yafanssun1adeouf wite nrsdreneanaviugnssu 5
.
AN : 1. uuuvageuLUUlsty 4 faiden dwnuivun 10 4o eruuwify 10 Asuuy

2. iiniSewinasesneninum (X) asludesiudeniignaesiiga (19aa1 10 W)

1. dlevduiifinendiiag waudunendun gniu Fy AldTFdsiomn wasilonaunanduiislugu F,
eangu F, Inendisuaznendv deyaninanvenaglsuisiting
) dnwazaandiindudnuaeie ) dnwaeaendirnludnuauzsioy
I Shwaugaanduidudnuaziau V) dnwagaandualudnuazsios
. |
U | uag i
A. | uag IV
L wag
2. lumsveassvesuua Ju F, aglddnsdndnvazinusednuaesios WWuwilaaue
n. 1:2
9. 2:1
A. 1:3
131
3. inmsvaaesvesaiaa Mulniflugu F; uagsu F, fAuuumudiiy
n. 1 uay 2
U2 uay 1
A. 1 uag 3
4.3 uay 1
4. Yelanaignsies
) Flulndfenvvvesduiiduesdusznouesasddin
I dnvazsoadudnunrivzliuansoonmndmewifiilulndiduemelsleta
) dgnilulndimdousuriomn uansiddlulndiduleluleta

.1 wag
. 1 wag
A. 1l wag Il
L e

é{’mem'sﬂﬂm ifad agviuignis Tsaseuunisfne iy

[ Y
(5



yananssunsiisuf wiae nasdreneaniaiugnssy

5. nsfunagldfedndudmwisiugmans Iivhmmeaedasldddunniu dolnfennmnifvesiail
n. degduen
¥, fimsnauiugaieluiy (self-pollination)
A. lzUgnine
3. mugladne
6. 9MNAINA1VBLLWARNIN “nsarenendnuarvilsdnuarlavesdaldingnaiugulneiade
filuvmzdumuaaldsii unawes (fector) warogilugn” Avi1 wiawes dagtunmnefdola
n. Iaslulay (Chromosome)
¥. 84 (Gene)
A. A8 (DNA)
1. 9151018 (RNA)
7. delanangniesiigaiioafiuauvineves seuslufadlulnd
n. Slulyififiaeueadaiirinsiuegassladauuselalaia laslulyy

& o a

. Auninfiaesueadandsiveglafafediuuueelulana lasluley

=

A. Aulndniiaeseadanvileuiuegasdafavusaluladia lasluley

1. Aulndndiasswoad

'
=

8. Talanangnaesiigainedfuauvuieues iawalsluiadiulngd
al o‘d‘d a t:{l 1 Ly 1 Y (v
n. Nulninfiaeweaiandivegasdadavuselulaia lasluloy

anwmilauiuegladadeiiuuugelulaia laslulyy

& a

v. Sulndfflasaeadaiissiusgladaiieduuuselalada Taslulex

a. Sulnififlaeueadainiioutuogasdadauusolilada laslules

1. Mulndfflaeaeadanivilourusglafadeiuvuselilada Tasluley
9. olarisluiifonumineves dnvzdes (recessive)

n. dnwairiBurisaostauiuliias

v, dnwazinildadaiiuoadaristu

A. dnwaigiiusngeenunliiuluunagu

1. dnwariusingeenuliiiulunng su
10. Feladeluiifeaumneres dnvmzau (dominant)

n. dnwairdiBurisaosauiuliias

v. dnwasrindaladadiuondasieiu

A. dnwauriusingeenunliiuluusgu

1. dnwariusingeenuliiulunng su

:}@Ag, ey JRald agtiuinis TseSeuudsdnuniv




gaianssunieuf wite nrsdiemeaniaiugnisy

yausEasAnsiten] | WeliiniSeuaunsaduAudeyaineiiunsnyiugaansvesuunale

Arduae: idniSeuduau iasied wazvianuidnlateya aanluainusa 1 iRgadunisiinw
WUGANANTUBALUNS

wnsnes Tesu wwwa (il 1-1) Wy eeanse

N inegluyaesening U a.m. 1822 fia 1884
U A.A. 1822 WumaLin
U a6, 1857 Wwwwanaaeimauddunndunan 7 9
U A.A. 1865 ajUNaNIINAaDILALLALDNY)

