARAT! GAT GMAT AA CAbiAs Axl) TACoTeTeCcH

Taley aud Bers aa (NN anata, cries, wits,

TWMACTAMT SOMATA CHARG, ACHE, FAR, FCAT) ACF!

CONIA Fee, wa, Telomere, carl To aA

me 1 wa Urals ow (s7eclfie yramty) acra tora TaR,

TTT! CSN, Tae we @ Taler apalas We AAT Bae

CONTRACT ASSAM CHA AA OF aAloleaces Stacolatate (ir7-

tabiltty) ace tela Tr ATA Concoreect fatea Fees wae

CH Ue, AIAN Ale, WASH ale Boniy

COTCUT ENTE Cares Tama ta are Pacer CI BMGT QC WICH AISCUT-

are (cytoplasm) aay wrens TCs AT SIT BETAS

ARCA ACB! OSH CHA WW TAI AIT BAF (Alb CRO Wa-

CIMTATNAL IA VA (VPA) HAT cA AT mcs Talore Acq IAT



mMeBrerres
on i. 

SS aor 
anfst ay

fe ee acotetetre a
D
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ec 
co 

fo. iA

oN RG ay A f 
fav Frara comcan

‘ | atecbiafe_ a
LY} —— Baan caigaa

Ze | espe anPraaes
“7 aceretreface aera

coricare®

acne

Toa 21
Rae weary acm oat wat Ce. cenea otha

MVM GET TG CTG|et (vacuole) eps ara} CBA Tews BCT
STFA GAS AST ATTA KOKA eTTe | az arlererera aferalee (canals) ACCT Tass talepeny (endoplasmic reti-
culum) aet xxi Porter (1947) Scereta ATE AAT MST
SCUITeTTS calgon set crate corcEteceR | QR ASCPeal Wey Wy coe washer, mea, ent, attawy Ronle ones aa (fsa 18, 21) |

VPSy (vacuole)

A whens veKat wrseR ore aT wrger fatex onpecaaWl HO emery cary NSA IG esr Anasare Cher cara cataere er ace ay TREE (Toe 18) crearIE! CNRS Wat CoE acH Fahey ome’ ence | SEAT TIENait Caters uniae (organic acid), waa, fatey aan saame, MIT age Sorta NPS AT FIT wm alos
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substance) STPe AM Vl FA, FA, Aol iq Sine sage

SLUT AG SPST ANB WMA Hay WA MH! SAT wT

SHeAMAM iy (anthocyanin) oF Fas MATAA VST! CHAT

pH-9% Gq ASA Seq OMEAMAN TA, CAT Tee ate

AOA AIG BAI

oigedt rs weetio (turgor) age aKa @ Ta TE

TRC CATR MPS AA FAI

Cer tar fra cata Glen @ aie Ass A PUA
Sigpen (contractile vacuole) eve. a onperAria WATE

FI WHS @ WIA BI GS GFored HUAI FHT MMA TACs

CHT CACHE CAA FCA CHA

ACCME TALES CTTT (endoplasmic reticulum)

Porter @ wig mapatar (1945 @ 1947) mRctrereca TR,

arlererata afer (canals) mags mm aa Sal at at

areas Tiga (ipa 21) a oa “tad Tas ere

SUING GINA AT mT THe OAS ace fafeay arterensn iar wae

TS WA AMATSs GF] SAAT HATA AIG BA ACVTASAr

CATO PET ATACGTRMACAA HAbT Phase ay VAs GMT BCA ACA!

ot Wael UTE Za— (a) ecwemnsine cafopenra Alera

Touraa ome’, (b) apiasriaa aaa wacker ata!

ACOUAMAMAS PTAA ccd Taine 6 comla Taq Coats

THAD GLA HA BM WS MOT CAM leqa BA ACH as CTIA

50—60n Feu BHI

QUUINTSTTS caoSeT Toa aca (Toa 22a, b, c) Fa, BATA

(1) amenen ar faoraat (lamella ay cisterna); (2) cetaceet

(vesicle), (3) ToofaG (tubule), aycTeTeiat a @ KIT

BF 6 AT AT AMSAT ASA asi aay 50—40 my og,

BN CSAC leat COMI Ca @ TMA ary 2%5—500 mp}

Telstra wets fale act Za @ ata A 50-100 mp

APS TA MF! CHA NA as Toa vaca acureneiae cate

ST (Acre, cetacean, elas) ust ALY UAT WATS TA

Tq at camad alaiter Tey Toy wre ore ae! wr

CH «| ACNUTATERT AS «| CATO PETIA «Cae azar «Te,
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oogeas CO

Gm 5C SS
@ 

Cc

fsx 22

COINS alos fate Berm
a aT a Prosar, b-cofacse, ¢-TStacer |

A TR TR MTA (granule) ae ay acs) oF aartens
Tec (ribosome) zat zal ABATE ASA ATARNICT

RON. A. are wae cembla Geom aca vine Barecnen

ama UT 100—-150A) meres: eowrsioine cafégencaa
PRU TM eMC Aes TRCN Mel ABCC
UE OHA TAT UA Be ad OA MS aco
sreine calegery A) CT ee cembla Bena ufaq cer
CH ORI TT SRS acvieneins caibgeny CT ATT

AT QUINT PATA GAT Ae ASCAICATH Ie
AF AT VINA THA MS acwreneaine category eT

Mates Toor eels TIA BA ates (gland) cee, We,
HR Toles TA aS woweneice calsgent HT AI
CabiA Gem UA aS acureretae CAD PTA

Sie are | ecoeneins calégeney creat are fefeg
OAGTRT ALE AMF A GFAT oaTeoserien coraa fates fates
SNAG BWA! CHB wewrene te VSIA CHET WETS
CHAT AAT THA CIUTATee (metabolic) ape sfas eet waco
metre caibeors atte sce falter weiss (secretory) ay
AGS BH AUCH CRA ATTA sey FHA TATRA Os GON recs
Ty SRT THT CHE cece ca aera fefer ome’ care
GH SGN FAT SH CF AR, @ Comite Cae wewrenetare casera
wwe (impulse) Serpe eT are HOP CIE oA
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fae wewcert wa trea lea cae Cope Te Ca cE

ATA G COACH COAT BCA! OHA SAT QCUITA AS CAPT

COTS GAT BCA CHAT ATA A, TT Wa CHAT AICAA THC HCA

TA! CONC TT HCC CL A OG SA

GAT LUVIATHTF TAO PAC Tee, Gama ware Be @ TAs-

COCAICRE

< »
£ Cre Ny ;

G 7,

tg "[6 fatty!

t5q 23

arwaeiae capa cace fatale cca Ais

PITA CINTA TST BA (Toa 25) 1 Tera TASH TAA CAAA CFT

Beit el GAGA Wd AT Pele Sly TY AAI

QUOUIMSAE AMSPTT G HOP TT CCA AMAT GAR BATS

SABAS LAS Wea Ba A Ca TACHA CNC COTES

wigan afatee ag Te acute calgon

CHA iti Garmnaa Cente faeatast caer cecse AACE!

DOT Wet Hcl GAT AAP CAH ACA SA VA CA BATATS CSA

ecieing Taibgam Treats cry cacss WT SA

mera (lysosome)

LoS VEE WHT AR ACOA CHICT THR. Cea

Wy WSIS zy (dense body) car facaten eae aA BWeew

CHASM POT] CHA Aloe’ (pericanal:cular dense bodies)
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aM eM Baler sat oat froma ofall cet
deDuve-g 1955 apie ouny STROTICATA (TATE digestive body

A ATAATSSAT CEE) AT CHT FIAT GAC TAME BICC Be

SSA AR IFT GAGA MCF! APS AIT fewAT (ze),
TBSP, MAAAG MPA CHA, CANOGA Ve Bo aeio cA

Sil Olsen TSCA em face! THA cae alae Ser

FP VT CAM WAS AACA CHAT A) AACA ATTA e

CUTTS, TY AHA WSTSA WG CAST Al aA Ary 0.25
O08 ari wa Tauala Tere Su aS ARONCTT AeA

TR ARTO aeiatatae, foutsnscen-fawa torr,
FAPOG, MACFMAGH, AS, Baar (cathepsins)
QPS MA THT GAMAT MCS ARH AACA Tres aso

ITA TW AMT ASL UAT Besa ae CAST OT Te!

CHA CHCA [OSA TA CHUA AT AMT TAS TAATGT Wem

TAFOUT FTW, UA Beseicg food wren wa aT!

MAA HLA OF Twa ana faten sea bom fae"

WA |

MAACALTT ALTA Breraiia zee

(1) Ceca TowCd CT Ay aT Ba TT Mises aa,

(2) Tere TAY CHT ea Tae FaT,

(3) carcaa afar, _
(4) Ceray TAT ca Tea mizoTE

MIAMAMAaTIAA (phagocytosis) ates cH Te THA A
BCI AST CAN AIT S Taos oiiaivs cece fart CHA C

CHITA TCM THN GTC 1 CA CHIEN CRT CET BUT TENT CH
COT COUCH HAT ACI AA @ ARCATA aes! CoS Tre BTS
TOS BeTMCATT (phagosome) ayy sen ASOT
APO CTA TaST ala ad Al TA @ ABONONAT aa-

Sait 2 mete afsns sa SICA @ AOTOTA
THAR VOT AG wisens wfgnseat open (digestive
vacuole) aq Fal TAA ome’ mize eT aT STO ONPLLA
UF ACA SHPOAT wae elas faes wae farate wrer-

MRA ater zat ame‘ocfacs cary cece we BCT CY
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(ion 24)1 wont Wee wm Rone cara Teg, Tey
AMS SAIS MCA! Biepe BIpe ARONA CMACIAT

Toe Tach GAR eT a BCH BIC @ WO CHUA *TA-

AS BAL CAA CHT TROT CHAT TS WoC Tee, STAR AT

BMA A @ BWA MW 6 LS SAS PUNTO
fear faced ccs ace TAC OCH! a AT GAS CHICAT AA-

CAAT TIS CRTACH ATAMTH BCA CHT |

CTT St Tw (Golgi body)

Sorta faeatat Camilo Golgi 1898 w=ory AE, HR

(nerve cell) fae aera (silver nitrate) @ Bataan WUT

WHLG (osmium tetraoxide) fay alas BA Poor la ales

PA TW HAMS AT! GAT VCS OTP ACsA ATA AeA

IE TAM BAL MTT CHULA MT BW eM AT etlt Tear (golge
body) fate am Ure, Maa sain Uo (golgt appa-

tatus), seni sacar (golgi complex), feafearma (dictyo-
some), maceteya (lipochondria), 2fGetarq (idiosome)

Ronty |

aterm frermta comin aaa ASToT ACH oq Weeiecers |

Clea WS HRS BAT (fir) @ alas saa NA fates apmatas

THA MSNA ela AeA Mises zal Tey scrsia Ute TT

WIA Wa wit Wa Bay wAa Taser em focace!
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amin Taq Uiaw AcE oF AA faecea TT Tee GANS Ber-

rahe oe eferant Ura her A Mer we Terra ena
sala Za— (a) fater entice aT wae anita fale cara
ait WA UST @ Hala SAS (b) Hate care seria

TA ANE THA FE OTT BIN TA CHT wera Tea Toe,

TaBITN AA BACON A AAcbieecaa Teiw wet feheay aWA-

TA BCA Bos vein Fear HS CATT | (C) CHA CATA IVa TA FCA

FACOAT MACVIP PAA MAA] HPA Sey veri Jew 1 (4) Beyews Tow

TAA ACC MATE APPACTA ATT AeTlT TEI (€) HAA TINA

HEY FS AMF THY HS CHULA AHA CHAT AT AT

fey oat eit set Ularwa HP AAT ees MeN TICE

(a, SeaqTeaa era bey aq Teer aetian we cA TacaCe as aT H

ae oR acuETeiNe closer Ter waretya as ARI

(b) THR Tee Hay CHA TS Nelat Te crea Tacacas (¢) wee

ery (hase contrast) grateq ay Ta AR I A

HALT JE HAT TCA OMA TaN Alas cacad wal TEAS TOA!

(d) waateoey (centrifuge) aca cain aace OAM Fa ASA

RTH |
Tater CHCIA THT OBZ CHAT TIT Faq UIGTOI VAS A!

Tees Wt WEA PeA Grae orewa sels frea aa

TAT WI VATSATS MAST AH BIT AAI A @ alear cay
wai WA Be cms CHT CH BAI Te HS iy

Writ Awalos 2a, ey Tater fer wearers falex cong

QT AMSS TA Al ACA CHIT NTT Away Sr Caos AT

B09 BH QF ANTI

oeia Ty CHAT AI Grae alo eacwe ma fern fata ss

RT UB! acura afeaq (endocrine gland) vara safer

qe THOR TMCAA ICT OTTCT I

TAT TA NS CHT CAC CNA ET MIR SE wR oF

Trey ares toa treater Sereda were zr fre OTe
ae agq featr Gomms fer 25) ore ae a Bormania aA
(a) pre afer (flattened sac), (b) Iw wngen (large

vacuole), (c) ca rae cefaceea (vesicle) aafsoi prov



QTR MIT ATA MCS ala Wit wcoreneiis calv-

ENT TS! CF alariad ants GV—WA Feu we TTA

Ce aa TCA <iexe] Rey 5U-G0\) Wao alert TA side

Raq 130A) ay oiserrier orem afar cease Coat ST aa

(aD CRI Ceracsesicne & afeta Me CaCe TPCT AIT

Tos ZT!

atin ag fale @ cain tea teal: aay a Aalst

CATA G PACUATIAG MCS Hela Mec Teoria ‘c Algo SAI

MA CA Ass ely Awa Sahyle GAT CIA WATT

(secretion) sit FWA TAY BAM BAI SA AMAT Bras

(secretory) oma" GMC AAT TAG A ATL WiaS AMTRAK

COAl TOMA WA WATT AS GAT NATH YASS FA PAS MWA

(granule) ofqqtou Bal as WAS WaT eer CTICaCAA Tacs

TH GA AC THT CRS TAA ACH AA TAOS AAC CHIT CST

CHICA (CAAT SCHICATT) CTI TE BlaAS Mme Germ Bey cs |

fateer maser care are Tera ca, omit MOTs araearye

CATO eta A AS THI

NT FHT ALY ACUTE CA PACTA ATI ACE TA

SA BT OS AW acwransins calopena cacss Coat LAs |

Terereryea (mitochondria) a afescaeia (chondriosome)

Urey @ MT CAA MAC Ae TS TAT TA AT

CUTS PORT VE HAM WA! as zgrs Benda wWeti-

5
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sige amy faced! AM TAs yAl COCK TT AAT A

CUNF AWLGP LAT AIG BA! FITS BIS AAA ASCOT-

SPV AHH WF WA Hea ATG Ws oes akseq WACHT-

SQM Tat We CR weap, aay (dark field

microscope) @ TH BPS Baber zy (Phase contrast

microscope) acy ABTS CHICA TRING CT AA) GAIT

Tas CHA ats Grabato Ger owes Ua rer aay (bright
field microscope) face meat UT!

TAGS YMA BFA G WAST MAT AHI Al Coens

TAPP OANA AWA 0.2 Be a SM wesw cael SA AAT TACT-

siya wey $—7e acy one eae (rod) TEURPEAA AA
0.54 oa tre lou cai tam TOR TI TRUMPET BETS

MUTA. PISS MCs (Se HUAI Morsaty waco aTa-

FST TA OA ACA WO PAA Cite AG!

THCY CHT TAOIST GAA AAW OASM TAI GF Ae CHIT

We Bed Gra ASA sea Tere (liver) cara TSP GAs

Aan Aetates 1.100 ay wea aca 2,500 oate smecbrefeyat

NIG AT! AT Biotat (sea urchin) foraercs (e99) at

Ae 14,000—1,50,000 mae agi

AMTASs TAUB VAT CHA AA STA KIA ae fey

CH CHT TAOS CATT aT Tale ae Cee at BAS ATA
TAUB GAG 1 CACRICHICTS (cevtiosome) ace BPS FCT |

ILLS (sem) sea IA MATERA MPa BCA |

Paramecium.gq raraa afatea IE GMA THA WA WCET

SENT aFasy fares Tay Ed UAT SAT SA I AAT
oma fale acer aay acenia «fe mecetors
AMIN Bz I

Vier @ oneal TAA MASUR aT OSS FaT) Brera
BET Ty HY TAS gA Morests oda (fea 2a, b)

CHT ACHR AOE MACE EA Biiatace MAGI ome T (unit mem-
brane) ema 1 aac e fewtaa mT BOS 40—75A peut 1 a8 TET

mmTA TM Tay 2—COA fowcaq omer era eA wher aca

fouraa fare qt aa oF cle wemecface fxieg (cristae)
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toa 26

TROTSONT CMT (CAPT) |
Soreaia sacra (¢) Tesla (three dunensional) ga

(b) Sasnfye (two dinensional) f5R

ava) Teteoorta serge a aetna zat confer Meccrelyaa

HATA VCOHPA AMC ACS, SU THA CATA A FTO STS
MES ATA! Teer om TA Ale WAUSPWAA CRA PITT

BC MH (matrir) aq zqi oF anticw fatea ore

S16 (EID WIS WT AH! VleaeE Aaa (Menstemetic tissue)

TET YAA WA BT ATs felo acs @ alga alam THT
Zql Aresacwasal wavag (photosynthetic cell) wscI-

ofsyary Tatsoa neat tart ance

David Green cazan 7% TET BA MAI7A MMT AWSaa THA G

Sora waa Tears fers At CHG TRI TAT ames (Toa 27a)

Ets MTA WMATA @ THA ATA YO—1N00A) 4k WATT

FRETS WET ASAI wT seca rast A aq Teor

omTa Were soa (Toa 27h) ase, GAT ASA! OFT ALIA

ST CANTATA Ten TAA as WRI COAT! Aw AIG OM TI
base eee ACB tHes 35—50A © apy 30354) area aT ©

Tea ar 7590.41 Heer waa Tee Aaa 2OA 1 sere WATS

cre} waorici> 1COA gat GECT FIAT CH CUTE NIA TATA

CaCHA Aaa 100A |

TSS UA Wa Tate @ cola Tree teat) aA

65—70 wore camty ote 30-35 wore Talore eres oe

Taforus WS Toten a Saccs ct (90%) aa pacer

(phosphohmd), setcreleeae AMT CTS, ST, THF C

Tourist oem sel wacreteas fafoy ae VAST @ TT
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waaey (co-enzyme) peat aq Lehninger-gq (1960) ace

Sore Tecret yar 500 rere 10,000 waa Is! aia

AVTes fetes Gry AMAA BOA MCHA CRA ACT AherG

TAS SARA WAS eA A e aaa aby ATP

(adinosine tri-phosphate) Seem zai gs ATP ceraa am

APT BCH AMA TS AA BAI MAGIEPBAA Wacaa

om TA FIAT Graces (Otedation) Say eA GARAI TT ACF |
MOC BTZEARPTCON, ((dinosine lit-phosphatase) @ wages

ae feraid (phosphorylation) enamia Toor wm

ae! Mes otAe oe ar Avebs cycle.gq Qnaearia oa

tania @ faire Gemaa Gay ACTA aaeaaefer aaCH

AE! MASSES SN oases FaWIy Baar AIS CHI

Taley AAAs alsaa (Teaction) Hey AMT Hay VACA |

TUM G LIM, TAS MA VB GAT Blast GHA |

aAtRcaa 1G

AG

fescaa amy =

aia a) anfaday a

é&
aw

Toa Qa sq 7b

TAGS GMNT GFT Tex TEC PVA feet MTs

WW FA WA TAH QT WAT “AINeT) AW] BA

THAT ACC

Benhe—

TAOS VAT Serite Wacg Toy TOT TSI HEI AMA AT

TSIM Ze—

(1) area metre care Berts,

(2) Teed Bay ay cave waters ate

(1) Seta Urabe WI Aa MecMtygaa fren

we TNE! LEA MOSER AreA TACTST EM cece
TPCT (budding) a fare (fission) om@fere afi 5 I

TROON ed weiss Bey oa food aw wereals
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aml TWH WS A UMC cat Ue Taos ST A

TIBIA AS GIAPY AACOFMYA TAT I OAc ct AWACOT-

aia Tet SCT AT ACHR AWS SULA GA TSI AT

APT SF VTA MF BUNT IS SAINT WAGs sa

CHM THACE TO FA ST HAT Ms PR SNS WACT-

BRM AHA TF NC |

(2) Robertson (1959) acaay cq carcad Tater ant ar cacant

(CATT ATM UUACIA) CAH TPCT WHTSCS WAC A Cat
gyi At Miptaa (sea urchin) ferns catafece (centri-

fuge) Bq AIT MSOIPMGA “LT FA BT ACA Creat forcacae |

2 TMA AAT MAI wA Coat acace (Nevicoff,

1961) | feg cary fami wa aa ww Oise aq

AQOISTACE TAGTILA TSF FI A AT

wacaaTa «(centrosome)

WTS ST @ CHA I Tracers Viger (eae e CATT)

face tact Toe BWSC> ASCGTATCN CARICA CHAT ATI CACAU-

CA WGA FAR MCS NR AH BAT CCH LF CA WP

avaS wit ace (ipa 28) 1 a mace cates (ccentnole)

CARS om

errene ae

a) “wyteter cx”
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OI Fes MAMTATH CAPUTIPAA «= (centrosphere) AM GA AA

HAE CARAT CARS CCH ATI CHA FaSICATA TCA ANAT:

caine) faoe ac THOS TIO 72 TCO UM Fa

feriUer TS ARR BA! HM Mem CM CM UAE

CHICA TRS SUPT AMT OAC QCA ANY ae arr

astral ray a ouscrata ater (fom 28) acerl BCE Germ

COUCH Sine Garin! fea, ata = FA, Br, Cycas,

Ginkgo Zoyiqoe 78 MAG CM ATA CUICTT Tel

TCA! CBI PTA CPC CTA Taw AAA CACTI CAT AE

OA CH TASCA ACA GAT BMT ACT AT

aecaonsy (77:b0,0me)

FHLUIARA SOP CAG CBG MAA TS AeA TCA Ab RNA

NSA MA! CBR we Robert (1958) RecA AT Beis

qcalaceia | 1955 aciizy Palade aca MAE! wate
Srey 1941 asp Claude gaaq aare TEcaCATT (microsome)

aa Tacataccia | Tater CaN CAC ST ATT Cl SCAT

QUEUMTHAE TAPAS Teri |
areiolam, 2 (yeast), Them ore sary (meristematic

Cissuc), ATR, CHUA A APSA CHUA AACA CHAT AH! LETT

TTY THIS MACAO ACs «PATON CHIT TACAIONINA 910A

6 WAST GMTLIG GF! ATMs TATA Caer fexqr GoR-

OTS GRY BIA TAI TMA ary 100—RIOA |

RAIA BLAH Wat AY CAT facace wl ACS Mecal-

CHC FRET Bey (subunrt a Sqass) Fi APT WET AG e

Beno Cav (ipa 29a) 1 Escherichia colize ae Beg wa

TT TAHT WMStor, TAG wet ie TO @ AT Bes Ce

Tree BUI UC! Goort Bier e antiee acureneiae caie-

FATT ACL MACACA TG TMG AI ees

Orew-cAaraieos (ultra-centrifuge) amma fae wf
fahesy TAM T TIA Ue fes fer aca fete
(sedimentation rate) op, aq Tora fete aa asa

TCs WAI TTS Sr sear acee: (a) apetétama wera-



Care re}

crea «= feverara «sees «= (sedimentation, coefficient) 70 §

(S =Svedberg awe), oma wales aaa merase: 2.7 x 10°

aq! (b) Svanited tenaq wTecacaraa feawma scenes 80 S

OR MHF SAIS Gl TMT 4x 10%)

MATA «ORT | ATTA ATION ATE

SHAAN WALPETSCS TRACT AS Be MCAT can TET
oT SSE AH IT! waa, 708 qerarengy 50S 6 308 Sxaqacq

(subuntt) oem acl ara | 80S asrarca 60S 6 40S Breace

Tqoe BA aa 50 S, 60S Sony Brasserie ora cap

TED TROT TASS ACS MCA! MACAMCALAA GSAT CHG TRID TeM-

aq Coby Vem] BAS wet aT cea 70S e 80S qerar-

CUT CATT Cert APPT |

CVAI MACACA CHIT MAMTA AA Tae Vs CH far Tar ATA

AY TF TT AIT MACOS CHCA CATO ta Ceca CRC BCE

AlPa |

CAP AIT POP MACACA GSA? avs, ara waferArT
(polysome) ay afenscacata (polyribosome) zat ay (Ta 2Mb) |

toy 29

TACTICATA |

A. BT Bey THe ATS ABT AAATCOANT

b. sferacaiornt

os TACIT AI Ay (10O—-15A) RNA ay Tra Te

CCE 1 ATAMACCATCTA AACA AMAT GPCL Be BA!

Seater Gat HSA BA AMAIA ASCCNCAA ALA



72 ATRTVIN Te

fafoy Lal CH CHAT SAT GAA CHT ASAT HAS ACAN-

CAT UNG) GFT MAATOUT CaS Bey MACATCATATA MATT 50—150A

F |

ARCTIC 60 xo RNA eae 40 awry co Ty ees | SHA

Teo (liver) Macaca MAA ATEN TCACE! GaIoT
FAM AN Uerisai (chromium), spine (manganese)

Facey (nickel), coral, arate (caleeum) FaAIMT Wace

mC |

Tafey faeartay fAGalear G TACAATTT TT GBT HEH

TH BACT CHT AAAS ATPHT @ TAA AIIM CCS CATA

TA TW WIAA Tost Tay SH lbeacnd GIs AAAI

Ae asic Rich @ Warner-93 aFatl TAS CA IA Geey
AAMAS Greig Sa face) MAAC Beyaz

Cal, COAT BAI AeTae (Massenger) waa. TW.aa-aF

Cola Bernmera Me wecoraecn facq aA! Rich-qqy (1963)

NS AS MAAC Ale TTY mM-RNA-J os ae Sare BA

wa 2 Means M-RNA AAA LFS CS GAT WY TG

R41 MACACA AW M-RNA-g opoxre cas AS ACF TAT

ao fre wT asta oa ast Unf oie me wa
atacmae wa (polypeptide chaity ssa aca (fox 90) |

AI-RNA (GI UA. om. 4) AAA Aa Tales era t-RNA

TACTIOS_ WA WES TACT BI] aber sea afer

BU Cor We CGA GLA WA Wee SA A GAN MRCIGAT a

, RMA

O0.,

aecaicaa



Cary 7

MACAAILAG TACH Te Ba THA aX Taree @ m-RNA xq cers

fate Sa aa | foe & ATT BASSI MScavary m-RNA-g wey anes

TS WA AGA WMATA eH es SS
aa | art m-RNA-g Frey 1—20eT MSc Ww WSF MITES ATA

rq Team m-RNA-g osare cars GA ACS WAT A

ASCE AFT BF CAI Bi, Tee BAT) ATA 2

ORT CATA BI, CoTt FarS Te 10 cHcsHPw AIH ANAT!

enisie (Plastid)

Uler waa maces Taley xeciq eniow ce aa!

oe isa, Trrmerlt Orem (maa eae, aefoian font)

ATGS WPA WKS AoY mMeM We aT! Ser wacsral Ai

— fa3srarn

t— 1 FaricHG Lagan

— mache 7p.)
. «;

fog Sla-b

TAT TST CHCA | a-Sprrogyrd-g feoretos,
b-Zygnema.g Slasietog

Euglend.g wfsu acs ase verted fatey aecma cers wnte-

COF SISTA GAS AA CHT SAS ZA! ATGCOA Sa Taher 44-

CHA SH, CATA —Caal, TUSTBTOA, THOISTOS, HISTO TS, STeTIATSTA,

come TS (Tor Sla-f) Zonta mntocws art 4-loy 6 Zar

13 ACY AE CHT SAT FA MUCH GAA ALCOA
(plastidome) agri



14 ATRCGTAT CE

PCR

e Nefaaicus

fog S1c-f

faloR aces CarcarenG c—Ulothiix @ aaa, d—Anthoceros q

Por lswey QISICI, e—Ocdogonium @ STIAPTAT,

L—€ hlamy domonas gq Corey GTSTSA

acuure aes foatt wice wa Sa ATi GS caertaiea

g ej—

(a) aoraty Teorey

(b) ae cHICATATG

(Cc) AG RG GANA AAs CST

CRAY TON JHA MOOS AM GPT WIS WE! as-

MH MTU Neaow sa oy cle miu teal saw

OTA) THOTT COCR TATA ST CRICHTON «6G CHIAT-



Cay 15

AD COS CHMALTA ATG BS MAI

ABT MATS CHULA AVS THAT Very ecw 1 aS Gena, fer BG
(1) mister Tan eretat om (membrane), (2) ca (stroma),

(3) sat (grana) (foq 32) |

(1) what Tae erraT CHACEA WSC BAIS BA ACO

%7 40-G0A peur! 4s ART wire Taten wad aca

Tas Trae Ba)

(2) war—enpitaa feucat as my Bey TAMA IN THA

Coat! GUNA TSE, GATT ACF |

3) SMI—Mat IAT Bea Maa! wale GaCR GF

UNAS MAAN HT MCS Ms GaSe 03-1-7u1 Gaur

aisoce 1—6O a SracKCy TMT ALAS MA ACH! WP WMA

Wao ada TT aenat (lamella) ace acer aesren 30—

SGA Raq! AOI FINN Te AeA G5—70A) arena

45% comin 6 55% fate orem aa (Toa 82) 1 Geer arm

Tey MATT ACA ACTA THN SF MCE AMAT CUS es

QS (UT ANCHE) | APATSS MAINT CICS Gla ANT I AMAA

amereanst Tours we fee, ma Ure! as marries Park

(1963) gacorensy (quantosome) ary Taree! weet 185A

II, 155A peu ge 100A a |

Taley vaca enters alee Tada rem Za



76 MTree ter

(a) ferscererep (leucoplast)

THOTHAMG WAI G AMR! CAT CH AVN MT AT CA-

Act FROCSTIATG THAT AA Sr cary (embryone cell), aaa
CIA, Wiese (Meristemetic) TEA GI BAAS CHa Twcs-

AG AGA BAT! TASCA CN, TAG AW indians Wess

za (fom 33a) 1 aa aeATetye, Tal @ CAR BOTT

\ BOL fascerene

SiFen

fasziain

Sfo_cutcata

Toa 38a

a12-9 ferscsrensp

ame (fat) Figs gai Mena cana frtcared race «ears
VI ANATSS BI werd winery (amyloplast) ace
(Toa 33b) 1 rang ferecqrere cae arela comet afew aca wa

Cov
fsq 33b

ONTACAT TSG



CaS 7

Zien (elopiast) ace Taney TACLATATG cab TA HOA BATS

nel STA VleTecaTy AAT (aleurone grain) amy aq

(b) carcaense (chloroplast)

HCANACA Sage Cie Aenean (Photosynthesis)

RAL MCA TAT BRT ACT SCH ACG CARICA CHICA CTT

TH 1 GHUMACA UPTO Taley aera SH (ios Sla-f) 1 caca-

SO TAA AY ACH CHT Sa carcaltet (chlorophyll) ‘a’,

carcarteet ‘bY, aration (carotene) eae aceatpey (xantho-
phyl) | @& reoria aa ACF! ANAT AIA CBA TH

TUBS! CHA HA Glows cache Malscaw (Pyrenoid)

MCE! MAA CATIA facT CoAT @ MATATSE aA BTIAINCs

IC A BA ACH! CHAM ATA ALI MT CATH BAM ATS

Al Ma cain @ fale gor tater Wer we TA

START, CUR, SAT G FBI MSCS MCT! CHICA TO Meare

50 spaepy Get, 25 epereet cama, 15 aperem Taree aay 10 xpereny

aye at ae (pigment) acai Talo CHA HIMBA ALATA

CRON Bl CA A Uler—wN Zygnemare aie Ter

wSGl Taare aces Chlomydomonas, Ulothriz @ oar

CHA CHA OPS GBT TANS GACT Te CarcaTATs ea Recinus
COMMUNIS-44 GBT THA 400,000 mae CHATS ACs I

(c) ceremenss (chromoplast)_aze Be Wa Aa

ATGOCS HMA We! GAA DMCAllon, BAe «

By I MCE AA ALT Re TM Ae Bl Hea, HT

TEMA THAT TN! ST ME AT OM Svs TT

NSIS CIITA AeRT Toca! CHICMTATCOT cat Tales

HSS WE GA AAG, WH, weow a cares za (ioe

S4a, b) 1 carcarencca Tales a COTA TCT BOTA OH ATT

teracra ae feoraremieacta (fucoranthine) gay, ae Corsica

qe weacmafatecsa (phycoerythrin) gay ze vO AA AS

eecercacra (lycopen) aay ac acs!

Gertg—

rerenisecea (proplastid) Tasrcrm scat aio Coat Za Ble



CUIcatetty

fassiaty

for 34

CHTCMTATSG | A-CUCUTA THICS, b-srercsta CHICA

ATG TMT COAG VA CAI’ CRI Coe TERT AMG BOA

DACA G ASA CHA TST ANT CABNITOGS THE AH Aca

ale Bal IA IG 6 MSA HAA AAs Bo ACF GAT &

AI CMAITS AWG VW @ ACA SAG Lawlas BA We

OIL GH TSF TAT Tae e shad AI TMs Ge Taos

FAS ACI AAI CAMO wats ace fewer Coal sa!

AITAT CHS [TOUT ANCA ACA Colantsocws Tao VA A Sls HA

Ter Glew wana Anthoceros, Zygnemu-g cea fasraa Brat

THA AA ALA Taatowra wloroq faery Sel CHCA AT

FCCPT CAH TA MATS THA MAT THM CSI BT) PA @

MMT CIF BAT VA WA a GATT Waa MMT Apibw Bw

MS TSH] A | MGT wae weer = Fase aces (oa 95) |

OG
‘on 35

arisocwd Taw



Cee 79

QRS AS MGS TAI AAA THA WANA TT

Se crit Clewa aisccor ais aaa wien fre aera

sai carentucwud Towra am Tor Tours Tce Yee Ue STA

TaD Tae cofacea (vescicle) teat acai oF Ta Tad TeK-
Ie MCT BUTT ACA ATA @ law entocwa areata ATG Ba (Toa

36) | CBT CTT CHC CHICA MAST cacwaTE acy (Mendel's

law) SRT MA BAT! GACT WAS a Uofaqe ater
Trew (mutation) xq ee ata emecTeiq (plastogene)
IAN AH MCF

faosiara (Nucleus)

FY Ulea came festa ace wea alone Aa oa
(blue green algae) « apeittasa Atos TCS acs aT,

Tey fatete me’ ens safes ate fotrq (seive
tube) @ aayorat (mammal) anetg aces afane cine stra



80 *MRe Tee

fH ia ace ati faewtarifaia core cert Tet Ace ona

aT cara fae, aie e aaa Aq foecee eet acer

Bera TTA I

OPT ALTA Ce A TOMA SA) OCT CHT CHA ORT

TR OUTS, VICTTSS, HNL, TANS, TM Slagle Osa

TOP CHAT ATA

ins wuaa (basic stan) a wat age me Tea TAU-

SIAC AG PA AT! Talay (Orca), satya (carmene),
faiene «6 wrareere (crystal 2.olel), camo (te mato-

xylin), fxeasq ata (methyl green), cafas Po Aa (basic

fuchsin) Zonta ae Taba tarrs Was Pa Hay Waa Fa

RH ACH I

TaTON cary TAOS As GS OMS BAI AAAS. CA

wey 10 cap 15e aye ax ord ioe, cae Ie ane

TAOP TTA MANGA TACAR CHAT CHI Meslet Grecwa (gymno-

sperm) jorarra Troster 6004 ape 2a

1895 apc Bovari aaa cw raicaonena aes Baa

fawataormd onrrey fea acai fag Gatesigq (1909) 7%

FI AIT TOP MCAT Von CMI Aaa Gara freee

TT ACS THAT TACHA @ ASW BAST GBT

THM GLANS MCE ee os Taree Taos la-wmecrereaty
Way, (nucleo-cytoplasmic ratio) a apfaesnrent BATS

(karyoplasmic roti) ay «ae oa,ecs 4 Hartwig-og

(1960) favate weenie sacoq (nucleo-cytoplasmic

dex) a NP. fara vert ea 2a

lV’,

NP = --—--——

V,—V,

Vi = THOR TCA BAS
V, = RIS BSA

wants cre MVP TIAA aa oe fas oifaers

CONN wipers Cafyrer aay fase tari fale Tacs aca aT

OA AY Gays oH lana oiialacs mMecorensy acs |



Cay 81

AMTATSs MCSF CHA OF THOS ans wae WFAA CHAS
os faop lace (uninucleate) wary ati TAA IA W201

aa faerlr ee enna Telaer trae (binucleate) rary

Aa! TAT CHA Web wen Cat see faeet ere

Cd RCS Aiabalarce (multinucleate) cary AI
Vaucheria @ gaya Stphonales ang (order) Fa Oa

er waar, (Phycomycetes) cata eared Oe TA

TAMA MCE AT SAT «cHAce Pacey (coenocyte) acy

OR GMA Bay Taos tart acai Gorrits Slew wa

CS AQ, TROPA S VPS THAT ATT GS GPR AAA

faery Qe ARTA Tabet erst wert eR AUT CATA

MCAT ABA AG GSAT BCT AAG Bl -

face lara aereits

TROPA CAT APTA IS AGA AA CAI Va

(a) canis

(i) aprile a catae cata (basic, protein) aoa
(histone), carmen (protamine) soni"

Gi) wagers a watss comtr (acidic ay rest-
dual protein)

(b) fateite airing (nucleic acid)

(i) fe. aq. q- (DNA), (i) aia, aa a. (RNA)

(c) ferforw

(d) saa ame

(a) topes, fatale, Aerie AA FA

SMNMSS CAIN MFI aaa ter aT canis

ATA ATT |

(b) fatats unire—taca tac «cep eaeta 15—30 xporeny

ga facate onto! wa. aa. o-a alae Pave ta
WE CHAT 1-2 wore QI QUT Bass AoHtericH

APA BAT! CHCMCHTT ALTISe TU. |a- a. Acws

(c) fafae—fafors mews Merten ‘Taine 6

CHIT) @ FAAS BPA AAT AA CHACHA

@ TATHTQATCA PACHA aes |



82 MIRCHI TCT

(d) wteq mma —anainay To. aa. a a Are Be Na

CHR, HSI, MAM Borer Aste THOPENCA *ea

UH |

gure for Fay aAesy TASH NT ancy

fate tae aq

(a) Tate tans (oa 37) pilates Gael AH] MMT BIER a?
mais Teal cada (nuclear membrane) a fasete An]

qq! oF an foe lan Riey aeq aca @ Taos Taras

FC |

fasshs hil

Se my fadsrarni7
a _. fAGFHiS

rh) owitferti

fates an

Garicaicacia

ipa 37

1aGa MRF 4 194

(b) fata feea we rata ge wat amet ee ws
facets <q (vuclea uP) a jaGplesery (nucleoplasm)

T asrideieea (harolymph) way fatateoner eae

tabla Tra teat) wert wana fafey wAeey, UA aA a

Sone a

Cc) ree teancren fais sears aR] wT (ravanfaN) o1eF97
chee ast wera af aq «8 wae fatate ofa 2
ine tra valorem (nuclear reticulum) ay cannita GSAT

(chromatin rai culum) arzi rapa fasrara ANA fatate ifort

CEH 1 8 TET AATA IA CHAT ATT

(d) aces Trtrtacr es a wastes com fatater ence
MAS THI OCHA NG Acasa cre



Cor 83

(c) MM I soe GAA fast aes as TI

HATH GMT MG AS CHR OF Mpa ery CACHAN A CHCA-
rarsta (chromocenter) aq CHICA CROICAICeTATI OT

BGA APH WS AH HCMC FSA BAI

fase ina cascat (nuclear membrane)

ae om fata lana Tews merce AScoeTeT Ces BUTT

SU ACA Cay Tews Cr i Beery Tata cae

mal TA A) TOP laA CHAE weoT om T ace (Tha 38) 1

om

NTNATS) 1% ~~ _ tY~ 7 \ _

‘pq 38

FACPIA CMC Adel

ABS] ART 80- 100A Hem! WoT mT! Te Aaa 100—

SUOA | mT Wb TST BIA cmalaeR ty mT (pare

nuclear sjuce) acai fa@eta caca wrle fax (pore)

ace feugiat ace AMT HAE AS acs Temiere Teed
tdararara (cylindrical) aeqq (annulus) cay ai @zAy Fay

aT wyreancna arr 400A, fafey atta cae ase cite faien

cara fatate om a fatale cacacrd Tecud SAOA 6 HAN

WAST BT | ATO TACT MATA POT ALP] AT OES i TASH ICH

Tatery waa aan at Taaaey Trea sca Taw Ta CIMACT iI

trea eS, isc wniawr wer, fafer vac RNA Feily

TAS AA

facets ward cabin e faire Ter teati arate



84 MCV

MAT COLE BT TA CY HS CHATT QV TF CUESTA COS
teat sai care fron aan ocecea oe fatale ora

OCH AR G ASOT NWCA MY OA leee SIT acrorenentay

CUES COC MNMTSIA Wal A AT! COCR Bw Te-

Sica pilates fateh aaa UWA acwmetas cfo-

FATA Geet caves COAT ZA (Toa 23) 1

facatemm (Nucleolus)

ToS tered (Tos 37) AeA CHTATICATT CHCA ARAMA GAA TSS

Bal ahs ow (set) canmcncaa oy faten Clecr as BT aAiys

THOP TSA WCHL Seq CHA CTA CATS oT aoa tea Tries

TOMA WT QF ALAM BMA Cacw wma TAH ters Tales carca-

CHICA CAP OT palsy (secondary constrichon) wera

AUT WSF ACH S CHA (ASU CHA CHA APSA BMH ACH A |

Sceisaa Meat wey fac fase lercas Tews oot creat aT!

TP TSACAT WAI Be—lTaCa tect eae OA TART |

(a) TOD LOCeiA Ta ( nucleolonema)—gpy TaoS beac

Set AM foods wey a cae Tem We AG BT AT!

MoMA wa fArleml wed Toe aT ATT

BS THT Tat (b) apa aaa (pars amorpha) og Fexoy

HIATT 8 TSCAT THES CH ALVA OA AGT WHT AT AT @

UNCC AA TOS LA

Trea teacr cambia, RNA, DNA, apnay fata, easy ¢

alae Me oem MH! ToS lercna SE eacra 90 HST

mes tala mem forage: RNA-4 ofa apes eatad 8—17

eporet @ DNA-g afamry 7-10 oie) Fata herr atsenea
waeEA, (alkaline phosphatuse), oq. aa. @- HCTTICAA

(R.N.A. polymerase), qacatatetca (ribonuclease) rors

GAMA MSM TA! are omega wes PAA, wae (sulpher)

8 PIS BUTS HGIPMAT G BAT ees i

THOR LAIMA Wl Me Sa TAM @ WAIN UA AA

Cerra ARM TA! CS wry cal Sema we wrorsfe

I OA wale fa 7 e wails Ll Bas fast wa



Cty 85

aaa Ta Tao lena RTCA ame Aloo ace) Strasburger.qq-

ace frosteara (nucleolus) fefuay wy (spindle fibre) aga

(AURA MF! OF TAT HATO AAAS aortas

$04 |



gy CTT

cata fastest

AY Vien o wel we Va CAT BW Awe MCA! Siew

TU, LAT AASIN FINS WHOS At! as That A TSA

TOT MA AA BAI Fd HR MCAT TH CICA TACK

wef COAT AIL Gataey warata santa Tater Teele ra

THOTT SPT BCAA |

weaves Cae feed AAA THOS TA @ AACA WAU

aoe 231 fay tame Fine aa Ort Fea HAA AAC

eect fara sai cand Uieers ae Prapratve Coen’e a

me TTY MIA TW) CICA LX, AOR ENCAA Teer Bal

Al Bie cary (see wen) Terao Tibale Terr Ewe Ae-

COIR TASTA STi CH PASAT AT HIT AMSA, CHclor

NWA, FA G AAA GAT ASA BI! AFT SA cas Bay

ail co errs wars Tee, Tee, ones osceate aa STAT

CHGTTTE APS |

Teco (mitosis)

toy Twit fale aarrd ST Cl Maca Care PASI CHE HIS

CHT Wa cas Teernrs Meco (niloss) aceq) Flemming

(1882) snet cory aay Strasburger ther cara wets

TAS Vea CT! TACT afemT cH PwC FCT TST
ATT MSA Boy A AIG BA as By WY TAM

CHTCMCATT ALA TNSCHICAT CHICNICAT ALATA WAT ATI GS BACT

TROP TST BAS ATT alqery (equational division)

TN BA MAGIA HR CHUA, (AIA Cierny Fru @ TAT BA-

SWAT CHT) CHAT AT GAT GS Fawrncse ommibs (somatic)

THe TASS AT ZF

MACS TSA BT I UEler @ aelor WEE UTE,
CN SS AT! oF Ton corre eee Be UIA was UTSTS
@ wphor Tor US cad ai eel TEST Sie BA



way fret 87

saan TM Taw Fe a Aiea BAA Iw! Tey aF-

CHAT SA CHT TASCA TAIT AT TH eA Bae MAI waa

‘AON VA THT TAA GBT Wael Wore AI CHCad CHA
CS CTA AS ACH AA SG OLA HAM Lor CHCA ACA 2H,

Tain WAHL ACA tacenes (OM hrocyie) @ TIA

alaqr (cOmed) aaa THT Awa waa wa «

HO GH ATA Aor KA AANST C 4k Lod (4A

care fawnt Tens TS aw AA! CHR Trea areal TAS-

PiyA G ASOMASGAT AA SAA FHT WF

Tachi faecit wey FACET 4.201 ATA ae TAS-

stn fae aq fatal of Tore sntsesteiar
(karyokinests) aga, 1878 aso Schleicher epigesecatra

AGT AMT WIR Bar row lard tawcas war AMAcvrsecsa
fqera zat Whilmann 1887 apm mecreecd ot Taos

meat (cyfokiness) TAT BAT! HR TASCA

Wa Te Tale aan aa asae alate str 7

WAST ATSC DAS ACH ASST AT CST AL TIS SHI

Tec TACs AeA AAMT GA BHT GPM AW MT

(stage) SIN Fal BAL GS weal Aw CAH, CLIC,

SHC GOCCP | OS ATT CMS CAH CAVICRCRA FTA-

TSA CHAP H AM Al wot Maca Trorws sat

UPI BOK AT BA! PACTS @ MAPA Taos

Talo wea AAT MeN {eT

Soraya (inlerphase)

of UPaAY cars Tae Sa A acer Svracwaces (Toa 39) Tray

wpere (resting stage) aq Zz EF ATT (HAG CSAS BTTT

OA AT BSH BWA Hawa asasy cars cabratase (metabolic)

CWPS AA AT MCHl SoA GPC IM CASA
(prochromosome) «e TqOH Tee SSD THAT AT |

GATT AA AT, AOA WS HAMA eT NPT SOA ACs

@ OA Wem ST Oe AH Al TAAeT apratas aleaa

AN «ATT CATA CMH RAC PRT RO CHICTIONT



88 ATRTSTOT

Counce CBUATTER Gra FAS CHA TATE

for 39

mTacoian Tawra falea was



Tare Teer 89

TESTA PA AHR, GT CH PATH BPS CHCMCNICA

Omg AMIS Bi CMT cocScMCC Sxitsre ccm

CICA AACE Uae Tea wari fen aaa

ATA CAIN TW SUAS (coded) evs OFT CAS BCA WSCT-

fara TTA AAT alee co BW Pwrrg (col) peafessreay

ae CASA ecs rele col a wR PUR WT Bl BoacKe

waa why toy Toy tien a aie Tier aa ae

(HM VAP BPA Bray 18-24 Hol AA wate T

OF Biay BIS Try raw aq Soracwe GaAs foavr waa

wa ea za— Gi wag, S aera eae G: Baar: Gi (Gagap)

weg Te. aq g- (DNA) beam oa aaa falter ag

8 AATAAA AIG BZ 4k oa aa gq: (RNA) 6 conta Coat

aq) S uaa (S = synthesis) fo aa. a. aioe Bal G: weEA

AY TRONS cHGTaleTsS (Tas) Bre AeA acy Te. aa a. Te-

AMA APH AT LTT TACHA [SIA MAS ACW MCA ATI ROAST

UTE CH @ HOP CAA MOT ACY |

acee (piophase)

ape (Toa 39) srecoifan Tawra HACK TTA AT SRT | ACRE

OAS VATA ALA mast favale ales POP AA, OAT

FO TS Veo Taf La! Ae MART aE OTe OPA TOT
MF AA Qe WMT AH Mal at wafers “cH”
(chromonema) agail (Ha Tl ANT TSCA qG FW CA's

TT Poa (relic coil a wASE FGA) HA WA! CA AA ACSF

MAT TIAA WS Vee Toe SA AKA Baad

ACA AVA CHIME FMMZ CAG G THOT AVS WCHL CHEM

BUAMCS GATT WGA CHAT CHA @ MTVCHA ATA BP ACS

WCE! GAT Was Carcacatay (chromosome) aga ACSF CHICH-

CAT HAI CATES ANTSACTSICA ACH | ACSF CaTaTiocw (chroma-

tid) cocina anita THe OAS ACs) GRANT CHICTIONCTA

Tay APTS CT BA MAT VA! MTU WAT AAT

CTSA CHB AH wT CHAS CHEATS AHleTe (Plec-
tonemic coiling) aca (foo 49) 1 wee ATA Hers BCT AAT



90 MRCoTe Ter

Bl CIA Se whew (condensed) zy\ ACHP

LSTMGS TATION UIA HSS ACH WAT Va THralocws AT

HI BAS OF TPA ACHP CHUCMCATCT OAT GL THTMIGG eacs

LHITTTG WS TECAA CNS CHAT AH—Major coil ay say BUT aR
manor col ay cata swat (Toa 40a, b)1 orecea Barter ace

CNA Foe a}

MAY SoU

Pas FI 3
CAAA Bey

fea 40a

CHACHA CAD A PACT

ATC TA HOCATT AAT BOT BA TPS AP ALG ACKcHA OPS

talent @ fatale om mre UT BT) aE UTE
CHAT [1 GOTT ACH A BA ASISe CSM THT

TY! MT NA WKS BS cA fatethe oma
TCH GPA BI GAL CHMTTOTAET (centrosome) Famer acq FEET
BAS CHICA AIG FCT |



care farerr 91

CHTCTB CRS? aT facaereeper (Pro melaphase a piemelaphase) ay

N_-CASICPT BWPZT

as Bega Pxiswa (spindle) wat ari aaa Foss, ie

Wa, ALO AIG Ae MT A AS MAP Tee Ber Tori oa

TST BAL ALAS? PASAT TIAMAT CAT @ HF AS Fare

AM, MCF! OS AG TAs Cla, A Ple @ MPAA Boars

farecdel al equator acri cpa cata arerta Teoriswer Torretoa

2A GS AMA THA, WATT NAT ACS; BAA CHM HA WSCHA

feorfureta TA, W2bT BON cs! fPoiswa aes: Tal ©

ary RNA freq coat Power ae CA AT ACT aCMA achro-

matic figure a arg iq aoa FAT AT MCE | CHTA Tawra ToTswrets

TS UAT Bay Pofway aelapord BMS PACS AT MAC

rm fans wareias axl mere: Polo wants

(fibre) men ag a, fee oie wT oA Tey ae Ser fers

CHAT AT ACLS Taian Sin Tecaiors GAG ace Crea Te,

Treat fifo Gitsis wae ACHE Aer sales fers
1944 UIC Schrader neta rary feof SBI CMSs Ty

Seay | TAM ANA ART CH COS CSOT ACS
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feof Ue CAT BAT AST TMG GA GF Cas Trfurery Grryto

STIS BI CHA CH faesrl ae scan TA OPeaiwreig ATG

HAG MITT BAI AMT HATA AACoieTT Cas CA THVT Coat

aq ere central spindle a Tega Proluet Wet! Tole WaT
fagate waa Uaeied aa Tatete ze care Tofu

CHUTE SBA alae Zz |

CUTUTCPS WTRT CHICA fel TCA THs CALS BT 48

CHUA (TT CARTAN Oey THT UT WBA ACY Ter Qs

caper (metaphase)

rm iter Ga GE waa cree (fea 39)

Taq ORT cabIRce cercmrcraetea Porfuet wea are fray-
aay (equator) were eel ACR TERA = CATAI-

Brera Ue TPR UE WT GR WR, TA A

THCS AAAS MCP CHAT SBA AA CHANIA Ter Mes CIETA

orey wy (tactile fibre) a carccrata oy (chromosomal

fibre) Tara Tata os Acer Totus TAT OS GF CHA, CAC

BY WT, MAS IPSS UCP Views Gialogy IACI (support.

ing fibre) oy wal TTT Sea Asis Tawiew! Tex,

Trertnid TS OF SY MNTTbCET Wernfaws et TEXT CATT

CAH AG CH ome Trey iSO! GAM Bay faerie aw.

CHIMTICATT LT SY TAH tS AH TEA AMSCGITSA CATH ATU ACACH |

CATIA SE Bri ae (feulyen stain) far alas Fal

TT! AAW A FI TI A GT VF CIVIC (ACHR WAG AACE |

ARATAT GY ARUIATHT CAH COAT ZAI
Schiader 1953 agra aca wl foto aoa Gra Tro

BA MEAS HAI Sly Sat aa— (a) sory (direct) wae
(b) scape (direct) sm8corfaR (ipa 41a, b) 1 aopR TIBUOT-

TAA PGT THCMONT A SE ae ACHE NACA THA
FRCMA! SE (supportmg fibre) war aq) asHy AAAAt SS,

Trea te oT CON Oe Uns io Hl ok ya Tear fact

TERNAL T WAT MCE CMON a Mee UY

(tractile fibre) gatace CATIA ALY Byles CT Ae



Cary Tar wrT 9s

RS MF! GY WA FN BA SMO SY CUT S

THT ASA woe STi Wiese framers wwe 7a Macias

OPP LACT |

Cae T cma

ASCUN 21

wfafeaq sg

AYAS) ACA

CHICAITATT

Loo GRICACAIMA Sy——
8

foa 41

tates xara Porto “—erore, O—care

TAVICHCH CACUTINAA WAS USS TPA AH! CHICAT-

CATT CHUTCRC AACA TRIG @ CHIOT THAT «GS FAT TAH

Pouca (major cod) Heal AGA FI Wes GMA WA Aaa

CT Zl CHU CCMICAA TEMIGO Weld WA CAD

ACH TA WOT CHGS HAT TT AA APTN aI enerta

CFIA CULICRCH ABU CHA, CAC MAG Awd ae atey (7ay)

ATCT eae AIH ACH arna VATS ater at astral ray (Tog

28) Aq GBT AT VIVA Aa lecse apracgy aster zeqy

BH) AMTRSs STMT eT Tetwcera mitatea laces Trrpcaae

(equator) FTG UCP! CHONCAT IT AI CAG @ HAT Ave

Qe WPSAMT AT SAT BAN MT! AT Gls HIeAMT-

CATA CASCTA ALG CAST BCE CAAA AO CSHCATCATAAL fet

Porlsucara orlated Tacs ACF | CUTER OA CIE foe

BF I
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wnaeese (anaphase)

wrrercrce (iba 39) aCwre CHNICAICNA CHTTIVG W201 Taratte

CHA THF ACS WS FCT GS ATT CHTATGU A, lees Wares (dau-
Yhter) CRTC Te! CARITAS CTT FACT SIC CTA

THF TA G@ TW, WA CCT MCF CMMI UPR Gra

oq freq aq Unacecer cerceia Tater Seca za

mam V-orpted, J-orgiod fem I ogioa 72 cra tres

PAM CSM PEP SH MH VS al ac
ALCAN ABTA T we T SCA WSta (uterzonal fibre) ace

SCPC CHICA CUDA VES MAS Wa af VTE

cory Tare is aey (lraclile fine) ¢ wita wim FI 6 THTAT

THAT BATT CHAT ATL CHACATAT CIZS CTR TTA Ae ACH

CMTC ANY BAI

VMTNCHCT CHITA AVA (MOLement) say face fate

we Wil Mier aorta ga (©) Say oe Cala a -

KITT ACHAT GAT HUACATAT I CAT Tees are! (4) cH

Chit TARA TCO CCNA PICK PTACUTATGCT AT I

TAWA CASS HICMCTMT aA Ave Brat) (¢) waa Tacs

ATSCUIMAGA GBT WIT AMT CHAT AT G GF WNT CIA AT-

TCS CA Tes wiles BA CIA CHICA Osa (aster) are

CAM A Tae aT CANS waTlgw ace TA Tare

(d) feof or WNT WO Gay cement cr face aA
(Belar °29, Barber °39, Ris °45, °49, Hughes 6 Swann *4S) |

(C) Cara eiew wes Terie (- ) @ GAS aarre fare

(+) Osi “sen ceroneias cea fas BEG aT!

Darlington~qq aoe Pea tastes (electrostatee) «fez cara-

crace piles ar7qi (f) cavemcnmeiaa anatase ate urea

DVI AHH GU ZI e aE ale Porora Met ahaa

OAT TIS A ard Poors Cray ahaa Ace ALA AAA Tem

WH, BA WI ae a Bercy “uy ate” (stem body) zen za

(9) Corl caret Taeerrlerry ICS CTA CHITIN erase

TS WSbl Vr carnbcws cwcuiieseterr ae fase ters

way xy (Lillie 1909) |
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Ris.gy (1943) sce anert cara Porto teat aod aar

Ma a Tes aa fey Chena felis

ACSPIBCAA WA CHAIN eT cara ace Diiete Se

weceticper (telophase)

cocerrercer (iba 39) W201 wares fatale alas aq forte

a AH WA Olq “OUT Aw” apc wr cast WI gal Za WEMN-

CT TA BA aie THAT A wT foe acerca Taratol

ATOMIC (eT COND AT PV AL AY VOT HMM A

oa AI SA CHICA fee, Tae call Gewat (minor coil)

APG WCE AW AT Sar Weer wTAE Fue (relic coil)

OMT CHA CHA) GS ANT CHCMICAICNS TTIGW ACH AT ACCT CATTT-

Leia CRT TA GPA mala wd aio fasele

ciara as aca Tae cornea fatets eigena fade te-

cICHA AI BT TAGS WA Re oS ts ATT Coat VII aRoUT

PROT BTSs MPM aloo BAI

mecca (cylokinesis) ay mReTRTA TST

AAS COMPS MIBCST ABFA 1M 7 4, BL GZ Aa

equator ay TARRY Net Ib (lb ald TS AMI (ATUT-

MTT CA PHTT TK) GIT Sl ACA GSAT Tee AHH

IEF GT ae mM a crt cae (cell plate) (eat Brat ak

aR wml apidine afatetaa wer falwe amreaen (middle

lumella) a qe OT BA OS THM TA WS Tacs CHT

CU Vo Coal PEMA Wa CHA ST ATG GT TT TH

MCS ASCPSAN ae TIT MAT BT! GSAT CHA

ATT CAI GB ier aT BT A HPs cecuT MF BAAA

2a @ ota fates Srl sory AAcvreerciga Perr We BH

ASUCMSONAA TST ATH BTS ATI THA CAT THA TaG-

SAT fect AKA AWS Accra AST TI War Fade
PATS PMNASPSA CA ( karyokinesis) OAL AA WETUI-

SAA TCT ANF I



96 meeerater

aero frerra gine

weit fren wert saa oy fafer ahaa for fox
WAT WNel Bl & Alad Asie, SMM @ By we

Tres wT Ga wah faecma alae trea seq
Pradescantiag sopeceacaa cacy = (staminal =harr) = 10°C

wir cars Tawra ae sare 135 falas Aaa aca; 25°C-«

cara frers 75 fata wae 45°C-9 care Trent 30 Tatars Fore
aq Arrhenatherum.gq qeacua (styma) cary 19°C

WPM TR Tae Wee saa way 78—110 falas area

AMAA G1 FP LAs SMITA anal aver Ovary (Phaeophy-

ceae) Sphacelana 39 fajaca wel ea WAR Tare Tae Feces

FUCA |

vem fae fates cae silage Tox Tes aa act

ATATS! APH VIB AAG CST TT AA, CHUMP AKT

Bl2CS FI AIT BAT I | VMAS G CHAVIS FAPopa TT | Ura Taler

Cis M couAcs Ter Tey wacay BAe AlN mas MAI

MT! cM MTA cea 20°C wma ace 71 fata,

cure 65 fafae, orp 24 fais wae conere 3.8 fata

Al Bl TOLLS Weert crs 20°C Sar acwe 78 Tata,

cabrere 144 fata. unecere 12 fala e wraree 152
fata srt ae Arrhenatherum.gy WeAw AIGA I

19°C wiara aera 36 45 fatac, caterer 7—10 Taiav, oAT-

wee 15—20 fatac wae coerce 20—30 fatao saat aa

TA ACAA Tiere

Q) waco wma TAOalA @ ABCbIeTeCNT ACH

CMM THT AFI

(2) maciacra SCT A WUT Ber CHINA ATG Ba, CHAT

TETAS Jory’ foley Bate WAT CHICA ALAM,

APTS, WPTST AAS MGA HAA BA! AAA TACT

TOS FAST BCT LTT CHAE AAT THA TAHITI

ALG SH MCH1 ALSMe CHAT TSUNA WANS CHCA

Pe ALLKATSKA BOS ATA!
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(3) MRC sc Teceal SIA Aw aw mma AEaTAt

SHCA CHL AL CHT (CAT CHCA CHICSA eT 10")

QE! THY GB CH cass Slat AM, VA, AAA

MAVUACAT BCT ACA TAPAS CHAT ATG TA

(4) wacert ate TacHiaA ates aeiqer Fea |

(5) DRE Bary Seay MACOUTACA AAA Seas TS |

(6) Silaccaa CH Bey VNCSA Bea Bos Tee MACo AT
@ BATT Lor CAA aca cba Tracerta anerta

CHE CHT ORM COUCH CCT TACIT TTT 2 UM

AMATO (MASAMI) ZA

(7) CRS CHA COTA CHS (CAIN TAMER TESA aTacaNay

Se MICA Bea West carter) Cot Tra Aico ari

FLSA GMA GAT Tet CHIC ACR A TACHA

CAS AHA THVTA |

(8) wm ala WAS Tee ASKER TW ZT WT

CUAPST CHAT CHA = CHCAT CTA URE TACHA ZA

SATO IPS CCG Caeeyt SHC carcaq (cancer) a isy

az |

TMAH (meiosis)

NICRTACHA PCT CBT CHICA CHICA AAT ICSE TH, MAT

os Taos ALANA | Taory at reduction division ace \

Wl ta Gaeta ates wSbT Blecae smeacca Trea (fertli-

sation at faces) wor fuerae arecncba wi Ral BAA BCE

Mm WaT ToeeAw Ae SA CT areas ani Taecarrta

VIR WISTS ACS TweAS GAC MMP ZA, FCA

areca Stes (ferry Slew a omcacoreab) AI SAI = Gw-

weet Shema wma Tuerne (cared Vier a Poncaray) are

GAC TCATAN ta, Coata foe oer TAI STITT HAT TMAH

omens Cealt ATH BCI WCE! Awae AAA Va wiv ensce-

“cra farate ate: aco Twecae CHCe COTTA eT Cerra

CCS CHT CHG WSC ATA AFC Baa WaT Be ves

TETAS CCeTecetiar «= (homologous) caramel = ACT

ACT CHS ASE CHUN MLE COR GT AA TNTCAE

7
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Ces UA! St CaM Watee wlarfa oa ca

Hie CeCe TSM SAT A GMT ACO AA! TICH-

TACHA FCT CRMC CHITIN Sem ace fadte

CHALS ATA

1883 eC Strasbuiger avait far awe Sta

1905 GC Farmer g Moore 2? qecrq Taoere “amen

THR” AT CHT MICA CHAT Sarl CHT SA CAAA CI

TAMNAA ZA OMA wAPTSy (meiocyte) acy oF carafe

ACTA Gey THAT GANTT FW ACH Chew are airice wcatay

TAS. OFS AMT MMA Taos lar wear Taoe za;

BA ws] THOSTATA Cece bral Trew lac WI Se! Be

TASTY CHICO ALAM AMA AH @ as Taw aay wees

Teorq Jl cauicalibiars (helerotype) faa am sql Te

TROUT FCT CHCMICAICST FRAT MS ATH LAR LF Tawrace Tewts

TMS Toor A carcatoiaes (homotypic) fas se ACA ACF |

MAAC TS aay e ela MMA Peseria Wey TW

ang (Stage! Sy Sat At Toa 42 cave GS Troi Aca

TATA ATCA |

AMY ACHES TIS

AWT TMCMAALE HA Sicat TASS Fal BA— AMT WCPy, Wey

CHIC, AAT GTA Gal AMT COCK! GAS ATT Ay

NH QA AMT TAVICKAT WIT BTEF AAT CMCC TWN

BCT ACS |

san acee (prophase I)

sey acee (ipa 44) viet ase mecha acer

CATT Gere aloe AN Baa FIs FA ol WAALS AANA

ote wet PASS FM BENE! Eas Safari A CATIoA,

Senior, wMisioa, Toreitoa ae Carseat |

waceetieat (leptotene)

cactitéer (fon 44) fatathe aria core ae @ Catania, fet

THY THA GE ANA CSTCMTiAa eT AA AS GC AT ACF G AHA



102 ATecore Te

THT WE! WA A ales at UsEres DNA coal aa aa

carmela Tare aqi Tradescanid.g q@acnivca Bt

DNA Geonaa ore ae at Trillium.g oeton BPR BIC

DNA toa? age

aeart CICA Uae CHUA fee FH Se TAU

waimes farnate acer tree A Cte AFI

Srermiba (zygolenc)

aecmion (for 44) aa areca Sepgal Gi wtnTF

ACSTPET CRICAICATINTA (AAAS) CHCA APACTT BCE WIA

G THI UTR BAI VE VTA synapsts ay ATS! AT!

TRITON «= CRICICIC CTTONOURTTTT ACS

fsx 45

Vay AHH MS AAT GA THOMA CATT RATE |
SUCA—AACM oT A MTisiocra ery THcH CHCMICATAA eT TET

BA MS; MCAT SioT ACS CHCMCATT 7A CaaS
TCHR; Atte—TOcaoCy BAA CHAT ACI
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ARMAAA BA GA CHT AICHICTA AI Bey CMA

CST LAL UR ANY TT UPB BI ST

CACIMANRA CI UN UTS ce 2 Ue e I-

CTA BIONIC TSlaS Geese sy AeA =z
cll Vl STRAT ACSF CANT STII SONG

(Livalent) aga (Toa 44, 45) 1 ATS SCT CHITIN FRAT

SLE HAT BS CATT 2M CHUM OTHE, MMT TATE

NAGE TROT CT AA AMA W ABTS AMS

ROG ANA! AMAT EF Byer Cvmlwel OAS AA WAT

NCBA HCH GIAT 2Tl GeAST Trae cs Procentric synapsis a

MEL BUS WT! WMS ACY WAS Vay oeutwncad
Tee Va Se & ares Prolerminal synapsis ay oer-

ATS VTS WT! CSCC CT CTA SET TAT QBS TTA

HAP IT TOMY WTS MIS VAT Lew TIS l arsper (¢nter-
mediate synapsis) agit Cela Beow US! GAS GH ST OM

T FSM AAS ONG ACH CAI CMCIML IA We FGierw

(cOled) 30S Mt, GEN AMA Hb 6 HT HAA! Pwr

BAA PCT WA PVA, eA (major coil) apy CG (Toa 40h) |

AOS ASOT CATA CHINO AAO] APPT COTA

M1 GS CHG AM PUA manatee Beyer (PAranemic coil)

aca (Toa 49b) 1

amtetey (Pachytene)

Secaiocra (Toa 44) Qorny wmMisioa chp BAT TA az

VIHA MIAMI Bats Wiese TAT A e TMT HAR

MR BST CH Me GMT SA Wal WHI ACs

CORTCACT WRU CHTTIGG CHAT AA! «ACIP VWASMCD AV

CATT Ae Ae atwa couTe (tetrad) amar wants

TMLOSCACTA CHTMNCAT WASATCH A eT TA! as wT
CORMCTAIT BRCMIA SAN we Buln eA TI

Fu (major cod) aA BAS IGE wae Cathy Poway (minor

col) cre wai oonfatord fase teencna ace false cana

We MF GAR MST TOPMAT WAT BVA ees!

TIAT MTS HCMC eT CHC UTION GB BACNET OWS AT



ACY CUR

POG
Qe ANAC AIy CRCATSS

fasta crbicae WV CTNCRS

feds cocnces qrey fasaiary Coal ecace

oa 46

arent front Taley Geer AEA CHAT AACE
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q polmized ae ca amisiocr Conese (polari.
sation) Sat BCT ATT

fecatisa (diplotenc)

focemivey (Toa 44) prac carcariocwa aces fale aera ofacret

TH FT WT! MOF WSCA MONT TST A MER

APS GPT AT haa Aes mpi Tat SHA aay Ber Taearey

are) PAT ATH) Cerca (AOmolegous) arcana fet Mae

XG GAS BA THE OF TW ATF BA ad TF MH! GF 74
BICP = PICAAT (chiasina, sing- hiasmata) {1 DCTS

TPC CII WSAcss USS TAA Bal Bel SICAAT

PCT WLS VET “X’- VIBTSA SA! AST PAA G

TLOTCETVT sot BA (/0op) soy Brat GAsafa BTA

Crago as ala wicna (loop) aio ea (iba 47) 1 BCAA

CHICMCATCTA ACS BMGT cw arate (ermal) ary Aer

PCAN CHICMICACTA WT (4777) «ARE ANT Ba Hl CATA BROT

MST as TASTY (interstitial) aa AT Al WM BR

fret oT BCT CT OT STS TTS MART ORR

WIS BHM Awa es AA Aaa WA AS sews

Wi Sal Mewr Tacs ST BATACy terminaltzalion ay

ASPAY AT GT NCI MY WeoKe Slaat

Taio (sister chromatid) aq) CARAT CHICTICTICTA
THTTIVOCD B-wlaeat Critbe (non-sister chromatid) agi

ALIANT BA B-olatl caMU Aol TOCF AH @ OA BACB

CH ALA MT! GBT CSboA SA Bey G-oleral carmiorwd

SY MOAT ALY TSF BA Sale BON Hoey 721 Goll WT

TAG CATT Vey Tata Bea (Toa 45) 1 oF Tem Tales
Sia eer (crossing over) aga 1969 aspire Stern @ Hotta

THAT TI AAGAT ACU Re TAO U-Slat TaRTUCs MFS

GHA COCK CHA G AAA AAC CHTLTOA ST GM Aer Bea!

FRIAMTA WAT carmen ta Ura inea seal AAT

TERMI TRIG CATNICANA BAA Tt SAAN ACSI MFT

COMMA SAAT ALM ATATATSs 112 yee ary ars
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CHAICATC ATOT FTAA «Gatato Teotr sew scr Aida

FAG Bea (enterference J wpScae) |

Torentoy WE CHUMICTA Ta PUleTS TA Gee coc Wa

ATH OA Ue TS SG CAT CHAT! «= ATT ATH CHAT AS

@ TASPTSATALT SIMs TAG ACS ACF |

wmraectaa (diakinesis)

VATA (foo 44) Gage sniicwa ofan Wel CSIC

Cla Howard a coding gas as AI AA FM TAS e

CT Bl GF BPA MMCMNA AM ABHs ca Aa!
TeoTeTro la wT Tawar seq aae fase tana afataa

THC ACA ATT UTA BICTAMTAF MNT RS FACT CIS QE
WT CSICNICAICH APU A BCMA scr aura terminalization

Tl MBIA CTSA WoL VT AT BCMA Aes

STA AA ATIFAT CACH ALSA AT

pa SST SEPT AReTT

(T = ontesacra fase)

VAISSNAA OPIS Fs HG AOS ACF @ OT BIT

5a

rey rocaeIceEer (prometaphase I)

ok UTA Teste om Vay aq oe forfwat Coal SAI
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srt CATA CACUTAT H2bT Taate ace (CCS) eT eae
Oa Te oriwat feat aa

qeerervi las CHa wea five GEq (spindle
fibre) Ale Ae BA ae at Polson fare (equator)

THOS AAI

ou cHeIcee (nciaphase I)

(URS (ibg 44, 26) canara Aa cat ete

WTA UF GC GT TA CAA! Tecra Phuc

PRET HVT VWITia SA WMGP MASUD Ao Baws

gow OUFRTINTA MP1 GF CIUTTTA wor TawEcAAT cece

wy ACY UAT CAMS MECH Aaa fer Taaepcatera Tacs Us |

“201 CACEITIAAA TAS AAA SRAATA Gerad Gra frost

HA BRAN CACRITACAT FE MB OS AY FY BA CACGI-

RATT CMS HCA PCNA MBC ALScacos CCU TAT

Vey BATT CT AA) CSCHA CMT ACSTS ARONA

CACAO CHC LTA Tee Tara‘, apy Sar ATT

ayy wyenceper (anaphase 1)

Lest sorencece (Toa 44, 46) score WSCA CRICIATAT

rans 20 faler aca eats oa THe ACS AA, FA!

CHICAS GF MAS Gears Toreremy (disjunction) agai

CARITAS CHAT THOS BACT WMeAI ZA GS TR, AICS CoA Teva

Tal Gs Aa PoC ses TT ST SAAT baTAAN-

TMS VICAS ARN AUT SMC ARCHS We AA

TR «| SICANTA ATTSSAT AT GATT A CEI SIC AOL AT

RA MCT SAM Mer fee, afesaea ale sql Ty

CRTCTICAT | CHICAS «RUT CAT TAA Ce CHT BINA oT

ere oneer Tare A CO ACS TSR AT SINICA 7.801

CNA Ace MUNCH CUT BAS: Vides eave e

FP CHCMICA CICS TH! AT RT ACIP CALS BAA

(haploid) ay ‘nm’ Hears CHICO CCS |

AUT AKC TA AAV CAAA CRTC (SUT ATS CATH

8 Baer foret cacs GIA) VT HTB Beale ST Aces
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OI BM BH AWA! «SS FA SSSA WH Mawr lM ww

THINGS Sot @ Foro caterer Recarcy Coat sa!

aaa were (telophase I)

TAUUACHA WNC TS sey cocececer (fon 44) ase

ABT MATS CHA ATH CHIT eta CN AC ATTA FCT

OT 4 AM 6 A Bal faster 6 fatale wT wise

BF |

CARA AT Flee BITS AROGSAAAA Gi BA sane

qT WMecvieTeCTa Tet BA aT, TaN fatty Chews ssc

(metocyte) aay Bere Cworrtty Glew waa, ASCH |

Prillumq SACRE CENA CHALS CAT RTA AC ACE
Taole CUTS UIs SH) ceRMTCaa col ay awe fer Boita-
WSS me @ “sofa fala were wate wal za BAS

FAA MMT CHUNK CTI a TACT AT AT BCT ACF

wey TaOTy ACR AA, AAI

Swasectaa (interkinesis)

Hay Talos Trey e Testy sanite faeces wraa awe

SIMA AAT! Qs ATA care fas weatssera se ons
8 AAT TAS ay wae DNA, RNA wae costa peat
28 |

twote araies Fawr

of Tren Tawa Te me FT Ae wet fee,

Me Ty TH] ST Te! Tole weanlicn wrcecamatea Ae

Mes acs Toy mse oo ars cay Tweraw mes GICMT-

CAM OT ae! fete mentee fron caremibuerte orn

ens Tey Tac CEMA wll carMide TET AP
CTD ARS CRG MAAN WMITS Teams AI CSTMiowwA

TET CHAS ToT fe wl cee fawla farm aA

THTToCwa TaCAios ToT Site GSAT Sea BMT SH ees

Tey WAS TAA fem wee canivcor wraibs aA

ATATSS QS ACH
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faola acates TTerrs MATA TAT SET awe sq BI—caTA,

fo wee, Poole coeea, Fooly oeceq aa fraoly

crrerat Teta mcbe faenra tater vaca aa treat

Qe I

fala sewer (prophase II)

OF BPA AOA GA Wey awed TS Soa ai tol

ores: (Toa 44, 46) acer CHICMICAICTA CSTNTGU HAOI OIAT-

TAA MOTT AR OCS Tee TA la QO MH «eT THC

@ PUACKCT CAUMCNAA TM PUA GAL Y UH MwA oF mA

ao FISICA Call PweT cess Feuer jay (cod) coqt Sa aa

CAITR eT TRIG HAA! Teele acecad Mm TAsstean e

fate AMT SH Sa

fests were (metaphase I)

Tata cabrcece (Toa 44, 46) feoifouet Coat Sa ae CHICMICNTA-

ale Ttwcetst TAPP UPR BA! ACSI CHICA

(FMUNGG Wb We Bere TE cl tesa cre Tecate wT

WO HT LAG CHICTTG FSO APPT ACE CAVITE OTF

meaiaas Pao Zz |

fasta wnarcee (anaphase 1)

foots unacrcer (ipa 44, 46) aicores CHICTICAICNA CHTATIGU 7201

lair aca fanate wad Me OO A FI tA Ok

STAGES MHS CHACAT AT AA Wiens CHATTTwA FZ, WL

TIS Mae CHUA SA Sahors Ter Saat WI as ATT

FMCG HAG ALCHS GM BA Tew wal Cacia, fe

maa Tacs Seat IA aL WAH CoC TCH ATA

fasts corveneee (telophase IT)

COMA et CIAO TATRA Ace Aes coreticwer (Toa 46)

Ta, SAl OR ATT CSAC Ta CHD ALT ARTA BOT CHA

wae aa, maa fastens 6 fatate om Coal

3 Te Brey eSATA alos TAI



110 amecererier

mecererecatay (cytokinesis)

fafey Chew @ mere macmeaminn fey fey ar aq

ia wm tle aeq seaite faonsa mad mache

TIS VT WA! Tad af aa Tools Trova wa Oa

ARAVA BA SG Sa CH Coat BAI

Paconiaog yay TAS AT Hl AAOMSMAIAA ZT a

Taola Tred wa wMecieec Tarr Za! WAI Ala ws

WIA ACCT ACEI

FTAs AIAN Vie (furrow) sncaa ET FAI

TM ACTA STC

(1) WCET TIT CH GCA SIAN BCH CSAC ALAM

(2)

TTS MH ACMA ea faces favato Alea

THACHA BCT CSICMICAIT Rea Tar aa Bate WAU

GHATS MCI THIS VA Geol Teacqwe qsences wTv

ZH MTA TT TORTS TY LACS URI Sa aE

CAAT AI] BA GS GLOTA GB WH CATH WATAA AWM

CHM ALA BAAS AWS CAA Sepa Fics

SIT OCHA THA GBT MATA NCAP MTA

TATA FIA GSAT PET TS | TS TSMwA WH

wey fafa eal at BT That awa cae (combi.
nation) 7S |

(3) sieatacra ware Tore @ ane Carmen feta are Aes t-

ea | (random = seggregaiiOn) =e Bay -TITATIOF

frora Teemcervrfa faterers Ae ms! CBA

TATA BCT AND CHAS TAS TNB-CHCMICAICNA

TAAPT CHT THAT ST) Ble CST CA IS CSFTUT

CITNICT MCE BACT TMT ASIA MMCACLA AT Aw

AA! BS ABTA EN Coal Aco ANA UI VW" (n= AB-

Wycaweroag CATE AeA) cece Taya sar sre = wfearex

SCA ATS TANGA CHCA GAH CATT HLA CHIAICATT ACS,

CHAT THI WG CSIC AT Cheer Tore carcmons Tara

MA TA AMIN WA FTI



cere Tae LiL

TATA ATH Tel, Poors CERN AE TEA

GR FAR COAT GY Al Loa CHa AT az

GROULA TATA CHCA Faferer (Variation ay gage)

AoA as ale fea ser Fa G2 CHATS

wriaaicat wea fatet cam ster a mericnshsta

VACA TST AG |

MAGUAA G RCAC Bera

TMVveaAy (Mitosis)

1. macortacrt = FT HTCSTI-

aT AAwTa AaaSe A SA ar

BASy CHT MSTA Ae

FLAS CHUMCAT ACS) GSS
of Tawrace eqational dir ision

Ml ATITSTA ACT |

2 A 8 Bad CA

CHAT ART! Bed WCAG TERA Cae
AAT AIT MMATSs QF Taoret

27 AT |

3, MISCO «UTC
sears Fron QZ |

4. @QEbI TIBATA TOE HET
VAS TTY Coat SAI

org (prophase)

5. (4) WEG OFA TA

TCUAA (Neiosis)

1. MICHTACHA PCT CHICNICATT

ARM US BT METH

TRG BCA WHS) CHT SHAG
ay I GER ae Troe reduc-

tion division ay Heal ZTASTAT

THOT ACT |

2. (HAT Seley CHCA THAT TI |

3. MICMPACAA AT CHTAA W8-

qq Tae 2a
aq omicios «leery = aae

Trott sieqtos feos wert
TAME TASTY CHIME
Ae wae Za Paola Taree

TAICUICFTST ALA GSS AWB!

4. GEG MISA (CH BALI
QAST CRY toa I 2g |

area (prophase)

5. (0) are TAA FAA

ape 860 gaetiséPT
ACERS |
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MALT HA

(6) sqropgray |

(c) acwace Taten RATS
IN SI AX A

(d) fatetacra wre
TMAUPAT WS 4 BA
TT

(©) TRAUMA CHICA T

Tit ewe Baga

PA A! HSA
RTA wd YOUBPAI
AUASIAT AS TRICA-

CONTA THC, fet
TT SPR BS |

(f) a-eferrt = careanriow
(non-sister chroma-

tid) Ser Acs |

(9) seat twat SA AT

(h) afar eer (crossing
over) SF ATI

RTO

(6) eet acerer WISER,

fasts AHS Irv.

eat |

(Cc) qeqy ampere fatoy
ATT SA BIT A

ak Bafqorrr le Ze
TAC iba (leptotenc),

Secmiva (zygotenc),
omisita (Pachylene),
forenita (atplotene),

LPisizcdaA (diah*
nesis) |

(d) free tarore OTD cat
WG OF!

(¢) Bay ACH CIeMret-

TA | CRTCHTTCHTAT ST, Yo

CTU =P «BCA

BAe AAWMATHA LI

(f) gery acer B-Stomt
CHANGU AIHA CHOTA
QTC |

(J) Boy Aw BATT

Noo ZT

(h) gest acerca sire eur

ZT! Boal waive

war wey fafa
FMS AAI



wiecerint

() See as A ITA
MAM wWMrestate

CHT ATA ATI

(i) fataterm « frtate

om Tae LI

retercper (prometaphase)

6. feofuet Coat SAI

crerpes (metaphase)

7. (2) QBat wocre aT

(6) cacntaara «= Teerfsocers
Tos TaeePceay ace |

(c) caurtaaranta Troe
QF |

Wyre (anaphase)

8. (4) aaa Fal

8

113

RCH TTT

(*) seam enteery a
terminalization xz |

(7) TRC TS

wate (prometaphase)

6. fexfuet aise aT

weree (metaphase)

7 (@) wre Wea za
AMT CHVCPH @
CHUTCPS |

(6) yoy cE ate
WLONCICA «=O COT
caAculinaa Tefsocera

TATRA GY GCA
8 Bayo AM Alte

Qe | Taote CIOICRCT

TCS |

(Cc) Borst CHbICRC CAFRI-
frat | BAST TOIT
faoe aya! ott

CHIR «=| - WIACUTTACT
TOS |

wyacee (anaphase)

8. (a) waa ZA AMT Ss

THOTT GICs |
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SRLS IPT

(6) cor 0 CHICNTICAICNA

TATU WAI TIAATS
maa THe ATI

(Cc) carcass fet | BAT
TAM ACAA BT AAT
6 WT, Bal

(2) WUT CHALSS AA CHTCT-
CAT J

(¢) Boney = CICSTICHICNS
THs oT WAT-
WMS as

corteee (telophase)

9. (2) opaa aq

meee (cutohinests)

10. avers Tac Tao
AT ARICA Ze |

mecorater

NATTA

(5) aos OAT TAI-
CATNTA CHITA 4.201
Tats | wa fate
am! frote SIATCRTH
acre | GRICNICHICTA

CaTMToU 4.201 Tanate
ot face IR

(c) atest sICMTACH CRICH-
CATT | ORT Ty
Tab @ CTT ACT!

(2) Soy CARH WSs

ALOT TERT
Wobl | 6TH AT
farrats WS AeA
WT AIF CALS TH-

CPA wee FALMP
CHT QC |

(¢) afae eer (crossing
over) Tema PT HA
CBT WS CHUM

CHAS NT ALA
YAAT ZAI

cocercwee (telophase)

9. (@) Wea BIA RR

Teole COCEPe | GA
FAITG SATS As CVCTI-

we ay at fey faols

COCO 5S
aa

meray «= (cytokines’s)

10. seq mates Tawra ot

SATS WMS AWA AA

wai feels smaitaca of
AQUI AA ZT
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CY eae care faery

wNATecainy (amitosis)

cary CH Taracertta Wier (20) 6 Mice (MMA) TOR

G ARIAT ATA WEI VET Tawe eal ak Tao Be

AM GAS HA WA WaT Bl assets we faeces

onmacciaa (for 48) aceqti smear aaa fatten

TAA TT UM ABipwe @ FM AT Bea Fer HOP TPVT

PI 6 UCI MPlet BA! AA AF Bal Was APiowe TEAM

TASS WTAE Teen faee ac TAL STATA Porte

aire xa a, fatale om T ASR UF, WAR TOTO Te Tey
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carrera free ae arti iatstacna a sacra frome fre-
Blast aloe (nuclear budding) aq sane same fata tors

CRAP FIST BOT HAVA Coe CAT Tow aT COAT AA; HT a

fase fatal era (fragmentation) aga, fae-

SICA OHA TSA A Neola GSA fISe GH ACHT-
ATACAA CFT AFT HAT APIO] SA! FMS QP SHAT ACSW ATE

ATA FCT CHT HAT CTT SC TA! BTA AAT

iaoatemna free ae ona fT Te WS ANT!



WW BGT

CsStaicnicagy Sipae

aA Mey (7OVement)

CHM TAWA ATT CHICMICAICTT ATT MAIS A BT) CANALS

CHCA ACHAT, SueTlsay (coiling), meaitaa (synapsis),

arama atesat (terminaliztion) soyfqi aac ak AACH

CCBA FAT TAT! CAP CHICMCNT AVA AVITH VA

SNNBAT FAT ACACE |

COTTA ACSSIOT

APT CLE UCP @ MART CHT eT OS CT

ASHIOS OPA ICH HS AcePocda Bear Alive Wess Acs why

CAMA (ea FIST CTEM ALG ANA! «MAIACAA SATA

TTCATACH CHAUICATAA CPT ASPiow Meg xcs, Manton.9q

TS TPA MOTI TAC Tera 83-50% cae

ME! MMA Test oMnsiocs Cerna Colles weICA-

cmaaia wig ay (Manton 1939, 1950), omfeioraa corr

CIRCA CHCA We Tab FAI

Huskin (1941) Trilliumigg c@IICAGTa ACSHHCNT ATA

Care Tasca Taloy OTR TH BAT CHICMICAICTA AAS CHICATI-

Trad CHCA TA TCH Mey Me! BCS ATT CRICTICTICNS CHeT

FAG LST ACY CMa wt aor mai Trilliumg

CURIA CHT aa CHAT 125. aR eT CIUICHCR

1004 gai fasta Ucee ee COT ied frat Bsia-

awe ace Taetr wnarece caracnmeiaa Creat aca foe

80m gal CHM CHaT cacti 920K @ mecmiorT

10404 ax opfston, Toceior @ URTeetaiaCr as Cray aT

Sey 100M SRL GATATATCA OHS CHIC TAATST, Teta CHT 200,

een caorcece 800K wae cen Umete S50 eal ieole

WITT ONG oS tray wiaqios eel wa aad oe
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(msctan) wcrc carcniaseriert tat 1000u, ciiceer
650m wae Bruce Baa 10004 aq TAU CHICAICICTA

Sarre waar caine Gee CMT CN ae

(Sparrow 1942) + GRIRRCATAA CF ACT COKE ATT

CHICA «8 CHICHTAaTA CHAT CHCS CAT ATA TA CHICO

ACPA ACTS CHCMTTATA SATAY ACS AICS |

TOU G@ NCATACHA ANT CHUACATCTA ACHAT FUer pac

at acata-aq (cotling) orq Trea Fa |

rarer Surteas (coding)

CHUICIUS ACOH CHTCMICOTA Fraced TS ACTA CHOTA ACF I

OF CHOIACH BA A SGATPA We GBT Woy corycs
CAMS AW TA Prue (somatic, major a standard coil) aq

QOS APH OSs Fwy aor seq Coal aa ca Tala

AATSS PUA ARAM S BWA Cole ats aes: Boacre

WIA AT TAN BAT APH WP Bas I ow oa Tawra

CHUTES BACT CHIT SIS AE Bea Tan cat Tee, wer

CHS VAP aE Gk COTE AMA Feuat (relic coil)

qa we iecm waiter Are Are me ANAS

PUTA LY A Tl Mei faecwm awe way

QCSTE CHCMICAICNT «Cae w.2br (Sat ceniibw) a>

CUMS SIA TS CST MHI GF Macs CorocyH FACeTTTET

sca (relational coil) aq areca Banter Ae ALY CHCM-

MTA FM APS GA |e CIC At cemnioy (sister

chromatid) Wau ws Aa Tad Oa Men ACI AA @ APN

mM MTA Bal CHT Ci Tee SAT Caro wSET

We eee «= Tacerrmnea sata Certs wert faecat wr

CHA CAMTIGS BHT CMS AT! GS BcReTA AAG AKCH WAT
TSI BCH

(1) Darlington.9y (1937) sme oparcecer utes (coiled)

CHTCMTONTT eT BTSSE MC! AT aa Tasers for

ZAG FMS CONST ST ae weer Taverne seacera Wise zw

(2) feota TSIM Bryyca VICI BCI Heme Ter
TqSee TT OR acia Genes acecer wise weg wovlew
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RET! AAS TST ACC UNACTCA TT Seer feT
(major col) oan Ea TTS Bu (relic coil) z-onelas

LENA BT AIMASS CAMS (erst Taos Meese) TAI

FACCPANA BHT ST FCA

TAGUAA TASCA ACK HTMTGS WAT ANTOKT COTA QC

AA WA ARS WAV VLA AL CAM AA POT CAH HR STAT

US AA AT! «wasarscra Taree BcHes coereratas weer
(plectonemic coil) (toy 49) amt az

CHarbicafis srw

optarcafs Scat

sx 49

CUBITT G MMA BHT

TATA CHTTGG TAC GTA BA CHO OSE CI AH ATS

HZ Gl AM CATS VAI VA ALHS GST AA ATI ae-

THAA CHU OTH Mats BeHeT (Paranemie coil) (Teq 49) ace

CHT TIS MITTSA ACY ALA PUT A BATA AA BG

MF GC AHA WA WG! COKPH G BCH POT Ai

BI Ge at aleacy Aespiralization ay jaguar tea Ae | TORT

T ATT FU Wee Tay se Cowl agweripat

ory AA Al Cobb AW SA GCA WA CMO Ie

PUES WS MAT Wa SAT A Alene spiralization a geuRt-

FIT FAN TA

TACUACAA SAT AAA Hl CHS A POAT OT IA

WUMTSS BleT! WAV CICA Pee TCA

TSN Vey Heys fey ay aD a Fu (major coil)
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YT AT GET CII FA OST MAST CR CET

HOR CHM MT! weMA vate Bway (minor coil) aq We

RAH CHA SAAT AICI NH Fuji (1926) Tradescantiag
VAY TAIT BHT CHAS Ma

Tatar Tatey Swe Sen ar xara acs Tow Tey asa

ay Tradescantia.g aos TAGS TISNA HA BUA CSA

wa A a fea eat FLT Be Aw aa oe oly

CUUICPCS AGS PUT (Al PAA) OT WA PHOT CVICKCHT FAA

T PVA lA HAMG MT CAT WACIPAA TASCA ACK AAS

e fae sere fos oral crn «= Trillium.g gaa e fasts

TMA TAS WN VAT UT TAS ms! Ay

TANS Tro Cet Feat TolT meals Trecte Bhs

aww emai Maa Ta Tern arecer oF sae fe

sas Fue (relic col) Feary wa AT!