NIENENBAFNYULN UGN TTH AR 1-1
U p.A. 1866 wuwalapnuinanuluoEes INILNOT Ludu WwuLaa
Experiments in Plant Hybridization fan : @em. (2557: 2)

U p.A. 1884 Lwunadedin

U a.f. 1900 Wnwgnuatdans ¥1280akaus H DeVies ¥13t8058ud C. Corens
LazY1I09aLA38 E. Von Tschermak Seysenegg mfmaamaﬂmsmu%’aLﬁmﬁ’umiwamﬁuﬁ:ﬁﬁu
Jlfinsfununuesueailfaounsly

U @./. 1902 W. Bateson Waz L. Cuenot ¥n1snaasslunuulieafuvesiuuing 29na
msnasesiildooniniudulumuiisunandrilinaussns dlivanunsdnwinisdenendnuos
yaftugnssuiwuaadnuliiduiivensufulufian suduiiunvesnissenivendedduuiaa
Ju“danvasiugaans”

P

AoN: vilndoadunranen (Pisum sativum L.)

:f‘%’, ey GAad agdruiynis lssfeuundsfineniy



yoafanssun1sieuf it nsdreneaniaugnasy

winadaduladendiduan (Pisum sativum L) Wufiwnaaes iesaniidnuaeiimunzas
naneUszns Ao
(1) \Jufivinandaies iosanidunenauysaling fndunonide dadnlslrazosasy
nnensudnanfuwasle sadulusssumasainnsnaunisluneniiieatiu (Self-pollination)
silldgniiduiugudt (pure line) Anvaziuiuvangdanisaiuaunimaassiinuauliiin
nsuaNdud (Cross-pollination) Tédne fenmit 1-2

Cross-
fertilization:

Stigma

pollen
transferred,

dusted onto

stigma of
recipient

/

Anthers
removed
" previously

. Ovules
(@) within

ovary

Seed /
formation ‘

Seed it
germination %

-
Xz

(@) Pisum sativum

(b) Pea flower anatomy (c) Cross-pollination

2NN 1-2 (@) 928N (b) ABNHIAULAN
(c) ANNSNANTUAUTLIINNDNFUWAUABNEV?
731 : Leland H. Hartwell & et al,, (2011:17)

(2) UuiiggqLfen (annual plant) Faasayivlaig fdreTindu Ta ANVAINIIWIUNIN
Tuilunsinelidinnuasfiunansinuléis
(3) WuivTdnuaznsiusnssuiuanssfudaunaednvay Juuunalddaiden
Snuauzvesiiduely 7 dnvay fie
(3.1) d@vesnon — Flaz 91 (purple & white)
(3.2) FUNUIUDIABN- maﬂmasmm LLauLUUﬂiu‘\]ﬂVIUa’lEJEJE]G] (axial & terminal)
(3.3 maamaaﬂwmuam - Awiaes waz Aen (yellow & green)
(3.4
(3.5
(3.6
(3.7

)

Y

) ﬂs'wwmmam — wAAnay wag Waneu (round & wrinkled)
)3 UU’iI’NGZJENEjﬂ ~ Hno7u uaz Hlnuslu (full & constricted)

) dvosiln - A13e0 way dndes (green & yellow)

) @

MUFIVBIIAY — FUES waz Auke (Tall & Dwarf)

@éi: ey GAad agdruiynis lssfeuundsfineniy




yoafanssun1sieuf it nsdreneaniaugnasy

o
v

wiupaldusuLazsLuNaeY fil

(1) Benfinuinisinenendnuvazvesidun udazanwusuandafudnuaaauiug
furieu Wislkiedemsiameinaiiusngluiugnuassunany dodhlandnmsdrevendnuaeiu 1
waa FaleAnwINTsanenendasanwuslunian «q Ay