CHCTCATCT BHT A PUTA Vents AIH AA WS Meal as

TMAH ALMSs WAT SA Viet Sar AI— (2) Fara (torsion)
a Ae TW, (6) spite (matrical) s5\ Darlington,

Kuwada, Nabel angie Taeara tan sects IeST ANA | Darlington-

oy (1935) metqe seq (molecular theory) UTA GIC-

carer Tote BAG @ CMGIN BAe A Bwrteay Tray

BCA! TCH TS UPA © CMVIAT TAT CATH TATA AT CA RAT

BLA PUTT VA MPM AMM] Wel Biss Pore

Oy Tl BWaeq (torsion) wufeq aie sy UA ASA BAA TAT

Hl Ba Bur aay Aare fara thes aca fara

tarry (tension) ay HI SCS OH CA OT VT MCN
Su creat wa! Sax, Wilson, Huskin oeie feemta Tota

Mot AIS! Glert WS WHT Ay cacniaa casa

MATS tla VT BAC AIG BH! Sax e@ Hamphry-g (1934)

TIS TCH AHO BOT CHtaa Sst or Tw ase oF
wre Tradescantio.n wea area Geof sqi Wilson «

Huskin (1939) caraaq cq Trillium erectum-o cea aca aT Tay

Bur Coat VeAs AT CHM fe ATT He ipw xa Fave cHrce-

frrara treat Ferenc, aoa Atianw snfices sees cerenfaara Crret
ACA VIL CSA wert alow sx (Huskin 1941); Coleman ¢
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Hillary (1941) 2 quwat ange wera ace focentorr corter

PUT WM MAT FHA VOT MeMs wer canta OAT acy
TTA WRU AL MPAA CCN TACTIC BCH oN BACT Tea

wl TSA BA BHA eA AIT erst ay wacwa Gora vie

FO WAC GAT MEM MCF G TIAA TG AS BWIA ACs
Oe ANGI APT corto WA AT wae wena freq Cr

TH THCF MNBCS MICA, CANA— CUMS CMI CaTatowaT |

AM AA WAT GFL ANIMA ALN GMMTSUA MCF GCA ALA WAT

HT CTC AT AT aR aera Taare coe AS THs ees,

Rin ey wees frorvt wnt canmivunta: ate aa

20 VT PICK ACH GAR BAK-FT MCT GSM 6 AMBALA

ACE GC CA ATH CCH TACT BAT NO BA, TI

Ta SOT UNtcernitunfa! aware sniiaty

TOA AIAHAM WA BAT ] MMH @ CHM laa Mey Ty aSMIs

way Fuel COAT TIT GAR VA MHI Aaa Saray Facer

aera Geate Trea Ba |

gutiear (colling) sat wes, cats wa @ for

wg Trea sta! Brown pace aca se cored fatoy

Tarren PUTisa wa Tey fey aes aq Ris-og

(1945) qe cHTCMTOMa PTO Bers Pwr wa wra-

CIM Sy weat @ cual satay (Primary, secon.
dary constriction) , Tagracemiiba (heterochromatin) aete

wea we aa: Gall (1956) a aor aNeN Baa! Tee
D’ Angelo (1950) @ Duryee-g (1941) saps cece Tata Aa (I HA

cacy Ris-oy xray ACA AA BAY CHIT CTA SCAT CHICAS
microneedle (ALR Fb) THN BINCeTS CHIC ley Sexy Wage

OCR

TITS MT MAMA (synapsis)

Teaiacr ceca (homologous) varanasi ia a

TUS OHM AH! ARAMA TW APIS HACMoc WAS TA!

amnteiort AaccH ctl AeA ort STH wae ToceTiooT

ARAMA OTF BH AA GA BIS Sete OASPAAAM

ASA AN UKM AH AKMSX CHAT AT CCS HE CHICAS CHICH-
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CHCA GTS ACS AH, CANT WCAC ANATSTAT MIG! CAA

Terry Toa A UMC Cl TTA CHIT PES
(ATARCAG) MCE CHM CRT ARETE CRA HAV CRITIC

COCA TT UP Faw waa: wa Wea weakens

ANTS aiewa (salvary gland) CHCA at AWloRT Hy

FA TA! GAA TOAST CAAT CHTOICICA TCM ALATA

BA BWCA AA AAS Cl CAAA CHICO TA TAIT

CANA MW Waa OTA WT CHA ISAM STL CTC

AMASTAT AG THANE BAS WG MAT AWewA Ally Ara

DTA BA] SYA AMAA ASH CVS CRMC CHIT TA T-

TT ACP CHCTTAATA Gea CHICMTANCAA AMY AMSA

QF 1 Va TT MTT HSGT OCT TCT A_PaT Taaer | Wace

(trisomic) wpa foal CACC CALTON TCT HBG AY AeTws

ToT UTE BT GI SOW ACMA ICT Be

MF! GS CHACATAL SIF LWA BT GIS HCMCMAT TA

PROM TY BTS BAL VF Ay Ase wy ‘B’ carcass

Te TA! as AAA UTelas @ ola aT Gt

TAVICACATM OCT MSTA TCE |

AIA AAT WIce Tale Toa wee! Manton.g7

(1939) sce CERCA CHAT ATA BCT AST CAT OFA

TAA Tec wercera Carns wen faecma eHecntera
CHT CHAT TTT RAL ANTSTSTAT ace CHICMTICNTNAT, 11a

CHIT TOA HA ATS Bal Tey ae CR MIO CRT

THE GTS BAM SAS MICA AT) CHTCMTICAICTA CNT BNET Banat

PAG, CANA, AMSA ATA, CACM CHM WAV TCT

rete way, fonte meanerce eeriae sa
Darlington, Frankel, La Cour (1940) opsis faemtar

ARMAMATAA BW APM AI MST Tw BT AA BCAA!

fey Swanson-q7 3G MSM FANT AS wats ATI

STSCAMCCT CRITIC CHTCTCONNT TA CHT UT Sal aae-

OA ATHAS HM BACT OP Bly CATH WE FHTSe JST WAS LA!

feo” (2p) TAIT QFATS CLF WUT GA WMT MAS Be BA AT

COM VTS GH GANT AA, ACT AST HAS ST HUS asl

Darlington.gq (1937) sce ware cars meee acre
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QT Me AT APECSS CHC aT RE Te

TACOUACH ACH A CHCA eT Te SPE CNR ACT CICA

CRICTICOTIATA CHIMICATCTT ACA APTS AN AT MCMC CETAT-

CHIT CFS HP ME! ALWI MOMS Wiis

ATS TM MRSS (unsaturation) may ay) ake CENT

CHAT CHCA ACN APTS ST tale OTe Tacs

HTT TT STl OAT CHOI Ga wefaeier

QS ATL HT CCT TOCA CRITICS CHICA AT HATA ACT
Taq! abe Za Darlington.9q Preociiy theory | ora Qe TSI

CH CHT Taeartt ANT BIT AS BAT Siera ww Cervo

HeMnacra (synapsis) wens carci Pax UTE

QF |

Sax @ Sax (1935) @ Beasley-q (1938) ace mq aaCAs CaICAI-

CTA CHT TA TU SCT Ue ae «Tafa

ACHAT AMT CPS HAMA Pv APY ace Wey

oF MILT CHAT AH AT TAs Tawra HCUTloT CHTCTIONT-

Tl PUTS HK A AH MPA ala AAT HT TA Ae

TIS TA Te! Beasley-q (1938) qos mentacrd Aaa TAw-

Siac =ife, fa@ate aca YaCwa BTA ee acaces Wie

RIT TTSLS POTTS BA

Wilson @ Morrison.gq (1966) acs manta else

CETTCATENS TaaicAa Borat ae wees ot feoererq (duplication )

Tas Gory Tre ter |

Sram atssar (terminalization)

wearacad focenttrr sca vet ce Tal wR fern

BaATSA ALY ACY CHCMCACT SHANA GVPEAa Alay St

FGM QF AKAs (movement) Darlington agama term-

nalization (afeeaer) ACCA |

MARSPAT BW Urataanenscerwcas aia CHT AT AI SICAAT-

acint CERICIO 2S TA @ aUTA FRM ET one (Moffett
1988) |

herr, WATT CANA ces Tanesa acer Tacs

VAI UMP A MSOs Serna Cae Teed eNiwesacesy
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ATT (ATS GES CHICTICATA CHAI) CITT SA MNT SPAT SrIey

Aca iqtey TOI BEI

Darlington @ Dark.gq (1932) faq tqratos (electrostatic) ae-

AM GAACA FICHATA APSHA WAI Se Trew AelsaS TAI (4)

cacaltsanca wor wifeerett Tapa‘ te cra ors (5) carcarcnara

FPO CHAT ATSIC TESS MicAvOT TIPS MPS ACH CHC TARA

wor fase aie carl Tema oe Braet awa Tacs

WIA BS MCP TST aT MAS alesay Wes zoe Teeq phy

‘ogi (loop) acy ath CRT BPE! ak WAT ate,

PAATA AI G CHCMCAA ACPO WA UT Ae e

Ce WMeSachs Visto rea seat Tale aaa CeICA-

cael Tapa shea GrarElora AIA BA) CLIO CUTAN

8 AF FAA AMT PCAAMA AM WLSMAIeA WTS Cia taas-

Tiara sees caren faa nies Cntyiog aire sca

Darlingion-gy ae ok TAA BA VA ACHP CICA

eae aay fase wae ace fey ce cam faert oF Tors

Fay BWA MA) Bese Ala CPX |e Wracscera

ey Ts a ToT «Peo Rene one

SIs IA Cia @ ast Taaeqol Gel eae crt

TH! CAC @ CL HOTT A AA Bay AST-

TACT OS WAST THT Taw Ma! «AA mantid-gq TICTAA

fara ates Cofeiocs ayes acq ati Hughes-Schrader

(1943) ce T atorwe (mantid) CACTI ICT

TM SCAM aS A Wee SCA ANASMeSKA APTA ToT

OTH BWA LA HCMCANCTA WATT A THI Taea CHAT

aT! wb ate ange Us fret Pea Casio TOIT
(electrostatic theory) ANC BUACSA I Tato Way (QS Ac

MA CI NCAA CHT SIA CHAT rear Pea CITES

wiber Tach SAT FA AT AT

fewls Tea ga coiling a quRieam ToT! Baa

SMA THATS TI] ACCA HITS ACL AC CHAICATC PUCATF

FLT BUT THY AMT ACG QA OA WH HAMA SMe Ta

SFP Stl ot UP MMI RTM PHOT

Sra THT VF MS) CMCC WHS) AE Ae ACY
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fea AIG TA ST ACA CTT Say Ele OCS BAI «a
TCT HAUT MMT SMT TIAA Tee HE Tae CE ARTI

TA PUTA Boa mw aS ses Bec cw «fe cara-

CTA CRTC eC AE Cacatect wl TCR NT Se
CAN BAM CHANT AeA TCs Me aA! MAY

PUATAT GAT ALA, WH HAMS ACH CAAT aMThasae A orate

ANTS AFT Ae ACT Sl PL AT TOA WAS HALTS ONT |

oF TSM ASS Wea saa aay fatey waber sa aA
Tradescaniia paludosa.g Treaty TCC CH CHICAS, 17 qs Cab

WS ACF SS Tt AAOIS SAP oatsaenacera zai Lesley

g@ Forst (1927) wacam cq Matthiola incana.g sontaca eICHI-

CUA AMSAPSA AHibw VW AT GAR EAA BCATMNT Ice
WTS h wie eet Upcott-g (1937) Lathyrus odoratus.gz

UT AWAIT BA CaeTICAIA coding.ga acy mlesacry AEs

AIG BART! GT WIP SCT CHCMCATAT Alaa ACPION

ASS VAM Ay Ateray aa Te acess ea ath

FASS? BEAN MBIA AW CAANTAM US FI aT

CCMA BET TATA G TATA MPSA Vea |

Ostergen (1943) am wl Tae wigs GA ZW UM

Meier alateas ae el SLANT MITA Wetoa
ATATS aT VOT CHS SAAT Gore aaor ater ar Tawar Twa

AAs TA as whe sews anced Tacs coc OFA

CATT SAAT MY Sy

avurneceiagy (endomitosis)

GAS GUT TAT CHT GT TASH ACS MMA A CHS FAST Wlaerw

CHICTT CSM ALA BATS PATS ASIP CLIT CSLACNT

Area 2, 4, 8, 16 ey are as) ak UTES grailaacas

(endopolyploidy) wey za (fo 50) | Nemek 1905 ware

BST Goria Claws wera carey creataces we fyerea-

atta cares fet forcau few fre oifders cary aiferecae | Jacobj.97

* (1925) aw aa sat xe Testa fawn EMe faeate TWA

gopatt faem Hertwig (1935) wonisena setacra set
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10: Ab

QCATASwIGS CHTy
Toa 50

SHCA ATSUITE G ACVMAOIEF THAT TICS DTH

recast (nurse cell) ahaa FIR CTC azatcra AM aha
we Bate! Geitler (1937, 1939, 1941) spaq Gerris

lateralis.ga aynfaroayt aceug (salivary gland) cara 512 @ 1021

aL HCI Usa Trea lar wae cardiac! Geitler

GAT AARCAG THICAT Gerlad sera Tacalacera | GAN THA TASIA

Ww, a fee ay 2 Tl wena are pulse

(cotled) Zama Ber ASPipwS VA) Uowcerst ors Frcs CHS Taw TH

UH AA! ACS CHUM CHT ARO AAA COL

NOS BT Al OA CHAVIS, SHTMCPSH LA AT) HS Sielrs TCO TACAT

BT CATIA eM Teo ex ary «Geitler @F ateacs avewr-

MACAA AT THe CT CS CSRS WA aT HANS
CHMCATAT SAYS AAT CHCA IWATA ACUTMACITACAT Gay BA

(ASN TST QOUMNAGTACH CHM VTIGS @ WIT HHS

BIA TH BACT GI AA TPALSS HCO WItoo BTU

(condensation) saperfas CAUICRCHA TH CATR ATI | AUT

MTMAG THY ACURA BCH AT TT

ATATATSS AGUAS CHAT CHAT ART ARCHS CHAT,

wal fey rr rm OCR ecwlneateR aM wa cet
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ROMA LAT CBCIA CHICA Heel Awrwera faq sq se-

A | CAM CRAIC FART LA Fae Sage ofeecaiws se

TAY SA BH ACH AIG CTA caTca DNA-g afamq rere

ATMO TET CAAT AI

acurnttecne Tora (tissue) fafey cera fey fey sma

AAMAS OM MA! TA Cla cere force (20), cmt
cbuTacaw (40), Wray THT AT UcsecAw (80) arr as AA

PT CHL AT CHCA FS Ta Mietecale wet ai Huskin «
wla Azeri a (1948) Rhoeo discolor. osaacra facarecaiea

(mixoploidy) zea THEA GRIG SIA CHIT CH ASS HT

ee cermens fear foes maa ately (volyteny) acace i

Huskin.ey aw cereal Wa Mia aica fwerrw cece courecAT

OAR TMECAG (IH GSA AA! as aleM Were La BCA

ame ALCS AAPHT Sa FA wera Tate gaa aferecate crn
aq! Mickey (1946, 1947) wsfuze (grasshopper) facqrecate

CHCA TECETA |

White-qq (1934) sce BeATieeTa AiereTaT anewa TeTCT-

CHAT AIT Wete Sa acwrtaeaaiwr ase Tews Wey

COMICAL A Tae Lexa ache cawbwlea Me A SUT

alecola (polyteny) qT aR USE aI Bat aTervia

UIA CHANLUUT ATTA Be MCE BT CHITA ART

Ie al workers wat wera (nurse cell) erway s

ATA ITT WANTAN BPA Meat a1 White (1946) aq ~w

OFZ THA Alecia @ AlTeTHTw Cra waCS m1 Bauer.gg

(1938) sce fein fatatcna cermonselaa Pees

fae Ser alee weg ai aq Culex prpens (set)
aca acaaen ava Berger (1988) 6 Grell (1946) o% avoq aaa

BATRA |

ws Clem awe creat Tarse! Berger (1941)

Spindcia~ ofgens THe FARITSSLA QUCMAWITAA CHCATECETA |

Allium.g toe Ta oS acwrsieecate wrt ATH

oieay care Aes wafeecae (cama Gerris.q) ferat afacotet
(cata Drosophila.g) saga ee | Huskin (1947) carat (i, Ba-

MS Wigs carey oiacnnie (polysomaty) a afecviat ZA I
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THY FAST QING CHT CHS ASTM AAA SAG OHTA SSF a1 Tey-

Wil AW QCGIMATACASA TAT ANCA |

Bluey acuta froPlacn OA Maca Trem wy
aT! SA wR aountaeacae fort weet fae aw

cH TACHCE |

CHATS GNC ANT ETT A CMOS Troe (somatic
reducttOn)

cara Tari wel Serete am cary Tae 2a

RC CHACHICIA CHICO RATT BON AA! «Meats Tees
TADS Taursuyy (Somatic reduction) aay, them wiaaiqe-

wrest azaes faery zai Wughes-Schrader (1925, 1927) Icerya

purchast aaa antics aay Taatas CHS Taw Aa

wa! «eS Mery way, AT eae Coley (disexual) ey, Goley
leeryawe QEARTTA Taory wat facace: Berger (1938, 1941)

@ Grell (1946) Culex ptpens.qg (2n=6) vtapnice

TACT CHCA | AT AE Taw FT ACEC Toa CHTOT

CHICA THAT ATH! | ACSTSGT CHICMICMIC FS CAC ATHMGT FA

Oe! ace oe Tees OF Wale VM SA WA! ast A

CAMA AOL THT APL BCA MATS CHACHA MAAN AA

Bll A TSU Cavey 24 a 48o ESaey CHT Cre ATT

CTR HOA UA wm aaa fae ame

ATT CMH HAM BA AT! GF WT MSs CHT BT ANS

TEC MC! WTA oF walorws mately faerie Teas

TSTMICAT ALA BAS AA AT! eases TIAA carey 4867 (16n)

a 9607 (32n) carmons feat crea craios Taorercart BT

12py (4n) ay 2457 (8D) CHITA CHCA SG AT! | ALSaT

acuntaacaiws farate afea ca cmnice facet
Huskin (1948), Huskin @ Steinitz (1948) Allium.og Tc

Scwret wiitios wntawe (LAA) ecary act ecewrifeeae Te

coralecet | «Stat 1-2% ascare fatets ontae (RNA) a

OF CUGMT BES Hay 612 qGy aay sere Onanios Troreat

COON TEETT I
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sateen (Nondisjunction) gee fafay Tem WETS

GAP ANH TCATACAT SNCS MATE HAG CATIA CH ICATI-

CaM FATUTae KA MOT Rem AAV OTACS AT fae ATC OH
A GATT OS TR Baca etesore A oRETOT
(nondisjunction) AA! WA WM WAS AatoReensy

(somatic non-disjunction) mat Aq |

SCM CCT CRA CHICA WROTA ACK AMTST AT ATA

T FAA FLSA AL CAT VAST Aw Al WA TBI

Bvigonery Corl BAl Aineneroiia Alera ww
CHAOS ACS ATA! «A WAT RelA ass GALS AA

SB Ba CHLCS AF CHAI CHIN ANS AT ACH SeA +1 aiewws

g Nl oped teat aa, tts wit Bier e aetew |e sacs

e-TOHTTM QF |

TRAVAIL WUPHT CAAT wt (reciprocal

translocation) osc MAP AIT AATSASMA BI Oenothera-g

Sorria Wats oF T ase Tee sy Bera

Cabra area (/cterozygous) @ Caaay aaa TITIACA faRiToSrA
ring a qaq teat zai O. Lamerckiana-g syenfacH 1261 cHra-

CATT GP FM G QF WMeoers oat aA Ciba 51) 1 ak

A ween - - pee - ---- ~~~ ----

l i «7 [6 S| 48 1} 9

ULUUUUUL
toa 51

aey sates faery O. Lamerchianaz cannon Tear

TRSMACHA HCMC FAT BOT Gay AL CACM BT eA-

CHC EME | O. Lamerchiana-g aco CHUNIOTACE F201 ALA

Tecan faa (Taya 1—2, 3-4, 5-6 Soniz) sa SH! AAT

HCMC eTa CT THE (set) gay 3-4, 58, 7-6, 9-10,

11-12, 18-14, 6 wy cb wa 3-14, 5-6, 7-4, 12-10,

9

2) 2)= =) =)
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11-8 gaye 18-9, 1—2 CHICMICTT WAI TSE Ne BT

ONC TAA GET HAUNT AF CALS @ ATA Tey

Gas Tal at wal Teen GMCs are

aay (complex) act, aqy CALA GOMNCTITI 8 tT
12 ceICMIIIcs TESTA Saree (Velans complex) agi fasta

TAG @ agl 1—-2 carcatcHTacs socwRA Face (SCUdens complex

TA A | CATA (AT GUTS MCP TS FCAT MGCUH SICA OF

CLL GC COMPA FACHM GA ALG AT! ALOT FACATHS Aleiz

(lethal) eta jaa cae ate (deficiency) ace snecurrAa
alee wily Comliend Ale GIA (ACH CAM! «ALS

FU SCOA-MOCGH TEA CSATACOMEA HPA AT ANAL WieTae7F

SAT GAA AMAT GIA MAA BA MeFi 143

MOCCACSTPA TH Ales SA CMSA BBA AT

qa bier tae ace! O. Lamerckiana gq Qeaeq ABT
watiareizcat | «=O. Lamerckiana-q Tem tA ta Tae

aA TSA Tey MATS AS TMC oF ALLS S

AGT Bey TaCS AT fcr aercxa (77g) apronte Toot ceICM-

CAT GAG CICS TH VaTe AWA Bl GA BET BT

amicaco Sol TERT G Ub Sol CaO FTE! Aer

ame PABA Ba fee Paole omy aT a TA AAT

oma IGT aTSTGA @ TET CSA ITH @ AbT FATSIlay MGC

PAHS mAs wire fafeors ear wacntas O. Lamerckiana.g

AIG St Fey Sor CORMCNTI NAOT COMMA FACIALS

ammacoa ace Taters act & fewer sfocs ona ari fee ai @

QB MCSA HMC CUA lost TAT AIT aqH-

Fal Vian Hilt ace Scq Show ww nsw wed asapy

Vier So WNT |e SU HMO Aa UA as! ae
Visor AATOASMCAT WT ATSET MTVU @ ATT COAT CHTOMT-

CATT MCG COAT ACT CFI

Roman 1947 anor oem we Teco feel feo
7a ei Basonon aa-fornem stl «st RH wat
remo 2 Bomncm ate wb cm Beano

QF AT |
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Roman @ Randolph.ey acaan cece CART TT OT SET ak
TMCS Braco Cetra e wa frssqwk wor
aon ant Roman aay ce B-caqcnnens IUIISNA WAS LITA
THIS CUT UT Cm free at! wa Broran-

cris cuit ae ace fey Acari

(SCGICATT) CACRTTSTATA TIA eT
Mintzing (1946) aacvq fadtise aatonereya (non-disjunc-

tion) TATRA | = MAC Tena GTS OAT EI (2)
APT TW CG GBT (RG WARS Hayes (sragment) (b) ay ag,

CACHE COAT WS Sscar-carcmcaray .(tso-chromosome) (c) cag az,

(eS COAT CAG HTATAT-CaMIONT! «wT Tawra icra GHA

CR AMT PTA TI CHAS al face srarmifa ance

CARTS HRV MAHA CALE OUT ACT AA fee canoe 7207

WAS BOS ACA Al GA BAT I AACS VCASH loN Dewees

Sg! CET Sry CHAS Polos wracs AA AY we

CEMA «Grae (Yenerative) THCY AA! AW WAcAacsca-

CAAT VANS FS TET! G2 TAU CAAT CACRTTAAAT

2 ACT WAbT TAUASTIOT Bey msl Taw MAoT-

CHICA THE AATCHSTMA CHAT AT AT! «AS AR SGT CAAT

TNAA Toor acta Taert anor ula AA cara fawn Elise

FI) BETA AalOneey cH HOT AW MLS, NOTA AIA FAI

fey mart Tease (ovule) esaey UASHIFoT TAT AT!

TE TC ANU Ga Betval (chimera) Hat Ths

AA! wm Vie ala C-3 Urilginwws ae Wel YA |e aA

VATS AMT YA Sl GPT COLASMSMT AMA YS

Bie CCee wiq eet of Blecwa werurera (corolla) afz-

OTSA WT Ue WPA CHU ANCA ZA GLA eT caIca CCe

SHIT G Hayy CIT THAT © STA sews MAT | PASTA AACA CHT CAS

TS THY COAT ACI AAAS AMT ACT GA BCH AAT HPCMA ACT ATT

AMT WIN THAT AT ATT WMT BS AG AlA C1 [AGA BCA WoT VU

afatied Trt AT AATSHAM TAA UA UNA! Bowls wA-

CRIS TAY ATTA STH AMT TMT CIMT AG AAI -YeTOT ATA

ATATS BAST ANA HOA BCT AMT BGT CRG ST | Lawreace
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Dahke voriabilis.g otyen aetinast win seen! Nemena

strumosd-ge e& TTA Fatwa Ora TACHTE
Drosophila melanogaster.g 51 CRIG GUNA ACF! we

WAN WAI Ta CHR Cae «al Behe XX 6 ona

ponies XY ora water eet at worsens aoe

Twa meats Toor worcaa(A) 6 as X caOMT

OH 1 Tae TOT, eC ATT TATUM BT WoT X-CHIC-

waa fora, (SA4+XX) a X-ceracrraiaats ferae, (3A)
(oral 231 wk aAafonereace primary non-disjunction

(Mexars Bresor) Tar Ve (Toe 52) 1 XX carcass Tee,

FITSTNAS MATA (8A+X a SA+Y) arg fates ace oma ate

X HAAS AST, VTE TACIT BM TH Wee XXX

GALKR 6A+XY

eens A oN
atTICAb 3A4+XX 3A+X 3A+Y

6A+XXX 6A EXXY bBA+X 6A+Y

B rtcnl-X wt a) | we PT SIC a
” Stee a

Citsota aalsaatesta

3A+XX 3A+-Y

Toa 52

Drosophila_g (Q2n=8) egal e Gol aaforeen
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HAMS TROT At vor ATS eel ws feeen-&

(Upwo-A) QONPA AlATS RTA Hew AAS TWAT ATT

XLS Hy AX Toraea ane tafe aret GALXXY

Al ACHA AI Bl aka wl wey elas aT

Aare «=Taaty fe, Xen era Ae

Tale Seat GALX Begs ay MOCHA FTG aca ees X-CHCAT
ma Tata Tea, Y-ernemage =carna aera fale

(Jertilized) amy GA+Y soar ww weos ana a) X’

CHCA COILAA ACGA SIA W (AH) @ W (ae) asi Bridges

(1916) Berorhrs weed aeaSe wollen race cocRtecers

OR AT FA Gay sae faca X cae ANTOAeTA

TNT PS ACHAT | AMT Corea AXY sayt Voniwena saforeeersy

et Met «ase X caren Y coca Ae AT UE

FCA, Heyy AGT STAT CH STATIC BOT CoC X CHICO

6 Baba Y enc sa! oem XO oePasers cea

iy we By Xo Cl Caace Tacaleeat CAAA AA «a BCT

HBT WAC FAot X-Tarcacas «@ Bayer Y-HCHCTT Acs
QZATTAA AATAAMIANS secondary non-disjunction (ay wage}

Brewer) (fox 52) qT aA
wTeMcActa Ferra (elemination)

Rosa canina.g tecmoncd ae‘ (clemination) cman as

crincay (5n) gente Rosa canna apace TAT AI

TACK! as Cleo HS CSICAT CHICTIOMT Aa ST 351 ANA
ALAA, GB AMAA AAA AT ANS WAST SG GPU
SU pony (uNivalent) ca waq (Tackholm ’22, Gustaison

44) | Gor CRS ASOT TAOSMEG TATA TASC G.NHCH

Faataowrs Ore Bea Tae hS CCS AT | HMATAT, ASCH TT

TAF TASCA ATA ALOT A Gea Me A A ALG

GH, Aa BSePeT a CNT ATR CST ACS ATA!

Be TH Cay AOTHOMEPG TALC CAMACwS AT MN Ate BCA

wal faster smite faerwre aeemerteia faatrword

CAM FH, Tee camila Sry AoTHoMePrTs cH CALS CHEICS

ATH AO AGS TH WH OA VOT ALTA AS, Wie, WAT THEM
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CASE MATA, CSAT LAL GCA AST CHT SE HATTA

(pollen) mace Soe faaiow ari ICAL Te WHE

atonceroe ia faaine Sea Sem ani feay AA BlTwNCTP-

ale Tos AHA Bete MAcHTacTa (micropyle) Tacs CAAT

AH BC so TACHA cesar THI @ BAT 281 CSATCATT

ace! Teoty sicnite Toon fastroors 2a @ 2801 caCTICTT-

TE HAG TG MAT, (CUNO) @ TET CHICAS WET CRG
UAT, COAT AAI AFT TW Alay, Basal BI G QAI AF

(HAT) THT BCA TT CHTCATICATTA SS FACT A ATCA VBUT CHT TIA-

ae ot fora, fafers scx 350 CaO Courtenay Rosa
canina-q FIG Bal ak Oley AA BMSNEPUT AS ATCT

CS MICH e Mb Monca wal Teale bla TS. as
Coates (maternal inheritance) amy Fay AAI

SAF MiSs BNC Tat aa Sat face! Toppa
ono (diptera) Sciarazte oF avat (Toa 53) creat aa Sciara

coprophila-g Mctz @ off FRETTS CHAN TH Toa Cel BOT-

ona «@ fort ora carmons (XXX) gere ast care Toatt

YA TM STMT M1 «ara Taleou’ (limited) a atfae

carcarcaal acer! =S. coprophila~g ascend wan scaaor Teor

AVAL HHT HT @ CAT CS CS OCA ST CTA CoAT AUT OT

CNA AH WH! WS CAT Mon fara ay TCA ATA

nie Tataow a alin Teneo Toael IA OS CLS ANA

T 6 THR MoT Mee FCT A Ue TSCA wa

TIES WS MA WT SM AHA AT a wT Trea

wa apse Kaos ar aq wat Sciarag mE wr

ccs Toor ator X carmen ater aa @ o1a.8 Sciara-g mR

CHa Cece forwera Wehr Krecacams Aho AN AH! Baad

CHIC THR CHAT TS CHCAICAICTA Aer (elemination) eR Faq

THCRCE | «SCT AACA CHA CHICA COC TA CSIC ASOT STI

aecy os AT esles Umited cecnena am aa wa fw,

‘oral CC Tw cece Ben eset Keeney ay al

FOI TT aT CIA Tres eae XEN @ TST

ECT K-CHTCATT OAC | HOT AT MET, SCAT ANY CHAT ATST CATS
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mw worm @ X-arncity octet cries fartacoo carem-

CHT ONT, THOT COC GPT AT BUNA @ CAN CSUMIOTA

SAS ACH AA! ALAR HPC CHAT VTA CHICA LT OCS
S. ocellaris.g Berry TCH WM Gat CHT Cecs X-CHCTICATT

Sorcrce ato 2a (for 54) 1 forera weer X-arcmona fa-

a
CHPICATCATA :

Toa 54
Sciara ocellaris.g TECTIA AGA

ale cca fas TA e@ ma a WH TA eM Tee AScbIeTECT
SCA! ARcorerercy Tease ATA AA AP CHIMICATIOT TS ACH

aT

CECA BMA (secondary association)

CNA JT RCAC CI AANA CRIA CHT ICT

TTS CHAT AR BHT HCMC BCAA Sacto CAH

AT VTC ATS P CAMA CHICTIONT WAKE OPAC

Mil asaTTt ares saat went (primary

association) aq CACAO CTA CTA ANH HAG AT OTACCA

CPTT ARIS ALONCTY APPATAA BIC ACH 1 GH MPRICF OU UAT

oom (ipa 55a, b) aon aa seh CORT MAT
Tarr treat at Darlington seq Prunus.ig qae Lawrence

Dahlia. caeeost smeniaarm ocafeca: aay fate

ATA COE STAT BWA CL WAS CVs ACA aaa GPT

RICH CACHGTAT VINTTMC ST SA CT AAT ASMA

TH AMA WSs com ae fer Teawtar wer wh
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creel | Tae ORNS OTS] RON ANA OTA NTH

ATS TA AT! CNTR CaCO ee TeaTT (segsre-

gation) Som CRPURT SCNT AM AS TTI

Toa 55

TPCT MCA, I—Dahlia varia bilis-g,

b—aaq (Oryza sativa)

CECT UCT TA vies otter (allo-

polyplolid) fagra aca uni=efoerae (4mphidiploid) ast

TAC BCA RIG CHICAS | UTI TeTATACU «= - AD ATA

TACHA GCA AC CAT ATT

CACC VCMIACMICAT ARICA CHA ARTTOA AlOP TT ALT

(5asic number) TART AA! CTA CHA Taser MA BCAA FAT

FLATS ATCPS CUAS ALT LCA MT BCS | TPS Heyes ICS CA AACA

ATCT ATCA TT ACT CHAT AT SIS TT Heat (basic number)

face BCT Mey TOS TIG1 Gs Tata ak sor alow

qcavaa | Heilbornsgq (1936) aoe fatateeo se Taaa

afoa Tanatea Scr CECT UCT ore at | fae

os TS ATE aS Bq We! Propachgq (1937) sce Teca-

Torwa Bers ATG Slay aes (artifact) caPoRt MTT

fod wre oat «Tey of Too ATO TA TE! Cicer

Sora acasn acq Thomas « Revell (1946) acrfaca

am faermt sem fe mbraarita ener ATR

TRACT RU CCT CCA SOTAT OTT OT ATR
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Commelinaceaeg fafex Uiem URareTaien wore

faery 8 careUrat Ueiac Cra face aay att Thomas

Revell.gg sore AIG] BA! SA CHUM CAUIATCATATI OAT

wer tray frataeors eel AT Moai BHC

FT THAT AT BAT A AAA CAAA CHICTICATAG, (eta

CAVA DA VOTHS AMG FI HATS A ANT! vA array
TA GATS TAY ISAT ALCAN BT GA CAVCALSTM oT WHC

DUET APTS GS ANH AT WA
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Sr=isj ( Reproduction )

mq Olea alan be (life cycle) Hag sat were aT

APO TATA Ver T sporophyte oar wanes forrea Cler a

gunetophyte aq zai Clea ala pce cat Sian wae

ferrea Clecra Ok WARNS SALET MGA BE CET-
qapqy (alternation of generations) aca aes Ofer Seca

(-yyole) Tare Coal BI @ A, ser Beat Tareq Clee ca,

race Coat BX @ aay (gamete) aio scat TA, NAA ATA

TANAA LOMA VT SMT AIT Urs ai foe Blex

ACE ASG WAV MCAT THe BT STAM aoe aI ak

ECS TAS TT Wienges] (fertilization) a Alramat
(syngamy) acai TARA BOT CRT AAT Pao Sal

UCAS SCT Tor Uren eae FACET BOAT TAA Chews

HID BT Ga CANA Creer Torrey Cheers Pare Aes CHCTCATT

TCE |

(hey ClSsT Sasa was OT TH! CM @ BATA

Th wea CA iy cHCHS fore Cian a Faye Faye

ate Chew Tea cared a ferreg Glew woe Mey ae Fave

a! acareiast (oryophyta) a qa arela tiem fers

GTR ST ANAT RRSG STITT DEST ALTA HHT A CHT AA SHS ACOT-

BS tals, WAR AT @ erga (fea 56) 1 colacwreraer (pterido-

phyta) ay ae orela Glee waned Ciens eed Are Fraca

aac fore Glew Aeswe TT Cab, Ale RATT SAI AAAS

bleew caerxa Slee sera wae forrea Giron meats aw ca

TH TY ST WT GCA OM AA AT ERO em A Taye

Te |

fas AM Wo Macera ATA Me Cler cs AY TAT

mere fates acer 2 Cleace cercnentiere (homothallic) aq

Tao Chew cars ANG anrcacor Tae BOT Seca Coat IA

2 Slee reortrenters (heterothalc) zy oH
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TITTIAA (n)

Sf “

oo J

toa 56

TH Sia oe

Gutieat Steer ate (reproduction m angiosperms)

TI wierd WA oe Cee Clee AMA CALA

Cees MATT (anther) aaa qe TCA (OvaTY) TTCMTACT FCA

tar, Coat Sql aber cae, cece forexa Ghecwa (gametophyte)

wis aq Tera Glew ofa aay cane Glema Gara es

BA! MTA S Acar, (pollen grain) oar qe Tc TOs
(ovule) fae ZIl AMAA Ae sMTNG (male gamete) HTH

Bra ae Forse Torre, (e99) Seat sea | SPAS oe smc TOT-

oe TATE BAT! A Care ora aor (embryo) @ ate aloe ZT!

sat femrea Glew at cat AIT TS OITS ACs

ral CAT tet aT (megasporogenesis)

Tel bles forced foots wens faocrena (nucellus)
AT Sut CONTR ACT | AGT TONS ES a integument face UTS

ence fewer ch gira Teer we ence aI CHS SNES Toe Fey
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a micropyle eT Al St CCA Cora Bee act aTS-
TTT MCT OS HT SMT AG a MeN ates freer aT

at MATOT MATA Taher Slew crea fey fer zac a7
QR ACA, AIA TRA Tec Ber 4b ATA, aids

Za TOA AA, MCT AG ACH TT OA HET IW ACH a rEAT

(embryo sac) HOF BA | GTA ANC WT ET BrecAw (1) farw-
STA Us! os fasH PT Toate oe aa wb fatvata

qed BAI Moot THES ICA sees Tear forqe aceyg (micropyle)

farate Tes AH G AAT ABT WSCA VA ATS THLE ATG FT

antipodal cells.gg ATG aca ast wiper fawa tacra weet ToavT

forse aceua Tacs Torr carcaa AT Bcd! ws for CHICRA NCAT

TAS TOT, (99) BA Se UA TAK AEM

(synergid) acyl CAPT Web TOP Sreta TAIT

TT! «BET ak Trot war arrnonis ace fee wy TA

Tay Glee wa fafers aca fuerae oreurat faeatar (secon-
dary a fusion nucleus) aq eal aero fate Siew Banas

HI ANTEC FS CAT At for 57-4 OT TAOE te
Polygonum, Allium, Fritillaria @ Adoxa; sq fase TRS

Oenothera wae cart fatelarrace Paperomia yxaceq 3-4-

gata (embryo sac) sq aeet Wa TCA |

varias (pollen) stem orcreat

PH PUMA VA ACSI AMAT, ASHI TICMoS Tay TA

ACB HCATACAS WT STAT AAA, Coal BAI MAMMALS

WEI Mb MILAT, Aaws (erine) @ Ar, Mews (intine)

ae ata fas La oeferrea Chex (male gametophyte) |
arene mana facet fase ary generalive a Ge

freaitar wae tube a arett fate tar wea Ba! MCA Baa TTO-

SAG TASS AA TAT MeeCAcha A Aca (Tea 58) 1 Tater
Cheer qa frosts frend ACTS ACT Me AT CHAT ATT | SETA

AMAMTAT COE HMMA, CA CIT Mee aaa fateh wor

sai fey faface venus (style) sey face sey orate ATT IT

Twas aeua face TH Sey aaa THOR TCA OTT Se
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Th can eft CATH TICER (are ofp

ofarsrep

fans anfacay
313

fafon eacen

anfacm zte
aeay | eran

ATES] fewrt 3

OSB CAL CWS

Cot ae

faba rates
Polygonum ere

O35) CA CWS

Cea) ota

fatararnye

Oenothera {arta

BEDI CY CHS

Sat US

faezerrreryen
Allum 404

el) el 9} eh) >] Cp 12 dC! OQ) | 73braB] Ca] cacy

684) Catn

PET AUAZS

Paperomia &al¢4

BTaBi Ca CATs

Cert ae

f. SHTTIAGZR

Frfdlana qaC4
é >| < 9 G

ooos€ d/€9/€ 9] GID
@ o e6

°©

5

b a9) CAL CATs

. warp e

fot TUPTEE

Adoxa qz+l4

1ba 57

Teel ole laley vacrs aataca Anca oT TTT

wie rece (fertilization) a wanat (syngamy) a farses

AMMA TSAcw (stigma) am mW GIA UPlas

Sql Maa areTice (pollen tube) sql fasleaa @ wan fas-

BATA IW TAT WMC WMH AMT AAT TeuewA ace Trea

foes (fon 50a) Tora aceg caries Ter ea acre

(embryo sac)acay eq (Toa 59b) 1 TRaecsy ACE GBT META

cared Taecrd wr Tuecae (20) aac ae Ceol fAe-



a\| aoge

A 8294 (

for 58

AMMATA TPA iy G MLANCIA Vers
A—AMAAT, ; b-c—TaqwH PALS WP @ WMATA TELCATH AT 5

d—Gay THAGT TSS ACT FAG ALANA ALG AACA

PLACA AlCl GAT kerry THTCNT TAA Seat feerae (3n) aay
(endosperm) fatetara alee za (ipa 59c) 1 ieee A

TAC WAU Gael TITAS Bemy TAT AeA a aifHacs double fertilt-

sation ay Te-TACTs Aer |

TARTS HA SISTANG cater Bra (CMbryo) gae Hay TAGHTATA CATCH

WT oS VA (Tos H9c-c) | Scs JAI ATT WA AT AAA AT

TH) ATA TSs ALATA OTA ANCE ALATA ATT MFG ALBA T

THY AG WA WS, Wy Heel car Tacacsa MAS ALY FA!

WA WL AIT ATOM CHT AIGe AG IH AA!

BE Ahead certs wir Bes wy HA CHAT! «ATA ACH AWS

fafoy aera aa eae fates aia nod ae Taqae acd) Wa-

wcioa afane Sloe AA MCS AT BA Scat AlAtSA AI WA

Git AH AT! «ak Aiea ates (cotyledon) amy Als

CICS |
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MATH CHL Al COTM

Sze a1 (Resa

AAA TU A Cota Sq

aren ( (68a ) SHA

fous 3H, a TecINeH

ASP T Gots

fors a1 feo

AVHTAY CHS ( WBAtaes, )

fora el,

cofercates fatarart
efeare care ( Spice crm)
fora Us F BcSarad

Toa 59

TACT IT WITS TNA aT a—aT BIS (GyNocc1um) ¢@ AAT
BSPAMAT, GET AMT TTT TSKeGA aca fara Toca fos

ACS CHA Ie CoM aca Sergetiew acer Bare; b—sparay are’

CRACH HAGT ARATE SHAS ACT SAH; CATT AR
AMC TAA ALY OR VAP Aen CULES Tare:

eincrt ace Taleo xg; d—Tecart ae ace fata
OTE; CHAO Wea Te LSAT WH



wy 145

etal Crem seers coios vasa faery aac stay watt
fates wacatos verge fio (cama forse esfscn, fecas

Kear, Zo) Trex teat

Uemniataet (apomizis)

OAS BF Ala Gaena aiaaco’ aebas faq worsercs Urata

GAT TMC MTT BA! OLABTA Swe VIC AT |
Fagerlind @ Stebbins wpyrenfateace ates: Wao CHC

(Toa 60) wry sracer— (1) wpe (vegetative) aprontatay,

SOCIETY

|
wre arco iatey Sarsncaponta
JHtaM, Sty SEE TBH
~ Agave, Alhum, Poa,
Polygonum 3uyifers

|
staceraicecathy =| eatery aicritcotia
(afafee ferry «= (eats SEI (foucsa cre
CAS ) car formes cata CBT CATS

caca—aniecas) —- - Featcezw)
— a ~ Pteris,

, | Crepis,

OlACHS fexras Poa,
oHACRCRTCORA RTA, ANATECATCORCATA, Malus

( Biacwe feet] cas) —( Ferien Gerry cers) surfers -
~ caiaifecs

! |

aycainy ey aN Wealay
- ache fou oaadt cata

*ETICH fSrCAS Fz
- EHRS

‘5a 60

Scones Tatey Teenie ora AH

(2) spenrconist (agamospermy) a ate Bema wT

OCT SA |

10
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(1) Were wnemniatert

aaa (bulb), grata (runner), oe sage (Vegetative

bud) Sorina Te wR «OCtale a1 Agave, Allium,
Festuca, Poa, Polygonum, Saxifraga aeters wre SNICAM-

Taian CHAT ATE

(2) Syencareonta

Ga BT Bes ate oat sal UenPonines

PAT MUTICS SIT Ba TAI

(¢) Cela CHM Hag TOR, fata at ace warala cer aicaa

HIG Bett oF MaOT® MACACA «(parthenogencsis

T Ue Wat! Bas Practa at aa fea Glew

FTSUNIFSA ATACACACRCATACAT TET Aerie Ber | Slaw
VMAS AAMAS (parthenogenetic) siraq ASG FAT

FS |

ARAMA SAPS BAA TAG MIAO SIT BIT BA, Fer

BMA ACTACHTAIAA @ Teacnw acerca |

MAAS AAMAS AA TANAA Aliases BI1 AlecAG

Foareno wivengerm ewe Tor ata (0) miss aa

CHT @ WA CHA CTA Moe faRTOSKs AAAS ATACACATT-

CHOUAA BA: AA GRAS HAA WA MTA TSH WAG
27 |

TCG ARCATA Tees from wees se fe

RA aT! st wey Twaraw for, Coat za ek ferme, race

AACA TIT forse aheat wis zal A SR

Try Met wee ak Goren Rem ate aca fweae
AAMAS ACT TT AT eCRA AG zal fee, Siew

Tralee Toaae ACACIA SA] UA AT OsaaT
ACH BICM APS Maracaceacarme (apomictic partheno-

genesis) act Tae, afererae meiewe aaecNs Saet CET PCAC |

TAS BITS aries (cary Tororo, catnte Soniv) wiatas
TOR CATH AACA oa ee fafeer ferme core fwerso at

FIG Bl as waters arcenivente (haplodiploidy) age;
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Ut Ce STS MM ceciioeers fale ence sexy
TASS MICK | OR Ad CHC AICS MCAT ATSTAS ZA THAT,

AMAA LST SCAT ALG Bear Twas areas were wal

COTY MAT CHUTCATT AAT PHL AT AT @ OA BOT ASG STV

TOMS ATi oF HLS weiss (automictic) spgceca-

CHUA WT! GeaPT Gay Sherr Taser

CAF AIH MRA CHA TW ILCS AMT BI AG SCA A

on aeiatatareace Tex, cre a toatl eal 4 wbaacra

GCE Mecerctaray (gynogenesis) ae

SIS TIS TASHA VS TIA HA Arecaw foreiaor tary

CACHE Go Coat AA aS Aaa Hay GMewwacray (Andro.
genests) acer

aS TOM CME eT Werey ST AP aelaesw MAAC A”

(perthenocarpy) aca FA, CHA, GHA POMS MACACA

THA AT! «CCA, Sas, Tae aetorw Biay Gocsy mwacaen-

Srna wera ATS FAT SCAT

(6) Ta voy BIOs foTsa (Ovule) TY THT CHE TH CAS

Vises AiG LTT a aleacs wememta (apospory) (tha
614) aa: Dryoplers, Ptoaru, Pellaca Boptq wre «ae

Grepis, Poa, Potentilla, Mallus ogi spate Crew Geaacrst

Say HM BT Ale Twa CANT THA Tacs Cen aise aa

Ba & waters Tocencenig (diplospory) ace) aca ICITAA
e faces zy ati Chondrilla, Ertgeron, Taraxacum Rey fare

Torenconts Creat ATE

(c) FORT SIT GAT CT CHA Te CHS CACHE HAP TAM

uq Ofer teal cma a Gas Vmia (@pogamy) aa

wre oon (fsa 61B) cman Tal IM CTA SK SNA

oMiaa AT UNCON VT

UCM AAT NAT TIAA Clay Gad FT SMA HA CHAS

AVANT AT ST Set aise aA aT! asad Ciencs recor

(pseudogamous) Ufay aa Gan alemcs Trecwrmnia (pseudo-

gamy) Ar!

Fagerlind (1940), Gustafson (194648), Stebbins (1941,

1980), Nygren (1984) ereis faentat Sfecra wax White
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(1954) anette unconiatan Taar acter Scare! | ferecaw ete
8 OTT CiSey GNC Ag ATLA T SPT TT VT eT ey

(recessive) Gia anciintaacs setae sai ate ate

falas ert wna aioe ome seth oT

Gustafson-qq age siamese Bt ak wlaiang sre‘atiger
wae crt ax Tee, unease Glew aepacry (hybridiza.

tion) SET ATS ACK! TAT Betsrwe VACninia BT Sirs

TAC Siero! OT TH! Behe SMe watt Saetey Cher

oerh ( envatfafenta ) quay ( comitatafenta)

Se Ute ler aware ag: oF Sex crmbics oneniar
CHset (Agametic complex) aay, Crepis, flieracium, Anten-
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noria, Taraxacum, Rubus, Poa, Poteniilla, Perthenium

FoMCS Wri weSl CHT TT!

srentatrern fae @ wr igar

TATA HASTA SlLsecrg (sexually reproducing plant) aq BpICrt-

fad Ulecrs Ger Face CONTNiacHA See TAS A ATI

oncnine Crea alan e waaay ate Mem Le

(1) wrconiniany CIN SAAT CON WAP ALT @ Ase ZEIT

OF MENT MAP CMT ATs Sea AG Bl CS AAT ler

SCANT HAA ALAA AT LS ALAM WH PAS ACA AR OF WT

Q OFZ CHAT WT SF TAFT Wa Gowmigse olen

Ai Baqi as Glee casts Wacneinia GM (genre

clone) agqj,| Babcock Stebbins.9q vqqey (eS Gal WA

wea wealtea Crepis.g formas WA GAsAl AMtor Peas

HAMAS VWICMSra Tae Bese Tt! Taraxdcumseg cata

GAIA ANS A Wiens Weer wmMce atecaiaow

OPOCY BAI
(2) aay aenrtwoterar seen aeeaq = (hybridization) faqeta

TAR SITS CAN CHAKA SCAM CAVA APRS
Wal SACS Way scqi Darlington.gq (1939) ace ancemn-

TaTaOra TTT Baa Glew TW ania sry ASIA TA! TATA
mrty Sar anconine were (Pellaeca sagtitaia, P. atropurpurea,

-ldiantum lunulatum,Dryopteris atrata, D. remota, D. Borreri

Sort) ferae (Mehra 1961) | az cece HRM A Ol ARPA

WA ANG SOAS BAT SAA CHCA GHC AAT GIA TAPE |
(3) opening Clo onstes faatocaa (natural selection)

PU GHPH Sly CHS Awe AT AH |

(4) CHIN cam ata mace orn fayTaT Fa

watatte, fore, aeiece fori false svat Al MeCTA ¢

ATTACH AA LTH AA ASCHA AIG A!

(5)- smeremoniaa (agamospermy) sre ASG AAA ATA-

aie ATeTITSs TPIT TA

(6) encenin® ole wap aia eects arta fale

worm AeA Fecen wee ceaioe freatacr (gene
tic recOm-
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bination) xOH MCT Al TCH OM AAS atacaora acer slay
FACS PACA AT! «VNC MASLTA CHUL TST CHT BET TaoTy wHia-

TOT HR CTT MCs OAR A AAO AAAS TAA ALT

me way Sle maTaws eee TAI "
CH CA CTS Taya Rubus, Poa, Potentila Soniye sycn-

THA 6 CI aN MATA SA GAA GIA Baca VOT

fasaiaerr ZF @ UNCniaiaAa TMT GA ARCA AM Te

Bq! kas Slew cata Aaya Mona saeAa AT AAT ONT

Clausen-gq (1954) aCe Bore UCI AAA CHAT OTT

Tt wives Cent unconiaian uebrs sy ae ala

CIT THOT Bea HIN Cle Gs ATT CN GNA Ge By AIT

CICA ACAA TAIT Seley HMO BET |

aretee (grafting) 6 aréfsat (chimaera)

Te CaaS Toe Clee wei aay aay Stews

Tatey Seety wey MS THT AT! Meo, A ST AA

chimaera-g FAS FA AA! CHR GACT MACH Vay SAG CET

CHT PIT BACT AICI Tacs Abe (scion) we ONCARR macy OF

(stock) aga (ipa 62) 1 ok wBor Sheers wees cendeernta wea

Mine TA CIAT we stock @ scion Box care cece Coat aH



wt 15)

CMA CHATS HOA Tre Maca TH See a ei Belen tT
MATA! «GRATIOT Seca acy Walaa Ceca (ior

63) aie aca fret coaaloe secaa onerice crrente (mosaic)

Al ASA Neu~IE (gynandromorph) wR aH Tee
at TSl GM ALAA AS Al BAT RIole OAS ATE THece-

aA GT BMSIsers Faia Al SAI CHLAICAICAA

fea aA AT weir alo at UA TOM

SSAA WH AA SARA CAVA HCH CMT CHATS TOTAT
CSTS QUICHE Brera Mtatisney setae (polychnal chumaera) acy

os @ Atetaa cacad faa Gora fea aca TeAiaae feat

mS SIT Fal AACE s—

1. cawbain sreferat (sectorial chimaera)

QUA HS APTA CHATS oraa THA, Bor ales Seca ast

Tor, WI fox 683A agar 64a, b Gara faferert Ae MCS

oma |
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2 veratrine ating (periclinal chimaera)

AFIT CHAS Tora TOLLS Seay THAT CHAivs anda
Tor, FLSA MAS ATCT @ aefaarce periclinal chimaera

aca (iba S4c) 1

WOO
crsbia aii cnfatrain are fay

U) &
wena Tefaa

for 64

faten wares areata

3. wewa-aeing (hyper-chimaera)

OTA GF @ Alera coef acncacenes fT ce (ioe
64d) |

water se @ Aherma coh MT Mae UAT
AS WHR ME! WE ALAS AA G He AAAS BT wae

RAT VFA, HOM AMT @ UT ASS arerlaw ara Tay

Oey HA HPS CHAloTERe wea aa ATI
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C2RICSITATS] (Chromosome)

1S sorata oraerca Tater faeries (Strasburger, Biitschli,
Balbiani, Pfitzner, von Beneden, Bovari 2eTS) ASTANA WOT

catenin wriasge acafeet: Waldeyer 1888 epic cercm-

CAT TAU AMT WI Sealacey! «= CHIACATT eaTA Bee aa

ATS FE! Tay alert aca afae sa aa Bas oF aT!