(2) Fusunsvaassmnauiugazliwausiiugul lnonswauniglunenifeatuvate su
auwllaigndnuasfuiugu antuiafonsaundnuneiieg vesiunsuasduudiidnvmzuandng
Auludnuaizmsetiaiu ihmssasdaiugioasnsgnuan wu dnvazdvonudonumdn wiiaa
Ierheisyvosirdumiiesndndmdsseiusus) lunaufusuiioanudndides (fugu) dudduin

'
a

Niunauiuilisendt junausl (parental generation) #3853y P fennil 1-3 9gldgnuay

dde}

niidnvuzandindes

(3) gnuanande (2) 138097 gNNAN UGN %38 JU Fy (First filial generation) Ungnuay
flduugn gdnwariiReduindusgislstuiindnvas wasdmauiinu uduvIeudoufudnvus
fusnglusuvious]

(4) I‘Maﬂwamu SRGHLILE aﬂmlmiamﬁ ANHAYN JUNAIUNTD JU F, (Second filial
generation) Fanwdl 13 thaneandu F, sndgnadnumesing q Aideduindueeils Sufindnwe
uazS LNy LLmLﬂssmmsmﬂuaﬂwmswﬂmﬂgluquwmm

Generation Generation

Parental (P) o x Parental (P) o

(pure-breeding) Yellow peas Green peas (pure-breeding) SGreen peas Yeliow peas
(3': pollen) 1 (P: eggs) (': polien) 1 (P: eggs)

First filial (F,) (363% First filial (F,) Ocp%
All yellow

All yellow

Self-fertilization Self-fertilization

Second filial (F5) Second filial (Fy)

6022 yellow : 2001 green
3:1

6022 yellow : 2001 green
3:1

n. 9.
Ml 1-3 nsuaumduelau Fy eanwdndivies
. FunpAAAARNUAULIILAMAREY 2. Aunadedderfusulliuandinans
731 : Leland H. Hartwell & et al., (2011:19)
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1NMINRaes lwulnalsthdrdumisugn vi3e Ju Fy wazgunaiuvide fu F, 11Ugn dane
ANYULAIL Fintuinduedsls Tuiindnuay warsiuaufinu wdriinszduanisnaans
Tngldvdnadamansisosnnuiiandy lunmsmsnsdiuvesdnunziinu fmsei 1-1
A5197 1-1 WansransHaTus U TLWRTuwITdn vz LANa Ty

-~ BANTINYOS
anyaizyed | Andoruazih el | - T
g e anyarluig
)R i azg iU F,
AUTRVBIAIA §:£‘,. '5«:’ fananuA | QU7RT 1AW 277 2.84:1
071 wrly
sikiavesin A T | e e~ | DIUVNHMUA 82U 882wy 299 2.95:1
nay uguTz
& TR £ &
i vveamda L‘) e NOUTINUA  NOu 5474 w3Usz 1850 2.96:1
© £%
miina Wua
Fuoauin ) @ MADANLA A0 6,022 187 2,001 3.01:1
) N
J4 4
Aonfing Apniuoa s iq 5
5 . LV . s AONMING  AoNNuoR e
Anmdivesann A 2 0 Tl 651 207 BEe
e “,;,
m
P 2
fluoann {l\ i daaianua H29 705 w2224 3.15:1
O
i) miing
frueailn s | g | WEManun B2 428 miles 152 2821

gy !

99197 1-1 aiuldimsnaniuslusunousiifdnvazuaniaiu asliieednuusifien
fusinglugu Fy 1wy nswauifussevisdufieoniinfindos alésu Fy feonilndideuvindy

ansnaNtusidul Ssumnglunssauiusseninsdnuneduadnie lidendudnee
ANuIgeYesdIRY JUSevesiin JUS1evesmAR Auesmidn duvisesnen wazdvesmon dnwaziumnneiy
Tuusiazginaniuluiurentasysnglisiuluiu F, Tudnsdamuuszann 3: 1 awe

* 4 90’ aa o = L a
-:fé(, ey JRald agtiuinis TseSeuudsdnuniv
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NHANTNARBY WulnaldagUindnvariiagvesiaduinazfeosintieniuauuiiegn
wuwaBsnhsmuaNdnuuzmai i uWnmes (Factor) Fsogiduguazazanemonainvieusilugan
WU dnvuziudandindosiudud sstuinnesmiuaudnvasluandnges 2 unnines wasdnvue
wandden sxflunmesmiupudnvuzuandilen 2 winmes

U F; wihasfidnuugdedivdesifuinmeiiauaudnuny 2 winwes Auinnedemunu
dnvapdedivdosuazunninesmuaudnuvuzindndiley wiesldnvurvewnnoslauianinis
Usingeenin vilsidnuasiuanieentu fu Fy asdudnuausisiu (dominant trait) 1y dnvaussdndvaes
wazdnunizithivansoan Tu u F; uikanseenlusu F, iudnwaedes (recessive trait) 1y dnwag
wandden Jusiu

sionlud AA. 1911 Wilhelm Johannsen lildsudit ulnnosunlddnin 8u (Gene) uny

fuilmuaudnuzdndimdsadudusiu (dominant gene) dauBuiimunudnuasudadilen
JuBudien (recessive gene) uazdudosazlinantoanidoiirgfudusu dufaideduiiniugy
wandvdesegdiudumunuudndifen duiimuauudndindeaduduiduazdunisuanseon
yosBununuudndidoduiududeslfedsauysal dnvasduiifondt astuauysel (complete
dominance) 3svilvdnuarivsngeenindadudnuasiau (wandndes) egnafen

Tusudhdusnsmuaudnvaladnvasnileinddumueuegug
feguty Fuiinuaudnvurdiuds

vualv Y wnu Budnvazuandindes

y WU Sudnuarludndiden

fudu  dnwmudndvdesasiiBumunueg 2 wuu fe YY wide Yy

dnuazandiervsiiduniunuey 1 wuu fie yy

Sv3alyl

(% (% 6

dydnuallumaiugeansldlafinnsiuanuunedd dydnvalnldunugueiadeula

WANBLUU WTEUAIBNI9I8INgY WU Y wnudundadivies wasloulddnusnwidingudfeaiu
i dafusilng Ao Y wnuudy wagdafiuiién fie y unududes wieldiedemneunudydnuel
LU + %30 —

wanINNTIEanwuziAuluA1TAIUUARIS N BT UANYEYRIEY 1TiU dnvuzlndliealy G
wavanuwauzinfuaesld ¢ eraltanvuzaeadudnmuails Wy anvauedndiden 19 Y wazdnweay

Hndundesly y

4 3 aa o = 4 a
-:SAL ey JRald agtiuinis TseSeuudsdnuniv
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-
Suidu (dominant gene) Ao Fufluansdnuwazeonunliiulsluanmemnelsleda uiineziifusu
WiesBuien Sendnuaziiusngiiin Snvaiau (dominant trait)
Budon (recessive gene) Ao Bufinanidnuazeanuiliduldidediefiuses 2 Su Tuanmiidu
seweleffafioain Fundnuagiivnng i Snuaeses (recessive trait)
dnwnizieiu (dominant trait) A dnuairAusingeenaliidulunng fu
dnwnizden (recessive trait) An nwairfiusingeenunlifiuluuisiy

waada (allele) fio Bufioguuladaiferiuuuganslanalasiuloy s1afiduinduneadaduuinniy
2 WUU LU GG, Gg Uay gg AInIni 1-4

A 1-4 Buiduneadaduuinni 2 WU W GG, Gg kay gg
fakUagan : William S. Klug et al,, (2012: 95)
TaAa (locus) fie sunisesBuiiluueaiaiu wavegnssiuuuseuslanalasiulyy