CIS TICINO Ia Tees FASE aA! BAPTA

TIS AHS THIOMIOMA AI aS Walages age Droso-

piila-3 Goyq Morgan.q acqaen CCE ARM MA SITIONS
RA AMAT AWS |

Cl CHA HITT ACOH CHL CHICA CHICAS FANT IAT OTC TY

PAIS Fie OF Blorwe MHA WA! CHL CHCA CHICTICATT

ARTIC CATIGS (SomAlic ¢ soma = THR) Hea IAN Bl AlAATwe

CE CBA TTC YA ACO CHUA CT CTT Qe

asaacra TCS Torna (20) cee qc! «BA CHIT CHICATI-

CAT ALA CHS CHICA ALMA WKS TA Wale GaN CY TA

amecae (0) 1 caacera (Allium cepa) saacaq, (pollen)
TORT (699) THCY AAT SA Wh @ al HE HLA CVT

TSMC «AEA Aa! «6aleey Glen a ancla cre cera Tor

TOY CHICA FARA CAT AA, CANA —SyTA (Zea mays) carseat
Heyy n= 20, ay (Triticum aestivum) ~g 2n= 42, Trilliumag

2-10, Tradescanita.g 2n=12, 6 (Tea 65a) Punica grana-

tum.q 2n=16 (fsq 65b), Pierotheca fa@lconcrizgs 2n=6

fey 85c), Datura.g 2n=12, Drosophila melanogaster.

2n = 8 (fpq 66) wae TAY 2n= 46 Sonie: Aad FA GEM

TATA ALA WMPe@al Arq Ascaris megalocephala aryq MTS, aura

TSCHICNT «Fe FaAn=1) Gey Haplopappus gracilisiaqg

BVACHG TCTONT AT LT N=21 Wee wR A SIC

OBE CHCA ARTA HCH cat CHTCMICATT cre ATI = Ophio-
glossum petiolatum.gg operas wee 5201) eel Bay BAS

BG VI COT CHCMCATT AMT MTSAT TCA |
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hovyle
VA ,

Cary Ciera aivia asor faGata cae Taler sacar cecs-

CTT MCS Oe ase ceca salaea (chromosome

complement) a CECA ANG ACT AACA ATAT CATAI-
CAT Satecaes Tater Laca CHICMICATT ACSI GSO FA ACF

Bee aay & wid Tor Ter aaa BAT Gs AL CA

(set) oes wRASCIT SMC Salerecs Sica (genome)

TA! Seer aia (Primitive) xacay SWAT ATO CHATCATT

CCF |

CY ACTS CHIT ART Te CATA Str siferecAe anett

a Giew teat acace oe aes basic number 7 aH AT

(v) ari aeqa Taley series canara wee Za n=7, 14,

21 Suni weet waa a aT AlAs eM a 71 WM = 2,
42 CHCNICAMS CNA AETTS WAC Aenecy woureaw (4n) «

wares (6n) |
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D7 TOA

VeWe-
fads carcaer

Tox 66

Drosophila melanogaster.g 2n = 85, GEIONCATA

THT TST

CHM ALSTON CDI FA AST A Hee GMT
(chromonema, Pl. chromonemata) ence\ cte@ItatiaaTa bIta-

face sft ence (for 67) 1 Darlington, Ris @ way fre,

treat snficaa Gatgio warn arene wer qcacen, Tog

cars trata
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Tater CANT CAE My Sey anficwa Sabytocey aye ay aq

SUACHCH WTA Aloe acs aT! Beecera sey THs aot

Wo STS Ae CAN Tee acecers one fore Teme croicecer anita

Tiles (condensed) UPAR WCF 6 TP AW GA! slew

aracaa fHCH OBO UAT as GC MF HAMS Hie (sheath)

a) Bere Sey Acag Te fafey aaa fey ais

CATES ATA BA AT! CM Teer AeA mH cacuias

Alay WH Ace S CH TST BNIerI LTS MAMI FA!

TMUCH CHT Slr NCH TT, Sle CAMA MCF WT

Tala UAH MPT GAA AIG Ber @ Haale THT

BAI prc ae (Meulgen stain) acy andar ae Fat AT!
Mc Clintock-qq (1934) ye fatetenm snitH ‘orsat

WMI AMAL BA THbo TS Cae Ta ITH Sos cw

TS BI cone Tose state men capes

CEU BAHAI ASL MAAS Tl ACK CHICTICATA-

let TTT wes ISS AT CHMICATCNT AE AAA Se Temes

Tacs (chromatid) aq, asl WIC at TW aaies

Taio emcees «ATS CTO carcetasba Hee Tact

Tater Taesrriers TMT TOCST MIE | WT OTIC ATT CRTC
TA Bees Vr Caiaa acei Trosko @ Wolff (1964) a7

BCI CA LATSTH CHICA BIAGT CHICO QC - BET WT, -

Thre By THC ASU CHIT UeTee fet AA (128 aT 256) cra

facace 4 Tradescantaq wacta UTE ACSI CHICA

Torri A wa face: at mares wece-wetar

(micro-fibril) qq | TEM TA CR TAceT-Pata Ua eee

a Wel «ATe-etaer = (sub-fibril) osq sai ame aA
2440A, Swanson (1947), La Cour g Rautishauser (1954),

Crouse (1954), Sax @ King (1955) aete Taste ceca-

CAAA FLA APTS AN Bares! Bearssy werabey ayy

Wares we foe wm ater cecntama wrastefea meraT-

WMT MCP 6 QA AA GMb 60A) maca-wefacera Re

FAH ASTSY WS, Gl AT Fa AH ATS wey S4orq cord CMT

MACHA MCE! «ROCK ASI CAAA Tews ET

carer (bundle) syfcaraaian wee: omar (pollen
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grain) SoRCwa BPE Aaa (x-y) acary Sa CHTOTIOTT-
Tics WPS Wy aa fey acer moras feafow
cram (Sax 1941), Huskin~gy (1947) aw aa

CHICO TEFL CSAC «TS OAT BCA BTA CSS
TIS AMA CHMMGVA Vl CAAT SRSA GST I
1875 wort Balbiani ocatgcna wm carcattaat: ties sera

Ul G2 Risa TS Gece cormins eer! nferSat sco
taaeney e eng (/ampbrush) caoncia c@rciiaar-

ales wrereca wea aa! Ris-qq (1045) aw carcmiara

CHS CHC AT MMMM CS CHAT CHT OAT ATT
sat ate sul CaTIACH GT AR Sree cartaranie

ory 2cq aati KufmannaggZ (1948) ae cercaisera Beer

fers untae a fateteceabta sea ofan alow aa

Belling (1928) acafaria wy uk ceria wet eine fer

Wage fey ocq cen fae eA A ala Cine

PROM MCE STATA VAY Hl VHC ATT Bl ATSAT AA I

AUST CHLAMCACTA LST TAY BT AH (Ateatas aspioo

Sly a «primary constriction) @ axaiq asi as Bs

cAculiNaTa] (centromere) a secacorar (kinetochore) a

pacniaa (kinomere) aay xq caceariaacaa 4. face cEeM-

CATA UMS WE Mam aay «= caceaiaas cary Tawa

wag feorfewcer canara afotate farar aca sree Torfower

SVT ALY CARMAN CHANIA News Wer acy: Gyr

aMisiet UTE crates aan eo To=siod ora aa

CACUTAAG THOMA Bay Bey cece PTT PSU ws
(Mc Clintock 1939) (fsq 68); Darlington.gq (1965) sa

CACTI Bet topria ast aon lA ens

Tradescantia.g sia TAS GUCRCH 8 BIE

MAS CARMA Bowater catioa wat (chromatin granules)

8 AMAT AA cra a! «=Tjio @ Levan (1950) tpeseria

Cer @ meta weediaesa TON AAT BAST! «CICRTe

TACHA oT (for 69) sa— (2) BraeT WAT Bee aseZ

aoa tartar, (6) acere cannes carstaar 720 aCe

ACAaAt Ae, (¢) CHCA @ CAMCNIC WA AAT
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#q (knob)

(a

ey

CN"
CEA Misioa UTNN HMC @ TCHS LSAT CHIT AR

ACMA Ai Lima-de-Faria (1958) age ce] WAbI CHICM-

THUCAT TATA ARAISTAT OL Ge CRICNTTNTA @ COTNICICNS

TA AA AMAA AT Tae Caw THIcaaaa est 1966

acy Gall am TW CANTATA HS AW SCO CHICAT-

TRRICAA ARCATA COAT! «STS Vasey AT AMN Crea

forme orate wer cece os apg (bundle) saRcafes-

face (microtubule) a wy Ce BH SG HIMCAS

ForTUreTsa ANY BF ACY! ALA CHUTAAA Tower acs

CSAS BSP CA CA CHICA GS TM CANS AA

A

78

GHICHRRTA @.CHICATATTN
TEA ACOA RCN ASTAY Fal

ceca

(crrcaiiata gebin
TOGA ARCAAFIA Bai

toq 69

CHCMIMATA or (CHTTIOG CYT SH AI)



inal 469

TH AF MS wT Aor cece waco Siase ier ca aT
6 a4 (loop) a aim so Ba

CUPS G UNC CNC Bsls cAMlinacaa

UTE Gy Hes eI CUA Bega Gea fete aa

TEKITCARAA CHTTNASIN Sa AA

(1) CATA Gone wantin eave 2 wae

TAUTATas (metacentric) a aT CAUTTRAES CATCAATT

TH! OT WE, LAV ANA AW GMI ANA SAI MCRT

atts cata ‘V’-ersiea cre (isa 70) 1

NAST
GAIA B TIREabICAR§ SHicewrcanss cormcass
COCA GRAIG GOTCRICTT

sr 70

TaTey AACA CHICAICATT

(2) caoitinaear fos samnia ar cece way meat THF

QB DP CHCUCATACS Aracavrcafeus (submetacentric) cecm-

cata acer (fom 70) 1 emer wt ecard canons ‘L’-orgiog

CHAT |

(3) cacediisara CecMICAcaa aces Tacs oer a CETTE

wcericaeas (acrocentric) a Garey CARITAS CHICAT-

TA AT UA UES carcmona ‘J’-arptor orene

(Toa 70) |

(4) COIMICAICNA AICS Ale CHCA CICS SCA A CATAT-

wrace corals (telocentric) a areata ccaiarae

CORA Ace UCR ak car Lergstos a wugioa

(rod) aq (Tom 70) 1 ASA COCMATES CATCTICATS FAIA

THM AA AT MT AT CHAS CHAN TAAICAT GT MCS QT WA

TES WE, ACSI
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THY CERN CHT eee aT SIOTA CMaitarta

qT Scat (acentric) cECOTT AH) GBAT CHT

ARS TS AH AAI

MIATA, ACOH CHITIN CAT OT CCRT ence

fey fora, Cherm (CANA AT) WAU CINTA CHICO OAT

focace | «Gea CHCA Wacafate (dicentric) at facacan-

THATS CSCIC AT Cae Tamers TAT UBCATas cerm-

THT Tl CH GT HAS TLS NT TET CHOOT CTE"

(bridge) oq BH GACATHS CHICHICANN ASAHA CHAT AN ATI

CAAT CNOA SOTTO NT CCITT ae UIT

alacatas (polycentric) at aq, CACUITRAAS CRAIC ACCT
aices Ascarts megalocephala. @ Parascaris €quorum.g

ALAC US CHICTCAT MGA TICHCE |

CACUNTNMCHA ALM WS CAS A CHa, CHA SV CHART

CACUMAT UPE mess Tate ss ence «| CHTCMICICNT

Taino EI CACRETTSTA erect wera Crsraere (localized)

a wine Cesar acer cela Sit Goorta Clea cns-

aS wii we aa fey fee, Bier e enti
CACHITTAA BICMOMTT AT GeO BUA ae! as vaca

waculianacs Terpore (diffused) a alse creates aT
eq | Juncaceae waa bien Luzula perpurea.es fator

fazsrr tay ~(Ostergren 1949, Brown 1954 wae Malheiros, de

Castro @ Camara 1974) fefetau onaninaa ocala: Tee,

gmce (Vaarama 1954), array @ wR fuleonu Crier
wat feacace: Ris (1970) Philanthus.gq afaaney cacuiaa-

TF CAMA TASS lata creas cocatecersy |

funlig contin wm feretae (diffused) a afzaney

NIT SA wey fate waPET Tes MeN AHI

(1) aqaghey (x-ray) oc part Luzuleg werent

ACSC BLM TSH AA ACO Wey Gor Arehy CMCC

TS VBS Beat cami afaay vaca cas CHaey aot

AST say cHciisaataria Bete wate (acentric) caa-

Co Tt LH ATI

(2) IMI Ao Sem Bete wrecacoutay (frag.
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mentation) wagy Luzleg anieq faaen aige: L.

perpurela ICANT AT W=6 fey Gye eentworiem

CHTOMCATT ALI Bay 2n= 12, 24, 48 @ 96 Bonini creat fercaca

cy, L. perpuredg @ want aromas tae sentweofaa

arariocrst Ataaret Aa! fee aie as aerforter mietacrw
ge OTA aces caravans ata =6—-L. perpurea way ct

BO! AA Belen ceriiowaa aan AWA Tem cacs

aR AN Cl aac see Lezula-_ carnal ART

qa CACHE

(3) 2n=6p, cermin 1. perpured-q aq 2n= 127

ERMC GIS eeifoq Luzula.q aeagqy sary L. perpured-g

ACOTHG CHUCTICAICT ACA Way ASOA AGT CSNAONAA TTT

aA ae CT RTT TET (irivalent) afoe ai GAY
ARTS BPUICIFV AT MAIC AI Acs CHAT QT ABA!

(4) warm faocaa way fuleors a alae oeasiaace

carcacary fefuy Sea Ae SMa Wer MAT Ma GCS

QE! GF CHCMCATA eT CAST ACS G CHA MCP AIRSACTONA

toa 71

FPPC AAS A TREC CHICMICTICTA BAM,

a—TSCNES TAS CHUICR,

b—srcercs fast sirencerce aiaare CHICA
AMSAT A

saat 2a (ion Ta, 71b) 1 cHCTAATa CHTCTIONTIONA AT ORO

BUI UIST We Teor Memes want aa at! Luaulang

TSTMCATCTA HAST BSA ses Bar Tacs

11
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Vaarama-g srw forseae a waite caine Ze seta

OI OT TBS Mee cease (localized) ay enfrs CH-

TaMCAA ALT AACE |

termes Tat Twieoae a alae cations wath

army TCU SCA CHICAS TATU BT MTT SA

(a) facerertat (Myxophyceae) a tere wae dren

(blue-green algae) rary apaiow TaCR RTA Us aT! Tata te

Sa ‘Uae afu’ (ceniral body) ena carcivs ome

CPE BUCS BWIA AILS ALI fatotaa aay Tees Strata

oilsare Teer |

(6) cam ware Creare (Conjugales) @ anpta satay Cwcertts

Clem furIpeae caring ones sai At oH aie @ia-

1A GOTT Brye, Tes aaa cadaver fas eA

Qe Al

(c) fanstaa ately aca mea ae Tee, Goole blew

Cada wre fans awe oases cruinaa ee
Fritillaria g Trilkum-gq gaffes CACeurat False (secon.

dary constriction) @ tavIcanemiiva (heterochromatin) wart

Ft

(d_) mqaet acy OT TH Tl ttle Cr Corrs Siew

THAT QED CACUTARA, GEC CEO SAT] Wye

QC |

Darlington 1940 apa CAC A PACA
(kinetochore) gps faci = (mis-division) aay acati feta

We A Rte Sige CAA TAA Se a AA

areroriny faux aa (fea 72) 1 cacatinacay ataacra Taos

mis-diision a ars fart a aofaert acai we eacaa Tawi

Bl CSIC FUT AE WAG TETOU @ CACeaTTACaa

BUS FN Gt GAA @ BAI AGA TAI TMG «

caCaTANCaa ATS Beso TAH WCAG CSTMIONT low AI

os WETS TEI wal aa Tee WROTEON

(iso-chromosome) sq ata (ipa 72) 1 SRCA-CeTNICANS

WA WEA MIPS 6 AVS ase Bl FAeTAPT ACAI FACT

SiKee BIIQ CAMARA SPITS AAI
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AM FR GON CCU EO Ume ast aqsiq
ABS YA OT AA! Gk BAH CHP OAT salsigayy (secon.
dary constriction) age (Heits 1931) , CAH OMT Berea

BOA HATA Wy BCAA AT LT fay oS ACT AAT LT

VUHRPS G MAST NP UA FA feRleMAA ACE Te
MCF! OF BAS ACPA vorpal wee (Nucleolar orga-

mize) aC cece Ore Tees Tatler Fs BIT BCT

TACTIC TA BIC THe HLS Ae feet CT BAG CIs ort

saree TAT Cr OTA oCoceeEce falas concn @

as ! CS rata

“unis

‘\1 \L
a

fox 72

CAM TTACAa GTelaEA (misdivision), cHcaiaacaa

PTT FIST BUT MACHT CHICAS AIOS ACACE

SANS oP learo wales Bl Ae HUCMCACA ATA

QFACS CACECTAT SATS MCE GAT CHCA ATA TA VIG



164 HRT Ter

GGT TT CHTATAAT ANCY CHTMTTT AA TCH UR NICS CA

BCH ANCOMNSG (stelle) acy, AAT CHNATCATC AOMNAG

eres Bice SAT cHTCICATy AT ACUMAOA SE CHITA ACT | BTS

WS aA Mision Vag SAT cH SleTesa OTe
WH! qa Crinum, Araha, Lagerstroemia @ gayay WAS

Cher werenaose ccna Gafals ere sar Trcace |
Kaufmann 1948 asgray ae cl fee leanrn ecTa ACe

Swe aa oT CHU sAtere fafey as ore Ty! ak-

AA Ver Carccna suatsaca (coiling) wre, Tabet

WMATA ATA Mass FHA waco Gey AH WHI
Darlington g La Coursggq (1938, 1940) s@e aca Sx OIATETA

CHCA CRE UI PATI TAT HS AT! Ciera WS

TORIC «MET SM CAbICacaraion Teen Coat! sq OIA-

THT OT JaIgera TAH GMNIAG A BIH Ac AT C

RTS AG TAZ!

ATS THTMICATCNA ACS corvetttwara (telomere) ence. Muller

1938 AUCH WUNIARA “GT WIR SABINA! «Coca aac

POP TA oa Gee! CHA CHRACAT (OF CN BF

AR WAP UA ACW] ALA CAN Alte WA Tes sage

COCA ACSA ALY CHIT ALA ATI sel COCeTTNATT

FAVE BCAPT COCNIAACAT ANY Ase VA AT! CHA CHCMIONCAA

CBA COTTA SM ASG ACH CAT A CHICMICATIGT STAT AAI

CHICAS OSs]

eatengt (monocot) Glecma carcass Aes Whe

(Ton 135, 136) @ae faatermt (dicot) Gems carcsncaae ter

BATT ATS tae ani Polyscias.gq (Araliaceae) cercm-

CATA, fata CHAT 1.2—2.95 w (Toa 73) (Guha, unpublished) , Tri-

humag 30p sete wie’ camera meat ferace! Alhum,

Lilium, Tradescantia-qz cerca 10-20 ae Whey

zqi Liliaceae @ <Amaryllidaceae cneq wiyatexy

Cieza oceania | TT! OceTTOIT «TTT

TO «Ce Otte osius, fafacoret Bontaw

whe cata cre Toe) CTT CTT caterer
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TM RIG! | TLC COMO Oe 48m fates aicaaq

THUCATCNA CATT, CHET (0.2 50m 6 Haw 02-2y az

FTSs Aso Teee fates camera teeta ace cot

fsx 73

faqiwaat Cen Polysccs-gq WE TTA 2U= 24 CHITIN

AIS CHA AA Al «AACA Cal CHULACACAA CHAS ALO FW

CSUMICATCNA UNS A OS Sore sql fey Agavacerewye

Fate CHICTICNCTA CHCA TA TC ACG SST CAT THI AIA

Twerne cara S0GT aca cers 6 10GT cat aE caTcMCATa (Toa 74)

QUES

~ \
%

a te ys (Ns
eo th ee”

seg e,° e*

? wr *s,
7 oN t ee!

@® .* % $

° ? . i}

Cy
10 Al

Toa 74

Agavaceae raitqq toleq Furcraea watsoniana (2n = 60)

ACA BSA Ae (Guha, unpublished)
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TIOTe NACA CHOOT

mineral smewe (salivary gland) caECTOns

Balbiani 1881 erm fore (diptera) oeCRA ATT

MAT TW ANTAL MC GA CHA VF WW CHLACATT CHAS AT

SCI GAT CHTAAICTA Sere WAT Cle BCA CAAT A NI

Bas aa Tard weacs Kostoff (1930), Painter (1933, 1934),

Heitz @ Bauer (1933) apete Taertia a2 CHICA a8

Byate wale aAnfeseal amwr crac (ipa 75)

ATMA CHICA CHTCHICATCNA Corse 50—200 oy TG Sel YOURS

THE COS CHOPS UTE AT SMe CG Cet 75 pM

za, Tee antetort amcwd CoreMonaaletst ce cry 1,180—

2,00041 aTererat sme Bel bis Ce, Meet ACT
(malpighian tube), seprcaa wal cara (nurse cell), wea

(rectal) ofofataana carca (cpithelial cell) AO CHICA CHAT

AA! GIT GAT SAAT CSAC ATTTSTAT ANCA CHIT CCTA

TS BMS IW IA AM

AMATSTAT SMCGF ATS CHMCATT TT APHASIA AAT CAIAT-

CANT (ANAS) CHCMCAICTA ATAH Coat) AMleTSTal sews

AOSTF CHACHA HATCH NG AS @ AAI A ATT AKA

eT M1 Gs ay AS Seafacs are (band) e azn
Bey eacs SAG (interband) a ary wast wea Ae!

MG BAe BS cal afey (ultra violet ray) caray aa

@ Bren (feulgen) fan ae Sn aa) fee Bo UPA

OTS TAT APT OUST BA AT GO Bel Ae A at! Tater

Tew wea Tex Tey aecrq aa (Toa 76)) CaN CTT AIG

HSU OA CALI AT AL) «HEU Awa fara oa alot @ on fat

PHP AT, AU Te Cal) Bq Aews aqey Ber wa

CRG CH WAS ATT CBA ATG MAA HATA ACH, TAA OTA

(doublet) ay apafaee (capsule) acy) aser BeUA IAM-

TAMA AAT WeGA CHICMITACAA ALA AH] CSM AA Taw

TSE MT! AWS Bey ora Poses wey sas cant
Patou (elastic), Drosophila.g xaggseq Beet caTOcaT
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ST CCTUCAITAT Ota ate

CU >
cyt)

LER

Bye CRITACATT

CHITA

fasta capicarcatcaa f
ary ate uw &

Oly cmIcatcnicag Wa ate —

tex 75

Drosophila.g syiererat sca CHICAICATA

2000-93 COCR THT IU OTM AT! CH CHT AKA

TT Btew awl Mewr Osis, TA Meo Ty

TIM G Bay Sits CCP CARMA ca IAM Bewcs
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ALCHS WHAT A Al OA CCH CHUCACATNA ATaToR (chQmosome
Map) ASA BA AST VAC | CHUCACATCATA Toca AANA CHlCaT-

CHINA Cay UPATeaaer ARCs Trey Fal TH FAT eertioa

AMASA MCC HCN YT BA SAT WGI toy @

ree NY. eee: a o,7 2.2 :. “STR: ey 8 & “2 4

TANLAT TY ea ay sa scace fae ata BTR
CHA BCG Gr tara sa Tocace § RACAICAA UISTOR mMiqae a

FTSNIS GC AMS Alevoat waew MICA BA BA

ARCH CAM ATH I

AMATSAT MCCA THCY CRITIC CHOTA SUA

AE CHIT ACA AMT OCH LAMA COM TACIT WMA Was ZA

TI 6 (HR BAe wacscerq wmisioa UA as! YOAT-

Pear Bt CaTe cerca (2n=8) cariinacat acer

TADIANSTM OT WBA NAT Wee ACT Caro Aa (Chro-

CHICMTAR

bad CarICTICAT

CHITACADTa

J (See CHRICITATA
— fea catcueara

toa '77

Drosophila-q ayfererat sme CROTON CROMER
BPM AF AUCH
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mocentre) (Teg 77) AT Sql CHICA Tele CaM

CUT CECE BiiaTCS QTECH CTH CY’ CHAIN AERA

(ebrcacaraioa Tre Coat Rema wl CRMIOPOKA wena

TF MH! «CHCA AKG aT ay Troe leary meas

QE! BANS AT AMSSs HMO Ue aa) 6 fatey

HATSS CACUTAACAA FLEA CAACH MCC Alaa Geg

TAS A BA CHULMCPCAA VASA TUNG AIAG AAI Bey Teorw-

ASF ASHA ATTSAT ACA CHCT CHICTICAOTA CHAT ATA AT |

Tater Taertia AeTSeAT ancewr CERIO AEhO ATT

SCAR | GETS TAHT HA ALS ANTESTAT SHCA THAI ARA-
AS Wea‘ Te afaceia (Polyteny) asteq | Hertwig (1935), Cooper

(1938), Painter (1939), Beermann (1952) opsts Taerticra ae

o8 (SICA eCMiaa aaa award ee aa

BUS Ceca Toa 78) ATR BTA GATUTTTRCUTIAA) |

AMIATSA ACCA ASF HMC Bie Seite QS AGIA

(CH TAMTT OCHIAI «TS CTEM AR

e +6 rt tt $69 06000

046 PROS GaGe

O06 $9606 eto

® @6 $940 O06 e406

? e¢@ TTT PESO O90

° o¢ + $449 ttt eee

4 oo O60 $066 6408

tor 78

AMepTSal Mics caecacacad Gents
SPIE Meta Acet Painter (1941), Swift @ Rasch-97

(1954) 37S Cw carcemency (10245 c@rcaiasl eel

Kurnick @ Herskowitz-9q (1952) 376w GSCl GICTICHICT
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THICMoa ae Za 500 aqe Beermand-gq (1952) sve

Ca aola ART 16,000 yas aq)

ANTS] SICA CHICA IA AC ATS Lai | Pera

UCAS TSAO CHICA CHICTICATT Grew Feo CHAT aa
rT UT BA! eel srw cemeA Aoi

arcainacdas afetaty: Painter-oq aco 8 4Q, cHlcnfaat-

TS CTC ACIS CHICAS OFS AACA Belle sir

Ua seg’ atolaty: afete cacaiasna cor Tatas cacn-

THAA ABT SANT MCF GS AMTATIM Aree ACH GBT Aewa AA

acai D° Angclo (1946, 1960) sfaccta sere Rae sraq}

Wit CHV CI GBT Awe Ae APTA CAT AH CIRC &

Meo Popaia wher ww Bey Bate ccna Taleo aH

TA ANleteat sae ceca DNA-q afamie afe-

(Git WSIMweA Ane seq, Kurnick Harskowitz qyraq ww Ber-

TReTA ATATSTAT SCA WF AG TASHA Telay Tow eI
Cee Te 420 ace cant DNA ae: Swift 6 Rasch-g (1955)

AMAA AU ceremony wrt DNA-g Galyis ere acalacea |

Dobzhansky (1936), Schultz (1941), White (1946) sets

Trarmia aniereat ano carson fates ofascea afeacolat

Cay BAN! ss cea fates cere fea use

carenenea fey Tey oer vfecbina ofaaice wren aa!

Metz.g (1941) sapfeeral seu carne lecbia weter

ames seater! «Tela mews veto mat ara alveolar hypo-

thests eq acaqi Metz-q7 ace IG Bearie W201 BTeA-

teemacaa (alveoli a ca fen) aecmergcr canniibera Aer

WY ATG ACA |

wet 7a faerie atecian seam ATA aaa ae! Slr ACS

AMATSAT MG CACM CHAT STATS AT ATH Ae oF CACMT-

CTA Weyl Woy wT TeMA BET ANTS Al mcs

SSH HRMCACAA ATG BAI

Ris @ Crouse-qq (1954) ae Wao mea TACT AT

TANNA ATA CaO Toot carats ances antes at

MeUT IICTe se Wee cHrcaia ace fay

ATASAT sees VAs catemiane ulotae ag ales ara ao
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zai Kodani (1942) @ Darlington (1949) sos anfaert

amie CHICNICATN ATQTAY CHICMICATICTA CCT CTT MMe. ae B7q

may @ ACS VST A WTI

one (Puff) 6 aetamia fae (Belbiani ring)

Beermann (1952), Breuer, Pavan (1955) @ gana fasta

HAA TA AST AHA CHT MATA ANeTSTAT ameG cHICTICAICTA

feu, IG A ete (fos 79a, b) 1 oF vets Tencs ore (Puft)

TA AE Bora Slav SA ms @ oF Bort aga RNA

teat zq (Pavan ¢ Breve: 1955, Becrmann 1962, Pelling 1964,

g Pavan 1965), gaol anced at Pont SCHBET ANcwA

SIMBA BAH wwe AIG wa agai Rhynchosiaa

angelaezse Breuer @ Pavan (1955) warfye apeo Cece AITEA

Cems SH BART! MTF SRO A aE BAT ZAI Rhyn-
ChOscidra.g one TT SCRE TOT sat wy (Guaraciaba g Teledu

1667) | Chironomus.g ong PO AST MIRA APT Bal FA

(Beermann 1957) | Chironomus.og fafoy BIG Tae te

THAT OF CHAT Ary (Beermann 1957) | fey Rhynchsciara_zg

Tater Tw Sete Os TeCTA NF OAT AA AT (Pavan 1965) | TA
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CP ATS ANT AlaOA ATT CHAT FIA OT TA UM

TI A SA Keer TON MAH TA CHAT CHAI | ALAR

Foe, ARF CHAT TAC SISTA ALY @ Gay MP CHAT AISTIAS

SHA AY SIGS! Hal tacace wa Tew Tey zacmay (hormone)

AMA SAT AF MASS BA TM VAST Sa SMT oH Go Fay-

BBS BA MA! AAA GBM ASC Me TAT GTI
Rhynchoscuira angelae @ Bay Tee, Teo Teh oecy

(diptera) may am wT Tee, ome ceqey RNA Gena aa

eS Ba me RNA @ caprefase (metabolic) DNA be-

aM FAC ANA! Breuer @ Pavan (1955), Switt (1962),

Gebrusewycz-Gracia (196!) Scidridac.re DNA Te THTA-

TROT! «TE WOT CHT Aaa TTT RCT ST

CHCA OTe CHICO «CAC Cala TA OST TARO’

(loop) sia Beal CHCA OTACAA CE ALA AT BICAA TS

sees Velaaia fae (ior 80) avez Balbiani 1881 espray

HAT OF TA HAG CAlaceta |

\\
CQ BAL”

Y cS

LP
aS

/

IY
Tea 80

arerlaaiy FACS CHICTIZAICTA Toe
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neta cere (lamp-brush chromosome)

WAS Taal (vertebrate) maig @ aoenta oatTut

onria Toe, ateceraa Aatiea aaa focmita wee cr

CHA CHITA AT A AN AAT CHCA PMT COTE TARA

wicra (loop) a carcaq (hair) ae wey Orlatece etoce ats

98 AACAA CHICAS ANAT CaO «(Tor Sla) aceti

APTA CHM THAT Fay CHA reat ara «= 1882 asprray

Flemming 2 KWCH wey wacaa! «= «1892 apie Ruickeit

OF THCMCAITA ACY AWS Ahassa Fas TOA Bighorn

AAAA THT BCA OA AHA CHCACATT ATT FAT BCAA

CAAT TOA, ASCS GAP HT ACH VIET IE CHAT WIT

ANNA CHCTCATT CHAT TA WS OS ASH WPY OS Aas

cyt ATT Bal WS AA S GAA AKT CHM CHAT

800 crags 1000 wy orate eal Tecenibn Sea A aT Tes

ALM @ CHAT AQCHCA CHIT AAI TUR ATSCHTAGT SS CAV ICH Cr

Wag HS MAA FA SSL Ax Cao MT mF 6 MA

BHM ACT TT AEA CHCA CHAT ALT ATTA TS-

CONTA ST MT ACAA CHOTA CATT TA HAMA AT AT ZA (Ris g
Crouse 19456) | FUT; ANOS CRAIC CRTC, Tet

ATT ONT H, QE G@ CHAT BAAN MHA OA HAHHT Ts ges as

UI ait Ber cece ay (loop) ay stain alow SA

e oer face elu mG! acere carivara FTA: at

Tare ay ence (isa Sib) 1 wea AT He as CAH AT
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ATS AS ACI! «Cl CHMANTACA TALIA CHCA CATT ALIS FL

QE THR CHICMINAAGT WSIes FR coMlinaraa TACs

WHS ATG BANE! CAMINRA MOC TST AL AT! ATT

CHCA AC ALM G GBT A CATS VT ALF wae fale

Bq Tater acs Creatas aces reas OAT ATL | ANCA ATEA-

STA CHCA ACMA CANT OS cars 200m EW aH ALA-

oiled Tae sS BISTA @ TAT MS MTT CENICAICNS STAT

Jol AS WHE! AMA waa Pelee oF HIA-

THINS VIA CONTA WITS UA IW BA |e Ava LA

WU ACA AH GS TRUS Tae Sena UTE Ter UA! | TTT

e Uy Tee apralas omcea ASA AMET CHICNICAIST

asios zal aercfeate we DNA frre twati ok we

was YO piace BoA oe cHofe RNA

wae tenbta facx Coat: Duryee aca aca ce aoe CeTe-
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THAT COS ANY cavnios emma Teer aise wla aCe Ameer

Corina Tet aH, ra Ate carcTTCATA Blan Sony Asiow

Al SATS FH Ae Slate aren iy aaEKA asi fr Ris-aq
(1945) ace acta carcaivaae ue, Gall (1956) Sreeaq

UT Te MA aT naa Bra Risoq weres Faaa

scared! «Ris (1957) @ Gall-gy (1958) aH apreriet cetc-

CMA WOKA ALY BTS] AF LA GF CAF AW AA

CT ALN CHCAICTTI WCIpA (Axis) wens |

THOPTSATA HIATT BAS APMP CAAT Cec

wey few tems aS WS AMA SNe Fane aA as

Zeb fee ltens elerecy woo MeO Ue Ae! aa

Tew Ales CARAT AA TE! Duryee-g qo oF faSsternmarter

mae «AA! Tataleapmeriace apa ata: RNA

OR CAT WaT aT TH aac ALOT FAI

B aac a7 uleiae creaens

CHT CHIN OLS AW MT CHL ANSlas GANIC BIG. as

T GBS GSsy HMA CHAT TA FASTA CHM A-

ala Sica ata aac aay wafaee was alc ate, Gear

6 BAN bias GM Aolase sea fee aera Goa whore

CEMA THI MSTA ACH ATI «aa acs fata Taos

terarcata a cetles cermcns a B cacaam ae Mela-

podius arya aeeey osc Wilson (1905) aos; aeany ceICaI-

Ta Tat! «a wa Brera wy uae Cler e mate
aren Tacacei; Lutz (1908) Diabrotica punctata.g ae

Kuwada (1905) Zea mays-g 2% TEA THATS CHCHTRCTA |
agro, Allium, Centauria, Poa, Secale, Sorghum @ Trillium,

Polysctas (f5q 82) Sonia sess Claw B-rarsnons em MAI

MONS MSC e UT wate Brannon mem face

(White 1973). coma ctl are Clem Berean

CaPeTe aay ea Zcace (Muntzing 1967) | Longley 1927 aura

8 carcacarace Berard a wtolae CEMA ALT Woes

BCAA |

B-rseaconsy FITSTAS CHACHA «HC PT TET
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for 82

Polyscias.g (2n=24) pratt Bera (ote feieo)

cma aie (Guha, unpublished)

CACUTITAAG AAs SraATsiy BW awl oe VST A ieaa Tahow

CITA OHA AIA CAST BA! HA CH CN a WATERS

MF MAT GAY CY VF Cees SAP la Mae Brecon

CHAT ATA! «SCA eH SrPaloa Vel CHACHA CTA MAO

ZA Tl OF MCT Fate Slay CHTMCAAA AMY AT

UIT MA WT! PANS SAAe OSS Walfor cra Uys Chew

Bescancrnl als UA Ga a Berard Clem B-rercaon

ACM AA AT AWeranwe aca wer Teer sca B-recnons

cert orn amt Bescnome.e Teer thers slat bona

HAAG ta wa fecace w @ Gier cece Bremen

ATVASCY IH ATI

B-cecarcnms «AINA Ss CA ICaeion «face twati ora
Tradescantia @ Trillium-g Baracoa FF SICA SUCSTA EA

(euchromatin) faa foo: soa Brace oreo

(atcataior @ wrelrrecy Sereioa face Coat
Cay CHT STS B-carcacsy OTH CHIMICATA CATH COAT VAI

Metapodius termindlis.gg ‘Y’ TEI (ETA CST OT COU

CHA ST BA A Say aaa caceutisaracr aeffuscd ay afqang

waa! «ek SY Y caremeoa recast B rarmcncag ai aA

OATS ATSUTS THCACATCAA SSCS EA Gey ae arz THT CTATT-

fracat ore Trea (mis-division) ae Berson 4:1

ace ana Darlington oars yor ANS! TSH Cate faeart

TY BAT (A FITG Ate CHCAIT CSAC ALI BCT AeA WIA

Berar Grats (by-product) fara Sey atl Ad CHA

GIG CHUN Ceatlosers Aiey Gey wR BT
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Ty CHMNCACTA ANY TS TA At CiaMA @ SA SER

rbacatatioy Boy Brass a7 sq |

wey Ree Beare Fes I SS US ATI
Randolph (1941) wrawy EIA WAS TA Ba CHICHICNA

Cree BlwP CHA wa feet aa sca we Bearncaa

cactiveend falter: Tey Randolph.gg sate cece ae ATA
Tl aa WSs Taisen aT) ws-q (Secale cereale) aae-

ait Bracrcitad Grairgis Gq e ARE WEE Sos |

BUUIUACHS « S-eSCeie «6faerqerq | ios
Rutishauser wycaq cy Trilltum.gg groper a ach foatt

oes Bracco Gaifgio elosa aa Tl CA Cala CHS ToS
aiwiae cercrcnicad farts Gaitgis onvg fare sera store

ai Muntzing aq acaq we Bearcmcnsa fee, faaiat

TS! Bie! Poa @ Sorghum-e Branca cae fae AA

lagging-aq (A weaqatoterel) Say He cara cece fare sat
TSE CAT CHM CAC Seley CITA COAT ACA CHAN HA CHAT ATR

Sura Tat arc Berens ace Sen Toa Ace WIT

Teer (at facacaa) wT Tred Tacaipwe aa1 Polycelis
tenuisag Melander (1950) cacaa ca B-cecaicnsl (HE CHA CAF

face aa fee foxceq cars al Grteo ae! TA wa

AAT Ok ICMAT tata afaate Taaqe aati wa ete
Brac. Polycelis aaa Brarcacaaiaa in Polycelis.gq

Ty ia Sata AST ae ati B-racacaeses Polycelis tacacwa

TA CUA Seley POA OA ACT WT Bear Tse WSs eho

CHS ATT Aesq Clem B-cacarcay GANA WISH CH

CHI CHA ASIITS FAI

aloine a Barca Granasers Et! cee TASC

wy Cra «oreateay §=6(seggregation) waeiasorda wt

CUaeTIes ASier ay Braces sow Tem aa

aa-Torerestay (non-disjunction) gy | ase TA THT CS

OTSA CHICA Ahr AA Al BacIUca (fragmenta-

tion) wom enat Barca wrested aia a Ze! Muntzing
(1945, 1946, 1950) Secale.g qqe Randolph (1941) Ze@.9 fate

rat Braco aera THcHCea |

12



Ts By

CRICHITCHTCAY BABA stSq

COATT SMT ATTA TE Roe froR TS MMTAG © const |

GCI We Ata TOE ls GAG MeN Ae, oat TaA--
ToUlHIscineHls wise (deoxyribonucleic acid) a DNA

OR NAAM AGP Is Btye (ribonucleic acid) a RNA RNA-q

(12-14%) waar carat DNA~q (45%) stant BCAAs

Cet ACE! MCA Celts Wie TA AIT
tapty (basic protein) oa wacafae cai (non-bastc

protein) | facprm (histone) @ cates (protamine) xa

as tab Babes a Onittes commta Cael Tieror-

wa (fryplophane) ¢ varatia (tyrosine) areie Uta

BNAG BCAAF CAB ICN AGH AAT! OF CABAL VAD ca he

{residual protein) aay EH ICH ORIG CHTCMIONCT Dre

MA AWA BAAR MCAS BYU AAS AR FA! vl
DNA-3 are ae ace (Burton °51, Mazia 54) | epeiaacaa

Wort wicca ware corr ary (Steffensen 1955) |

(ea (HA Ca Tec Tale mem aal ot Tate

mTATSs waCHiAiw Tema ere (Chayen 1959); DNA

MTHS SUA Ace Se acs Goma Chems cenleer

DNA «6 fart Ue coeie 1:11 aptaive cena

Oey aera fests onlwsr Ace ae are (Mirsky ¢ Ris

1947) |

Marvia-g (1952) we GCI WAG Me Oey ya

(1) DNA—fgporm aeq aa (2) RNA—gafess conta oer

ORT BS cHovAters (metabolte) fatetacn DNA 9 spore,

Txcry 11 xpotey ae Hahrs contr 14 enor ere (Pollister,
1952) |

1947 wert Mirsky @ Ris conacanaa amine soca

aT CT OT LA
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(1) DNA—faraR 90-92% — DNA 4%

(may Tear Ta=iao) Tectta 55%

(2) Barr caTcacrig 8—10% — RNA (12-14%)

DNA (2%)

TEOGR EIR
Bey TAG TA

(82-84% )

Mirsky @ Ris-9g ave 8 BAP cela BOGS CETTONCTA

FIRM THA FA G CANALS BY aA! Fee Kaufmann ga

Gaey TSI WA SAT Cl CAI WUC TA SCT

Taore ormicea Gag Trea aa ar!

fatale apie (nucleic acid)

wast Torata qarera Meischer ‘fatety (nuclein)

Base Vater | oF faoH tases ca TaeP Tecan tq (ucleo-

protein) aq aqi Taeaterabta fatate untae e comin

UCT

WT Tenaa faostaca fatale GAG mem aq AlBcoT-

wea Watonae frosts onto (RNA) ere Taoate

SMA Verte wa wy ae ACMA MITTS Bey BHF THA

CHS BAS SHE HYG TTI

faestes unite we aema— DNA oe RNA: afx-

set @tag DNA @« RNA ae wa fea, Ca TAM,

wrnceq caese (bacco mosaic) @ contmemaiatey (Polro-
myelitis) vara Sea cert RNA ae Waa maieiacar-

wre (bacteriophage) gas aifocaresacn (adenovirus) caqa

DNA mem wal wa fatale opnlawet sepeia caw

tars wey face teal, ara faeateneo (nucleotide) acm

acer fatwetace feat oes ane wk ome VA
Teta Ube can (nitrogenous base), ip sae (ACTS

we‘qi (pentose sugar) oa waetas ota! ear foats-

mere (deoxyribose) wana za @ feats unizuce fouls



180 anitchreiter

mace facets onine art macarer (ribose) wear cece

wacare fasats untae aioe za acd VTS confer eens

Wk Aeca—Taelay (purine) 6 fortatatua (pyrimidin)

Torlattiocd Saat @ Aca PAM, THe COAT MBO GA ATAT-

ae fae (ring) ace fottaa af « ea are W720 fas

trea teat! «®t Taeniane seq @ TaCeCAA maT, THe

TSS |

Ty Wat Taclad CAA Sa Brlwiaa (adenme), samiaa

(guanine) aq fofataiva caria va eaiaa (thymine),
Wawoiiaa (cytosine) @ Gaia (uracil) (fpq 83) | DNA

marae: wituiad (A), ocafaa (G), naisa (T) 6 mecrtaa

i (" f
o Cc

aN C — CH, 7 i! 4 +
Ny CH NN a o=C_ Y

wren —_— veniam

NH,

r
~~ Sw ow

ns [ L Ly 1
uw Nm \ ON FZ — NH,

waTfofen ° ORs
Toa 83

forfainton A— esa, Wacitaa @ Soaiat aa forois
TAA — SMa @ TATA AAAI WoT

(C) ensi Fare sae Macias wmiaaTw’ 5 Trenker WMI

faa (5-methyl cytosine) opem aa (at act)! RNAS
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aniolat, santa, sentra (U) « wachiaa ace MET @ CAA
eFAceY THeetemey (nucleoside) ayy aq fae hemsrwa

ALG PAPAS UNAS ae erat Testetau wal za

GAPE IMVHTSAG WHA DE WA Vs IZ, froFTS-

DAS AH TW «wAMealwsteveo wa (polynucleotide

chain) aga etai ‘DNA faopria DNA afeay aa-

aa at Ter teacwa are unaper fate levecus
AASPract Ay Ba (Kornberg 1968); wav fer te-

baw wrSlas VAG HAA ae Bw aewq (ester bond

aete C—O) sieney Qe a1 MATA AA Cala aaPney

au (mate N—C) Tacx aye ence

Teulsnteaiatates untre (DNA)

aq View @ ania caxacnc DNA em aai C4

fea, waa DNA-g aca RNA aces RAITT BIVTS CFICAR

Uy Tm we ea DNA ace: smacreiga, ator war

Paramecium.gg cafera (centrole) DNA speq fecaet

Drosophila aay Geaa atta twxa Tee tercr DNA-g

CAPSS SH] BA AACE |
1953 espi¢a 4 Watson @ Crick DNA-q sq ATSeSITA

ae Bea | AA Stag DNA-g s84 TasTwSrA Fs | DNA BIS

WAI UT AlaTSPISVAG AA ACF! GF AA WAV MFT T-

tayrg (central axis) silatace ward CHT ALF G GFT VIA
waters (double helix) teat aca (Toa 84, 86) wate DNA weg

Wie ase Laat Priva wo free lerisu ALAA BI 071°5

HO HIT ST MGT THCPSLIACGA ACA A GFT CAA CAC
A A way 844A) gaat DNA-+e 3000—4000R; TBF Ts-

BAG MTF SA Fate Sane aatT DNA gqerzT 30,000R7 aaa

fatsteteu ears acai DNA weg apg 20A eas oF CHR

ACE Kea 1 aA ace DNA-g araiqe ea 107;

DNA Bera WA Ab SOT PSAs SPAS @ eo THA

feat wae oF AA WA Tacs Ca Trey WATT WUT

TAT TF AS Ue GS AMA asl CH WT AA

GAP OM ACY VE MT! ast a fer Terecur



182 mtubrie

wea we famle THOR TeURCON (HN ALA) EST Ceres

m aan UA was) «8 Tai Wace ST cer cere

wee wa oie foreign ax Scr Cay carer fertainion aca

344

A-aniftitr
T-qafRa

G- anf
C-macbi iia
P-8ALSS

S-4FaI

omtviaa (A) aq aaa otfacad (T) ace (fox 85) 7801 aecgT-

Hy TUT We ase olan (G) mecorfaaa (C) see

TOAD AACR WUT AR AS MCS! we Mm aeioa

BMvinta arn @ RAT AAT AY Tl ase Sea

aia @ Wecoiaa wagons 1:1 gti fey univinn «
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ni

\ /O-- HH

a i? \. oTM va
—c

\ Are IC / 4 — Se

o i
Wea wrniforie

fou 85

DNA wore fofataton can (casa eeiaa) foroiaa cana
(AIT MMTV) Acer VAG HA AGI TANT WSF My

TM BTS MT wal @ WAOCA VAST CST

TH MMS Ol BLS Aare 0.7 cave 1.7 Haw aq, as
DNA are aH caTuleies (A-T, 1-A, G-C, C-G) fafer-

CN Wem ae acai DNA org AH Tala as TATA

MAT AT | OBE WAT CHA SMS TACHA BT aig CTGC Sonfy

SY OS Ut Aaa a uma carat wr aca GACG sony

(Tea 84) |

DNA oy, fart Zt abl ate BIsior @ agiog DNA

we aise zat DNA Gesu Sura at ore aT

BA aR as waters Sogq (S=synthess) aay, soTacecera

S-aqge Bera waa Gi (G=9ap) Gag e Wad *WATHs

G. gag ae DNA fe aca fart aa or aisswrca Watson

@ Crick gas goat acaqqy (fon 87a-d) 1 cq Korenberg, Stahl,

Taylor gets Teearriat « Wace scaaen acaq: DNA xara

teats water meee faery (replication) ame mai wi

WHS VA S—
(2) wspetaa gpareprter (semi-conservative)

(6) gapepy te (conservative)

(c) fafapy (dispersive)



184 mrtcorter

Si hula

e@alfaa

wefan

Hecotina

foa 86

DNA sez aaron ate

(2) Greer gapeperter (Semi-conservative) (joa 87, 88a)

DNA Sea 0 TRG CS EAT ATA @ em] BET Ea AARQ GAM Vera A seceET aut (hydrogen bond)
COCF AT! SCOT A wat ats fone ser aa @ eiooaCIT OBEy TAO Wa (complementary strand) teqt =z
8 Mian fon uafsafow ene wa eA DNA aegy
nace DNA-g Garay aH aor DNA weg GET AD IT
OU HAM Loy ans



CHICMICATONN WTS Set 1)

ager DNA oy fart Sexy ATA GT Os MW ces AT
TAO CS FMS CRS MF OTA TAT eee DNA weg

OF ACS WT AA WA Talwar coe wa 2 serge yorgq ecw

Aa, FAR,

b—fass fama waaaat afacse carter mace DNA

A GM ACY We BR @ aa wear webr DNA wer,
MNOS FOG

TSF AN Ass Aw AA. sae (Leewinthel @ Crane 1956) |

oq act DNA were ot orga Y osteo crea (foe 87b, c) |
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(6) qupepytey (conservactive) (gq 88b)

ayia DNA acy aa 20 Me aa aT fey oe DNA cay

CHILI LOI Aaa Cacaa Tear Tara cq wae; DNA

HT, WATT AB FHS AMT G BT WATS AST

oe |

(c) fafwey (dispersive) (fpq 88c)

DNA ayy FA WAV WH CHS VL TA! «ACIS AH

FFT WOT CCH WH! AAI aaaioe DNA arg anes

AOA THAT Gey LAC a THR, BK AON ONE

WMsviaM @ SAMA Sra wae cece Sal aa ~ DNA

Ber, GPS THe oatoTes Tong sal coaler enainiva
(thymidme) acy acq Taylor-gq (1957) ate, DNA Cr

Bers pep tey Bya‘Te semiconservative srafsros Taser

VEAL ANT FeAl via BPAY Caras Berry

CORTFRA QMTTTU CHEATS MA CHAT ATA CA CAVICHS UPR CHICAI-

ATM at TA UT mies comPeq eraiatvar ence

COMPRA MAO BLE ad cca hola Teer

RT OM AA A SAL TN BUCS UA BA SAA

AOS CHCMCAICTA AFL BA Tbe CORSA eTAiaiod

ANA BWA! Bo fawr Ter HIT Bees AAP HMC

OR BA Tees coaex antler ee (Hughes 1958) |

Messelson g@ Stahlgq aatere ores Teme TaOCS

DNA-g fart ZeAS AIT BI! GRY GAT APH COS

Sal WA Ase cere wear wan forage DNA ue,

TCS |

siaa mea DNA aq Taos ace wai ~=DNA-g aot gic

Srpgtens DNA sfercae, bab CAC wePaceo tat (ATP,

GTP, CTP, TTP), faa. cares (aA Tac BTA)

Sonia Trencer & aicoa afarcae DNA ay aise aa

DNA-g qoqNTS MB

merase: DNA we, fore « cat ame! fey fee,



DNA foaid aor mates TNT Ta BCS AN,
a—warefes papery tT,
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aeiticn ¢ Seaca DNA est aa face teat: «8 aH
araiae sea ferme DNAgq qeqi Escherichia coh ¢

(St CHa Sara Terra DNA we, ones TocacE |

araq DNA

DNA 100°C wenn ee Gey saa DNA org aw TRE

OAM LA WA! ws alesse denaturation aq wang Ges

ares ore saa DNA wer opantas gal ok oleae
renaturation ace | wav Beateq DNA Gey saa mq AeA

Taree BIS WS Sul Saat Heaq (hybrid) DNA afos zai
Qe AHISCH Weiss wesqq (molecular hybridizaton) ace

Wal Tatex DNA org aon Tala ba aso aa Tres

Rat WA @ Barca DNA-g aay aT aa %%1 DNA

@ RNA ayaa ae AA TON ASA Bare (Parduc @ Gall,

1970) |

mecniteets wine (RNA)

Aaites ls wie a RNA fasstan 6 Aco

eM Wl ePIC Bar Wace RNA-g afar

ttt ace THORAC Vine Pate Wy CT alam RNA

Msi Tater yaaa cara Troe tem DNA « RNA-g aq,-

MSA Sem wi aerwa (liver) cera DNA « RNA-¥

BATS 10:1 Sasa CAA WHA CHICA OS Gea] 3:1 sql

wo Trott Toward (tumour) cara ATA CHICA CA

were cert RNA ace

Caspersson canta teem RNA-g spay Comte seater |

tebla Gemma RNA oisar aaa femerd art Tcace
RNA size eerae (crossing over) sere acqi = Trades-

centid-z STRATA AAS TW ABTA Aaa RNA nex

forace | | tela cata faerie ace RNA frou acy AETHOT

BA |

RNA Bra Balas ete 20,000 cazq 10,000,000 sae aq

Bria fortes Ve aca ager RNA oe oq Ba

DNA-g ary RNA-3 arnaias secaa soerfer ore sy MITE!
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(a) DNA-g waa ga foutaacae (deoxyribose) aang

RNA-q sa‘qr yer aera (noose) xara: (5) DNA-|
engin wad afta RNA; Boat ace: (©) DNA

we, forme za aa RNA are esl WA AF!

ARCA ASA WATCH ACA Awe acq RNA-g Tavs leviacwa
arora Coat SA MEA Ae AACae Cama leT Ale MNCs I

RNA Oe, QatT Fo Tea Coal Ge Fae Fee a2 Whe

Adel CSA CS Ses Cle Zea scr Tea Cres (ior

89, 90) Gard BO BAT CHO ATE FACS ATA Bete

MAA MAA ALY @ Vola Bwarlacera Acer Vey SPAM
PIG ACA! CAAT TACT WOT TMT HPT AS

ence RNA org aq arene Sie Za aT aT Foe RNAG

SIs PMS APA ACF AT!

RNA-g @& Berney Sle BI A CHA Be] MAAS Wea cas

Cle BML acs Mas Bea aCe (oa 89A) Torq Ciegia Ber

Clee seo aaa Tees Ue Ca Ca ay (loop) a

wi aot Bq (Ton 90) 1 Tate vacaa RNATSs oaiage een,

fee.atq (Sedimentation) aq ie aceq Gara Tete Faq Aas

TOOT CHTICS GIT Fa VAI

(1) treme RNA (transfer RNA q t-RNA) aq *fqaxe

RNA,

(2) wiciata RNA (messenger RNA a mRNA) q

qetae RNA,

(8) @aeemsta RNA (ribosomal RNA a r-RNA)

(1) fae RNA a free RNA (t-RNA)

ae RNAs wigs RNA @ (soluble RNA qa s-RNA a

adaptor RNA) amy acq acei cam RNA-q 10-15 agen

za afaqee RNA| «aq oreiqe ea 25,000—28,000 «ae

cay om 250A, ae trea RNA gare 70-8001 fae-

PSIG AUCH

t-RNA-g Gal AS AA ATA AMACoTAA- NACo TA-S wT

(-C-C-A) cara ence (ipa 91)1 ancea univiad can Ure

BACT MAG We stl ce ca t-RNAcw encen -C-C-A

ons a Re utes ee ata tRNA apfacet



WMG ALY WF WS MA AT! «acMa Gara eat t-RNA aw

fate warerteaa ocin aa wersat t-RNAte sqeiag

aaaat t-RNAWS FRAS Far ATA!



102 orecereater

c pA-C.,

i A— WA SPH

4
Uv. G

C—G —_CRTB FIM (loop)
G . >

A FSA
~G Cc
A—y-P OE
=o AN

to 90

t-RNA-g Garo tot, OX WA A A STA Sle

RAR HAE SlaAia Seater a1 A Sh VAT BACH

Tea
t-RNA-q 93H,

ok BA wsancs Aa Aye -C-C-A cay ecg, oF onwA

met Taies wunitacn wine we oH
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peas RNA-g aa rm Ca STITT Ole BTS acs i a2-
FA SA MLAS CATT WT CE Bq oe Gas Be feee-

Toe cree (Toa SBA) |

greta RNA faery aecad zat awe wine onfiwa

ae ees ast iain t-RNA ees AQoale cHICaa BTwT

BMA BITPLGA Fay BIBI BW ola wea wat neg Tims

perma RNA oe: faless CRNA fafa oniacn BiPicws

AC AS SA HF VWMlaAcy BilAvces camila Germ Bica Tracy

eat t-RNA-g aaince Toad ca Tacs alow onlacswn ace

(iba 89B) ae ok Beeps m-RNA-g fala aca t-RNA-ce are

BA |

a RNA DNA-Z gis cece twat aa DNAS ww aacea

aia ce CRNALS oa AAAS CAT AILGI TTT

RNA Coat ZeMa WA ASdes aAMaca aera -C-C-A are

Toe BAI
(2) cwacaata (messengai) RNA (m-RN 1) a aeTqa RNA

cams RNA-g 5 «pore Ga CAcAgTa RNA) «az RNA-g oeiqe

Seq THVT 1000000 aay apy 10—-15A) 4a CHAT AF CHS

A, AVA BIT WS ace aa: mRNA yarHse aU AA

aA Aes mM-RNA woig aca Tere Bag Wi seq

ati aretTag RNA fate ts @ Wares AWNeA AT! = m-

RNA convict AIcax sor cater (complex) asa Be AlSCI-

Ma MI Bh AL! OS Clee SCT TCT (for mosomne)

aC I

ate otas fara fast wets atta DNA aa aia

RNA-% (m-RNA) aay ABA TAT ATHST SIBi GSA AAA

sary DNA-¥ FH AZO AT RACIST IU COCR MAI ok

DNAS ES TG! Fa ooola VscyTan WG Coat aI Teg

Tae, TT SMT amet ak careia carmaar RNA-g are Ty

gry DNA- RNA xeq7 sia FACS AAI

cacaiai RNA DNA-g sites race twat wai DNA sicoa

cme alanae ca ot RNAce ace: aly war; DNA

ica cacaa fata A-T-T-G-A-C- tonit aq ocr @ ule care
teat RNA-g canscfer ara U-A-A-C-U-G- Ronfa1 RNA teat

13
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aay DNA Og A WAG AAA VANE VO COCH TR

wae fasatetausia DNA aaa aare EA Ae Bc m-RNA

ToT BA! a m-RNA oq WAITER BLA 6 Cala Te-

AM ARM Bai cables fareg sonia onibwr Tas

cacaata RNA-Y sayy DNA fapar acqi «ae RNA DNA-4

CAI Vermin ACHE JVI FA AlAcvieerca TACT BMA AC

Jacob @ Monod emma Teg a cacraa RNA areag Bea |

(3) aevacratr (busomal) RNA ay 7-RNA

secon RNAs agcacanma RNA aeqi 1-RNA

TOS TCA Coal BA S ACA WMAcwieiecy wert i1-RNA «}

t-RNA qaoRbyEKee "em face! ce RNA-g ang 50

oiey Za I-RNAi ga Saiqse esq 600000 —1100000 |

mata ea @ Teoma (sedimentation) ayaq bra faoA BS

r-RNAa Scqeer TTT SI aT BAL | Lchentchta colt-g

235 1-RNA-g oajaqe eaaq 1100000 aae 165 RNA-g ayaqiae

Sq GOO000 | 1-RNA-Z (aTA T4TA Bley Cie 2a ToL BPH

ais ace acai DNA 6 rRNA-g aca Hea aISw AVS ACA!
0% RNA<S aga vifaat sai 8 ARIAT MCF ABTS

r-RNA Hac aod Tevy W-RNA @ t-RNAs aera-

CARAT AY Tee ACA

ware ta (P21 0le277)

cabled Ureiase etry 10'-10°) acer cata BAST

urtacar wniae Trea Godt (iba 93) 1 He MTNA STTACyA OTT

ACS Bla aa (amino group) gee NH. e UH acs

ORT BATH a7 (carboryl group) gete COOH ence

ato UTI Biter NHL so wey ofa anid COOH

MCA AA We Bl os Talwar (reaction) aR aso Alas

Ge, CA A WA GS CHGS Aw (oa 92) afow aa

(combination) aa fey fey xara cata aioe Sa

BUCA TN SCA CA CHICATCATC CATS @ WIAA CATO TT QC
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Wines Rowe

7) = CIBIRG ae

i t i 9 FOln cH—N GaoireH: NSHON OOHSEN, C-onssin cd Occ 4 a0
CO N —OHf aN fMiti flH’ ‘CH, HHS

aiafaa enrefaa aii Pret-eyray faa
fea 92

FA UIC Uwe e Meni CME acu"
TOIT USF AA

Rew (Mslone) we | icas MeN MA! caMGINBA (Protamane )

CHT CFIA AAT GS MICE ALS! as WA ABOMA CATA CMB TAT

TM TePva TN COT Sioa Tees ayes onfea‘taq

(gui) @ ahaa (he) aete onicar unite area

AT! TAA Bs GHA CMSA STE eT! Beez

gic DNA 6 facts wae wie 1] sai awa ae

TATA TAPAT ASSSs GA Vlas] Bel ceaoMsa Ase

MAT CATAS CATT AR AA VMAS CoA VA BTL CAEN
D0 wpereay OTT TAT ACT I

SATS comity Teese (ryplophanc) cant ace

ae Tay FY WF GF cain cafe @ Soracra fAU-

PINCH AeA Aa! Talea vaca A as complera alam
CMe zai sey (metabolically active) cerca ZEA ATASTICE

BAAS taba atem ae! Tee, Ucatas cot DNA-g are

TSF UF! GRIM Bay coIA aay Tere Taser FaT 7a

fae UCTS CATT Behe (oA cota) acs

webrcaarnioa (Aelerochromalin) 9 Séeernfea (cuchromatin)

RICAN GPO Aa Gam ca faoate wily fae-

Sls VMTAG CMOS AG TAS AAR BA! Boy HAT-

CHCTA FATS UCT AG HAT WMS NLT SASM THAT AT Were

TET Tae Mees = aaias ost ws ST ATI CSTCMT-

CHCA CHT GM FATSUAS MONT GT MP WM AAA As

Taca @ wae capraterecataa (helcropycnosis) sat. ony
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a 4X
c—c

=—=C Ff N
HOC—C—C c-O-H Biecataa

7 t

HN UH ‘cod x
o=-C 6p Wey Ma N 4
HSc—C—c—C—N -C By, foarfaa

H-N” H H H ad

|
o=C H

H=C— ¢—S—H farina
H-N H Hu

|

H-c—c—c—C 1,b{fae aptfaw
uN’ HH O
=c oH
H.c—C—H ,, eta faa

H-N H H xo

O=c Hi
H-c-—c—C=—=C-H faeior

H-N” H a
| H ANA OH .

O=-GC HH i Pre aA
H>c—C—c——C_ Gy,

‘ Gc
HN Hi

| I

O=C_

H “C—H aetna
H-N

H

fos 93

CATT MT OBA CTA UT GEA Ad WT TCA Tar
aa (COOH) ¢ usa once artacar (NEL) acer ances

Ie TACT GTVS () ote ¢) ay garTT CABIATT ra cAITAA @ TSH TE

TACT Tacs (neqatre) of gorge CeUATeCATA AT ST
ere taro ram foo fefer oar fen fex oper

SxS ATA Bee asst BMI syNe WES WAT

FMS BW CLNGS CAAA CHAT TT) CHAICAICN

TH RM MM UTES MUNA OO OA

CAC CAVICISTAON ACCT! CHICMICICTA CT ORO CEG TAT-

Tor ecTAA CHT ATT AT CH BIAS PSTN AT) CHT
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CIA TR CTY [ASA FA WAYLGA MP A AR o yAtew

FIBA WCE SLA AIA FaGa Bay Heitz (1924-28) cavicar-

LST Ga MALT BWARTA PCAIRCAI CHITIN GE BETA

COCA UPA CNS AA TA AT lee cercacaaa Boarioa

OCCA COACH FAUSTIFSA CHD ACT AA = CAGICATCS UTICA

(hetcro-chromosome) a] CHM CHICA (ACP CRUICANL STATION

MFA] CAGH ACHE FAT CHA CHICTICANA BWA CHUMICICAA LOCA
raat ae Cag! Darlington @ La Cour qacaq we Cebacetarion

Bey CMGI CacTibe TeUTNeCIAA @ PUTT BPA

ASS CLMANABANAN CHAT! GS ARTA Beary BeTN-

asta (dlocyelic) Spat AT RA CHT CRDICATCRTSIT TOY SHR

(Aly UGBUSs 46 HI N, BWR-CE OAT Bale Ty!

WBSAI ONLALHANGAA BMA wee Ba, TAN— (4) AA

FAB a se way (Heitz caaa cacateces) a (4b) aq Bee

acai WHR (CAA CHOTA FAR GET) TT (¢)
anerasies weer ze (Darlington g La Com TRA

CHEAT RCT) |

CACTI «IEA SAN CIASTTGN ACF GR OT

TAA BIC CA TAs oT saliers, cre (CY) ceca

SoTIATS AL TIA GIA Hl UMC ATS SA CAvICAT-

celaiba ence, 1). ic nogasta gy AyTeTSTAT ATC wA CHICAT-

HbA Nea TQUKATaibA Tron CoAT

WSIS NGA HS CATS Oly BA RA, CAM,

sored TW water (emstutic) COMA ess BA

ana at wrereripe (lerullatee) ae cacaimibal «+257

EVM A CHARMS) HTCAMTA ASE STAI SAETOUTS «

qofaee cecracaiba Sites ase ae ak CAbrAaTalT

Soaps AA Gs AK CAH CAT AMT AT Beals

WIEAGIGS CAVATATIIGA «WBT CRICNTICOTITA CHICO

STA GSTS TRA AA oe HAA CEoMATCHTM oA Head ala

rem wai ifs 2a wae oes aaa secs FT aT AAT

AIHA Gay TH BCA CWA!

aqiseiesics a water moracemisa coca lala a

GAN MC, CIA, CAC TTA Teel, COTTA TOA, TOS LSA
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TAP BVA Foie cacealancat Swe oF cvicacarnter

WF 1 Gl HA HCH AS HA Al COLMA AAT TACs

G2 TS A TA GAR BATH GTA MP AAS CaNCHCACNT

TRAC Cee OHA | Toh OC CRICTICICN AMACS CATR TTETA
BoA CAICALHIA oT Bellas sare mq: Drosophila mela.

nogasteigg AACA MCU CIMA Bea wry Sc

(aoIacation «THC COAT «CT OCS OCT CCRICTIOTIONA

ACA COCANTAMNA AAA AG CATA WIST CHICMCUCNA Bey

Becwig TS TA A Bale oF Borel cavwaramitor Teen Coats

OUTTA BA MHsaly sasal Giacs TE Fai = TAw-

PIAA TWASAT Boa TM APust satieeny Boa care Teco

CHT UPECSS A CA A SG AAI ACT! «GF Uae Faqls-

eis TAbKAeicr fac Coal: Aerennivy Bema aca

TIN Brews (Cand) Grscsl CVATSTATOA QTSTS AAT! QTM
Tqelt amtercalny cwaowancetated at zai Diosophila

melanogasier_gq aun lates ataey CAUICASTTbA eee

AEG, THA CBT CHCA ANY CHICMICAIT CLOMANCH ITO ABTOA TI,

Ta, THT CA Cle CAH CHICA ee Uiotae a B-

CHICMICATT (CANT ASCH) |

GLTFS AW BIPCIS CAPNATSTAIoON Sica ~lat Aw

Cott ATi Baywnal meric (Mmmal) sits asor X cwwcal-

“aT Shad ATT ALS] MUAaMibA APlot BH AA!

Tae, Waa XY ore cacao @ waicwa XX CHR CHA

CAT ese aaa X cacy ae Fala ser X cara

Scramiby waster are: fey make wer care SC

MNATSA AIT Bay X SRACATAT Alaaow Aq CAVICATCHTATIS
(heterochromatic) wSioq AH Wai ws X crewmen

tauicaneiiot X at ap (hot) X aa zai as X corewena

ABTS? Ba aat X CHACACIA AA GAT GAN FHA ACY

BAY CAAT SHASTA CHCA BAST X CHUATCATT CHAT AA THATS

caqa ear X cers se sat ave @ Bae X caemnca-

Te CAVICANSTATOS ASTSA TA! GUST CHA CHA CHB (CANA,
Pseudococeus obscrnus) AIA Tora Aa Carmona teat alas

AT Cebraramiioy aetoa acy Bz!
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CAVICANSTT ON FATS FRAT BT A GAT COTA HHS mesy

Ha MH! CRUAeTTOS we Calosorq false aH
CAPT TITAN WA BISA SAT oF Bow scan aise =

aT OR OF BoA wariga ser aia Tas com ofa a

THe AA AT! Tare aq Muller.gq Drosophila-g Gorm scqacn cece
SI TAR Cl POC CAbaeTioN face feat Y cerca-
CARAS ‘FAG OLA lA ALB! BIG Ma Horry Caos

SAY MAST Ste Y SNA MF WAIT CAUCE OS

Y wrens cart (hay) ara sin gale (Gates) |

DAI LSS TVLAKSToN Tet wast Sly area Tage

ALM CAVICAS TATION Moceie Tee, Teg. sa sat Gla as Gea

<UcHPNTbT HST SANIT CAVIAR oN BEC SA Sat a Vat

AMT GAS FT |

CHCMICANTA CAUACHIT oT WEA WA Whoo UTE acs

(Ris @ Kuba, 1970) aa o& Bec CaTTieT ACA CODA

WI Bice sre age: Coleman (1943) @ Ris (1945) aq

SAA CA Bley POH GC CHICA CHS LT Gea acs

CAVE CAVICATSTAM OT GMT CTT AT TTT OTs

RAST Sait Ta, AAA Sa CAVIATSTMoN APToA

XA ACS AA! CTT CTA MOU CHAT focaCR CA Slag *lattoa

ATT AFG CHICMICATT TAVITA SBTOT ACH AT OA & CHCAI-

CHAT A UA BceaTiby apior TT! AwIR His AlAs

TU TAaSA AVA 2 BoA VAS ToA APTor Bo AeA!

COSPST BMalatwy At BA AATHT CAH STAT Trey w

SUS oA VGA GN MAS CbKAKeiba ereta DNA
Ta STl CCl RCNA CT Be CHA AAA SocaTNloA

APHOT OA BANS CAVICACHIM oa APT SA SA cHAICAT DNA ganar

Station Becera DNA-g ary wee wa Tart ZAI

DACA BT A MA CSA CIC Ale BHI ges

SE TOAST oT Mo We LA SA H CAVIALSTM oN TA-

Twi Awanioy Hews qat arcs Melts FCS ACA
eura Ac—Ds wy osaey UEC AC (position effect)

we fel we see Waa BWremiba qed Fly

AIC TLDAUCSTIGN MOA Sots Bal cHicaccaa Tae
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2Itl OPE MON RIA WH CH SAA MCF GI Wee

LOMA FNS AVIS? GRAGIA Alay CHA BWA

TTS CHAOS CAVICAICHTATI OLA ACA AScaTNTooTy AMTe Sy SPH;

SAU BAK! CAVUCALSTA OT Boo laa Bra GPA PA BWATST

Ait! woreaTa wieteat anew Tafey carne

CAVA OT TGA MPH TS BH CHOMP oT BTA

FLSA GAMA BHAGAT AS AIAG Was LA AT!

qaqa (x-ray) eae Talegy aPnaine Be, Tia, WITS
ZSyIaZU (malic hydidzde) any aacey CAGICAICSTS TOA

UGH ALS COH AT

McChintock.9q 30S CEICMICHCTA CHA EIA Toro 2rqereT

2 ara Te AaCANa CaTATioN UIE OI Gara Trea Fea!

CADIAICSTAT OCA BIG WALA [AOA STS BCE | Darlugton.~gq WS

Glenda CRA baa TeR, Tat tort WTS GE, Arse

as Bea BTA AT!

Mather oq 30S axled Gtaaztat (Oligogene) cata ancwAtA

He NS MAT QP Wi CACHE ATT ROT AT GO ALTA WMT iA

Tray Ba Hala SoceTibA sec ece1 Mather (1943)

@ Goldsmith.gq (1919) 97 & TEBICAT. PATIO SROT MAS GTA

QF AN Bey, ass acu oe Ahad AOA Gel waste

clea fale Armd TET AMA MAST HAT AT ST aA

ala eye zqi Matha ataq aia aatoce aera la

(pelygenc) arm TCR |

Vanderlyn-gq = (1919) aes caorarenmita Sea faGatra

CHMCAN A THOS eA WIAA FICK ATH GAR THOS TMA cect

macbranec RNA q aoa Me sa Bicaa B cacsncaicas

FIST CACHE NC Fat SI CA WHSlr Ss MAM TVVLACSTAT oN SATS

SAPS HPT SNS GUAT Tre |

wats wma’ feaca DNA

aa Tatey freamiq for Tey wars cacais ame a ata

fears afar acatacera |

(A) Mazia, Mitsky onsite faeries soe TaGate Uniaws

SA CSANGS MMI | WC OS TST Ahoay Beare Baer Sia

TA PISA
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(2) jRow TS GAG ca Fa GPE ASN ese aT

CHA TVSUAA CHT CHIN MATH CHAT A HAT TT

(6) Trew le oniacosr apratas soca fateaor (vereability)

rat AA AT

(B) They-Wysshng @ garat festa acefecaa ce cables
Z(H Sly TW aA AACMATAG TCA (*~SAe) TaleN serra

OMAN BAA Catetsra aay @ler faleaor way MWA!

(C) Schultz, Sena apeig faerie aoe Tatete-teniea

a, AMaleerd Sled biaa farar wa var alaa @ fav-

PICLAW AA FARLHT TH ACA AAWAA BE |

OUI Pees AT asAI PacHry seq Avcry-q TSCA

4. MISCAF (Pneumococcal hiensjormeton) allay ETH

lasacncez ae art ~] DNAS acy carcalos aime |

CUT SACS MMA WA ACW ACT GIA SoS Tey ACI VT AP

WASTAL GS MoT ACR — () THVAA FAA SAE UAPES MFT

acme, (6) --feacror OC duplication) — wR TEA WIFI,
(c) aaatas fafemor (chemical variability) eae waeta, (a)

CHTTLP CANA Wa TOM AAAI

TMI BCAA ANGI aAIA Tacs Aly Grad tetecs an Wa
we «say wpe DNAgq ace: Maza, Mirsky 6 sary

lamiaias wa aan wy DNA arg cacafes agi as Jaz

fafea sitaat Area Iara acai =H Ca (Moise code)

Talon qroTt wan ae wo (det) @ oma (dash) Gora tots

eas aioe aa fee confaeica DNA-J AST DA Ad CH

CHTBIA (A—1, G—C, I—A, (-—G) gag Tae auy Tey |

Taq faiwy aay cece carat sa TT DNAS cevaivs FB old

Sopa iea Tea (rex TAI
1 (a) fatersacta a.711et (Pneumococcal transformation)

fateatian actsearat areivtaa Diplococeus pneumoniae-q

[meares faecrpary (pnewmnococcus) aay acy ace] Taher
aeea Ga (sérain) gy, Grifhth 1928 arspiey cee Cl CATT

Wivaal TSP ca piace sel UAT A

arene (capsule) ore wm cm fam yaa =D.

pneumoniaers lq WAIT A Bao ALF A FIAT Ga
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VIANA CHGS GA FH HAI TAA Ieee asaacaa

CATRIGT ULE SMI AMscAnwine (lysogenic) apsitian oar a

CORPIGCE CO*NICAG (lemparate) we Ae OF WNC Fle

aay aWeictama carcaoncd DNA-g aso wer oieTey aT

MOT MH CIsa Aelia FUT mM! Gos 21 arstolaara

areca «ate Taeatacm (recombination) ace once

careraa = DNA-g opay ae aetbaa CHICTICRICHA FITCH

Baga oF (corecea DNA) ata sete Tarn Bea

(4) DNA @ WHAT Taos

WS CHICA lwalaqacainGe ice Tay @ waca-

LTD) CSlH AAT) THE COMI I MACAMTOP WAT ACA PACT

@ AA (eer VA All GA CAH CAM AN AFH CHICA

ante DNA feeag teal: ak cara wie aa (loop)

at wineiicta sie RNA Coat ace oral Taracy ax Ge RNA

ARMS AA ax cece asites zy 7] DNA cecsz RNA

Cott BAI

(5) DNA-g ofeane

Muskey g Allhey cacaa ca call aati aenfoa acre uaa

cara wae alam DNA are: & Shem aera Troster

QF WY F AAT HAR WeAAG TAOS He Tears Taos TcAa

Taare algae DNA weg IT) ALOAR VCS CHICMIOUA THOT

(set) Gay Tales atasr¢ DNA ence1 aneacay Tata tnd

CHD aly Aan wae talacia gla Aes Ueasl Awake

DNA @ Gita TW FOI TASS WTR SICH «Aco TAOS lca

DNA-¥ TARTS Mat CACHE CAAT AA CH] OS Gaeta APTaas-

CA Gers Wat!

(6) 1953) aepicae Watson, Cick g Wilkin.gg ales

DNA-% qq CACHE Sl A-Baa, Foro Sone AA ANAT

am agi DNA ory afaintatenau aca friar a Tata-

fava HOM FT Sl GNA WTS ANAL A BRAT 1A

SHV TAT FEAT AAT Mea MACo iA THT ATT MBS MT |

ash alattelteae aa wey Testereu ace at



CHTOMTCMCN AATNTTS Hoey 205

mom lator aecia fat asal ccna a Uy Fa

famcna ay DNA-g orce Taleerer (variation) mat aa

DNA sea FAG AA Bee asst DNA cers ae

aoc DNA toatl aH ate

eine sage DNA-2 a ce aiarcae TavStetsu aA

Faq STS alot Wes-copy) zai waa untutad astacaa

AU AF A TA Bay [ifataior A HAP ALA Te Ao

ACI CAA OS late ta Bo ASCO AT CH CTH CHIT

TTT LTT WM UST AA Cae TOUT OAT CTT |

Crick-aq ae (ACR Ales faa sor ala AHS T

THOUS TAT (yencin code) qq BAI oF ACHOOA TWAT

JIA Ae Aecbretect BH e Ceres fafen aleace Tara

RCA |

TaN Cems sor aia faatae atest fate aber

cae aie fra @ DNA conti faten untae ontacos

aa Tara acai RNA DNA-g cece teat ax DNA-@ comets

vemmaa wese m-RNA were TAT UICH @ CAA

CQMTT COTA GIT CT

gaat fafer oe cece wr ae ~@ DNAS ea carats

MI OR OVS TIC AA Be TAHA BAI!



wy ATTA

cricacnacagy MSfaase ea c hXSc5as |

SUSI RIT Migs Proc (mulalon) aay za

etaay alae BA SA Sls wa baa Cre Tew AANA

Sia Alert A ASF Tin Wd aoe sal Alesse

RAT FAST AMIMSA TEMA FH VAS Fly TSA V7

zai fee OeParer IA TAO ATT coeay CHAT TACT

ATS Tied Alo Ta Bets POA BAI
1901 AOC de Viies Oenothoa lamarchktana-g fxscoun

SASS Ba! «fota O. lamarchkiana.g Safex zacaa Tars-

COM] CHART! SUT TOCCATA HC MELT A AW Val aeT |

Tota at maps ‘gets apy Tyeaterta! siaser Tree
wa aatetor a ‘nenella’ warqq =. lamarcheana-g AAG 2a

WRG Wily Lacs ‘record Gay OV. lamarcktana.gq fajoa

OCA WSS, Wo Fea Ay SoM Bl ACA SAT TeraAcZ
ty de Vries.qq afats Ocnolhecrag TASC, 17 '4ieN data

MAIS Gay AAS |

TIO TH MT AG WA ASTNAS STI BANG Faqs AW

Tron STE crease UNS «Olena blac

WAS CH MH AT OA same a free VS TED

ZA Sl ARCS UNAS ACE aT! «THOMA VC A OA TAC

MATS A AS AT! Taigern Tyoccms Blseq Ba Fae

FATG TACOMA BT Ma geT oleate wiv Bal lose Tre-

CONS SIA RSIS HilAA Ake ASA Wee sa

ASA VA MA Alesres Trocoecaysd BoA CHIN GAA Mere

St AT

THOS WAG HTS GIT Fa ZAI

(1) ay faeo—

aia wet awa Se wee win Taorom (gene

mutation) aq, Bia TACOMA WC CENMICANA CHT GT
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TS Hey ASH Sa Tea kage fScoees ocaeG (point)
TACT FHT TAI

(2) canara Trem 42 TC za, aA

(2) caRMCcya Aaa alas

(5) werner tater wom fea staan
Catcnata THC FACH oAT UH Taal ena

PM QCACE |

CoC a TSCM ST Sa ARAM Te UTE

alton 2a Tey aiera aston com wiaaeN Sa ATI Awake
TOT a Gin Ta aly Taos Tes aloo TA wae

qa ak THO TE OiaATT

TrwcoMcra Sra THT Sa SAT CH Cea TerecoNAa BTAT

QS BI AMIS] BCI Ol ARCH WY AG AT! AaAwes sagy

cae TaeCoN AACA CTT Ziq za! fate Hic eae ae

Bice Tey Tex carcaconces irocersa Zicaa wraem za! fwre-

conta aa Taiess aete, cacatbe aoa, wid waste 6 wia-

Ces Ug pe! CTA CTA Gl Ge Sta Geral Catt

aa faeces 2H AAT GT A ARs TOM SA SM
Troceyaerqe nuidble) at aga, Emerson (1914) caraq

TM BE AM Aterecsa Tereavemal facts (ams) ah

mace Trem fem @ Fh Ulsan (at) Sta Ae
MAINS © BAL GLAST THOMA Say AMT VPA ACA FAT

HICTA ATG ZH

Delphinium.g gaea Trem Sica esera creat

Brera ace Purple (ana Maat) Tes Oe Ora Tacatae ata

COTTA CRT WAY MPA SY Comet AGA BETA

aise ea THOCMCRA SOT AI Vin BI Alsalow WA

voracoa” acer wie zal UAT alatiord WA AS BA ak

TaGcoe ZA wes “ora” (purple) wert TW CAA! Bere

Trae oF corenyt-'a wie freeoera crear foacace) | Al enabiles.

oe oF yatNa frome ahaa Galyte Ae Fa AAT!

Mirabilis.g faeces Sleaa WSCA AM BA Ale AIA THAT

aH I

fatwa win tee seape fewla frececaa Foot MTSTas
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wae fe weal tae feces aT ier
(reverse) fagcema feat Trafe (54ck) Tabor a ea

Diosophila, ayetotam ontaes Trort Taecoert creat Tacace

SATSUAF WPM CUKVITRAA ATA BMGT AWS ACA

aa TRIO BOT TM aeolian CaacoEeiaiat

TMG MO. At Tl Pie sige Tate Trewwad BA

emia Weria aeiela cedcometataia

TACT FSCS AA Baie Sl wAlelas asta aaa

aa I

Tater ates trecomcra Aaa Aces Saenz! Dobshansky-q

qo Drosophila.g aie aor ala Iressa ara Za 10-~|
sare Neurospord.g fatuca ata ZA 3x10—-8 zerp 810-5

Wal CCMA Gay MAT eS aly ate acy 10-°

cape Sx10-* ara cet oa «Tahoe Sles Trocecaa aa

aac Teal eens stl Mel SMM wiesa TOCA

ALM AWG! Maar (r-7ray), als carat ate (ultra-violet

av), Fora catwar Fonte Talwacera seca Tocca Ary Aces

aha MH! BAS A Vt Sled To anes GT ata

Wea ett sal Sy Ela Vt-q (dotted) gerq ata %

(We Glen) was wa Arg (mac Glen) waqhew ZAI

Saag Cle aqe Vrosophila melanogastcr-gg eas win

Bay Witsa Tow Aare wea sai cela wa ela

Taocoens Tac A AeT Bl aaa RMS eee AT

Qrarey Qsaey TOC VAs CAC AT SCA CHM CHICAT-

cra TAS Toc VA ST GATT Bate hefcrogtmetic

(aay XY 7 ZW) arom aert one «cores facta faeces

ete CI faokt T Gol Rod Ben wwe Fa AT

Wish UW Ais Glad eT A SA Pa few aw TI
CATT Grex (sporophyte) ay Torrey Bheq (gametophyte),

mE CIS TST Gy Cae Tree acl ance «fabeoeee

CATR CACHE ASD AS CHAS THOU CHAT ATT) «CH CCH T-

Toy SUT SF Cratos Trecoaq (Somatic mutation) ace

CUMS OC AAAS? S SAT WHA AY ALLS OTF BCA

TH! Sy teay Slew akaay feo wre Garay wey At
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FU AST LMR! PIT MT, Ale Roninew Fora onmiss
THO THT FA RAR! WHA CUE sey (meristemetic

(issue) Trey Et a Tate ape fre (bud

mutation) aaqi fre =Tetas fea sion Gonca acts

RS AT! Slat T laa sess feq upg ze

Asc THOMAS COAT SA! les Slat Goncq Gears cont Hey

TOO THAT CHA |

aipiog am (y) @ satne sieaq sera wat wey ofa

(0.1 spore) Teco eat Bia Gora again, ats carat

ay ACH Bea, Srna wate sca, fale ape aang

We AT AVA, OMT, wMIMNAT Fonte acaiy sca Tabcocas

AT FA TAI
Muller 1927 epyq Drosophila.g qgnatag 2c BCA BIT

Fina Tatmcat wis scafeccy: Stadler (1928) aq

(Avena) qaqatey aca aca Treroy coatecera | «=a OT AR

Cen e Mie zara aa slow froceaa AT sa

zcace | faferers aaaahay oer sar sai Cle aie,

qeelas Ae, TIA, waco faterr mem ari ari

Tae, TMI ok STS sige He conae Talsar creat

TH MC! ARAM TTA Cra Too aa TOA Fa

GAY GEA (Al TOSS) WANT AMAA AAMT Fa TAI

Tafeacea wie Sy cont awa A aad ANAT Cao VWs

roseq Aiaaea sa ai Muller aca wm agaahaa we

TS WM Me Ses faeces aa ace fateacra wer Tatew

weras fateeraa ato ari fea. freer enraprs (lethal)

ay Bee oy Aora & Hla MoH wae AA AT! Berar

TASCA FCT (SIA Placa Alate aA CHAT ATH) | as TaT-

woucary Aca freroagt Aa Alowerca TAH Sa WA! Alera s

TIO ACTA Sra aaa TT Aes AAAs Gea,-

fee! anna aed cot Tee, cartoon tater

(folshrates, elem, Herne @ Brena) wo Ar

CRAP GTTOTA GATSTASSY ALAS; CALM TIA TAT

WY TOK BH! Qe CHICA TT THOCMICTA TOHSA AT AeAA-

afera sera acaa (square) acy oaoontes «ata TreceecaT

14



210 RUPE

RA HI OF Ber Alan aH Wa ease OCA AA

AAAMTA AOA ALY AMAA BL Moy TAI

WATT RIT Bay wera fateaq aca see TroccaT

ALG Pa ASI AAR calwaa cars Tere (a), Tarr (8) ©

Ta ae (y) Tapiy Sai OTT @ Tar aay Toa bITa

FPO SCT TNT CHA CAST TALON CHA CAPO TACT CHA

TT AMT OP MT WAC GTS AA: MN ATA Cae CHAT
AAT Cl fee, eyi Blakeslee @ Gager ap aha aca

Fa Gin troy @ ceroncnata Tabcory concahecers |

WITH Area @ Trbucra felsacra sronse Tec HIG TI

Taek Berd 4,8 Habrobracon.g vias anearre (lethal)

Tatcorsy meat Tacace |

ORG BS At aaa sents THe wis eai wis

LAAT ATT TORTS VI FT TOMA GM CST alA was

TS AM tae wa at fey aeitian « wa wz

Cee HNIC ak Ay ARCH WAM BI @ 4A ASOls Avy

AATF TUOMAS Bl GS at AMAT BSA AlNTaTSs

aia Trecoecaa af zai Stadler mea cy BETA VATS

1800 cars SLOOA way CHEN TA BTS MAT AT alas arenes TrUccAs

AAG LA GLA WOOA way eneR Ta ATS AeA CMT BAST
AMPGIATA ATH FCA CHAT Toca A VMAs ATH Gls sal

ahery slosa aor Ue IN saw mca wae OF ales
Os Afeteqr (photoreactivation) ag: sax We Bis

TA Aaa seq Tree aa Tisai iad BIA

ASS AA AG! BS rat aaa aia Bea AeA

faweonrcaa xia eiea ita Tew aa Ct Tas Blo At shea

MSs THOMA A BOT TAS AA!

TIGY ASH TARAS AeA Morte Te ay TT
Auerbach @ Robson sseaqe spcra [(CICH,CHs)S] aazra

ara faOcermy cxcatacts: «sPCAG HHT BSC WA FIAT

TISOMAL GA GA UNICO TUS BOA Aa SA OAT AT!

QF TTT WHT MIF WT HANS ASM WTI

VU AAAS ne, A MAIMAU, aoa,

AMATI, Biel, Peace Boning oerse Towa sai Sq



carrera twee a (inecderr) 11

TPCAS IA @ MAMET Soy merrert fois aeeoaay one |

CPI CH APTS oe Uieaa aPaq act Taote wea ae

sat Sal Woe ier me Maa eae ates fadcoy ato aca

Tey Gay Ss wera TT AST MS ATI APTANA Tea sea

Trerepria care wiaererritt Trt Ba cet aa

TAO CHAT ATA |

Wii wets Trew wis axi Muller aq

BINT Aora Trower sq: Plough, Child, Ives wpa

wae Bq Drosophila.g fat cocatecra! wie TAA

Cl CIMT Ae stars (lethal) frecoecaa Aes aw!

Tate Borta wonlsas Ga ormaa sera oe AI

rane! Tater cara fala eo wremtara frocoects SCAT Me aT

THT TA AMS. Srna aor Troost a Ae fey

ft Berne cra amet Portulacca grandiflora.g Spe AoA

CT Cl GSicaa TrecMAA aA seq ara (laberge, Beale) |

GAG (A A SA SMM AGA ALA Ae TOCCATA TT

BUH ATA |

OA TAN AAT Cl CT Garr TW MMA wo AAS TO

FRSA VT TOG CHS MTS ALTA CHOTA COCA TST BAY A CHO

STs Tart Henge weer Slax e set wes zai ary 80%

AAALMA Asis 6 58% sual malt Ashes CB Bere

NGA ATT!

fatey Grce Trea Uitte Tate sa a aaa

Sooty Wits walor AN MeN Te

1 aye-X-ats

Drosophila melanogastcrigg cana Facatrs (eet) Taec*cata

RH HAGE Aiies Za CraeN freA Batis sex

THOS CAM Bel waters TeX ROT AT N-HTCATA

APT TF UTA MF G NCAA AT ass GALT WA!

ave-X sat yo XXY evans ace: akaey at mow

Me welts wa wer (XY) hrerea wea oe Asa

moa AAS ae ak oromef eA qe-Xoat (XXY),

sqrettas naa (XY). fiero X sat (XXX, super female) gaz



214 PRT

‘aa @ Uae aed Oe a Tai Frey wg ale

AA “AA” @ OMAR MACACA aI «falsacra Bel CST

onearrs freon at ote Fg al @ WALA GOUT BLS

aq lst fee car orem (lethal) faocoera Orrhatocs

Ol 6 HAA GANS 2:1 za, say eeaacaa Te TTA

RF AAT MMPS SiC ASL JoCS ACA ATI

faecorcaa sat aca Tahoe TSI SIE! Ae AG WHIM

gea—(1) sors Uerea Toa wae (2) apmaiae Toa!

1. spore Mewq awa (Direct hit theory) a vracay Teext
(Target theory)

AAT APT TA My falsar acaay Facey a ahaa Borst

LOPS GUS WMS BA oe at Ba Hla Tem sa!

SUABUCAA UIST VOT Gia AAMAS AlAION BA AR WAia-
CHU CSA bia Alagoa ace aces Timofcéeff-Ressovsky,

Zimmer, Delbriick (1935), Lea (1936), Catcheside (1948)

sere Teeratay aor MCCA TOA WIA BAT! ws TOA

AloP TTA SABI ATT TS AWA GYLGA Ale Go cmt

a as Treen Ste ATS eT! «BONE XENI
AARTAMAA TET G TNSCOMCAA ALA AM QAP WKS PH] BAT

RCAC |

ROM BSA WAS cea TSwoacg aie Ae AT HAC

(aay) Drosophila melanogaster-g ga seTA FATA ACTA

Ta TPS Te Oo OTe! «ise fate Berea

D. melanogaster.q oe ama fatear fae frecoemaa aca

mS THT MT! «MRM OS TOI Gara faleacra aacaa

mace ae ola Cries Bog Trececa Bes ASA Wa
ai Tee Thoday, Giles, Riley gae Becker (aq ca Blac

T Wercna Capstoce fafead freer Tene Weare afacac

Tatsacra Coca Bers CTT Aaa focal Coat La Aware Sore

TIS Ble Wy wm aie treo alow sasat Stas

IVT FF |

2. aap at arieiae seam (Indirect a Chemical theory)

ok TSA Broa falsacra wer cers apnaias wired

esa faorotaa ois ae aete falear ovareera Troe
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Coal Bal os TAMA AA Boles fate CBkm ast
HOTA ARIAT AAT WA Co MOOT ALA Cle ZA ST
TI FA TH! ate Beller Tatey cdscq (stra) caraq

HSHVAT ALAC WANT Wo AKA, RA Awa wer fox

foR FGM aHiae ahaa zems fro Bae as aa

ati Rhoades op bom scaaq Sa APTAINS BOATS AIA

STATE |

Giles, Koller agts Treariwwa aoe Taleacrt oer acare-

Sd 2a! faeceraa atomat fatey arnaise ome’ wecuT-

Wes Alatewe sa ok aAlaaiew ARIANA sera

TASS TCA AlSleM crea Wa @ BUT TIC fre sez

AVVAMT G Baye eacaa Tales aera Coat faocoay ae

AAMAS WWI Movs WANG Torocaa wey AMAA Gor cease

az water arena fatceraa aiva Siro acai Duryce-g

TOPE Bast Fat washer aalas Toamss mAs

at ak waberqy Duryee Paramecium-qg foaea atatea-

ne Trew lace Talsaraiey ACU TeTaACT RMIT PCT CHIC CH CHA

SNe Baie wracag (fragment) om Tee aaa Taleaceng

Taos arr Talsata MAclaecyt Barslae Fa GA SIT CHICA-

TAT AAAS SA ATI ALA AACMAIS CHUCATATCA AlATO A

oat wren Tradescantia g warn Bae Chem Tateacra

wim @ THOMA Sa AA Waaes sa Tl Giles-gq Ww

fefeacra aca acra ur, foes aa H e OF oa ais

EH! SAHA ACY TAHA VT OA CMS TAOLAA ATM AG
CHAT TA | ALATA LATA BAF AAT CHS CRB VATA ANAT

oem fare ot TeEKa MAMAS Tre TI FL

Att! att cra facace HO. aiore OH-ag awe Tro

teat aati aaa fafey wer oars TT apraine aoaces

AIA FF |



Ost Ay

cricsicacag sisfeq fas
(Structural Changes of Chromosomes)

Hq Giew a ota acer me care fateto opted Tales

ANS CHCA Mest «TAA LAT CN CRAIC CTA

OF AAA HLA MEM WH SLs Fidevisey (karyotype)

a! sitersrs aarera (digrammatic) Gorgirs sacs

Siweary (tdiogram) amt aa (for 97) 1 we HT CH Bay

CIN FHA OH AMY CE MCA ROT BUA ANLHA WAlATS A AST

Toa 97

Piuniea granatum.gy THE TNA WN = 165 ceomyA (Guha);

a —apisenga, b — gives

AST Bea CH Tae ANT aA AaTAe fae ea

ATA THA TST VT ATT WAT UNS CAS TSH

TTT GC AVRIS TMNT UF TIE Bie Bie os

CHUA CHCA Zoe Gigtea Taxa ena vise a Treat Ae

G2 TTS COL ANY AT WHS UAL Sa BAe Tat AF



CRAIC Bigier aiaTe a Q17

SR ATSC MOTs wenger fee sql ae

AAAS Sey CHA OTA Theat awa wraqevla (vanety) Shecwa

FIG BS AA

SNASVACAA AAT AS wAb1 Cice Troe wa zA—(A)

aster watea; (B) aeana afaqo a |

DOM MCAT MAI Ae APTOS OT TWA GCA GOA AM WA

eq Feaahay (X-ray) @ ona vaca Taleacea (radiation)

ATR AA TAS APTA AF ACMA WAT BWA Flat Gal Caal-

CATA MlaTO SA AST ACHE I

CHICA Wistert Aliso acs oral Catice (Toa 98) Sra

eq 3) a catiia Zas—

(1) qufe (deficiency) @ Gtatrq (deletion) ;

(2) ferret at gfe Mupltcation) ;

(3) Sree (version) aprie Gur ATU;
(4) Sreacencety (translocdtion) gete se ATE |

1. wefe (deficiency) @ Gtertya (deletion)

CHICTICAICASA CHT WM A CHTAT Ics TUTPTACTIO TW MTS Aer!