Tadavovdufinruandnuacdiln

IS U 1

goualafalaslulau (homologous chromosome) A Tasluloufifdnvasmiloutu swinwinty
wagsuruagulnsdlesnsaiu

ulnd (genotype) o sUnuvvRBUTIogiTug LileAruAuENYUENeTUGNTIY

#ulnd (phenotype) Ae dnwariusngadunaanmsnuauvesdlulng

gaualunadlulnd (homozygous genotype) Ao gULLUU%ﬁIulwﬂﬁﬁLLaaﬁa 2 uweadaiuniioudu
WU woadaLiuT 2 weada (AA) Wusewslafalaiiuuui (homozysous dominant) Wisweadades
1 2 woada (aa) \ugousleiadivadn (homozygous recessive)

welslenadulnd (heterozygous genotype) ﬁagmwwaﬁiulmﬂﬁﬁLLaaﬁa 2 upada Aunnaiei
WU Aa 1 Dudu

p,éi}, ey GAad agdruiynis lssfeuundsfineniy
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aUszasdnsizoud : ielvidniSouainsa

1. BA51E9 8AUTIY 05 UNELAYATUNANITNARBITDLUULAR

2. UBNAIUNUNELAZENFIDE 19UDIINWALLAY anuwMLAes Sulau Bunee woada wiulnd
Aulnd sousloiadlulnd wewelslenadlulnd sousleialafiiuuy uasseuslunasiwadn
Ainas : InSeunauiamsollll (571 10 Azuuw)

LN IARS LY
Ameugniewuagluianssy ARz LULAL
AmaugnuaINTaLRaslufIngy Igasmilsvesnzuuuii
Ameuldgnuselavilufanssy 19 0 AzLuY

Usziiudl 1 nsmnassvadsuLeg
1. dniFoudinsgiiniivawasylsthsivilisuuna @endadunn (Pisum sativum L) Wuitsnaass
Taomsviedesnang v nihdernuitly X wihdeaudilild (1 azuuw)
..................... A. Wuiigugnite Tianraiuduauun
..................... B. \ufividengBuesn
..................... C. Wufiviiiidnwazmetusnssuiuaniafudaaunansdnuny
..................... D. ihufiviifinenauysaina afinsuaumeluneniieniu (Self-pollination)
..................... E. \Juilwanunsanandiusu (Cross-pollination) 16
..................... F. Bufiruauiis 7 dnvauzeguilasTilsuuviadeaty
2. ndernuiimualiisnuans dnvazvesiidumiuuaadenindnuiieslsthe (1 azuuu)

Aviuali A. @nan B. A1udn
C. 3Usmen D. 3Us1aLan
E. Us7siln F. ANNgaveniu
G. MLNLIVIADN H. @fln
IR RIISAISCTLNAR)

Uszifiuil 2 nan15NnanazN1saTUNAN MIAADIUBINLLAG

:f‘%’, ey GAad agdruiynis lssfeuundsfineniy



1.5?!\1131“'11&8“5 ET] ﬂ'lid'lllilﬂ.‘ll'l!i’ﬂgniﬂl e

939151019819 AL didadumTuguisunswdedindesnauiudunindediden way v.
adusunowanddenauiuiuulLindviosiugurivag wneumanute 3

Generation Generation
Parental (P) x Parental
(pure-breeding) Yellow peas l» Green peas (Pl-.-bﬂ(:‘)ﬂﬂ) o";,p. - x s
(S': polien) (P: egge) (C: polien) l (P: eggs)
First filal (F,) Om First filel (F,) D
All yellow

Self-fertilization

Second fillal (F3)

68022 yeliow : 2001 green
3

f. .

IS

3.1 UnBeuAnd gu F lunsneaesisdes asldnuaedwdaduegnalstng (0.5 Azuuw)

NTaYAlUAITI9UIETT RARIHANITRANTUTD IR UL USRI Funo Ul dnwauzwAnA19iY
WnaUAININTD 4-6

dndoz | dRen funisnan dvoamdn | sUinveawdn | jUswvedln | duesiln A

YaamY

fup thixam  seniMexaeniuen weix @ mexvww ewxeh  @mixwder  gox
UF, vmieae  eninoimun  w@esiown  nanime owioam Gesions gonomn
UF, ta:em  meniine: menfien  wies: @ naw: e o @eiwdes g tine

31 31 31 31 31 31 31

4. dnwaeusinglusu Fr wandnsinanwaenusnglugy F eg1als (1 azwuw)

& ey GAad agdruiynis lssfeuundsfineniy
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5. MnTayalumsng dniFeurzasunisinevendnuaeniaiugnssuvetuwiasanvagliinegidls
(1 AzuUw)

6. Mndayalunisns dniseuvenlanieliin dnvauglavesdrdunnludnvuzinu wardnwuele
Judnuauzies (1 Azwuw)

7. audnteruastudesinliauysal (1 azuuw)

Mulnd Aulndvesivadsnenie dnnvesdlulnd guAu fufay
AONAL PP goualyis P -
AONFNN Pp wewmelslaia p P
AONEVY e, goueldid s,
Wandvaed YY e
WAREMEDY goualyia Y -
WARETEY goualed

-,sﬁéi, ey JRald agtiuinis TseSeuudsdnuniv
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U =)

8. asiuglasmsthidnusdnuanddamihden Tasdemnudududemuitduius fusniian
(3 Azuuw)

............... 1. sUuvuvesBuilegifug iemuaudnvazmaiugnssy

............... 2. fuiswesduiifuusadadu uavegnsafuuuseuslanalasliley

............... 3. Uuvuveailulnififinoadaiduita 2 ueafafindiouty

............... 4. suivwreR Wl ussdasailniy

............... 5. Uuuuresilulnififiuoaiadosiis 2 woadafivilouiy

............... 6. Builuansdnvareoninliiulifdodledifuses 2 fu

............... 7. &nwnigiusingeenunliifiulunng fu

............... 8. dnwaziiusngoenulmiuluuisgu

............... 9. dnwaziiusngeenuniiiudadunannnsaruauvesilulnd

............... 10. Buiuansdnvazesnanlsiiiuldluanmiemelslefa wihasifuduioduden

............... 11. fuileguuladaferiuvusenelafalasiuley

............... 12. Uuvvvetlulndniueada 2 uoafafimiloudu

A Bulpu (dominant gene) H.gauslanalasiulyy (homologous chromosome)
B.8uday (recessive gene) I tewelslenadlulnd (heterozygous genotype)

C anwaziay (dominant trait) J. Wulnd (phenotype)

D.anuwazneY (recessive trait) K. sausleiadlulnd (homozygous genotype)
E.uoaaa (allele) L. seuslaialadiuuuyi (homozygous dominant)

F. 3lulnd (genotype) M. gouslaiasiwadn (homozygous recessive)
G.1afd (locus) N. unmes (Factor)

:.(ﬁg, ey JRald agtiuinis TseSeuudsdnuniv
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auszasdnsBeud : ieliiniSouanunsa venmnumsneuarenfeg e sinnzIAY Snvaizsen
Funu Gunse woaaa Nlulnd ulnd seusledadlulnd ewelslonadlulnl seuslefaladuuuni
wazgeuslunasadnle

Aaiuas : I Seunaudawsell (571 4 azuuw)

LneainIs ALY
Amaugniewagluianssy TAAZLULAL
Ameugnusduveaasluianssy Ihn3vilmwesnzuuuiy
Ameulsignuiselivilufanssy 16 0 AU

amumsmw 1 mu'miumasuuamml:duaaualsdﬂawamumumasﬂuamma Uiﬁﬂg'naﬂmﬂmmuam
Warrm Lmamﬂivmaiuaﬂmmuammwammaa UiﬁﬂgmamnmmmumsuuamLLawuuamma Tnei
$nunsenevudiiinniivudtiana