CHUCMICATCNS CHT STANT COC CAC AL ASS GET CACRTTTAIA-

TSF UM G GF CAMTASIA SCA AI BNL CACeaTTaTATA-

TAL BW UTAPaE (acentic) empy Bat GA A BAT BM ACSC

OF CHIMING TSU APSA CHAS THC CATS MCA AT CACTI STATA

Tae UM gat FI e oF carcsronscs fulpiacas (deficient) a

QS CHCA AT) Vel Ah VALY RAW AW AA Se AACA

HASTA Hl MS SA CACTTTAAS Gee TS AH AT!

Tolstacatace (defectency) Wat cytics Sra Fat FAI (2)

CHCA ACSA eM TatRRT ACN CCT A AG ACH CAC
OS Gainey foleiacaien (terminal deficiency) a areata Tots

at aa (iba 99a, b) 1 gage sate SAT caraicncay anced

AMES AM MA! oF Aacwq YWolocs Bbweniss (amphi-

plasty) acai

(6) CRICMICNCHA AIA CATA EY ATT Coe SIC BO TABTOTAT

fufeiacaien (intercalary defeciency) a aaqet als we

(fsa 100a, b)| cart caIMICAICNA WAbl BIA Cece Tra wz
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— re

— BO alo its

a

b

fou 99

THIS W»ws,
a — OHTA CHUM 42 STAN CoCr face Ticat eer

amy Wena Beet Tease Gotwas Alor cHrcacncsa wT

RCACR,

b—ararca =Telas @ aye Gewese HRA

TCM T_T

Tea 100

TST ITS,
&®— CAT CHT ACwA Tee, Bey Wy AeA BT

b— ore woes Cle meta elds «

QoS THAIRACHA ACM TST
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ACH RM WAGTT SA AG CHG ATTA VCH ATAST TWoTSA AT

ZAl WHIT Moers Olah Aer

asty Vols aaqwelt VWlwa WT Bas FT OT Wa:

BOATS AST VES TAHT) BACH ACT BEIT AAT ALOFT
AS Wows A Al Old SYR TO Posie arely Vols ora

TACO | ATSIA METS A vrata Tore caler CaCO COCR

Taara (telomere) qemoy IM AA | ANT SA AB ARCH Gay TATA SH

ACTA ACY CHT ACA | CHT CHAMOIS CHT IVS WAV OFS YA

COOH CUT DCTS ATT CACHAN ATS CHIT DOUA TRH HAUT Ae ACA

OR TeCHCUTRAS TW UeCAaS (dicentric) caTCATCACAA

ais eal ciliata Ger w2bre Ae Bo 7A @ A

2 TOG AG BH Il VRAIS HMMS Waa WAC

Rem AE oth HORS OS AT UaciaE aes
(dicentric! bridge) ATG ati GTAP CACO WeRvl

TIMATS CoAT THC CACS OT BCT CAPE] CeCe ATA cATearTsTA-

SF WA CT Bey ab US Tabet Fal Bers

CEKMTONCTA «8ST «CRTC A (SIC ON RTTIIGU) «7 20T

SY AS THN ALI S WATT OWS WSS FH! GON AAA

Saeco (breakage-fusion-bridge) afas 2S Us!

SAF WM ACT OS CSUMCAAGT A WL CHAS AG AH AWA!

ORI CRAB AT GUST MAGMATT AAA WATS MA AT!

McClintock gz (1941) ace Ulam orety yibioa wer aes

foa 101

SAMBA AW TAG CHCATONT |
CANAAN STAPH OPT ATS CSUNICAT, TA

TAMPA CMCC WET SAT caterer WAT STAR SUA

Fare, Vins ase Tan teeta Peracuinaaace
TARE CHUCMCNCTA AI AACE:

TA —TS-CATTTTS CHITICTAT «ania Bete TOTF
MSNA VT COCCI WAT AT GIPlOI VA CHcM-

CHAT WAS ACHE:
TO -CRTAS | CRTICATSIGT SANTA ROM OOF
Bers BH WKS Ab BW Welter ses

THN AT ACHE



221=a & Me OO DO A{_)Avuy ofp a
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CY WS Ba ANSI BA WH S HCMC Bal SA

Fates 2a SCI CHAT CCR TA CaCI EAST TapT Bq

a fqea aa fe urge wera Taivat creat ZR

ora agi () DNA ferq aaa oer fale act Fae

MITA SIS Creat aa «= (#) DNA fase sera aa Tateaq

CHC AITATSS CHAITIN «AGT CCSTCTIGUS RS STITT

voce aq (Catcheside @ Lea) | wry Fate FANG HAA CTI

CHUNG TSC ATA |

OAS AT GPT CHICMICMCNT CACETTAACIA 4.2 THOS CeCr

aa) CAcuiaaaiats Be AGT Te aw aa TEA SAT

MES ACAI ST AA CHAS CUTAMTAIT Bet Aca AG

RON) CUTS ROOST ON OATS CTU

crt «raat «oat fae (rng) canstona (ipa 101) aioe

Bal BUA Gk GOUT FRA CHO Or Tacace

Worse ise TW eres X-Hacay whem wa Tee ara

area (autosome) ApAA THAT TA AT! Maco Tae

WH FHS Pe WAM BIA SAT cHAocws TH

IFC FTAR-eoTA (crossing-over) aqi aa wT ase Peore

emata fe-crcutsarace Tae a AAT CETMbCer I ZA

(Toa 101) 1 Opercecer SOT Acai Tarate cata Tacs TCS BF

Bey SP TAG AW AHA CHUCTCNAG CSC ATL GSD Bey as:

TATCS AR BAY BGT BY CALS AT! WA Brey oP RIA

AAT SY CHCALTOA ATS WAV CANT CCT AON [AC A ATA BS

TSTMS AIG BA! ke BA SS end Be

TaTOR LACT @ ASC FeNTSTA Cavers aT Set AAT

GIFT SHO-ACAT FORA WT ACA A HAI AV WH AW

QB APTOS THe AW ABA CCMA AbAlA CHATS WATGAT

Oy aT |

Tarcarerteaty 49 (homozygous) = Turetacalere = CCITT

TATA “WSbTA CH TAOS Bey AG ACA Wal TMNT A

Torstaca ore Ste TUS CAT ATETS MIT AT! 1934 esorcay

Creighton wg camera folstaata ware cratered!
McClintockgq (1938, 1941, 1944) soe wire aca ce reran-

aaa fotstacain acer @ Ciensr ct erawe oq! Droso-
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phiang X-STICTCA US cae Teleiacaley eee Bote

CTU ACS HICH

vaprareiear = (Aeterozygous) foleiacaiers cae

CTA TH CH ABO AKON Teistacatey cra ara (Toa 99,

100) | CFIA CFT A CITT UTES foleiaie va
Tele TT RH A SAT MO MS ASK SHI CENTS

Torpincaras wera CeoaTeas folshicaien Bears sy BOs

Bl, VSM GAR Bay Ta, Chew CHM CHM CMT SIA

BOT OTT TS BVT AK CHTMTIONA Ae (20-1) corcete View

CATH MCS ATCA AMCTCOTRISD MT Terre Glecr cy cea Tols-

TRA «TAS ZR Se Terra Glew arecauw zea

TSP BA 2 HA A AN WM Fla VaAES acs

woeena “Y-caacn art CPT AT MRT AH Cae TI Bie

za TT say SY -carcmencasy CPT SIT BM CEcAloPCIA

Tateea i

MICS QOS CHCMCMAAS ACI BI TASC Bey TAS

mai fas tiem ate (deficient) omcae aaa FTO eTR-

COMIC UNM CAT AT AL HCA TU AA AA! Old Tee, Vlecr TiS

at omens (foxx) Tales aw mca Tey aie os smc

FUSTIS MCIA ALA ASRS WHops Al assy

arcane Tote ST Cra Ae

Weis BM fwrerrarya setssercd a Siar Goma wiv =H

CECA CRNA FAA ROT TCM BAR CoAT BT

THT HAG CRMC AT AT CHTCAICATCTA SCAT STAR GSAT VCH
fofsiacatea covert amt Rick Tradescantia.g qaqatera 2a

aa foteiacater orcs crater! Go Sie Marat ahaa

AUT BA AS wets @ AgAaT Aa Ba TAS TiS
wwet apy (Stadler 1941, Stadler @ Roman 1948); gaaaleaa

(X-ray) acme sq Stadler g@ Roman (1948) ogra ‘A’ BIR

foael Tebraresorn fotetacaten ccatectt | ata fotetacalas

(ates) ar Slee oncenmniaat (anthocyanin) @ ETaTecra

ATA STH MIA @ CHA SAAS BT IT! AAA LCA

weq Stadler wha wry CTOTCATA ST AF TINT ETT AFT

WEIS CHRATCATT COATT! «ORCA CHTCTTONTTT SE CRUICAT-
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RITA SE Vote vaca, (pollen) spnaenat (anther) race

CA LON Wey NIL A AH IAI
Burton (1954) wie taal ata (ultra violet ray) acai

aa Wiel Mots crcatecia: Tater sacra Taleaea ser

fos Tey Ofer Sem BCH oes

Vonsay AWhersalt seo =i e wols creaIenTyg
TS GAN WA ASIPSTY TIL Morya HPA a1 SAT AS |

Teorareaear fotetacata (for 102a, b, 103a, b, c) mmpfstoa

we 7H) rye aT
vee Tye f if /; inee / ff of

btu, ifs

it itt “4h ( fake
+ Pood! ---4 bi 5.
ie

fox 102
Drosophila melanogaster.eq apiarera} NGA CHICMCAICT

CAVA ATA WITS IETS |
a—wsila fieo SRT mT wom sewer aNASY Hts,

b—oly foie aa A Tew TAY ahs

OTH VF AH AM AI FA GTA y Bey @ CMe

COTM ATCTAS MOT AT ATT ATS A aT) fee
wey ant @ Clem wea. ANTS aS WCE we
WS CHARA CHAT AT AT CATA cae fusion mecberter

AHSCT AT MH AT! coratos Soca cea oF Aa foletacatena
CATS CIT ATI



108

Drosophila melanogaster Kran art ale:
a— sarees Xara awe, b e ¢— X-ereencaa

CALMS AST Vole,
b—pravr arsla anor eis,

C— HH, GTA ABA Wewr WTS

Tey fuisiacara aT blea weer SAN Awa CATA A CA

Gey oF Ao aad wee Blosat Tare alate aaa faa

@ Apioq Oiq uF log ata fea ara

Glace (duplication) a ferret

1919 aspicay Bridges mag Tas TAcTekeara Tacias
(recesstue a] BR) Staa~e Drosophila melanogaster.g &

TROTAS diag APIPTS AT BH CHCA VlaD (zac) oTaa

ABMS Be Told at BAT Va FaCw TCI TAA | a-

7 Yolen wah fate eta are fataso placaa str

Ulanrs aly AAA! A CMON CHT UT TARTS Ua

USTs WCF SIT Sts Gece (duplication) a Tes1e1

aa Bete Elacrcra wet asl Tweraw vier BT asks MA

THUTCATAA ITT SMT WAT MTSAA (HRV CRMC) TAT

fora 2 OM wed cela asi =k Shela set Cara-

CHITA Ale Aer UP feat ope (fragment) wag ners

OC I

ferret a Bieceny Taher aecry TA!

15
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(2) ay wlotaer Weel Cl CHNICCTA WH CHS CHTCATI-

TANTS TAA COM MNO MCF SCT OLS VAT Blac
(tandem duplication) aa, abcdefg cansmcacaq cde Bety

aim fer Ry @ abcde cde te wirq ace wre ak fares brA-

wit Brace FT eT Bombeene “aq” (Bar) core (Toa 104)

8 MM AM MRIET POLS ey BA

oe A....2

t

jr WAITERS Me

Ee
pevewsy wets
weer Ave = ry”

Saeny
4 oe

—hamedg

(6) favats traura piece (reverse tandem duplication)

UCI TSR CHIA LATA Fart Bec Gevrera esi cde

aly ufoiae wey aq ora fasahs brawn Glace ara abcde

edefg; fama waa farats ferns wa crass

TERATCATAT FAG FS Bay (is0-chromosome) gq) ak-
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ASA BROT CHAN iaaCAA Aoi TST RC

AIG AOS ACA! «BONA Be-X cH as LACT
(c) Tween piece (displaced duplication) a saTe-

TAS POTS SLOTS GMT Cl CHCA DT CHITA AT CRT

By CHMCART ACs | Ae abcdeig g klmnop ¥-8br caKCAANT A

@ CAE Bey] HTSIAF ATS ICH SIA Barsiaw feretory ede
weg, kicdelmnop a kl edc lmnop OTSA WPS ATI

OAM FAL GSAT Se TANTS CHAT Aa (Toa 105) 1 Dresophila

melanogaster.aq ‘X cacao fate sacra scree Peet

mer a1 yoleera Xcess ‘IGA’ (Peo Tew)

BGR SSiAS Ma “Aa” coiewa (Bar-eye) Hiv aq ATES

aA wos ‘16A’ yyy cea aces ak ‘16A’ BHR

HATA Wer “Ag’-w ae ae fora areca “ae-wrae” (Bar-

double) oaraq aio 2a) “aa”’sat BOUT GA at

eu aa setae fe “aaa” portend ato sca

ence (Toa 104, 105) |

McClintock Su Giq Bm-aq TSAeTST CHEAT ECRTAT |

‘A127 COT( ee |

‘ata’ cbI{z ee

‘ata CTley COtt a | | aD

WSIS Cote A EE

fen 105

W201 TERN TATA TA GAM SP GSAT VA Ar Ver

(Fara aa’) @ marerias oor AT SAI

war ain Om ATTA GPEA wesc we aTAT TT-

frag ate eal at ahaa neta (allele) Bm-gg GATBtoS

NST TATA ALS 27! McClintock crea TI GSCI CIGHI-

eta bm wae YR (bm bm) aia Bm atelre we

@ Clare wre eH A eA! wr ST TA eee Bm
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win weer om ata Gm ules ga uk Uleing Bm
SHC QF CAG AASTA (7) CHICAICAICA ATH’ CHE CHICAS

Meco fae AW ok SCA Boat SaTelqs FH!

FIIS FIGS GF GMC FAY AA AWA BAA FAIS Al aces

OSt AAS Gi BAI Bed SS & SMM Ae

Re Maa CHAT Hct TAP AGT ATTA AA al AAA CHICAT-

CAM Ay Cle WI CM METS AL AA TA GA AI MoM

amaTayt eT CAT ATT

Taszewig (duplication) sre CARS CHUA CHT HR STS AE

UF CHA CHAO GLANS WAS eal wer Twipincaiena

CHT Ys CAF FT PSA! CMSA ATER Gla

CP BT TST Mace, TH OMT AF Ca AT ST Oa TAA

TH US ASAT ST) ASlocw mretarwes GOlecwa aT Taser

CVA ATA VTE CT TAI

VOMPAT ANleToal Meo ONC ator faa cers

Pons! ARCH CRT AA! Blade Cleer AcaPcAq s-TSI

Tors Taro Carrels Ma WA Sa Ca Bey Tee UE

HT F TMG @ ALTA TOT WA BIST FAI

Cis WIS MW Teo NCI Ba aa

Rae (inversion)

CHT CHTCMICACA ABUT Vex COCR facy HP Beoy SLOTS THTGT

MAA SLE RASTA (Inverston) acey | ALTATS? QB CHCMCACTA

H2 SANT CSF A Se TTS Y weet SAMA ZA 1 ABCDEFGH

carrcaa DEF ae coce face oar tenet cava ABC-

FEDGH UCM Wa Faw MA Bee Beem AAI

ALMTATSs TECTIA WITS Bowe Spear TA, CHIOMICAICTA

MS BSP ASST THT AT ATI
1921 espicay Sturtevant gonfeengy aay STS HATS TTI

WNP Soe Way BAIS at @ Ae, Glew fares Trades-
cantia, Paris, Commelina zebrina, Triticum EACH AU} STS AMT

Cay TCHOS | Sears Triticum.g SAS sie (inversion

bridge) ape SCT! THI CHA otet, CaaR, SioreA (gress-
hopper) aceoria sents, accel wer Bente areas
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aT Creat Ve aT (White 1951), Rreeeca we A

WIA MPAA AAI A GA GA GF VU CHI CHA ANT CRLAT-

VIACNA AlAIS A (CAAA TTCAbAS Al Varregation) cHay AAI

RTS Wes 1 APA BA—(a) zie CHICA WATT

MZLG ZAM] AUTH ACF Sl SKS Maas Spo
(paracentic mversion) agi a8 FTCA Tt Oral Aa

McClintock wy gag Darlington, Stebbins @ Garay Tae ta4

TON Sica a2 Sao acacia = aCe Sorts

qa wean Tord wae tambo aie (TE) e

CAH AASA ART WOT CHAT AA

(5) AT SOHC CITA Vere WES mee ora

IMACAPHS STS.Pye (pericentic muersion) ACH1 CHTACTIAS

sao Alony (symmetneal) a QyatoaT (Asymmetrical)

Ral afer fae Cr Bree Uecea corp

aa cian ace fees walorr Sqerca CHCE CICI-

TAMAS ACH ACH All BASAT CxtacAbas SpoMcd AA

ME IT GIOIA Used AateR BO WA (iba
106) 1 @aol AN Tae V-a Bios CHICTICATCN aT CHUTE

MN

Jf. ~/N\
‘sa 106

UMA SASTAACAT VT CSKACATAA GIPlSt Waa a

TRUS WAT ACW TS, WUT COCR aca Vevey CHET ATCA

HI 2 FAST UAT SCT ANG CHUA Ciara eee Tacs

Nadi Ma aa J al osteo carmen cece cortacaiats

Saorenaa sc V-oreica carci AIG Be MA
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waCninis SHS SPR eo BI Hi Tec

Hey CUR THMNGS ate e CANAAN Be CTT AF

aT) Ol THT TASC A WAG ATSTIGS @ WAV aAlaaTww

TETNTCATT THAT AA (Toa 107) 1 CHATS CHT WALA CFA

BMS TLS MAT GA GOA VETS ACH! CAT MLA ak-

APA TATA MCF GAT MTT VA

a

2 Sanu raea = Pe. eee ee ewe eee

a ~O

b Qa - -- == ee

C ennnccwnme wees an0d-----

d .---.- O--enuweu-n-e-e--e

‘sq 107

CHACHTUS PTO GBT STH GOAT Hel WAU Alias
8 TA AAMS CHCMICATCTA WIG BACH

OB CHMATCATCAA HST AT SABC TT AAT SHSM PTT

@ 2ST WM, WSS ors a bola om ww

ata! Dobzhansky gontyera faten seca Brora ara

TaCHCR |

(7) abcdefgh cerarara cd 6 fg Geer saa BSTC

wea abdeegth cermenaa afc eri oF BOATS Fae

Fags AMTHT (adjacent) Fpoeepe an Fy!

(w) abcdefgh cara bedef weyry aey SaeMCAT

wr afedcbgh oma AIS aq ede wy fautz



Ae A #31

srw ary atcdebgh wry aos sai wn wel

PASM AMT STOMA TWAT MCS Te tecqa Ever

mS MOSS Byer (included inversion) ag

(am) abcdetgh carancarna bed aye aor Srereeratt

aa a deb ef gh canara aioe <a 1 bef meyer faota Frere

aca adcfebgh carat AI SN! os AACA HSE

eoraaming (overlapping) ay Gata xara: Drosophila

pseudoobscura.g e248] SAO HW TWA! Cl SAS

COKARACING CUATIM STS WME Be FT
(loop) aioe aa (Toa 108) |

a ob’ L Q > ese us ~

iv

STS Cae a aw eet Horton 1939 wxpaq Drosophila-g

GET T AI WeVA VI AS Meas HS A! LE Ww
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SAS WAS A HCCC ATH AO CHAS Ma TAS

IF |

CEPA APE SHSM MSC TTA MOTT BAT

Tater FCA ZAI

(2) STORMS CSAC GA GA RTSUAP CRANIAL

Rcinonerc (univalent) fora acs 6 GHA TWH AMS ZA

Tl QT FC CIF MIA AI VAI

(b) SqCTAS HAC GA GA ATSB CRATE

WT AMT WA Gl BAMA BoA @ ASIST Goa 3g

WT BWA Tl af Bor wri Tanate Tacs wa sty

a loop eq SA1 MTN KCS CHCA 4.201 TARTS Me

WAG GF BT CLA MCALA AI Vl

(c) omnis 2A BIONIC @ at RICCI

PTSUIS CHM AL SH BMS AT APN BAG OF!

FTSIS CHCACATTGT PI a4 (loop) ay wily sq BTA -@ BATSIA-

MRIS TMC OS AHA TST ASOT CSI AL A RICA
AIG BWA! GI VAI BOM aA (inversion loop) (jpq 109)

MOS Bl SHSM BOA IM FAL SSA AAs: ZA AT!

WT PIe FAS 2 MMH as TW ose she eo wt

LAST VOT CHAT, UTE GA 2 TWAT BAR Cw bias

GY SASTMTA DSTA FA GSAT 1a Tw“S Sea | PTS BeO“ya

CAT TS Word & Bory se evista AMAT Go HMt wa!

CAVCASSTA MaCHas STS (Paracentric inversion)

SATSTMT ACT WS CHANTS ACM CHAT OAT SA CO VA

at HORS FO SMS 6 “st cist

TAG SOY HAG Sl ay HAV CSMMNGS AHA Tey SK ew

Qe Te Te wor Garfaatee ace (fox 110b) 1 aes areata

frost wrens caaiso ate (chromatid bridge) a cay

Migs FT! ANAS. as OTE Coce fora wAor wa wey Taaats

WAS Il Pie VIhe SMM Tse AW OG A GALT A

fe WS CHA WAANA UE @ MT AG SH Al Wa CHT

42 TAD Hl HM GB TALS WH G GRANT CHU AT AMT COLT

aa TOT Bre ate gal an aie cor aa ae

crehinnaiacia went oa aS an aa care fawn or



PIA] HHS CHICAA TAUNS ATS G WAS Alaa w HICAT-

CATR SCS

Som ACT Feo feast A par Caraiorwr Tey AA

MAA CLAS BT AA SHSM ACA HALT CHTAMICGA TCT

HS SPR-GO VT BNACHH FA TG THE @ WAT

wT Tey Bate fragment (Foy 110c) HHA AA) AMT WMMICHeHT

WR CHS TOCe TT! TeOle Uacee CID Tess FAI

Opty TaSeAa VC ASG OT Bey TaTAe Paazerer (duplication)

e Mie (deficiency) ace

Sao acy TOA! CHET TCM FAUT PASSA VT GV

Pesala (non-crossover) TAM{SG, QF FACS TAMIGY,
aa fe crcanieaeace ong (dicentric bridge) @ Atul CACHI-

faatataata sa “ere aI za (Toa 110d) 1
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BIABT CAT Tocwa CAT For ate ewia Te AT Pe-CAcATTRTA-
TS AG @ TAT Bracco alee za (ioe 110e) |

pa) bods

DOOS

SO Oe
ne 110

ATACAPGS STO CAVICAISCNC THICTICAICA «ST BAT,

a — Serr a7, b, c, d, e—Saorpry ace fate ICA
gine OOM ema BO AA ANG WHC ATO GT
Bora foanlace Hem SaeKT wae Aiea facta fol
WTNH THCMICATCTA BAT WHAT ACHE | b— Sac
acora 1 Meg 2 ara Sie Gos AACE, ¢ — Fpotaa arc47q 1

@ 2 a sim Cura Wa ate aes @ faele MIATCEE
Carrs Bow, d—2 @ 3 EKA She GOAT BOAT AL

CERMICHIONA Bat, c—1. 2 @ 3 ena ale CONAN BH
NOS THMCACTA Boat

GMb SASM AT @ BME TTS ste 6 ETT-
TCA Soy cars BST CALIATSALAG CAT AT! «SST
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BASAT CHUA SOT VU CATIA MTT Alagoa

Zona Sera Cargo AES AA ani wa Siar a7

nee RTT BoM wee IS TE

6 PII HAS AEM AH A GA QA TNA Wate

TTSNTE Bl wea Aolas olecwsa ane sqewem carcners-

COCOA THR, My SPH FI AA! AACA Bros Sey Teepe

TAA HMM BA, WAS ATT CRAVAC Aare Te WAT Ae

STS CURA BASALT UOT A SI

SIA CUM TH WA HH! FACT AUIS WAT NM FIOM

THIS AH GMAT AMA ws WTA AA! BOM Pie TaTe

AIC AY Ae Be QR Tateus Aolas Bat

Heacncea (translocation)

CHICA CHIT OO BT AMT AT AAT CSICTICAICNA SCAT

wey Tala TPCT Te zai Bridges 1923 asprcay
Drosophila melanogasier.g ATHENA BAIT WHATS AL

TACTIC POT MATIN VTSIFS, Ba eTor, Tonia

mea TAI

Greacciceiy jTaley ward oa, waa—(4) Hae (Semple)

graces, (5) catacoreneat (reciprocal) a aaenq falar

areacencety, (Cc) Perey (shifl) a oes CHAICACAA THT OCA

em ama, (d) Ailes arena (msertion) gate caCmM-

CARTS TTS CHI Gey SY WA SF MOMMA Gay CH CMCC

THISY IM BA wate ae (°) zavcaty (Robert-
Sonian) Great A THAT Hera (centric fusion) |

(2) Breer MIPICeTICP Te

CRIT MACS TETAS AST Bet cece Tata

CRICHTON CH CHICA AICS AST AA! asa ter-

ml Cie as LAA MAIC OR TT! «ASAS: AS

CEUANSTM best Critaie OF ASA AAT BA CHMICATCNA

CHT BGT STAT COCK TaN Age MeCN TTI
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FAS AOS MCT! PACA LS CHICO CATT STA 7b

WF FS MPH GA GFT CPUTAT TST BSI FACS MIT

cris aca Taate alten xa cena tery (fission) 7

Faazerur (dissociation) | garpr we CAGTCAT aS A V-oreiea caret
CHICA ACY GBT CHIL CHICTICATCNA START GRO WTPAC PHC
BA HAV VIICHTCANS (AcroceNtric) a J-wrsteq carencncaa (ipa

118) aso acw MCT 1 AR THC HPAI Tea pereT (diss0cia-

VAN
fry 113

ae V-wrsted CHICA ALA GFT CAG TONIC

WAT TRO WHIT ST Sb] Wels

tion) ay cata fay (centric fission) agai) TH TIM BIRT SG

Sas mete Teqeta cate aera a cele Recs Stee

CATIA | THT ANCA AR THT Tecra BCT CHTCMICNICNA

GSSA VAR BAIS BATS CSLACACHAA AMA Aldtoaqa VT!

DACP BUT ASA CSNICATA GST CACATTRTATAa TA

8 Bel MOUS ST MH TSC ATT at BAT

WASTE BS GAT ARCH AG AWA AT!

TAA (AIAG) TT ATT WSO TSMC Te STAR

COAT BU HACIA ATG ACS AAI

FTSNAS Glen @ art cscs Hee ew II TA

QUT ARAN AI STI Flay Grey aaa @ Tale apnaias

wa ATT BI BAS Glew wrecenceem mem Tecace
Belling @ Blakeslee (1924) yowara fates sacaa Srey

Tae TST BeaTRT! | TET CSTR TITANIC

VEIT Volas oH Oa Herne Cates ager cra

MA Al Sts reac wer Tareas acy (linkage
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group) ater Ba AH aka UPaeiqes cacaiee oaths
Ce TT A MRC cAbesemoa MTCC
wpa Wass ef e a a Pea (fm 11), zee

a4 6S SYRIA (cross, ring, chain) cercaicae THIS

Oe TH! Tm Cie «tae fater weteq wren

cers VAbeio cee A A aS Blea 2a Rreacenen
wbaeraca | Rhoeo discolor, Oenothera lamerckiana,

Datura stramonium soyfq fates tiem meat fren

aya fae (ring) a aerneta carcaony cere visa 114) aa
THCHCR |

RACTICH VT CRG AT ACT A ORO QF A GSAS BCMA

AAG ZI BCMA WAU @ BIALAT GAT CHVICHS CHTICATE 4

wets SF Hal MSF ALS Go: as BaIAM Ass

Rw 8 SRA aNiesay § (lerminalization) wore STA

orercerce fae a aay ore are (for 115e) 1 sree antes

Srey BH PIsted (ipa 115b) carcameony caw ort AI

ly GBT TELS Ae BHAT ase A TA GCI HAT CHTCMT-

TATA GBT “yey (chain) opeR WAI

AUMTATSS VAC TAA Al MSNA STT CHC CHCA



\

(
V4

fox 115

ane! want fate cennitees scr sere sara ate
ECE ,

C_ObCee UE SANNA avert wend LT ast
ara a Tae CAT Atel

QF CONT AF AS e OM MET wT Tarate

CLS ARASH WI! GF BH OB ACS AST MTSTIAS

CHICA GB WAT CICS ASO WAC CHIT TH

(Tom 116a) 1 aac WHS THA FAA HAUS CSCI CT

ROA MoS A Tare a mses smeberfa SIA sq cae wera

ATS a Hay (balanced) aypvas qt zal

ORIG TH CH ATT AMIN CSA VFO CHAS ACS

omat a, b, c, d pias" carmen a, ¢ seas @ b,d

ACPI CHC SUT ACEC CSAC OT

Tater AeCTa Bw mca
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@) a ¢ axe wa b, d om mS cH aS seat
tort za (fox 116a) |

(4) oreTonhT AGT CETTOTT Bete a, b weer GEE wae
c, d Bay WALKS CAS MICA (Tos 116b) |

SOe
po

maerfears asta
ds a

fox 116

ONC AMSA MT caod jTaley aca
AAPTSA VOT AAT ASMA WALA AT ACA

(ii) b,c ator WAS oe a, d GA ATS Ace Ma (Toa
116c) |

CHCA HBT GSorey ATG acl Sasa TA MAR ATA ATTI-

16
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fagta (a unbalanced) aya ae BR «RSA AY Awe

TUCCGS CHUA CHT CORO TOS OA Bel CHT TROT

TSS OCF

OTACPCR CHUM TOA AHBHSA LUM SAT GS SS hem

smears (i aac +) CAA SAI SCT GY ae Bonteena aceaen

CHE THAT CNR TH UMC Voy MATS BH AS CMT

ARMA GLA MCG Coal AOS MAL WTACTICHMTAT VO A

ara (ring) aS ATTA BA Sek TRATES crap

ASN ASTI! WTNH CSTMCCA VON CHR CHAT,

WAC PAT HA, MAAN AAMT G UTA, SMA Assay

aeiea Gra Trea sa

WATCH CALICATRTAC FA-III ACT Tea Facqa

Cer 1:2:1 eons Mem aA! ak Glerria ca sTET

UTPACTCP TTS TY FISTS CRTCAMSACN, HTPC CRVICAT-

SAN GA WAIHI TANTTACTG | «Bet @ Dole NACA

Gleersa AMAA Vat Aeias ay |e sey Clenr Seq az

Paola SACHA Che TMP AATATST, “Le AT EPTSTOA

STARA CHT CHAT AA B aT Ueber Cae
Datura, Ocnothera, Pisum, Paconia, Tradescantia, Tri-

ticum, Zea ois fate tie ux sie eo CAT aioe

hea cre foacae: Blakeslee ewer fatey yard

HATCH ITA CHAS AT! LSAT CHACHA ALT Sa 2n= 121

OR WT CHG THM Acorns waor ween fra Toiee
Sai zy (1—2, 3—4, 5—6, 7—8, 9—10, 11—12, 13—14, 15—16,

17—18, 19—20, 21.—22, 238—24) ; Datura stramonium-gqz

(435M) CIA Fahey AKT Te HAS Aes AT SAA “A1sT

Ba” (prime type) ai MAT Te CeCe se TAM-
COCA TACT ANG Clencs “Sew aay waa” (derived prime

type) At AR MW SA CTT ATS WAC HTCTA FCT

A> Cfencs cacswat vey (secondary type) amy zat

CORT VIR MCP MCHA Ba CHT FATSTIAS CHOOT

ANCHE MBH CS OH QI TAA TCM ALBAT PACT AST STV

AMY MCMTAA TAS ATA OT CHT CHANT BASSE sot

BAG AST SAG! CHAI ase AeA (rng) A BCT “ANAT
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BAY WAR” TA TIONG TOS NAIR Lex BOT
GM MAT VIL AUFA CHUCAONT CRF GOT BT! 1-e ge 17—18

CHT 2 @ 18 ore WRvTs aces HECHT TH 1—18 ga
17—2 CHUATCATENS AIG RACE | SBT VI ae @ TAT CIT AT
ALFA GVA AHS CSCIC CTT ipa 117a-cwe cee ACHE |

at VAN TAA MeN Trem AWE cA fae oem Bl a

BYTE oF Sherer VA Wray catemekens (translocation

homozygote) |

area vay Torta TMNMCS MOT WoT UTE BCT

OF SHA ALY MAT VAY OTSA WHAT Sac WHT Asoc

@ BAG CRITAACTA Gt Te Mem A! Awa awa Ger

TST LT WAT CRISTATA DIA We Towa

NAACP OF THAT HATA SA QS TAT GCA AMT ALPaT

PA Bl as AT Clea ACAMAA Aol WASP 6 OAT

Tarra fara Cost wAb1 Tae Ora VA! ALWA AST vA wz

8 fora Rr Hb eT! «ote aca oral forare

wl Mea we Tocrs aieatew CMT H Abt Za 11—21 aa

fom 117

Oa Tate CATIONS TT HTFACTICHAT BCT aS

aay (ring); a—1—2 ae 17—18 CHT WAV ACA
WTACHICPMI ACHE,

b— 11—12 @ 21—22 CCA WA WATT ACH

1Z—22 | Sy VAT FSCAA Al AST VST LCST AVA FCT

me meer Sleera sein aera foe U7 aA BAI
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Q1AH HEY GS AR CHAPS CA EMAMECHT SRT ASR
BUH ANG ASA CVA AAPA A WGI @ BACT LSTCA-

CHG eer fae Mem SA! cceorat vey O4g area

TPC BH AS MCI Fa 114, 18-18 6 17-2

Tee VIM WAT Wear BA wt Slew acy

easy bie (prime type) oC WPI BM AS Slew

TTCMTIACA EAGT CaTCNATeRT Tae (Tor 118) omen arr

4Miu“

17 17

‘sy 118

woma fates cena (1-2, 18-14, 17-18) sy

MW VA A @ PTAA AT ASAT BC A Clea
TATA WT TSS @ HCl cero fer ate ast
THe ATA ATT!

My VR for e RATARS cars ATS awa Clea ota
ATS WON, AFT BA carcmoa fae @ wast aA wOT-
caraa fae (foe 119) oem ari enwae arena enteesr
(termindalization) ong AP BT ACH UAC ATR CHICHT-

CATT CHCA VOT CAMA AF CALS G SH MMT CFIA
Tats CHS OTHE TT eBay omemberian Baa am

FOI ABM Ba CHM Chews NPAC AT ASS

CRTC AH ATT WAU CSAC AY ET He
SO OST BT CHC fas feat eat ok Mreacencmnrecer
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CORATCATCAT ACY Sy BIAS CHT wrrencemny (Teoh)
LUA GST EH CHATCATCAA (150120) Facer aio a ok ther-
CCP CRMC CHIT AY UIRARUT CROAT

Co WR FT Se aoc fre a ae
AIG BT ater Waeria Nea Te STAT

AY oceacamy:«SCTwea «COAT AST AG fae men aA eo
Qos UPA «aCe (translocation complex) amt

Rhoeo discolor.g (2n=12) 123, ceratonsa far teal aatr

fae I Aeta omen Tacace |

Oenothera.g deVries fafey yacaa AIT CCRT ECT |

O. hookeri-y RCMCTT ARM Za 2n= 14) waa TTA

ATS MASTS CHA A! Oenothera-gq yapay wets Sav

THT Tae caCs BIAS Bear COPHET TET faee CHATS

Team Ba (Toa 114) |

fsa 119

qoema fates cea STM EAC BT ASD
ORG AGT TACT @ VAST HALT ce@rnoT Tce Tse

aH

UPgy AStTy (position effect)

1925 espicae Drosophilag “ay” (Bar) siaara Coa maa

ecq Sturtevant weer wer a position effect aay amy

arate) aa me Tater Teensty Drosophila (Lewis ‘60,
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51, 52, 55; Green °49, '34, ’55), Oenothera (Catcheside '47)

wae opra (McClintock '51, 58) wayicay ee ay FCHCRA |

Beacon FH RSA SCT CHOTA MICS CITA

NS WM UPA BH Al GR WAT MAS CAA BOT CSA CHA

‘sq 120

MLA WA IMA BCT ASE BACT CENA fHCa afew
TACHA ANG ACHR! Ol WAT AA CATCH ASNT BEA

ALTASITS ALP TSAC ALAM ACA |

CHT ITA AANA SA GR GT BIS BIT WAGE

(phenotype) aigqona 2q1 ak afew se GA ae A

COST ACS AT! aoe aly afoot ala ae ast

SAAT FH CACY CT «Blas Taner ca aiAqwA AeA

ot CIM WAS WG e Me BI Waa faqs

CYT ATA ALS CHAN tsa ota asion Ger fares

WA TA aN ela Weyste cersrs setae sq |
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aie Cara At Been ako X-sncacsa ateives as

LGA GR MCF SCIP WMV NT OY AAT AHL MA YT
Rona GET “X'-HAICAT AICS G AP CHNAICHICT Alt HAUT GA

MY ALS SE “Ae” (Bar-eye) Hig aqi aware sire

AU THER 1A GEA TRA UKE Tey word Ton Tater

TH CRMC MS CHT Ayla YOMiwT ase, X-

CAS Ma Torta 6A wey anec “aa-wrae” (bar-

double) wreeaq atc ai way ‘X ecacara ale ear 16A

Te UF SATS “Away” Orewaq AIG eA! ss Hens

Bee KAT 16A Boy CKMMSVTA TPH Msc AWA-OyAe

wie AM AA AT! AAR Gores 16A agra Baym

CHU Wotae sea (ipa 121) 1

? d ?

\
16A
BON

x x KY xX X xX Xx

ateifas = ‘ata’ core ‘ate’ cove ‘STW OT
cote wre!

‘sy 121

pores Xaraya 16A yey ota aac wets

CY, AAT HAMA MCT “Alay” THY ae MAA TORI

MIS “AA-VIA WIAA ALG VA

TSI G CAT oe (hairy wing) yonfeens Goa

ATE CFS TAA BSA IM AH! XSAN AFT

Tews Teno sy GMS vee aio ari X-caeMnH

TATA S BArGST WFAA NBT MSA MAT CIT as aT! FAT

AST WAG K-SMMCANT WSLS LM Weosl aT WA

Sere cae WA) rata 2 gonfeena wet Teas eal fey
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amie’ Coal SAA CHA AF GBT AC TAH FCA | LBL] CHTCAT-

caren AT Uiaenry Syetionia (Ms Ms) enecy fain e sonceg

Denny WTelsort Gal iy wR as aly aie Tach

apg ae (Mé, me) Sa @ mC Cen BRS TI aR

aa ara facatre blaa aes aa

BTCA AST BW CNS Qs BAT ANIA TAT TOI

SCE |

(1) Ephrussi @ Sutton-9q (1944) wiging qe (structural

hypothess) Ga SAA GTEAA AMISTHA BCT SIT

RTT AIST TA GS OMY CHAVA AIST TAI GS AiF-

TOR MoISAty (reversble) |

(2) footy swam wey Stuitevant-oq (1925) afoufed
(kinetic) sei Sturtevant-qq qe Gara wabl afecant

MAA ASI AY May eT asians Talent aa fey wie

WIRE AISA TIT OF isa AMPs VW ALA AT aa

CHATS A BETA ACG Lewis-g (1951, 1935) oF ser AAA

ACR |



Get BYTTy

Scans eazy eyes @ oifergicans

(Polyploidy)

CHANT ARATA MAIS AS Axis TAI CMS SIT BAL

SCAR I

(2) TAA Gieay TH CAAA CHT FRAT A arenfor TT

aay (basic number) qerag sepa A STA BeacAG (euploid)
TA! TIA, TH ARTSA CAP AAI 6 Awe BSecaxews wien-

cy Ae 18 (igecqw), 24 (coihecaw), 90 (crrtreAw) Sonia

TA as! Foreaw ales aire wt ani sweaty gaa

Bier Bas crt afaecaie opt sa

(5) cana aaa CHE CHICA CHICA FRAT DP elerTiws Calas

RATA ANTI Mee AA AT SHA Vagos (aneuploid) zey,

MGT CMAP AAT 6 Arey BMAoaeMoAr cHACATT Heat 10—11,
13—17, 1928, M%—29 Soni ai osteo alae

capremacae (heteroploid) a afanine sfaecne (irregular
polyploid) aq ay wt aay cece sem for,

Teecae, wires Zentes coca foe, cant eer Sea Monten

(hyperploid) aay & Aen we fee, VT TT STENT CROAT

(hypoploid) amqi aie force mam 8 @ ferae mem 12

zy Seq O—11 wanweams wae Siers wAnawecae Tea

RACMBACNG AT TAI

HAMA Behe BITE Met @ SHO as TAI

CHIKS ST ST Bl BAS WACHS CAT SCT CHICTICAT

MATT Tas VORA VT AAAS Tos TA SAT Meese A Maat

(primary) ATAANG WA Ae OFA SA CHG AMF KIATT

OS! CAT HTTTAG HAT HAT TT ALBATA BOT New

AH GHA CAH OAT ieee Aa, CANA, MB Torte aicay

care Hee fee ArH engarat orferecne (ace 4n) wired

wie oa, oy Ae eae Toe aan wT BCH

caceurat wferecne (ove 30) ate aioe BCS MNT
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evens (euploid)

CHT ICY TATORH NACA CRICNICIT CHA FUT BEA MCT

(Tee LF SULATT MW WAC Ob) & Rls MwA Fie

TA anes ate mlwegory (hemizygous) wat ata

CHICS TATSY ABTA CHNCAIT ACSC W.BOI FTA WMC SEW

Twerae (20) qari Twos tier a anata Wao alors ose

APY TW MAM AA TAT SATA TAT Meas aracey & Shewcs

Tore aeaq (hybrid) Glew atl wR Sica CH Toa

Sica sca Sera Were (Sn) aeyq1 wassora ora, Aho, wy,

Bool SATs Alert a Chery serecd coulecae (40), cvvr-

ocawe (5n), mere (60) oa wcsrecaw (80) ar!

RSMAS ALTASs A APA TAL THA Baracoa elena

OFS AST TA Sera Brortiereacae (autopolyploid) acy, ‘A’

Qs Alar Wa, wolsecae (@utotriploid) AAA, wcorHr-
aay (adutotetraplotd) AAAA Bl Ca SCAMS fajoy

MATA HIATT Maca Sera Venntatacwe (allopolypolid) ace

aim asl atta ‘A’ o oa UCase! Sica ‘B’ xq wrq AABB

Slee Clone wnenewitracne (allotetrapolid) aq aq

aeeacta (hybridization) eq =arenatanaue ata 4;iv

zy I

aiAeawl BT Clee fee, ahaa ore ae = afaAacAw

TORMHUA BTN FW, AMT 2A; Ga HMA TTS Bas

Cort FR SRS AMA wae mia wins TAA HIE AaHe

aitace wa aiferecatoa ser oars Hay Bisa (giant) Siem

Wiss BH WA AWG coarecaw Anterrhinum, Amaryllis, Tajatus,

Vitis Sonte (Tox 123) cee forcaces

arene (haploid-n)

Tretia Shera we AMATSs BANG TA Wate oF Siew-

oniat Za omens a faeeq Cleri te we SCRA

AA BANG SA, MAMAS! «aA SNA Dee THT

Gy STA SASAVST CN TN AT! ICA AaT aM Tae

za ati fey festa foom fratroora ca 6 sem teat aa



253

FTSUIFSNA TRIG SA HA SMT MMA Va, @ WA

Sat Tis fae west a) Ct TM wa Ulaaine sq!

ACMA CHUM LAT ACK AMIS AT TEI GACH

CHIN CHICA CY CHI CICS A! GA BUT MIMD CHICTT-

CHAT TOTS aes @ OFAT GN WA Gl CA BM A

OTR AT CHUMCATT TAS ABET THT CS CHC ANACAG MNNCACLA

WIG SH akaaT TAH mecca fae KIA Tertas Tweraws
CViSEHA AIS WH MF! Ble sine Baca Glew a

CHT CHUMCATCTA ACT ATS OAT Aa Sorghum-agy anecaw

Ciera sata 1-3 ates (bivalent) omem focaca!
Triticum monococcum.gq apeacaG Clea CANISERTACH FA

Faray sope fa cae HPT he AN wee (chain) 94
Be TRY GUT CHAT Te ACN A PTOT CHT AS MORN

CHCA CNT TNCHCRE |



254 stcdrater

Slee Sl TWeAKGA Hane cab, wea, UTA a
cet Trt Ae AT!

fafey Gencn anecay aitaa ATG ar (2) Ulaige were

BS Tec BA Te aT Tore, cacy (5) foen aiaas “carr,

(FT) TAS ANAS Sica AIG Aw mea Asie waiacaons
MATS THT AMAT MITT Aloo AHA AHI

Dactylis glomerata, Hordeum vulgare, Phleum pratense,

Pos sp, Triticum vulgare oets aay Giewd Becwe A

MTOR TcHCa! THT Baca Slecea Sra saan seq 2 Glee

CAS Al TA CSTCMCATA AN ACH MAT SA AT! = AlecAcwa

TAA AAS CHAT CHT CAAT ACT CA A CHICO AR

cate mee ae Teea carcaenca Taercenet (duplication) ore

RNAS CaAaiacs CSAC Ae n=12, fees seta ws
CHU CHCA Wee BAT ASNT OT AI ae cece

Christensen @ Bamford (1948) fspars acan cy 2401 CETICHICATE-

Re TWAS CUM AS CAC ALTACAG | ASASs A Bracs ANacaww

8 TORCAU CHeTATACSA AAMT ATS, HA, TW MCA VMASTAT mas

BA A, AHS MAAS Cems Oaaiasond caw wavy (iba

124), By HMACAT, G CAD BT HATS ASAT AT!

++

foricas

for 124

ANAT @ TORCAG CaeTAlACA MAHA SATSAT GALA oeyay



CCRT Ge Mate a « MesEy 255

meacAe Clee saipiaa (colchacine) acy aa +a ACHE
Fore Tae founs Gey mem aaqi blew ae

GAY WAKA SAS Sea oe |

Beorrnieracns (aulopolyplord)

TURHCOA PATH VIACG AWS TH CTA CHAT wae

HOTU UST CMT Ba, MNS AG IP ALR ae, EA TAS
TRS OA MoT Mt atta acy! Wofaawa ae TAs

Tey MUKeeE UTE Talore (multivalent) may aa

CUA CCH CHS MAAS AMT ASH USIP, CAT,

SA THTSe WTA 1G, CHISUT MTT Borie Cra arq (Stebbins

1950), sinewave wR at wt siogq waetieeor

HUT CH ST Beier Gay foray & fale amex Gara fro

BA |

Nicotiana langsdorfu-g arecanw, feocne, fier, cur-

AAG G Waeleae clex faa waht aq Smith aca w

BMAAG CCP CUTACAG MAS HCMC CAG (set) a akan
AM AWA ALY Wey weryevet (corolla) Heyl FH, AT Wy

BONA TANS WY; CHCA MAST [CHIT THT CHE (Guard

cell), AMNATA THA, MST G TAIT TTA, Tonle ) ACG, May

TST UM Hey A Se TA Aw e Ha ae fey wesw

BISA OHA AA! as Slory caw @ Ges xa, more fer

CHT @ tala ace (fos 125) @ BIE THATS Hor CII

Sax-04 we waay ar stomataegq ay wae aiaemiva aH

Me Ae wT Triticumag CHIMICATHA AM AGA Ace

ACY COMMA GACT IG Tey AM BI A BPI re

TH CIS COMA BA @ AlTAAGA AMA AM CAG] AIS

TI MBS MT

Berens (autotriploid-3n)

WAS Bole lex mem fare; fey writers art

AAA UT AA AT! Aiea Were wat vex ~qVerlas

TURNS ASEHT BIA AT TA GS AOA MNT TIT TG AAI

foraren Gerry Gites Slew ay e Aa EH, SVTETTY



MG Gs Aaa AY ARCH ales cat Mecae wean

Gas Tera way Caer seq wal fey erway Ins e Zea

iy Caa |
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SCUBA FORT SA CRAIC GROOT oitenente
ar Hees (trivalent) oq acqi OR A GTA GIO

oie Teens (bivalent) @ Seiqeery (unvalent) fen
Qe! wWeorteeacae Tradescantia bracteata-q s~facH 90%

Hers e 10% aRoers 6 Biter oem ae! aS
HRecacos Toe CAAA CL HI OS WA CAT oN

ToL Bee Tea fweeawe oF TH CMS ee mE Ae
8 OY CPT AG ACA TN! Cara Ca TPecacw fe-creunias 4-
Ge cay (dicentric bridge), wy sem (fragment), aria
(lagging) gate mage tere ren aa

TAMA Baas Texa on fuer Ulead alt wan SIE
St ATS ACA ATL Sl THe Serqqy aT Aen aha Sacer

ecw Chewy Bat cata (clone) aq sare mma furans
Cl USU aaad Tecaw wea, etary, Ins foniy wre

TACT TACT Bl Bal AST ACACH |

COUIeTG Chen cece teal foacsw ame (2n) 6 fverao

OSH CAF ATG Arecaw amcacod (n) faecaa weet fPecaw (Sn)

Slat AL Al GR aso toes Clea ~sreiqe aca

(nN) @ AL BA TA TA aT omcqcod (2n) freq sete WOT-

TREACOA AT ACA ees

Beorouracne (autotetraploid-4n)

APTOS BWoinlaeae Aaa crea aa a (Clausen «

Heiscy 1946, Stebbins 1950); wea tea wicalang Galax

aphylla xg sel Teas worourecaG (Baldwin 1941) |

ant @ ferqat Glew cies wean: UALAahyS ass
wroroareae Cuthbertia graminca forme a‘o4,Caa

Want Was IW @ Aga A (Giles 1942) |

FORCHCUA Gey VooweIG View A 6 AAT Bl ans

AMMA, BA, FT, Tle, Hs, TP la. wavy Foriy TW sy,

WS SSVI, TG @ MG Aa =H, feorlacaa ofan cot ace

6 am faten ifacer waves sitar face mcs! §«SlA WCvICvHT-

ANCG TOAATOA GAA MTS ATSTALAA WAST PT MCF |

CORTEATOT AMAT TEARS SHA Soe | VACA CTT CTA

17



258 ARCOM

(eqa) ata (R) @ aa facaiae (omeaq) eerie (tr) Tahey aec7

OPH MPS AKA AH GST CMAS as Liar aia

(Rrrr) arse wry & iene Trace (simpler) ami TRtr

vinnrs aia (RRrr) eacey fotcaH (duplex), Tort vinare

ali eect (RRRr) facwq (triplex), oer vine aT

(RRRR) era carapace (quadrupler) oa wm Glare

Gita at areca (rrr) arfecea (nullipler) aay za

BING CAMA CHITIN TA CH HU OF TALS @

GY A GI WACS TA! Aa asel Tuer (RR) view

care fot atcrd Bate RR, Re, rr ogeay 1:4:1 aon Coat

zai fracas Shey (Rrr) Rr oe rr ATA BATS

(1:1) Coat aca Tees Glew (RRRr) RR « Rr sap 1: 1

wn cett srl Twscry (RRrr) ciewma ara aleces

(rrr) Giema faa cea cians e faciiae Gen 5:1 (R:r)

GANS COIT SA! Aly Qs Twecaw Cre (RKRrr) saagq-

Ty 2A Ocal ate Crema ware acy 36K: ir) Toearaw

8 UIMANUATATG OF AVIA GATS CHA AA AT!

Berceale7ae Tradessantia virginiana, Setcreasia breomfolia

zon Taher Glew seta cammigences (quadrivalent)

AM WH! BOVIS TACKS aE THA wOrcer

ADGA AT THY CLICK 2401 TASMCTY LH WET’ BVCOU-

AAG AWM AAA ATMS ST IFS CHUA WATSON vaca TH ATY-

UMTS, WSC Ge File Se TAROT HAT AH! Sea

APS WUMCONATAG PASS AA GLAS mcs

TURCACUA GATT WRMACS FCAATT ALM SI AA AAC Ay

AT SUCAAMNS ACS MCF! «SCT Ae @ BPaKas OT oF

aa Taley aac cTipenenrs, AWTS 6 Teer

(toa 126a—p) wean aA

BUUIURTEACY TTA Fawr cnoete Taxis erwete Tee, aia-

TCT AMAA, GAA LT BA CHA CHA AIA CHA TSevs

WANTS AAPA Way MIG ATSiIAS LA AT BLOG AAG

Antirrhinum-g maniac crc face Tere aay oes

OTA UT AT! wre wittteeEr gem adore
Was watt Cas



SC AGT NS ay 6 NNIHTS 259

da e

}
O- I oF —< }

> ne ee
“~ : j \ |

Toa 126

CUA FAN WE e Ae Ca far va

MON ATA wriyemncrd, WSK, Teo «

Seinomcenry aw ZAI
a-d, g, j-k—venatgencert, c. h, 1, m—deemert «
Solos; f, i, n— aden’ ase 0, P— ARTs ©

SUT poerG

TWAS TERICATT Hem feo acy GobiTeracwA ATS zat

Cee Tals BIT Cem Taw eer a CHIR aT

Fem fend xq oF oparoias far wa ca UTE LTT

Wore ala wee at! Tey oxaecaa Trot Chews atas

MTS MATH TT A Seles COUTATACwT AI ACT ACH!

GENT AACA ASCH CHA BACT NICMTAA AT Vee (amerosis)

fwerae nas text sal «2 zara WAT fueaw mA

Trea We eae Clea Ai ST

CHHACATUA AG HA, ST |G MSA Gay Slay Gory courecacwa

WIGS BN BH Ms! Fors was Mihaaw olen, ca,
DONCGT, FUCAAT, ons, fatery sacaa ferfer Zontes ao Fa acacE |



260 MACE

Cova weomieraae (gher autopoly ploids)

OLENA THC CHOTA WVIMAMCAG ASAT CHAT AT ATi

ok wt Clem TP Va Ua Be Oa TAA

PIAS IF BAI
Navaschin (1925) acl cororeca@ (Sn) Crepis carafeceta |

CHUA ACMA BITS WCF VAS Ba PAAacsw-

Sere (quinquvalent) oases Aq ABTA AAA ASA AAI

CHCA AAS

Beeniweacne (allotriploid)

VNC AMAT. ater Clewa Wao alam (AA) e

Gay Cie ath ete (B) ace: os FT AGI Aieanaws

(AA) CaCMCa fe WSN aon Ba, Va wieacaa (B)

TTC A TOTO UR al Faas seaqe B

SINC TOA CHMICNCTA TN AMSA Bl TawcaAcevs AT

wl Va sare TA ola 6 B a tcaicad IM IN Cea

TATA TCT VTS VU MSSM Also AH aes Tor AaCT

cm. wrangecne (ABC) ast asa Shera (AABB)

Ace Uy Giese wider Chama (CC) neparrq ect

FI SCH ACEI
Crepis capillaries (n=3) @ C. tectorum (n=4)-9F Wp

TaeAa SCT Utes AeA Glex oem Trae! waa

C. capillaris.gg watr ata @ C. tectorum.9y ast SICTT

QF! Gs Geared AMAA Toasl WAST @ BAT

Svinomerd MeN ATI

wnencearzere (allotetraploid)

wal force Cher AA « BB-2 sry aeaac WA A AAT

Crem (AB) una‘a ae ae Cleo EMIONTT AM CTA

wd feast Zc Siew: (AABB) Gag xa ekaecra Uiewe

wencoaracay (allotetraploid) acy: OleMel WHeTAG SAIS

Ot Boat Tomawrl TS FAT OAT ACSI AACA CHITIN

TAT SH MUCH! TWAT TS VMSACA Sey VNCNCVBTeCAOTS



UCT Agta ates @ cfaecate 261

WAS AT Binelwrce (amphidiploid) aq zai oanen-

COUNTED wie ClCH CCH MAT CHARA CATE SICRA ATH
(A olerat ane A aici) a1 oe aN! weaacrs
TIONS BoacuiA (autosyndesis) aa; wea fey view

CUS TA CHAT TE ACRE URNA CH CHACT AT aE
FICS ATA! Wars Gneniacwtyy (allosyndesis) aca |

BPC «RO Teigencrs (quadrivalent) a
gees (trivalent) FAS BY @ WTA feu; Tawregetr

UT TH! APS GMMNCUIACACY CEI WREMTS MER AT

Fiey Gora fee =reiesons unaieieerawa ato aa
Karpechenko giqqg Goncq Raphanus sativus @ Brassica

oleracea-g acy Heaay (hybridize) arg oencohecae Raphano-

brassica.g (Tq 127) a fo acafacca | Raphanus.ga agsy TeKaI-

cay Brassica-q sau (n=9) BITC (AS CHA ATT

Peay Tee AeA Cie IA ATO CT AA TT @ UiewT

BATT BA THY OINANMATATS AI CHITIN Te AGT BA

QB BAT TAA Tras BA acore mace 97 Raphanus-

oq eae 9G, Brassica-g ransnona ans osaqay Raphanobressica

wI4 Fal

FOP WPA Fe wy (yenus) Tater

Behod (species) TCH ALPACA WT ATG AAS VA BAA

TOR CHACHA (11) HAUT MATS ACM ALBA VAT AAG SAG |
QP FTSiIS GBlsetoercd ga Spartina townsendu, a

1871 erry sey mem facataet! S. alterniflora S. stricta x

May Tey freq Bie! Huskin cyraq S. townsendii-g werncrs

Feat 42—126, S. altermfloraq 2@=70 wae S. sinctagq

9n—56, S. alterniflora g S. stricta ayy AeBACTA PCA A

CISA HITT Ae Za M=—63 age abt GAT! ak
Giewwa carcsony Ase fee scr bag S. townsendi-q (2n =

126) HTS RCHCE |

wsswca Digitalis purpurea g D. ambigua cars D. mertonesis

ae Galeopsis pubescens g G. speciosa rare G. tetrahit-oq AT

SCE) 2n=52 GNC MENT Ee wMToAT
(amphidiploid) ; % Stes; Gossypium arboreum @ G.



Brassica oleracea

2n = ig

(98 + 9B).

Raphanus sativus

2n= 18

(9R+9R) \ /

fSsicas ness Sige

( aya )
2n= 18

(9R+ 9B)

Gutcnicata mle fies acace

Raphanobrassica

2n = 36

(18R + 18B)

SHICMICEHIFICAS

fea 127

Karpechenko Raphanus sativus @ Brassica oleracea-g

TAT MFA BA OT GAA WIT Chew waa YP Slew

CHTATCATS ARAT Tae VT VCCI ATAw Raphanobrassicag
Wis aacel ewe Raphanuseq carcacmce R was

Brassica-g carorace B arn Teles Sat AACS



CHIT A ATS 6 a*feecats 268

rarimondi-3 ICM AFA WH ATG BE! = 485 wT
CHASE DICT OTS LAG, CHICAS HSC Berios ACEI Hew

8 CHTOANTT FAT Fay Tey Vet Hi aaa! aq (Triticum)
e macHa (Secale) aay asa Re AN oNafeloee Bier
ga@ Triticale,; Muntzing fate zacaq az e MA CLF AG

ea yatta Triticale cocafaceaq| Triticum @ Haynaldia a

Aegilops.o% TH AAU Bere BMbEiwecaws ATS AcE

ax carigencnr> (Tor 128) mace mem aa forcaur
CATA OT CMT AAT VAI

Reece

Viren

COrMIFS crs

arenas (alohexaploid)

wneencaracye (AABB) « fuagrqu (CC) tiema aH

meas (hybridization) seca ATG aesy Uremt (ABC) aes

BA) Aepwq Chea CHeaenay Ara Ta AH WMA AAcwA

ATG zxt ot Ble (AABBCC) Gag, Triticum vulgare

SA DMEM AAG] LPT BWA GHAI! BWA acqcvsr

fatery Chew ccs CHAT CHICA BIH OMA CHT CHAT aa

VP BAUS MT! aAsCIA Veninacwlacra (allosyndesis)

WE WINLAAST CAST FT IT!



266 ty ‘7 ty 1745 *q t d VQE “To aap HEIN fe! a "1 {29 ‘a’a Tore ‘a'a mA vvD @)eate "a gala ff 4 ~—g gata —> HY <— v gis{ / { | \ My ‘"12 L~"L vvVo'av fu} avv biel be} aos 1: aby —————__” | ty “ NN | Qi gate"O-rl “2-0 it to | oara fad | ‘a'avy | wW¥W"~ anil on 1 QEIMITAYaIfe 989814 42/92eNig T SAI |L—-er'“z—-199'a avy ‘a'a VVVV bfdbyDIB te B71 ta DI flo DEN BIL (1o-10 Ie {‘0-92 ‘*'pI-Z‘a'a'a'a VvVVDES hal 122 |te-142e
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BAL TSCCNT CH (ait) ace wm Tora aia

TATACHA BT MAG WRT AAs AHL ANACAS CH AI

Sy CH CO ATA TAU MCT canaca farts aS

vt TCH OFS ALG WA BOA sor smeae a fae carcm-

CANA VTS @ weer fare creat arqi Bridges (1916) oF

Ie SATSNIPS! Te Balers! «fela geoanieena Toa

AIST BA CSIC os Bas “aa-Toreeay” (non-

disjunction) A Wal AA-TOARRA WT AS waterias

anes Wabt (n+1 a n—1) afm sareriae omeaoa (0) seq

infers <q Clavel AaecH 2n+1 | Mn-1 Slee wae wie

Req) wan Slencs wecnigs (ertsomic) 6 Testa viens

(ALATA AS (Monosomic) acy TACAG BIA WA AleteACAG

BA MMS Sy BosA! AfeeCAwG cSICMICANIT Aes cit

ey sot Ulotase (Te Baihye) cara Tweacacw7

Say 2 Clete Sy Aolqs ae xomEe fwacaw @ wera

a fafor seq unaaeeraty corer facaca (Toa 190) 1 Glew

( 4n+3)(4n+1) (4n+2)

ioq 180

awa feecae, tiene wa Taher WASeacAs Slew
PHT CATA SACS
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mScantsi faa
1305914



HRA Nee aww @ aiereatS 971

} }2 2

(— i

|
Qa |bd d

c !

sq 133

Tater Fee Feonied said wey cUICRCe
FONTS @ CHLOE |

a-b, oat teontas fale varat weer:
c— Trrual ientaces qraera Hones ; d — Sataat
RAM ACHA MOTT CSTMICATT THEA Aid! CHOC |

Tra Coat Bal TRA Koa 1-2 wae 9-10 com

Tey wr Ze 1—9 caMcAAA HIG AH @ Os CATM-

CATT lola wary & Clencs vrataat wecentss aetl

QT TICAACA ATSET CATCMICATT (W2bT 1—2, eatt 1—9, 7201

9-10) eaare wage (133d) sare oat



272 MATT

fant a erat Hecniae (double trisomic) (2n+1+1)

CH CPSC WAU CHUM TOA VIA AMA GAAS eracey

OT UT RATT We! LSAT VA Hacnins eM

forcace | «AeA Cleera Hera acs anemie sq aI

wonremtine (tetrasomic) (2n+2)

COUTCATIACS THI TATA SS CHTCMIONT WoT CTT ees Hae Toe AG

BWIA CUAL (2N+2) GBT BT AA CHLMONT WAT FA

ens ae & Tae caICTOTIET BGT ace conTOniNe Ghecr

WACTACEA GTA CHAS SAAT BMAF CIT WAS VW ae

OM WTA Tl CoaCATIS AAT (self-pollination) am

Twecay (2n) Gien, cunivs (2n+2) Giew fon onemat

1 Cceoral wTecnias (2n+1) Slewa aio sai Twacacwa

AY CORICHTINCTA WPA se Teacae « Beenige ole

wise aa fee com cone Uler teal aa aT! 24 2 oma

THAIS TW BIG TAH VM TAT ATL CT TANTO Bea COU

CATTAS (60 +2) spear Trcace | acy TAO TT CHICA COUTTS

Tags, CHTCNTCATCS aleiortacaa «(nullisomic) eer way FAC

ATT! AwsMk Tot @ Tay CHCMCNCAA TAT AAT TICE!

TFB GF ATW T GAAS aS il AA BWA BT 4 AT

CATT AP] ITY FACS ATCA!

uM (Monosomic) (2n—1)

CHT SUT FATS GA PTT MSV CHM FY MBC SCF

CUCTCATINS ACT! ACTA SI CAAT Bee CTT

PSST! CMCATCATINCS CRIS THUAN YEIS MST 2 AAT

CTU MBS MCA TES AW CHCACANCTA VloaA BT & CaCAT-

CATTTS SAG CATH MSCS HAT AT BWA CHICAS CHICO TT

(haplo-IV) yonteen wi ware A Whe UT TAA TS

eta wa ACG! TM BM NORA WAT elas GTR

CHATS ZA

Cie Turco aaa (2n-1) wa maiaecaw aq (Sn—]1,

4n—1 Serie) cacnenias cont creat ai «McClintock oom

Twerne art (2n—1) aaor CAATOTINS CONTEC | ORICA NICRT-



CTC Aa Maratea oe uinecate 273

fACA FUT AOTTSTTE TT I! TMA aCe (n—1) cerm-
CAHA UCTS MCS Cla AG SCH AA CALAN ASIs
me sect Teen wy stinemerd cece cocncias
(telocentric) a MTRCIIEICMICAICA (180-chromosome) WG BT

QE 1 CRT CRT AIT SUITS UT Gay CUMICAICTS CHCA BIS
TS Wit Ws We WM UNE ose GEES aT

AA Al Gt BT Bes crt age n—1 ome teat aa

McClintock @ aot QI CRA MAMA, TOTS AAT ABET

8 OF BWiteners mace am Tees wa Tenaya cemaa (root
tip cells) cates Ae FA 2n=20 ay sat Va 7A MO

BT PF Clewd A HA CHA TACHA Tee Be

CACAA DY CHCTCATITS ACA |

ofaecae aca Nicotwna tabacum.g (4n—1) wae Triticum

vulgare.g (6n— 1) wins mem Tacacet ace (Triticum

vulgare) ogy FEA CUCACATITS MAT ATI! wae (n = 24)

BIOTA CATT CHCTCATINS CHAT Tee! «AIMS CTA CHICAT-

CANICHA CHURN GA COMA CATA SST AT A BAT BAA

CHUTE MAMAS Ba AHR! wel we as TAD

TCT RRA «6OfaaiotS aq e akaey Olen

“Corte” (speltoid) aca |

Taare (nullisomic) (2n—2)

TMCS Slew cr oar fate ee carcMC 4261 CRICAI-

CUNT GATS MS Gd Away aetas Views ww

BA AT MR OA WLAA @ AA Bal Alaa Slew Aeacres

CTU WBS ATA AT!

CIs Clem vec wer aTiacriaea Hie

SCH OCS ae Claw Ca MSC UMA TOSI SKF

ATE Fa sqt ak Slee waber sea GALAhyS SAC

TR Tem piace fees ataeria watge fer wr fata Fa

aa) atfecnisced ae elias Slecra aewar (hybridize)

Sq ATeias tassios carcass aia Tae tat Fat SA

18



274 ATACCT

atracEy Vets

GAs Gier @ fea, aert elas Veg alee! TwecAT

BSE Af aAAGT WH Ab! Wa Ba aa cA foeraw cecss

erecacwa AIG BHR! astasy Cher ~Telasorsd a stag

GANA ALG GCA AWCH! CHR CHAT CHUCAIOMT ALI ATH CT

AMAA AIS BA! ART Tay CHICA CHIT AHS CHCA

aE @ & ae falas (fertilized) gem ata aicaa Ato

RA ACE! Al TW MS aI Coals AAA TCA Tee

Zia Teerawe micas (2n) teat ace aca! as Teeacqw aca

areas fea Teer amncacva ace fates ac mice Cie

COT BAL MlATACAG Clem --aATACATT ATA THQI OS Ulecr

Aca Bay Tease a aera Crema aewacra (hybridization)

weal Talon xacra mietacacws AT Za

Fiat Srey wae wi

ian Chama aietewe welor Olas wae aieecHtwr WT

Views Wiel e ATE ates wey Teemia Flan wlerecaw

Fa Say OTSA Mat Bl wMitacIwG Chea Ava Bay

Teter ale ARM FA AACR VA FA Malo ACHAT ATI

OAC SlaT AlAaAG Coal as PAST wala JT Crem TA!

(1) ofeterae wis asl abla One Sa “aye malo”
(twin method) | woseias ater sare Fete we G4 (embryo)

NSM AWA AA CS cAbiemecawe cler teat zxt Muntzing

(1937) afaerIe aia Ga wey oF wale Aaa Bealaces |

ORG SAMA AAT aT BTA, ATS APTA WAT ACA BG,

WAC BIC (Osmotic pressure) Som Bos, WANS FT,

areioian, er rete aaa amas Tem Taleat ecat

STA MATAR AI BA AE |

(2) Gary CHAS BO ATT TMT Srna cavy Randolph

(1982) sfmecae Cher wi scaler) «SITE Bw ATS-
asa wrtq Rhoeo, Tradescantia gare sana Urea ataAecate

onem focace: Sax Tradescantia paludosare 4% HeE 8°C

CITA @ SAAT S8°C+q CACY MANA BAS PITS



CHTATCAT ALG AMSA 6 Meats 275

CHCA | PTW AMEN BS A AI GA BA A
AMUAT, TWAS TTI Cal wIeseT or awa TATE Trias

Coat BA WM @ MANA Teme sal mhkos HO UA-

TOA AAT FT AhetaACwS Wie aq1 Lrturhus.q ay

OImTNy Wawa AIG Sai Texts 0—3°C Tasma ace

wot Teel Twecaw Tene, teat zai & fea, oe omeacda

ae tates aca TWerewa wis sai wasteng 33.5—45°C

Tima 5—50 fata mec Tera aca aio za sear ay

a CETl CIMA WANA -AWSTlaPos A AT!

(3) Greenleaf e ora ageatar (1938) oat wy ateta

Brats siteq (Nicotzana tabacum) soil ft Te a FI

Mee SqCOA-Oiaitse wsiyrpw (ndole acetic acid) maT

Brey Toa, (callus tissue) Speraly Coat eal 4 Be TALS

CHT CBT ANT PAA ALAS CHUCMICAT ACH G GSAT CHS CATH AG

“TAT AAMAS STl GOLA VASES Wuleaws WIG aa

BM! GACT SNRT *TIA TEA GHA APTS TPA ACTS TAT

am Tach BOT TROT CHTUTTETI THOM SA Ww CHeaileal AEA

QC @ AAA Sens A, Cal BA! WS AVL WHS P BPA

for, tare Oats sige teal a1 Aaa age ee fal OF

CATH NTE CoTT BTA CHA Caca TA 3O wore Cher Pa Ags

Tera ace: Greenleaf Scum ontatee untae (IAA)

MIA BA TACIT GMP we cars 15.7% wort UAT

OE MTR GSAS TR CAAA |

(4) saipiag (colchicine) sama ea

Bet A wales Ail Sa GA CHLlAr CMe CONN

ACSIA TI SAA Waa BI GAP cel AAA Alar

AACGA AT BA ASA ACAE |

SAAT OBE] Borwra (alkalotd) za Colchicum autumnale

teres eM sel Taler Cones SaDIAN AAT SA BA, CAT,

Sa aac, anata (lanolin) wacace, Pomiae Sw 7

Ta AACA, wena (agar) seen fara fertiacsy Ace!

cary front arg seipiana feorlwet oo cae aca Tee Cerat-

carat fee wl Cure we SAE] ET aA
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CATANIA ASHOS GC Bl CHU le CHA CACAN-

THATA Berl QING HA VT OAT ACA ATT Berip ly caer bes

MA ACA PACT CHANT W eT CARITAS SLOTS VENT ACH AA

CHUTCHS CUCH THAT AAPA SUA VPA oT AA ay

Wl CHCA A Ta Bl Vl SiMe Sie WANAT-

Tl BATA SSE AH VS ACIG TM Vea Goo aferecawe cas

qoq Bq! Levan saipp ace Sta CAA TA CSS

500 cece 1000G, sae CaOT Cacatacatas | «| SaS TT ACAI

FLA TT MASS OPH HAM WA SUF SHA GIFT AT

C-eiere WA e & MAclPrce C-macrina zen za sariotaa

AAMT FAUT CHM HA WA UAgeecwte (aneuploid) xT

=q1 Derman (1940), Derman, Smith « Emsvweller-o7

(1953) 30s saiotan orate sreaat sare Veet alain Beas

SAGSAN AAT BA ASTI

vies Tatey ue fey fey aa Feiptaay (colchicmnes

AMT SAT Vl ALTA we SM Me CH GF Tet 0.1—0.4

aoieey, Aire 0.1—0.5 were e alae Ofer 0.2—0.4 xporeny

zai fatey face salina aca wale Srtom aa

FHGSAT AACA BWA Malot Aha CEM TAI

(‘) wher

(a) aterecfacs 0.5 spre sais @ 0.2 “pore one

TSHaS Uesine Ba aq) Ate Usslaws AF 1 ST BA

TCS ANY ZAI

(b) Ramanujam e Joshi (1941) 0.25) spores seriefacaa

wake wact sterectace 30 fates cacy Sana & ate am BIA

(i?) Bra NE

(a) Svalof om@fe (Svaléf method)—srnmesiecs Grrti-

ora Baie aru ako fs @ Tat Gos Tare ara (Tor 134)
0.25 «pore Sara HAM FACT BGS PCA aA st

Tes Gis com Trews sre (filter paper) mex FA ACS

TAG MSH AT AA! WAT SHSM HAC GAT SA AT Brat -

RAT TTT CR HOST sera 30 falas sefotaea Facet

Wiad AAMT MA A VAT Wet MoT AA sz
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(5) osateoat Glen cana wear were se (menste-

matic tissuc) oe AH WCF CHUA Teel wesiae TeRA

AA OP BePiawe THA Bewt Griiaery HG HH TAA ST FAT

BA 0.05—0.1 «pain BHC COTA GET A ALL LF BUT ORM

Rite CHET SAI PMS CTT OEE Aa aa e Toa

of MOlS TAL FAT BA! A GAH AH OMT GCA ACA AAI

Bl as wale MAT THA wT AcaR (Loung 1951) |

(c) 0.5—0.2 soem serpin Gerla war word Tacs 2 CHIT

BIT CRT MTA TPCT AM ide oar BS TPT THA Toa-

aa water xa Aca Fa sq (Evans 1955) |

(d) 0.5—1 spre existed aarin war Glatt mae ae-

we HOCH Ae SAI os wale trlae asa Bea MATA

ara wat ze (Svalof) |

(ce) Mm A ATT Me TCT SAKA CORT Ge TAA

CHET VAI

(ui?) sifans Stecw

(a) wiy a ometa ser CUTS SSSA ANT WH Crea SAI

CANA SADA TORT GT aM ceenmiaa (gelatine) pan a
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TEAST ST CACY HST ZA TORY AT Ge TW CHM CAA BATT
macy Tcwy (Hunter 1954) |

(6) oncea Gq sailing Oa Sa FAI

(C) Bae Feqpe THEA YF WIG TH Gen BI CoH

@ wiva Gay ares seriptacy Blace aA A

MG Baio AKT Pacey C-NAvAAS HAT STHTSTIG

AG BH AA! Sl Balen AMT WA LATS Aerator

AIG Sa Aer: os aia cracny Bort ATetaea

Tat GA CA AIS BWA BW

(5) 1955 asp Nygren xeqq Melandrium.gg Tatae

(fertilized) Tears HATA VMAS AAA BA ATHAATCSA ATV

Beery! «ais BoP (atmosphere) gem TAI Wo

Fy] ATT TAU THAT AAT FACT AACA Cl AMA Aie-

MMoA AL BAI

(G) GT ATS, Uta, catia, meeiAeranMsy,

THT «SCWS, TROA-Olaa, AATAATSA «= TACUNSTANZY,

ama Way Bar ee class wera were wera

Olea ATG TTI

aauetted ftata (distribution of polyploids)

fafen vacna Cieer wfaecaio crace oes THI Anaiolam

BRUNCH ATS AAT: CAT BA a, wea Saccharomyces

cenivsedeag (STS) COUTACATS Creat facie: Tischler (1950)

Tea, Grace fates sacaa afaecetoa acon freer: ica

PAM AAMAS TAM WI! Go carly Olea sey way

aesiet (yymnosperm) Glew Taqeta alaacatoa ener

CHI TH! THY laws e weaiet Glew (angio-
sperm) ama mRpy wee oetae ara Pailotales,

Lycopodules, gaz Equisctales.qq cara “AeA «ATA qa

IPOS AAT alarwatwr Gatgiog Bfore cq (Manton

1952) | Psilotum-qq WAG Betiea TRACT AeA IWScw

8n—200 @ 400, Tmesipteris.gq tarsus wear (2n) 400-4

tat Equisetum.og ranma sean Za 2n=216, Lyco-
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podium-eq fate veiea waonT ent a 2n=48—68 |
oF FM 260 way eq Msoctesga MOT AM TA
2n = 20 rege 100-4 cant ae Sclaginella.g 2n —18 | BCA TCG

Ophioglossaceae Farpeq asta: Ophioglossum vulgatum.9z

cater aay 500-4 caqt, =O. lusitanicum.g 2n — 250—260

aa Botrychium.g 2n — 90 | ymenocalaceae.ze 2n = 26, 36,

144, ap se wouretas seer ara Osmunda-

ceae-g HITCH 44) Oi BTCA
alaracaied Taro xa cat) = Polypodiacear-q ofyaien aS
couTecaw (40) 1 wea marectw (Gn). wicstee (8n) 6 wT

wae (100) sie cre a) sfeoa faserad 23°8 wpe ze
mt Temecyy 36°20 pete ae oferece~ (Mchra 1961) |

TOOT BUA 42% mia aa QT CIMT WINS HAAG |

BTA TWAT GINTAMA CHAT AT ATI wera faqwtTA Aepaer

sarat Eins wer sera fates wlacwreea (pterido-

phyte) ofaercaivs Gilat ama apinera Tam aa
aeqial Gfaw afaeaaie faa, Cnetales, Podocarpus.9q4

PTE Aais, Juniperus chnensis var. pfitseriana, Sequoia

Semipenivens Bein BUA! anor Pseudolarir amabilis.g

AMS! AAT CHT cet Tact TTS PTC A

(fraymentation) signa afeecRtet ATG ZOE! Ted at vig-

Ta UC TSey MT AMMS Sea ateracaw (Stebbins ’3s, “40, *47,

60; Darlington @ Janaki Ammal ‘45; Tischler °50) |

Rosaceae, Polygonaceae, Malvaceae, Grassulaceae, Nyphacaccae,

Arahaceac-rg afaecele WA CMT HA AT! atten Cie7
tata Cyperaceae, Juncacear, Iridaceae-ps ZO2TaTo @ UA-

SUacatS Ora BWA! Gramincac-g ogy 75 “orem OTEAS WMiTACAT |

CHA CBT CHC BLAKE ate (Genus) afaacwe are Baya Tea!

Salicaceaerg Salir.g siaerato mem aa fey Populus.g

ofeerats Tat aA ati Crepis @ Solanum.gg TEM HR ARTS

furs fey wre aes sieecao fee, cre, FAN

Rosaceae-rwe afAeAie @ AFA GST ALY AA Ae Geary}

Siew cxttaena aioe aie scar: Amaryllidaceaeree

tater saa *feTecate oral art (for 185a-b, 1369-b) |
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‘eq 135

Crinum.93 Jato ASTSTS CHUACTT ALAA MAS,

a — C. augustum ag (FORA) CHUCTOUT ALAN {aT Au = 22,

b—C. deficumoq (TaxcHG) THE CHAT CHICA FRAT
za@q 33 (Guha)

CiSCtA NAT ACY Mietacaiud ATH sce (Stebbins 1938)

Maat ais (herb) afaecato cont oe Wal = asaate
aiat Gre wieecste faa: oa sar ver aaa arial Siew

SIA QS CAG CH AP el ANAT TA GT AAAS TEA

ASI I ST) Tames ose wasa asd Crews

AMMAG LOT ASAT Ce Aras oti fey zeeatt
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AY SL
~) “r*

dK S
= Se VV “<

feq 136

Amarylhs.gq fate aetous TANT Agata MeSH,
a— Amaryllis Mrs Graficld-qq (fORCHG) THIACA AA

aq Qn — 22,

b—Amaryllis Grant Dutch var. Red-q (oaTacau) TE

CHUA CHIATIOTA FRAT Rat 44 (Guha) |

SS"

GTA APA Gler Ay Al BA G THT HAT MAT ALI

Ale FCA CCA CH ANT USPS OKA CHA CST FRAT

Tart aq Casa weencoaecacwa ate aCe ACAI

SIA weitere (woody species) afaecate cert ora aA!

Stebbins-qyz (1938) yoo AtaCOd GA BORA TAT ART

(Sasic number) cat) sree Seiwa TAT TW TAS HAM AA

11—16 ea Tha ak Ae wate: 7, 8, F ZAI FO

ASTSA TA ALA MHPeTACAGA BAS AL TeAce Brat Annonaceae
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CHT MSS AT ATA Herein Low Tat Ae Za 7, 8, 9
eax Cesalpinoideae-g qq mem Za 6 @ 7 (Stebbins 1950) |

Caesalpnoidece-q Gage Cercis.gg THT TAS RAM VA

6e7) of free TRA TT (genus) Bauhiniu-g sq CETTIONA

ALA Ve 14 ae QF ALA MMACA A WAL Racy! Avdulov.gg

(1931) ace anfaata at Fee 12 aay feta areAt (Bambu-

ceae) @ ayaiaiopiaca (Fragmitiformis) 9% Fea CHCRTRCTT |

fey oa srainioeia A wecaa (tribe) aso ania aq (genus)

Danthonia.g 6 @ 9 TERACTT AAT AEA TRA! LA CAC

ITM WA Cl Bilao cad 12 Hea GAs Try Gea wees
Bey BCE! «eel Oryzear, Eragrastae, Panicacede, Andro-

pogoncac, Maydeae Sonim seq (tribe) Ila BIT AleT-

eacaiea wae wis aca! Rumer, Dianthus, Mentha,

Salir, Thalctrum Sonfaa wins wertos alereaycag |

TqStay ference

Cie melas ahacator apas Taqwts act Tae

aro Fal sarees aleteacwa mee wneva Twecaw aentoa

wait FT at Flay alae As st Tae

aiaecaied Clis ASCH GAT Al TM lA AeA

aaaeed 8oaeriene §6Tuekre me (fer fete Siar

HNAMAG WIS Bal WA! MAS Cee us w*Aheretzy

FATSNIS AleaACACwA TAA Bi aeoay Galeopsis tetrahit,

Nicotiana tabacum, Gossypium hirsutum soya Slay Goce

Coal FA AST AAE |

CHTCMICAITT FRAT ATS BA Salas Sowmta alae War

Sl ATCT BACT CHAT A WH, CATT (Segmental) ay

TUT MTAMACTHA ALS GAA Beoiniteacacer Amand afa-

caters feeta unvinfaeacwr Strat AACR OT Tl MTT

FI VS SI tax Meat sa ag: Stebbinzey_ aww aes BWOT-

couretae Galan aphylla-g forrae ara wsieCS ATER

aa fey oF aortas e fuerawoq sen ates, Tear

Taxa “attaoces Tre Tar cata one ay a1 AAs WAIT ATeT-

eeiet faery TA LE NS! Sta Moma AAS
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ARS «RAL CP lem twee eq aeeq teat aa
TA A CRA AeA Aware wT aq Gustafson-
a TMS Ce nites sateen eA ated ats

SUS ACA ATI afaerate Sisca meat o face ape Sine
TET FA OR LO Va Astor rifeecator ae elas AEA
e NCTA AT The wee MSPs ER EAE ZT
Clausen, Keck @ Heisey (1945) aaa i, Wl We Clee

Wa, Oa alaecacw afsatow aa al oaae cata wT Area
Cier Worley MAPA BH AST A AT

AAACNCUA TC TOUTS Hato Alas cbirecaw
BY OM wood altecatva scr alte aw! wha AEA

RANA AW Tapatacry (recombination) ay aq @ Balas
qa SH ay aa Psilotum, Tmesipteris, Ophiwylossum sayiq

QT CHAT |

ATTA ST BA Tee Gee VL aia N LT AL, CHITA
OF ATAU Bl Alerecale @ ABI AA CASI @ ANS

ALB HWS WMA CMS awa Glecra AIG Bw meal Aa-

NSS MieecHwT Aa Trea Bq CA TaN TS Sot

Cite FATTO TAT Sioa Bar wana afaeacaioe @ Asay

ISTH TA CB aT sea! smaaiol Slewa crm a7

(genus) at cama (family) Tag, ala Gea CHI AT AT CoA

CH CIA Gla TO Aw act Aine os Slewriea wey wa

CHA ATA CH AA A MBIA Stews cart Teorey Tacx

TOROS BLE! I Aaa Taw cay Benthum @ Hooker,

Engler, Wettstein, Bessy, Hutchinson apes Ofer ae

ATE TTT PASI BACT! «GF MHA BAT A A AO

Taetat cart Trent aa Sena sem bide fader scacRA |

AwmMe wos watt frome foe. faqetaa afar was oF

CANTATA

mergin «oat Ofaeafacaey §6 (recombination) «apattenie «

faa‘tsa (selection) force aa area Ulema aie Fal

Twerae @ fee, ofasiet Wore Vat AT TT (ens) @ CoTCET

(family) Sex Cows afaecatoa weet cea AeA Beier AT



286 MRCCTTe

(2) ata (Emmer) catty am witece (2n=28) TP.
dicoccoides, T. dicoccum, T. durum, T, persicum, T. polo-

nicum @ T. iurgidum @& catia Baro: asa erta aca

AABB eit ACF G QUA TAL TAIT ATSCAY PIS AMF

(3) wring (Vulgare) a forsee (Dinkel) carta om onT-
TmeeG (2n—42), T. vulgare, T. compactum, T. spelta

Turepey CITA aT Tee OT A eT awa Tee wera TAIT

ocd PIS Worse sri os sty AABBDD aitay are

AA ina. emkorn oy aac aia! AABB eitanaye

eMMer HT MAAS WT THE WIG AAR BAMA Veeweis

qm Aegilops-qq aay emmer acyg AsAy Gag Asa Sheers

Tarai wen far act forsee ocat Gente acaa Tater

HAPS CHE NIA ASS MAAS AMS AM IT!

(1) TT. monococcum X ~— T. turgidum

AA (2nr |14) | AABB (2n—= 28)

OSAP | aaa

1
F, AAB (2n = 21)

TICHTACH Ty + 7,

wom I. turgidum.gg aac atta (A) T. monococcum.g4

TS OR HAY OM WT VTP Ba Ge ToT WeSC Coat BAI

T. turgidum.o3 sey SiteuaG BOTTSNCery FLA ACH I

(2) T. turgiduim x T. vulgae

AABB (2n=28) | AABBDD (2n=42)

|
|

STA Toreaey

v
F, AABBD (2n=35)

TCT ACA 14:1 + 71

Tossa CTT HAbT ata (AB) ascat wor Gea ANA

wy Ve Ba Lo asters teat sz focsaey aewy By

wicaat (D) ssinenerc fone eat Apeae forest acqa

AB Giant Gia WT COTE COE |
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(3) TT. monococcum XX Aegilops speltordes
AA (2nr= 14) | BB (2n = 14)

BAIPe

AB

Fy Waa (2n = 14)

CHICNICATSY ALA

| ToL CRE

AABB

wag (2n = 28)

ATF

oar act B aicary Acgilops care acy ake MAS ACTA

arg A. speltodes arBqey BCH ATA ACTA AS SHA! AT

qcera (AABB; 2n=28) aq A. speltordes (BB; 2n=—14)

ae FT PIT Te Teencers (BB) 6 7H Bisons (A)

ToS BAI

(4) T. dicoccum x A. squarrosa
AABB (2n=28) “| DD (2n=14)

aT |
v

F, ABD (2nt= 21)

|
CHICMICATSY = ALATT

Ta SCRE

v
AABBDD (2n = 42)

os Glen 7. spelta-g (foresaw) TS

(5) T. spelta XX A. squarrosa

(2n=42) AABBDD DD (2n = 14)|

TOrspey |

J

F, ABDD (2n = 28)

WAAC Tax + 14;

oF TAIT CHS CAN TA Tl fecaeay om oma ww @ A.

squarrosa-z Tracy WS AAG ACHE
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atid fore (Toa 138) wae, gaa, forest aq @ Acgilops.og

faTery Aether ALT WK WHT ACTS |

aizaad 12 A. speltoides

2n=I4 2n = 14

AA BB

AB ayaa

2n = 14 "

GHICNCNN ALT
faqs ECICE

COUCH ALI
fee" ECETE

fSLem 4A
2n = 42

AABBDD

fox 138

MAT, ATTA, Tercera oT wae Ageilops.qg fafey aenhes
TOMS FETS CH ACARI

mas aaecate we al fey fey atancea fererw saa

fate ceiorfere scree mice cir Sa Bal TAA
(1) Satiwa oyct—etcnay AA (2n = 24) O. sativa. O. perennis,

O. glaberrima, O. cubensis Senfq |

(2) Granulata qaot—ettrs BB (2n=%) O. granulata

(3) Officinahs caxefi—eteny CC (2nc= 24) O. officinalis
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CCDD wane walt caters wets za 0.
latifolia gaz O. alata (Q2n=48) | wureaTaG aA O. minuta g

O. etchingeri-ce BBCC Giana ace

TOMAS MAA ALY COMIATHG aaa Awa sca feecnw (3n)

Ma AiG FI ANA! WPlerwe sae saqe fers WA
YT AH! ASISs Alecaws o fweraoe mcacoa Taecay ser ak

aa ATG AH WAIT ve asiere Mem aA! a aA

Sees Vea, Ged Twecacws GI IT] VA, alra mS, Tea,

ale Sonive 4G Za!

19



ii— pratt carnfieea TAT WAT aie eo UE,
li-iv — fort cannfices acai m8br ate eo

PoaCEMTHH (interference) a afeage
Drosophila-g Gq acaqen rece Muller 1911 Worst Be-

waa (iterference) a aferas ofaerq staat seT
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HR CARMINA CHACHA WSU CATIGCwA TCH, CHI aD

Ql se ee Bf ww So sine ewraa aA cers fee

race TN Twn sie CST ACO AKT AT Bee CHA WT
CAA SIAL STA APVIS T HOA FASTA AMT CHA | OT APRN

SUA TW ASS AN AN SC CKANACHA TAT se
caicaa Tate werner fea oe? cecmonad fafey oer

STAM St = GTAacwaveng Gay Drosophila melanogaster_94

XSTANCAT PT GES BW SA PT AACA ACA TAT FAR Ge F

SAT! HAY AS IMG Solana WN SS AA AAG

AACA SOACPACTA OAT AT AT Bete ea mat O eel = YCH-

fear Xen 45 GSE DACA SOAP MCA AH 7 A
5F |

aurea faats afeacs comcidence a AwEATT

TT SA! BoAPUMSACS ASA TSA Trey wreverce cara

aati yy bm 2 pr ataa we Be ewcat sa 22°27%

(Hee 0°2227) 1; pre '-3 acy afre ew BA aA 43°37%

‘here 0°4837) | bm go pr gar pr @ 0-4 Tey EFS ALA
SAL VSIA ASIAN Bat 0°2227 X 0:4337 ay 9-66; cata ats-

FHS BM Roca AT asc 9°66 wpe CHCA WAT TTA

eera (double crossing over) gq, Tey ares 7°75% wart

She CSA MSN IA! WIAPPS 6 WoPTS artzy as Tye

SUTACFANAAA Ge BAl ARTS FACOMAT STI AA

AOS AAT GALATSH ATHASST A HMANASUH (coinci-

dence) ail SUA Gk ATPHR CHAIR TH ie

qT 0802) sere TLNCSA ALY MATHS GALAOA CA

mes A We Tee 1 6 Zonas O Fa

FSM CHHANUA TS TMT BI SAHA BS Fy

I

CHIMES SIM VGIq (somatic crossing over)

SIAL GSS NCAPACAA ATT Bel CHS AA! CHS THUS BIA GSA

AAT TAT AA aT! fey Stern Drosophila melanogastergq

HE CHCA BAL GSA CHAS COLATSCTA, OTA GANA FAT CHA
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CAAT FA FIA CSM BA SAA CHAT leas Gxt CUMvs sre

Coa ta were asi Aspergillus.oq sigq Gora aido

ioyCAS TABS TCA GTMTTES BAe ewSTa CraT TorcHCE |

nas @ 1 Seat crite ain eum aa sive NS oF EF
SCreTyOS FA 26°C Crm yea 30°C wm BeA-

THTR CHAIVS FAL COA ST GA! THY Hy CHA Ola

Aol ACY ALY FA CoAT Ae AG woateena feos,

GOTH GAs X-CALACAMA CHATS SAL GSTA AAT: THAT AAI

CEDIA ON WSCA Vey MIR BANA AMT Say as FA

CSM Bl CNAs SP CSA BA 6 Baga Coracenniba

wea Tha seas sai gona Xero wares ala

» (yellow body a Zam HZ) e AtA sn (singed bristles a

710 BIYS CUA) QA AA CATS SPR CS BAI Crceariaas

(ae OG Talon OFF Taya y Sia aewi y ata cae 2

TINS GBB DIC CALA TAAICAT THC SN STH ATH | LALA Gia

BTA Mnute.gy (Ca) SriBiwcs FA ewrad Te AG!

ABC CAUCASIAN WCANPAT Y @ SD BT CHMIONICT wae

Y ¢ Sn-93 Cran (AACE) CHM ee! «a CHTCTI-

CAIN WRGTA CHTAMGTOA WAT STAR SSA AWA FPR SSlad WA

IAG] THITIGG Acq y-sn, y-Sn, Y-sn, Y-Sn (fog 141) 1 aly ear

BS TEA Vu as Y-Su eiow Ab @ Gay By HA

\-5Sn ¢ Y-sn conmibowy way oar Gea caret Uisro plas

aay Ct! Tey as Brey ceca Y-Sn @ Y-sn e GAR

v-Sn @ yn wee cca feels rt ya rm Ul
wnretier (dominant allele) ove all wsaeat ca Waa Troe

SH HA AP UH SHH MIT THAT ANT! «CTS Bie ewICAT

UAT FASIAP LAA CHCA CHA CHT GTA SAAC MTT CHAT ATH |

wae Grnibs Biye eos creat Tacae

TATMNUS SIAL GSAS KT AA ATR TAT Meat (non-sister)

TATTMOCOA WC Sl OF Hla CSSLAT AWA SAAT wows BA

Sl CAUCHY VLA WHI SAI

DAA BTA STA

BUI AAT AAG TA Sie SSAA Sen seeps A Mea



Bite ours 205

Y Sn ==
Y 8 Sn oF Se

TT aye — yy as
es{z

se sn
cainiipa
CUBITH SF

ts t an t ‘
sae, ate, , tte, x ta,
y jn Ye y ys ym

QAsy

faeatay

Sn, _Y___--ST__. ~___Sn__ ¥ sn
ah atk ath,

wih afamnpemmntati

tox 141

BCPA } GS SD Aaa WH FHECM

(synapss) oS AHS BA A ASF Hy SA ACMA

SAT ALY VHT MPAA BA FAL GOLAT VU AMA A AAAS

wmmntsy 201 ana wet fafa seri fey Sturtevant (1925)
wacaa tq Drosophila melanogaster.qq “atz” (Bar) alta BIC

WAU FAL CSA TI ae GT BT ALCS “AA” COTS PASTAS
feral “aiq-oraer” (bar-double) spscHa ATU ACA ACF (Tea 105) 1

esto Baar (infra-bar) race GAT STAR SSAA FH

sarees at Sawr-aa-wraer (infra-bar-double) yonteene afc

aq wba “A” wecte GATT sine eora OAT TecaTe |

erl-cmisced (sister chromatid) aay eit STA

Aas: BAe eo Beat (non-sister) carmiocwa aM ZA!

McClintock (1938, 1941) wore Tas (ring) al AAasA CHICA

Cet Sat cenniécws scent ates ours create! «wat canmivcw

sine GU SUT FIST CHATACT ST Faces aT ATT!

Schwartz (1953) mca Tl SER TIA FARA CHACATT AT



296 mTyecemier

vercrcenmna l-onefor (rod) ce@Icsicnicera Ae CEbICTe Ty
BARA SCS OM AAA SAt AAA WI Bite Sige sire

CSM 2a! feta aca (1954) | yore age-X cersmncnte

WAT CHMGCGA Ie FR CSA zat Braver @ Blount-g (1950)

woes X-SLACAIA Sq MII BWA WAN HA CH

THE THCY OAT AAA AC FAR CS AA Gat wrniorws ay

Slr COM SANT WAIT APPS VT aT

"LN EOTeeT Fi eorta wahyEtS

fatey tier oe eniice fase (linked) a aes aaa aH

alae cbr ani fey yocrd al @ *acaa Caer *iatgio fox

Zql Ma Boles sie eer Se aT

VORP eat mE (yray body-etq B) @ we mea (long
uing-et| V) ge me (black body-gtq b) 6 cweftiowa a

STA May (vestigial wing-gtq v) Gera visa (eae) |

OFT CHA HE @ TOPoacay A GoTeNy nase (vestigial

WING) ASCH ALY FR HA @ WTS mane oocra fea Be

Fi ag (aa me Whe eee opera TT Tal RAST SOT

FAA ASCH ACY FR HA G CSPOT ANTS Al ASTRA

Trey SH CPT WS ASIA HA Te LAT HE Ge TOP oECI A*TAT-

Wee OR FR HE C WY WM ASF MEA Wl ASS

STA COT TAT Gate CAT HE WI MIS @ BR CHE TOT-

THAT TTS HSK QCM Mea A aT (for 142) 1 fey

ate! Fig mat oecry Fe FR HE @ COPE MTS

A MScHA Tecra BT BTA La Hobs vers (Toa 143)

mare 4omteat ata (Morgan 1909) aa 17 “pore oRtE

FASTA CHA AT! ALTA’ MIT WOMAN FHSLAT Ga Pg oa

art Be V Gia Wats Ct SR HART Ga A AT FHSS

TA APSSA BAT VY AA LMP ALAS: BATT TSA

wpe! Darlington e wary faerie weed fe

WOME FT SCA ANA CRICMICCTT TRTCNTOTIT eT a7
WIG BA THY CS BAT aos SA ati Cooper (1949)

ATS COUMPTT BIA Blase aaa fay aaa cata sia
CSM BA Al ALM AN MA MH SAAT Wows sas sine eors
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foq 142

waa Me (2, @ cePotect (Vv) MTS BOnieens Ae

° se rg (b) oe Whe onereage (V) gearterora AeA BC ATG
Fi-07 WN NST Ace Se HE (b) @ CoPviEcRc

OaTaee (Vv) YCATipea THeCTa BT CHAT HS TSCA ASF

AeA AT |

za ae wan fos aa sat cancaa oie carats (silk worm

moth) afar est CHA WA AT!

ATAAAS PAL Coa

TUMAUA Ware aiatwaw sine cera ctl Hive! Cw AF

SNARES TM Woes aioe BN CI Twecu

TSS SIA CSM FA, STA HMO Te Te Tens TE

CNET GIGS THM TA! Tie GST TANTS cas feast a

Sia wea CaM carcrrenn (homologue) operate ereee AT THE
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CHT HBG STANT CHIT FBO CHM FT APB BA! CATA

CORA HAUT COCR CTT CARCI cacao Gatyio size

GOAT ZAP MONTAG BWA BAT f GPSS CACC CHITTT-

CAMTAA WAT VMSA way Atecatasr creat mri = wcoreyfer-

3

415% _ 85% assy, 415%,

wrssiafada wresia cot FrSsafaha
cut oath

fsx 143

Fi-3 aaa HG HTT TTA aT BCATIeeTNA FIe FSB HT
@ TOPIC AMS Sra Tae SCT OT ASTANA

ASCHA ATG AACE |
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PAG Teeny (multivalent) ofas ema BI FIR eoite
Sa BAI

Wane at wouter X-eracacaa enews THs sie eons

aM acy ey aarqwt yea alae eorsa area fos Gonias aq

Tacacwe TWerawcwy Yea Ct Sea VlaeT BIAe Go FH!

TURCACUA Worry Weacwe Aocra oonase (autosome) size

SSAA BACAT OMS BA!

XXX pontear XX won ahr ceive weer

USF AWTS, Bay AGT OMT asi Were XX 6 X cacmens-

TAA CAPUTTNCAA BCAA Moca HlAe COAT AA WIG cant

BA OR AT Nee A AG! awe XX carcacaw 7.80

Tey mye X SUMCACTA Seay cat Acq ale CoM BI

X—Y cHEreeneya Wy ele esa

Ta BOUT SAT TA Fie Cela Cr aH aT fey oF
“ela CSY (spermatogonial cell) carmios sire eo

creat focaa «porters XX Y at oor @ XY way mace

Xe Y ceremony we sie eer ani wa cHCAe X carcm-

CARN «CACRITSICA SCRA CUSSION SRO ae Y

CSICMICATCla HIS TW WH Wa sre ew sai = Y cecmcna

eH TT Ae X SMC FSSA Bt uk anes X

Carencatcaa ott aqcua (LVobbed-b) um fae at faces zai Y

CAUCHY WY BAA Ae sine eo LTA VF Peo Fla

zawya or fees (Bete cacuinad @ Ft ACoA WH) BAI

Wea Y-SA abT oes Be X-eIMATa ALY

CAICHICATAITA |

Fite GUad WMoacta Wisesa

FM TM CH atte Cua Seat fee, alwaw a) Fa

aa! wa ata f, ast sine eo fasoqet soca shi
eos ate ot meats: 10 saipa aes BANAT TNT WACT

sine eur aa ati fay Neurospora aa wary Tee, ai

UT BE BAAS (01 Gacsy CHCA FT AWAANCA) TAO ALAA ACH

WAR FAL GSA FA! AlMawe QF Bovey FASSMAT AAT
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fou WIN Ct BA ATL «QO FE BaHS WAT BeAa TAT

OBies FH CSA alow TeMA Fay Atos SAT TWH Me!

ANASs TPA SAL BIA web Caatiocwa FATA

wey fatqacta ST SPR eer zal Tey Bu @ Neurospora

(SOF) GA BWhowT PH Pal BAR AT Caran ct Y

QR © Y' Beweya Wy SPR GGA PH CHA CH CR B-

ATRCAA THN Beye tty, aty!, xyt oae cyt wa ae:

Bete ost cea Syt wae ly ore fey AomoA BAe Corsa

mq 2Y! @ WY MAT FAT! V HAA GAS HATTA ANA BA

HSS BWM GAA BA A AMZ!

wim Guray Wecerrier sae

ame Basa Bry 1906 azepcet Bateson g@ Punnett

TASHA WT CA CAs FT CSIAA Bore ST BAPTA

MGM WH TT! FAC GSM MAAwSs THAT AST VA AT SAT TIMI

SIT CRHS CHCA CHITA FAT AFL AST CHATS TE

TAS FIA GSKA Bien 6 WA A HMC AA BWeloa

TA AAS BT ATL TRS OAT CAM CRRA TCH

STAR GO STA Sl AVAL CHA WA!

1931 espa Creighton « McClintock By eae Stern

OAT THY CT CSAIES BIA COAT BOT CRITI

CHICTICATT WET MPO Vey falar Bea Sa way xacaq Stew

TT Mt BATA BaAreiy CMT Qe CHT THMCACTA FAUT

WAS WAMTONY Cal AT EA A HAT Gay CSM

CHS GT TAY CACMCMMNA CHAATTAAS ARGS MAF BT

QT 1 OFAC RCT CB SUT CRTCTICAICTA GT Gay

OCA CHUMICA TA AVA AS AT QAAPT GAT THACA CHITA

WIG BH

McClintock.gq 3*te7

BU AIT MCA AKIN TT AAI olerecaaa (aleurone)

ay wt Bla C ac (coloured a colourless) ae HES

QW CMTS ACI (starchy a uary endosperm) Gay wat aia

WX Fl WK QS) CHI CHT MAC (strain) Ea TIT HUAI



wie SUT $01

Wx re Ww,

RIGS AGA a =pl ahi TAN CHICNCNTAN ACY AS AICHE

ahacf] fle Srege
Wx Wx

ah 1) 1° adaGye YC I. TS

nme Jone Piel adaiz

| (eye,oneaafite oe cath a oat Fnesiatesy cat
fey 144

W201 WAT ATT CHUM Sala ata a Aa ty Snienw-

CHT HAL DS AS TW CNIS AIA Sa MAT TAT AW
faeatacrcrt Tea!
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aia C-3 facea ene caaiceord falter cacracannioa fra

twat ase ae at (knob) gate =e ts Bom acs, Creighton

ATA GET GG CRT CICA ST CRATATTT GT Sexy

TTT carat aq (knob) rors waqely ace Te Bae!
8 TAS Wit caraeancy Ce wx Gla ae ok Wie Tae

TAT CHCMOTT CAMS VE LIT SHA ALY Oso AaTAT TARA

SUT APA FAT SH! (Toa 144) | oF Agr aT CHEMIE € (Aer

aia) e Wx (bee) Sta ace maa Claro aay CSAC
CHIVIT GAT BT BATS GET WS ATG G GBT HH AA TA CSTCA-

CAT UC BAT as Fi Sieaecsy Aeatat AVIA OI AL ALFA

Tq FA VAT OM Aect Slew mem Aa! wala e AIS
(colourless-uary) gay wi 6 sb UE (coloured-starchy)

Glew 201 cannfoces Ge fafa seer HT acace (Toa 144) 1

Of WA Vr AG ASA VACA CHTCMIONT CHT WA, Aa

Way as mabe cece carcalos fasatacaa (Tecombina-

TS HH A TTA TTS |

tion) Ace MRGATHA SA CSIAT More CANA CATA ATA

yearteeng Stern-aq oa bey

woneas Xerces (carnation) a Ae aCEa

CAA Bay MAT Gla 7 a Cr eae “arg” (Bar a Ae) AW ATSTAs

Ostet weed way wat sia Bab ara, Stern aay aan

Drosophila oy waa Y-SCCTOM atl AG Bey wTH-

CECA We NX GNCMCATAA CT ACS VW TSAA FC CA

Xara alae L weioa X canada afb acre!

Ok TATA AT @ MATeTlas corcaa Gla Cre b asi Wai

CCAS WCATReTA aor X CAMA HSE SOT TSC Ta

CACHIAAANAR CRG CRG BW CHTTICAICAA AeA VS ACHE!

carina X coca cre Bare ozs oa B arevl oi

area aed Cr aty Brac (CeMT-AM) ACSA CT SCA Gas

ViaarG (AIT)! Aa Usher wrest aay mat Baia vareize

ated wraat aia b-y Gorm wlan! erat aw TA aT

(L opis wae on X CaM) BONA aM AVA

BA OBS Absa (heterozygous) sql Sx MeN AA AANA
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Lid bl
L-miafer Y-GHICTONAX- GHITUNTNA a SGOT ANT *

Lae
ET i

arncwr am “Sracray
_ aie amyerfas, ae Weis ,

r a

Resa cat ayesta cat

foq 145

AEA WIC BAT MAY ates sen feantacmaa fea



804 mecvanite

W201 Tron wart X-cHrOT (SATs asoT L-areies e SCAT

FATS NACA COCA CRG X HTC) QTC 1 HS X CHCA WAS

CAAA VY CHUAICATT COC ALCHS GMIMTSICT Chal AH! ATT

OPE Al QCA Ace Ms TAHATS (aT) Bele Sacer

(carnation) @ elas HMA WALA Te ST oR FSCIA

ATA GAT ASH AGA ATA | CHAT AT MHP LACH MT HT FAT AA |

ACS At ASCH Tor as Tess XH avs i

TH K-SCMCNAGT SIMS VATA ALCHS Coal AH LA CHA

FAL CSA LH Gl OF WUACANTT SPST ATI A CCF CTA

TA! WAT LSA MAA Gee Ae wey Aa’ wreace (Bar-

eyed) QA SCP Aer RTSIIS wis Ml wowrfeacwe

HSU ASA FIAT CHICA ATCA AH! AIT xara wocy Y

TEMA BMGT Sa X-aMCAA Caaaes A MT

fawla yard al MSCr UICATESEA RVMelas Bsr wea-

cart ences (Tor 145) 1 oF HoT RAIS IA FPR CSICAT

WHS AAG WS ACA! ALAR OF WATS CACH Sie eorad
ACIS AMT MSA AWA!

FASCIA eA

TATA KPT TAL TPCHY AFG FHSSIAT VOT WAV FA-

GUT TAT, GR TAT Feo GIT, Ceowy ST Ate 100G7

C47, TWA Alolocw sol FHeCa za ora 4000 ca THT

2000, FASO TAT, WCF Boke Pres Ha aa “esa 50

MTB TEM |

FASCCAT SF STATA Gey F, aeeq Shera Ace ase TacitAS

(2aay) Cieewst FH (cross) sq ey) aa WA ATS Glew lers aes
fasaiacersy (Tecombination) Ghemay a THs STAR GSAT ST

ANAT ATH

Ty HD eH (test cross) sq HSA BA A SAN Teola a1

a F.-g Ohewrie cae atae corsa am nem aa Fe coarse

SPR CoIat aa Tarn saa Aacocd Alaa wWalo Ze

Immer oefsi am ae ata X e Y ost caren sates

ax Pp Ra sie eeray aa! RXyy oe xxVYY Ufacwa acy

ALBA WA ATS Tesla MS Reo ore Ascra Slew wet AHI



ei eu 805

XY, Xy, x¥ wae xy cette Cierriecs qeracy a,b,c,d gen

ZA LA ATT HS CHG HCAS (Bere X,x aye Y,y) 3:1 prone

AAP TSAT GH SAC

ad 2p +p

be 1 — 2p? +4

(repulsion wag p @ coupling qagy l—p xa FAGeKAT

ami XXYY 6 xxyy-7 CHI BH BICA GS coupling gar XXyy
g XXYY-7 TH FA SAC SKS repulsion aay F711)

FHSAA AIA P AIHA AA (ACH ALCAT AA!

(bc — ad)

aq XxYy Olea aq Xxyy Shea Apa Fa VA VACA

OF THI Gla 3:1 Brae 6 By I aly 1:1 Brn

AE BCA OAR GACT ALT VA

ad p+p
be =2 — 3p + p?

ow p= — (bc + 8ad) + (bc + 3ad) 2 + 8ad (bc — ad)

2 (bc — ad)

siae eure (crossing over) cana aan fren aertas eA

fafex mniantes 6 worsatr weg sine eure solae

Ba |

(1) awewa aera

woaleena farew acqan acq Bridges (1915, 1927), Plough

(1917, 1921), Stern (1926) cacafecra ce cacarisencea fasoaet

Bocas Cra ACIS TACHA ASTI ACG ANTAL FWA AGIA

ANY ALS WC WS ALHSA sae eer awe mca ati Bridges

(1915) wea TT Fat Drosophila-q agm aE AY ATA SAE

GUAT AA Ta iiaae‘a aa fein crew ca Bonieens Gols

20



806 onitcoater

THCRICNCN ora THC FAH ae e ato Treta wa Tots

aM SiAe evita AA sen Aa (Tea 146) |

(2) CCRT Berd

BOANPA ALI AAT sie CSTs OTT AA aT) Tee maT

WAY SoA FAL CSA BA AH! aPAera at Bomba

morte SiAt ev ZA Atl TS Aka wale wa bea

80r

i?)

we OOF

= 50+

® 40;

30;

© 20r

& 10-
is

1 l a a

0 10 20 30 40
faa——

fsq 146

Hl BOMBA Bln wSreMonea Fle evIeAa Acta Bat

TAT Arr |

CHR SP CUM BA OMA Al @ AIA SR Gerad

2 wes Fey TT fale asc eal Baa AA OF

THICS CHTt STAR GSA TA MAMA ACT ATS CCH CITT STA

ebay crt Tocamg: Haldane~gy (1922) ace cram AT 3

A TON Tacsacerq wie ence crea wnt (hetero-

gametic) cara (tama XYqi ZW) size corsa aa sa eA fe
STAR CSA BA AT!

(3) Sra 261s

Plough (1917, 1921) @ Stern-gq (1926) ave ate esraq

Baa Cx SMa Wes sey wee: caveats fasoqet

BCH SAMA MSI AMocl Trt xxi Plough.9q sates cece



FIA SUIT $07

CHU AH CT FTSUNAHA Oe Sa TMT CM Sree Borsa

eine eta 2 AKG! Stl Bary als meas cet

WIAA FA CSLAT BA ALG Ae ST Sra oF BA sew

(4) caeittvacaa oer

CACUITACAA TAPOTSY Morey Sle Goray Aes AoW =A

OF FAI Gf Boas oma, ana Sonia Teer aac ct

Moras qi Beadle (’32) @ Graubird (’32, 34) great

e Storm Waa aa ten wah sate wl aE

Hict UTES Fre eoiesa Aa Tay seq cAcrylaacsa Fe

CH SAT GTR PCT AINA Se STA CSIAT AIA FCM AT 22

OF FH CHAE TIMlOUA Hore Boas ZAI

(5) vwebrcarceatntecta 2er4

Mather-9gq (1939) ate CHCA Berra MbAeTATbT

SAL GORTS Wass wetias aca) White-ggq ain eorswa W-

IM VASA TAKA Srawioy (euchromatin) @ CAbITAHTATION

APTI OCS THAI AACHCH CTT ACA SIAL oA 2A!

(6) corner fer neeniae ert

Sturtevant (1919) svq acayq cal Ale Os CHG ICON

TRIMS SSM Sipser For slat eorsd TA Fw

AA Gel Af CSA Gay CH CHKMCATT CHGS STAR GSICAT AF

ata ona feta aera ca, afete scaivs cara aie eeicaa aay

watt Tate eo ofa er Tew MS CS CTU CHICTICATT

ale ST TS VIG BA GA Gay HA CHIU CSM ATTA

nie TR Bal FPR GoAA VA AMES McA! woe Tacs
oats eq Schultz @ Redfield (1932, 1938), Glass (1938) «

Macknight (1937) «& ae aye BAT I

(7) careers wrarerieeera (aberration) aera

CET CHICA GVA FACT AH AWA ATH oe ak Ala T

TENN CACAST BTS Ws FR eorad @iade

"Witte STI
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ime eorar «OO ORNS OSTA OPaTOT aT

PT RHE! GF NATIT recs Bosal Pras sar Bae!

(4) SUT WORT CRCTSSNTA SoM (envernon) gra Fire

COCA BA ZH MA ATI (4) Repose (inverted) Bete Gea

Erle CHIH QS FA SOI ST Faroe WATS Tec BCH

(c) Sree Ua e ates Baorrafarty wee she eos

ZA Ae EA Ta «= (d) RaorAa CONT GS Sey BHOPAL

OO FTL GSKAT ZA TSS BH WA! BE Brorem Boreas

TA FAL GLIA AT AL AH AI

POUT e oR wae Bq Cre Toeace Cl Hrerencecas

EA AL GAA Hs Mess seq ary: © Dobzhansky araq ww

SY BMT BCA WT SAL GSAT TAI AAA FT VA! Foy

V-SISTST TTC OFC TA WP BA ATT ala

Goa Tare Te wee wa al Tey ceding Bc

COTM (OCH CHCA SAL GSAT BA Gor AR LeL AM WA!

Tefen wacaa Teazerer (duplication) apare wrena Tart

Cal SAL GoM Wolsas BI YWORlpeny ware Bea ray

forace ta Fars wera (duplicated) tat ae ACG FiAe eSICAT

a Tel WT!
Stadler @ Roman (1948) Gow WA cab Mom Bier

(deficiency) BCA BTA, GSAT ZA BA AA! Ha BK

Woot BT AP Weemy FA SSM CPI TA A CG LA BAI

BOMAS SA GOAT AA BH WA!

TATSN ABH LACAN WASIASSMA BT FAL CSA FT

Met BA TH Cl GSAT WISlISoa BT CACM

CHAKA NCA SISA Ae (synapsis) ay al TRE

sing esa aac Sa Treat cre waar cr

AMISH FA GSMS WSIS FT!

wins ouraa Tatex Tear

qite FPR eo MASA UA Ore focace fay a Ales

VisM aie GA Wa Te! sie eos wale ware Tater

Teer CHa TM ASCSM MCR FAL GOAT TA Wala aA
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CA AAG FAT TH BA oF Alea Mew saw Tey as-
AT Oceana Taser Sa WAST |

CoM Cer TMA TSS BMT HAUT cHTMTbCeA

TY WAU STU CA SNA Aa Ue falar SVT Bae

SR eo Sl Aware sie esa criiou aes zea
(arcs aay fren) mca gai DNA fay zema

Ae carivcen Ter ex aloo: mwa sine eo DNA

Ta TOMI WA TA!

GFT MSNA Osis Fe CSM Alt oF FHeoazlet

HA, Tore Te pT Aa ATIQE (andom) ste mNcaI
Maas ose TAH GS Wawa TM W.AbT STA SA ZA aT!

Sine evr falen Sa CSI TIA, CRIA BARI, CHAOS

‘oq, SAT Sone) er weias =A

FAR CEA Wale Went saa Gay tater fasta isa

TS TOIT CHT WAT AAT BPA WHAM Aa CSA

RFI

(1) Sax.aq (1932) animemr away (classical theory)

Sax-G4 IO FCA COCF Wena WI SPR eo Za1 fUcaiba

Aa, LT As WS way aso acy (loop) sat
tTaTatibwsfa (sister chromatid) 6 oa ary weal (non-

ster) THTGOT IA GPAY ACF! CUTS ALY Aa

ATT SAT CHMvws ia aATCY aes “Toa 147) 1 Bay CHICMIONTA-

TIA ASS BA SAT SAAT BOM HA AA WaT A Beer

TSANG WAT COCR AT! SY Bey Was CH A VT

STAM AY TA GAR FTA CoM IAI
(2) Matsuura-q (1940) fae-sntyarer (neo-classical) a Saye

Matsuura-q (1940, 1950) aw afae oO Best WATS

Fast WMC VIE SH Sia WS TeT CHMCwOA WAT

arate (loop) aye AA AGN VA BHAA A FAI

TTCMTACHA CHC HET FHS VACHS CHACHA CSTE FUT

AIHA CHG (relational coil) ecw caBICMCHA OTH TacH ak

TS CA MENT WH SMG TSE AMSAT as! ws

TTR CHT era TASHA INA eH ALT CATT MTT

axe wearniscor ance fasaten on ania wow Tal ava
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WCS TIA BH MGS TAs A A SAN fate ay

CHAT AA A CHTMiocey Wer falawq (Stak ew) TA @ WAT

TOF CET GTOA FSG a1 fae-aninerer soa7 (neo-classical

theory) faery aye aS BA AI

(3) White-gq (1942) sean

White-qgq ae teticareimioa (heterochromatin) e 38-

tatatioy (euchromatin) seer cenott tS ALY TASS AW VSIA

CH HAL GSA SAL TOK CACM MCAT ites

‘OTE GORY SA APRS Way Seq We BATION
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[qe GH SIT SeMA Tey ae oH ST G1 CAE CaCAT-

TARA AA SIT ss ae fase sa a CHET GN ENA Taos

@ MISS Bey mprnhey acs CHAT KIA Wis aa Taher

OATH COS THAT Tae TI CAUIaTMION Gea Maite oe

sai faee Bbrarica Gorn aod feeay ore a! «ae

ATE CEGAST GA BVA VASE WII Sane 2 Bora oryee

ance (fot 148) 1 at BA VAST @ AAT TAI Biyee (srass-

hopper) Becarmiva 6 CROAETATICA Moria ACASPRCCT

SIAN CHAT AT CGC A MISA CAVA TOCA OAT

fase SU FANG PIG WE MA Caafow ate (chromatid
bridge) cat ATH\ AAAs ee SCM FACT UNS ATR

SHANA TS ocr fecenataiee (diplochromatid) cHat AAI

} | | YY
Ge =F
f ff , I =

a b

tsa 148

FTA GOAT GIA CAVICAICS TIBTAT BSTT |
&— HTS CRICAICUATA CHICMICA CHT ACT SPAY CHAT WA,
b— ASS AVIATION Becey (MICH) BTA oe fay

Surataiba Ue ASE Tem Ga O Beyrer fava wat Aq

catia wis fare wage cabcaceation wy mace

Taee Rema wear forenemivy wea ato za

(4) Belling-gq (1943) away

Belling wa ea TM Ure Bes alae ews Bo ATA!

OM Sioy UTE Bey aS cHtsaaenian Penn aH!

AMC AGT AMVBUTO ASA AA Tes BA ANAT

CHTMCATTT eT AAMT CTSA CHT AF AR A BOT ASA

TSTMS ARSMACTA FACT AACA carcartae fet ersce AT

rat cer caer wetecs fafer arena carnisarater once

A FRSA THCANAAAT NPAT ALY Ve AA! «ae TOA
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BLA ata Tecra Ace aes she eer =a (isa

149); Belling-ey woam waa aonomaa Term Arce

Sie CoA TIT!

ee ee 0 ° 0 © @ eee

a xX OK
o Oo o oO ee 8 @ @ @ 080 60 @O

—O~ ~~ - © - O22 = - - =O - 0 -& ~6 -6- — mo ~ = ge ~@ «@ -Ge-

em <= <= Oe oma ow - = -G- “O- -© -@- oc me a = we Oe ~G- ~-O- -0-

Belling~eg ae waa af eursa afeaa for
a— coralisarar tet Tort acre fey corcnfaaraer tera ace

FRAT A MIS A AMZ,
b—wonttaa araet wera eile sae

Belling-og weqM VATA AAnios caaive by siae GUA

Ve A abe ao utzafete ace. fre cA

FAP BCAA VA THM Teas a Hae cariocws stae ews

Te FN CHE! oF Sey Belling-qy gorse waa sq aT

TRIG OF TSI GAA MAA MAS LAA AA CSHTCMICATAA, Ta

Teor xa fee Tater ocqae cece SA TH CT PCH UTR

CHUA Tear Ht
(5) Darlington-gq (1950) awa

Darlington Jansen-gq (1909, 1994) arcana aTeAcTT

OAM WAT! OF TSW PLACA ASS ALS CAIEM-

CATA CATAIONT WE TaePs cas (col) @ aaeocag Taree

acacia (relational coil) acy gaol SEPT TeA ace) Tale

THEE OE COCHA WU CRIMI CHICO WSU MAHA COTA

MA TS MA ATI NMA acer Seer ley Le ATI AA

WC STAR GU CH MIE! OS Alraw aia ZA
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(1) CRTC Te TASS ACT ATTIGG KAA SCE SATA
AES La

(b) core HTC Bere cannise wkbra ace face
axa (relational coil) aixe BAi BAoceAeor CAa-

CHT CHTCTICATAT lee Cl Tacs Tacoma SRT ace

TINGS HATS tae wa favatotcs cis wea CTA |

(c) wren Taos Lens ALY Aes Sw Wy WA

OPT LCE AT |

(2) SBR T WSAI FC HALT CATTGTSA AAT BIC HTC

2a I

(¢) QF RA OF MNIGU TOC TA @ SAAT AAS FAI

STSPTPSLCA OF SHS CHAT CAF

(f) meq cat carnitcwr oats cannitcwa Sx are 7.207

Coro AA! ws We Taahe CMMI Bore ICA

AI FA
(9) asd Grong asl Meqt canniee (2oN-sister chromatid)

(SF ATH

Ch) Oy areal GTAST CHT ACN AA BO WAT AWA

CaTaTiocwa AI A

Qsord se eum aa e Ua aieaerm forms ToT
(chiasma) (Ha WHA!

DNA-g sa BiAPFS TOA WA FAL COAT WaT WAH

faeriag oT LOA Bes ct Facet! = Meselson @ Weigle

CHACHA CHOOT Cort mabe Sta Aare 7, DNA aH

SUS G ALATA BA Heat faeatacemry (recombination) xq

ea Uhl @ Whitehouse-gg anana Teast creat SAT!

(6) Uhl-aq (1965) swear

Uhl-e4 see care faerera wien Bbracecera S wey (DNA

Cernmetay wea) caratonca DNA wre celacas (double helir)

Beoia Borie Asst wer (link) Tr we as

od wenaia wees: DNA-Z cecite care at acecea Tefen

Seis WIM BA ATA @ ATS ADE (stop) Tansy Bet FAI
east DNA Gerg TROT AEA CATA OFT SM GFT TTC
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at link facr aze ace Bete HAG Aaa Ore ink ence aT

cae DNA aera Fa W8br TAT Se BA Set Links, ce CHT

QFE AGT ACY HAT AS es aa seq DNA au ses-

ofa azfiatelettuae wer faee ma aH fey aa
CHTMICATAGT COCK A AT BAT SGT ee lenker fey cH THAT

GBT ALAA ACY GA APT fe WHA AAT ALS AF Ail, GET

feet wae GATS cbt CSCC UGS FET FCA

GF GIA AAMT TW VAS TA! GT AA Gay BMV let

NSS TIA wICNICATENA To aT wa DNA we, uiaivgy

UIST MF! GF BevMeiea Woe TENA ATA CHTAocoA Berl

falar 2H |

Uhl.gy sie eur aa Wace Test Arg Belling-og

TST AANA PHT BA ATT!

(7) Whitehouse.gg (1965) swaw

Whitehouse-gg ame afar euNaa wien Carmibuater faa

SH MCNIAA AAT CATT CARAT AT CPE
SA (synapsis) Sx CSM GtTes SATA mMATATw:

qeqt (non-sister) capntbuctaa wx stat es Tq ste

GOAT ATA CH CHTMbvwA We (Ala TAG *letiaosTe-

DRG ALT AT GET A COC TT Ae CAAT CATT TOCU
fos @ fafass aaa asturt wa unas aieina tense

AOA AAAS GOT ACY AE TA ws Hear AMT AAT

ota DNA Geony ax fog oan ce DNA-g afaarea Com

CH AMA TA AT! «AACS eUAG WMA VAST | ACA

Fat aa fame DNA Geers ace cre facace: DNA

Cente WS LH SUAS Now BS wa a! Hotta, Ito

wae Stern-qz (1966) oratbpy oF TOTS ANA BAI Aware White-

house.qq sve DNA Geomena oe SECM STR CST EH!

etaae fae: fame aexq DNA Gerry ce cae a Ose ofa

ocaret DNA asc ace ari rat facie ca, ware Neurospora

eae Aspargilus.q atae eoraa aie Whitehouse-~qq qa

VAT Bl Sst ak Torn Hor His] Bor aca oT

ee Ase Sa We ANE!



FTA CUTE 815

FIA Bier Tene

STAR GSA CATACH TMT Hey aly Le TCT AON MATA

EMG Tes TS AeA! CHT Taw tA SiR COAT SIs

TANT |
SPH GONAT A (OLS HUAI Sera Bay Ay Ba WH

GA GT CACHE CHICNICATT ATATON ST BAT ATT
CENT GICT AAA Begs (linear arrangement}

SAL GSAT AACN AMT BA AMT!



Bett MITT

AiZcBiettern «© faSePacran

MHpwrfss esis

Acie fasta fea fasetaiact wecdrenss

FTTSUTTS Be ALG AA AT! CHAT STAs aE Ss Bes

Oey MOP @ HAG aTT TOMS OFS eC |

ARIANA BAF “aaa fatale cece Coal aH ae
THOR Bess Uefisweica orewsa srr Tra Ber | AreTAerwe

Troe trata maces ct fra alee a) | sAtaa acea

atacernas (erythrocyte) canag fate hnat Ae ACR TA aa
QA TIAA WW RAS AYE!

Trex tna fatey sera aay acedia fe mscrener

rae oT! fasts unis 6@ enon cata teat

VITA Sy CIAT MMIC HASTA SA Sl MAC IAMAIS AAAAT BAI

ARIMA CH UITITS ST AA VIA Aor favs lacna Sra aT 1

CT Cae TT Career ToS @ MAieeT WALT

falas aa slaw Conca aed aimee latest we TWA

ACH ACH AAG AMSAT AAMT TAG |

Caspersson gay FOP TTA @ WAI RIAA MAHA TAS TS

a Bayi Accra RNA 6 cenacarcaq DNA-z ay

OT WIE WME! HS aes wre sige sane Treats

(HACE VIGTSTS Coal AA @ OA Be SM AG AA TA! 4

TAH THY AA CA, Coe Gale may tee Tat wee

CERAICATT TMC ANG MAT AAS MH @ AMBIMT seta

AE BA «es ASMA SA Aaa A LUT CHG AG WA

aa |

Tara fae aaa fatten G@ ASCE ARIS

wae Tsfuy alee se

ATATNTS TH AM ANAareay (e-ray) acm Bq CHACHA

Boer MeOH TASS SAAT CHMUMTTMAT IT CHITA TeH-

acta war MEM TAR CoM UALS CS AKA AT @ LAT



meebo @ fate naaite oer $17

AQAA UF! GA VT THOS wae AACGIETERCTA TH

MI Maqwea Aol THoRM |e ARTE ULNwA

OF MATS HA GA BAS AT CHA TS ACH AH! as vetoes

AVIA VA Brana oma conaa fafsar fofwernt war Ax ences

(ACS TTA @ MACE MPAs BeTT S-naeres Hee

CUS ST STA CNN BA! Wl AMAT Waco assy

TACT BIG BA CST Hlacaa Bie ere Tres aca az, AAAS

fais Ct, TH Mas HI sy ae Accent w

ain Tretct Aae ASS Sorene (byproduct) agq araca oAeTaT

Coat TA) GRIT GAA Ber Jerre MATT AMACK A

Ona THSA BT

BUS IT AAG CH AMAT ASTI TACT BST

Sey TASS Fq1 ok oleae sacs (fragmentation)

TA) PIM Fat WAH Tater TAM Mee! Aer

aranea Te (direct hit theory) oar AAA CHICAT-

CHIN MTATS A AGT AE QA CH CSCATT COUCH TN! AAA

SMT @ CHUMCARTA SAS ACM AMMAN oF THACTA Fy BAI

APS WM AMTRAS To (chemical theory) BAA AAAKTA

HOA ARTA AISA TA GAR QF AAI CA FAT CSICAT-

CATT COC AA! «AAs AMA AOA @ AaAaMaTy ASA

HNC Aes ASIA SAS oF Tawa anew: Duryec

CT CT eras frost aly Tateaiengy meacvrenecy seat

BA WS CaM Corr ae «fay fatearerg facatart Tatsaer

THOM SH AS GNA ALUM AAC CHICA TOCH AA AT!

ot were fateh Gat mace wer Aaa ae!

Awa AAAS AT ATS TSH Trew @ Acres

ae falay arora a Bis FH

eaceret eee Acetabularia.g (fpq 17d) fasattacna atator

Corr mccreracwa werd are sar Paracas: eset watsns Tae-

srace sofas cere place far fatale ea corey
maT ZAI

. Sea urchiniga aortas TOrarca PTT Al MST, ACT SAT

me Te we ea fatter fens tah wr

TST Tl NTH WE CHS ETA eres Tere fora g Tre-
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STAG AH UTR Ma aA AUS hITe ace BIT,

QA GF MH Baie ae ce Aacormerne Tet Cer

OTE MII ST AUN Fa

Tre tarcra Gort aecoreercaa ert wise (amoeba) ary

TAN CHS Bains xy) Amoeba proteus.gq faty tara Trv-

Sista Amoeba discoides.gn mRINECT Flac Thea
2 faBztaca Amoeba discoides.og foe; fou, sian Ore aT

wae we fecm wa ot faestere festa

Amoeba proteus.og ARIAT Beursiae Fa 2 favs lacs

Amoeba discoides.oq fam, Toe, piam oral SH Bee ARTA

mecoreecaa eer teeta soe ie eat fate THE |



oer MTT

CRIicNicnicag safer

SCO HAIN Masai aly Mee: at BA ICICI

Tate Siem ea Taya sar wares: fatey Cena wenn
aa Gea TATA Sa ATi Aaws ste eorad wrens Cora

Tete Fta cacaios Gorey ate em iayta1 sa aq e we

AHSS NSS RTCA Als FHewA (crossover) a

Terceqe (linkage) a cacates safoa (genetic map) agi

THUMICATCTA Waloa VA LB AAA wa Bawa seat wa
TAHAT FA ATi 1911 expe Sturtevant gopher cecm-

CARA TWAloe Wey soy Bealacta! a aca Bridges @ Gane

Teer af wala Coal scarface wacalos walo BTU

aacoreartern (cytological) Gone CAKNICACTA Wala A Fa

AT Sl GSA THOS WAST BA HRICACAA Tiida aq Barer

AMG Viel TAI

Taattes METS

POPU SA Seay Gq Tots FA cHqlos TAA WA Fa TAI

98 Vapi yA

(1) caries corr aaa sere sie CoM Fl

(2) CERN CM RO A AKA SA COTA ZAI

CH HAA SOT GI TS WA ECT ICHAT BPA

GEKA ASAT SS CHTt Ae |

CHA WAG SUA TO BPR CONTA SFA AF CAH CHICAT-

ca & ao aitaa Be ietat Fa VAI WAG erica aA

Bint Coad Sra 2 at VHA AA A AT ala fates

CERI is aes (unit) aan UIE!

SPR CSA BA Wersaly weg oe waiacen Taw aelas aA!

Ge oy faa face aber Bar zicaeray |

cwrearcren Tester wire arr faa

wart aia aly aia Ae B faseq (linked) a ARS Us

CA WT WA A A Sila ass TIC VATS! «= ze-
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wig aia Ag C faeau areca, C alate & ICAI OTT I

Awa att Be C oak areca Bates! cabana Aa

Bb Glama nce caren aabb-q aH sae aie 30 mortem

TOI At Glew Bee recombination type oem aA SA

A ae B alcaa acy Baa Bq 30 HSE! GAR OUT CAbICH-

wren AaCc Glance wrat facaise (double recessive) aacc

Cierra Arey FH Sacer ale 2% aoa vara Slaw oe Te ST

wT aa mA 6 Ca ay ay 20 eae Gremio ok fear

aia ta C-A-B faeq A-C-B are ona aea sacra fara

sta B-C-q amy aauta 50 wae ara eae foots sana faa

ew B-C-z acy waw 10 wae arqi aay CcBb Sierra aca

ccbb Ulama FH WA OM CT Cl ASA Yana Biers sess

Ra 50) awa A, B, C aicaa faa ava C-A-B (Toa 180) |

Awa cero Toa ataa wera Tree sare LT SAS

OKA AM FPR CSKAt AA ara waa fer Aor ata

eval 24 6 aia Tear Tan arn waar

50

A

tsa 150

taro feast aaa et Tadtat

Emerson ¢ uta EsaYCrA MATT CHS SEA Tarcewer sATSCTT

faa faa ones AT! BETA Dye CHICATONT eae (sus)

a soa (starchy Sui) acaa (endosperm) fapay ate,
faermenat unease (tunicate) qyat (Tu) a retas seats

(tu) aia, paste (glossy gls) at saretize (Gls) omacea wit

ence! fatex waPeT RRS GT GE TM WER «

foeiaces (tunicate) eag frente “or Er 29 Belts

os Ta ai 29 ose are se! Pela © osECe
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(glossy) attra son fasataorraa am 11 wee ot ate Wee
wea ae 1] ese: meters (sui) @ peers (gl) aaa

aces faeaiqerrcan ay 341 awa ® WI aca aR
34 OFF1 Seer os Tear ahaa fant ze suu—tu—gly

Toa 151) |

sui tu gl,

i 29 11

fox 151

Som owe wT SIA sus, tu 6 gh-q Beg OTT
QCHCE

su:—gls-q acy Taealacrcda sta BT sui—Tu az

Tu—gls-4 3H Tarpatlaconrctat SAA CAPA CCH ATTA aT
Cn PTA VA CHA WAV SIT AMG ACH MSC SAA ACAI WAT

eine esq (double crossing over) aqme AA sui—gle-a

TA FAT STH CSA TH FAR CIA AAS 4 WA FIA as

THTANGTG eC I

Be BAS Bla fay oF xara aTAioa Coat saver a aida

war wid sere’ sm fan aa ati St GUA AAT

oOUA ATA CA Bidaier Tacr Mabe Fa Be OM WA FIR

GIBS Ta oF Wales Ales Get Sly lar aWweas WAI Iw

Tmt SC WBA SPR CSAA ASAT TSS AI! eas

AS BAA wo aia fac wabera cece Torr ata face

ote Sa CTT TAS VT MENA ASAT!

CNN Whey war Seg (linear arrangement of

genes in a chromosome)

Roux 1883 etry e aqui ec Correns ¢ de Vries

aaa ot vaca fear Biers cra weatera Xara

Gray oven sta Morgan army ce caret wa fet eT

TT UE Ka wk wert aietes sare eer coca

area ore weer! Sturtevant 1915 yw oto] HAPS

21
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BA A AR HA SACI BS Sica BT @ LT AAA-

cm ue fara sa ae ok ober Ga TAH AA

FI VS AAA YA fave sat ea MAY Test Sta
face omtheT a Teme a wk oaberce “wafer, a” (tree
point cross) Ace |

foa-fare,-rateet al three point test

qT ae, weer carmen feate ean fear ver abc:

cabaret ABe gana faite (emer) abe_ og wy
abc abc

(cross) samy Tana Vigra WIG Aw TA

FHeoIAa iy Cet ABC

(non-crossover type) abc

CF FCS wrt Abc

(vay 1) aBC

OR FATS Cert ABc

(vIg% 2) abC

HAG FHSS cat AbC

(double crossover type) aBc

FAewM i Ciera Ae AEH Ct Al TAU HA-
CURLS CIT AM AHH FT AA FAT ost ALY TAI
APT AUT FAST AST 2 YA LAA WH A aso

FACSKAA ASTANA CCl FT EN! Ale a e b-y sey eHESTAT

wer $e b 6 czy Pes Were + TH OTT A Se CF

TH WA FHCKAT Worn Va 4xt gees;

Cya AeT Carrere fear faeso (linked) eta za—

qmmat (browun-bm) a wage (Bm) snfry fares aia;

arr wyletecary (aleurone) (pr) a ares At (Purple)

anieecncm (Pr) ata; mrerer ger sven (virescent) rm
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(VY) a wae ora (V) aia Emerson, Beadle « Fraser
QUT OT CCT ak etaeriey face cater acatecer |

wim sor mera BM PrV stems once cometary
bm prv. prv

facaiae “me Sierra! Gk aT BT AS

ey GAS ROT Gloria za

Bm Pr V — 2825 eyessqaia Ciey
bm pr v — 23557 42.11%

Bm pr v — Ss bm 6 Pr-9% TH ABT

Feu ofex
bm Pr V — 776 14.52%

Bm Pr v — 2015 Pi @ UZ TH OF

Feo bier
bm pr vV — 1940 35.62%

Bm pr V — Wy \ (GMA Pew) Lm « pr

OR P) @ V-A TAT FAI
bm Pr v — 4607 PACU S Oley

7.75%

wag «| — ~=—s«édz109

aq Ulan aor a fre wa CA PrewaTaaly carts

HAT SHeor witia Clam ala bm @ U-4 WA Gea TS swe

aia Pe Pr wae WA AA! OF CAS SCAT AAA APRA

santos ai Bay ws Ota Slece wetacy Om | Praag WH

GAR PT GQ V-F AY GBT BWIA sie CoA TI! ak Torr wes

faa Za Om-pr-v |

bin @ Pr-O TWA BAA LA A YA TATA WM GFT FACSTAA

Sr @ TAU FACSAT AAA CATH Tete 14.524 7.75 7

22.27 | aeB GA PT @ U-F TH WA ZA 35.62 4.7.75 ay 43.37 |



92% seb

bin oe U4 wey sing eoaa Ta TA om 6 Prag Het Bir
COT BA Pr eo V-A TT Bin eoKAT Ar eae Om 6 Uz
TA Wot aie eeray (double crossing over) arcay CATTRT |

weary bm @ U- T TT CH [14.52 + 35.62 + 2(7.75)] a
65.64 (foq 152) |

22.27 43.37

foa 162

Coca abet Om @ U-g aay HAE BlAy eoaA aa facaoar

TT FAH TT ANY AY Arq 14.52 + 35.62 gee 60.14) fey
bm (Ke Pr-04 Hae 22.27 wage pr reese U-4 Bayt 43.37 |

wrecat bm core v-g Hay (Om pr4pr—v) aq 65.64 fay

CA STA oF Tay Bee Ty 50.14; woken wat sine eora

ara Taco A SAC GT TA ABA! ASA WAT Hleqs

TM ATA THA SIS Ver TATIOY oreasor ata Tacs Tea- Tarr,

arabe at three point test sq yaaa Ge sere ai

TAH HAPS BA CHRKACATT Telos ToT SAT STA

QFE HANIA VATS val A Sia wee cat meas aheaz

MASA Ast

wore frots w@racars wales afer ata face oa ber
FH TAK O® Slant Va sre (Slack body-b) x sarees

ceces (B) ata, ore coat (purple) ory (pr) a sreifas

vere (Pr) aia, aronena (vestigial) ope (79) a sarees

area (V9) ata, ariererera (Plewus) fer (pz) a sarees

ferry (Px) ata, wera (speck) we (er) a We

wea (Sp) aia «tat aterionn er faxtat sare a'r

fear Tear ata face acaetr other sar wae «Pr, Ug

po ata Tan MADR VAC CHT MA HT PT @ U9-R we BTR

etic 217 125%. vg @ pr-a ay ale eee ary 535%

OR PT G PL-GF WAY FAR GOLAN WIM A Ga 46) Twa



CRTTCN Bret ibe 825

oF Sia forsra Tana Za Pr-vg-pa farqy pr-vg-pr (Tey 153) |

46
s.

pr. VE px
4 SS Nmnais i

12.5 33.5

‘sq 158

Q GANT Bay UIE Sia 87-7 GA TAH FAS BCA

Sorcaa abe Cl CHI WET ST Tera Ice 8P STAT MATH FACS

at 8p, vw @ pe Bin TAN MATH SOI OTT A SP

g Pr-gh TM FACS BA 65% ae VI-sP-A WAM FACOLAT

sq 40% 1 wraceT Carma stator op icra aN Toa 154

OAT BC!

40
rm

mn ” angen!

12.5 33.5 6.5

fou 154

om Sa oz Ba fan saa wa Pr, sp ec wR faCE

age SH UAT CT I Pre CA MMH FHeCKAA VA 21%!

SP @ O-F Ae SIS ORM SHES Al Scala Alora STA

c-3 rq for 155 watt Ba!

52.5

Pres px SP

21 31.5

fen 155

factions aaa (Pr, % §P) TO TH ARM TH wh
ome MT Sia Ca THE Tee FET wT fare Fae

way Bey TRS GTA TA Poe MOT TTTE a Cs MATT FA
TS AAI
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Borer fol wen whoo ue aia ‘O's aR

Tract sat aay 5, 29 @ op ain Tara rab SUA OT CHT

be 9-4 mH 18.5%, vg @ epagg my 40% aa 5 @ sp-z%

ayy 58.5% gAeoA TH BCI OTM Ca TH Ug @ SP-F THT

ae Za 40 gay (unit) wok store aia O-weE for 156-9

THAT RCACE |

58 5
ft a

b opr vg ec px sp
—_ ro —

18.5 40

toa 156

6 ala Aaa atfacs aie: & galore O am ze nana

einai fates aCe AM TA! Sea porters holy

CHACANCT BATT CCH BAS cat Hee al MB AeA

Wier Ba TNS Ve A BAT Hay CELIA Talorda aay

aranay sare sqi Drosophila-g festq twarcmona aia 5-9

aes Ute Bas BIA BE! Drosophila-z fafer cecacacaa

sTAloa Toa 157-q CHAT ACHE |

aye ora faten wie for fer carcacarsa Aion oT Sar

Sq Bee! «Fahey oe cers GUTTA OT CaCI TAToa

soa Fat Zraca (Toa 158A, B) |

mero NATE

CASTES I Cab (MTS), Men, Bro

LEMMA WALT BA BA) AMA VC PH TIAA CCMA, [era

CAT WAIT BA AI aa oF Goncsy fala safes Bay A

CHICKS CHCA TA FT SA Case Teer wales

COTS CBT CHM CHT ACE I SAPES ST AMT WA AT!

A Pe Seqe lars aT BAe e cence erat

teres fae eT Sat a1 Aeecreiem wMaier co AEH

WTP IU AY CHAN MATE ae Ae faeqer
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feorn ghia

camtcwtcnta COPTER GOPTCRICAITR

j \ 0.0 yellow (C C
0.3 lethal

0.6 broad

70.0 rougheid
I

TA\N3.7 crossveiniess

16 + club
17.4 deltex

0.01.0 prune ~ .

1.5 white 720 Star
3.4 aristless

H———6, + expanded
+ Gull

\ ot 12
14.5 Abnormal LA "3.0 Truncate

es echinus “Aa dachsousT\\6.9 bifid\ 7.5 ruby -——16.0 streak

2 0.0 cue
10 singed

+ 731.0 dachs

: - | 350 ski—n
“4 7.5 tan

27.7 lozenge

6.1 miniature

6.2 dusky

36.+ furrowed

3.0 sable

4.2 small wing
94.5 rudimentary

eZ
5.0 cleft a

70.0 bobbed

a

8.5 small-eye 7 ey
90 fused 6\¥: Beadex Row Lobey

\ 2.4 Minute—n Tt 4.+ gap

3.0 vermillion 7——4!10 Jammed

——.46.4+ Minute—e

48.5 black

48,7 jaunty
S47 garnet 4—54°5 purple

|__— 57.5 cinnabar

56.5 forked +40, + safranin
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