981ANIIVIN “sEuinsudsfvaudiinia” dnwaslaludnuusey Snvasladudnuuzdos
wsenla (2 Azuuw)

aa1unisalil 2 yaludgnlunenviedananuirguididuniiiunenginauiug Audund

9

1 ) o ¥ aa a v Y aa a Y v &
ﬂ']u@aﬂauLLa814!'](3]1!‘1/]1]9]@ﬂﬁLLﬁNNallﬂ‘Umu‘Vlll@aﬂaamf\]g‘lﬁwaav\lﬁm’]ﬂ‘l@agLLﬂill

JUP AMuABNY1 x NUABNEY JUP ABNALAY X ABNEHY
JU Fy NUABNYTININUA JUFy ABNAAUTIIVIUA

‘ HEANALDS ‘ HELAILDY
JUF, uAeNeN : Aunendu JUF, AONEWAY : AONFHY
NIHIU 3:1 1:3

YNNIV “Bunsnsniuniunendy aendwasiunandund” dnwasladudnvusnu dnwausle
Judnuwazaos mszmela (2 Azuuw)
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yauszaeAn1sEens : WielidnSeuaunse Insen efuse euisuarasunan1snaaeanald

o X Yo a a ° A Yy = Y o o & o a a &
AYLLY 2IWUﬂLﬁfJULa@ﬂﬂ']m@UV]QﬂG]'ENVI?!ﬂL‘WENﬂJ@LﬂEJ'J Wi@ﬁJ‘V]QL‘UEJULLﬁﬂﬁLLu’Jﬂﬂ@ﬁUWEJLWG!NaIUﬂ'ﬁLa'E]ﬂ
(574 6 AZLU)

naeainslvinsuuy
AmaugnAesaNysainuaaglufianssy 9 3 Azuuu
Ampugnaadudliiauysalvesaaslufianssy 9 2 Azuuu
Ampugnusdiuveuaagluianssy o 1 azuuy
Ameulsignuseliviluianssy 19 0 AzuuY

1. luadvesdadidinnilasluleaiios 1 4 mnludelawansdlulnduuuseusluia (ENT, 45)
(3 ATKUL)

n 1 Al 3
B b b b B B b b
1)n 2) % 3) A hay U 4) @ hay 3

2. \flenawiussewinefiediddlulndidusoueleda (Homozygous) wiag anuauud 1 axdilulnd
Jueghals (ENT, 43) (3 asuuw)

1) gouslwria (Homozygous)

2) wawelsleia (Heterozygous)

3) gauslaiia (Homozygous) wsatgwnelsiaia (Heterozygous)

4) gouolwia (Homozygous) waviamnelslana (Heterozygous)

eD_

,‘f“%}, ey GAad agdruiynis lssfeuundsfineniy



yoafanssun1sieuf it nsdreneaniaugnasy
.

YaN 1 NISANYINUSANENITVBILUULAS

9 9

-: 1. WuungeuwuuUsHY 4 faiden H91uiuviamun 10 9o Azuuuldy 10 AvLUY
2. iinSewihiesewsngnminun (X) asludesiufenigndesign (a1 10 wi)

1. msfsueadlddeindudauisiusmans livihmamesodagldtdumdy delafonmaudivesiil
n. fgeegdug
. fimsnauiugnielusy (self-pollination)
A. lzUgndne
1. iugladne
2. \flothduiifinondsine wanfunondun gniu F, AldTRetmun uasidenaunondsiadluiu F,
oangu F, Inendiauaznendvndeyadnaniveneslsuniaing

) Snwaizaanduindudnuauseu ) Snwaizaanduindudnuuzsos
[ = I3 [} | [ a I~ [ ¥

) anYaEADNAV U UANYULLAY IV) §nuarABnNau1 b UuaN LA De

. |

. 1 ag

A. | way IV

4.1 wag

3. velandigneies
) Fulndfouvuvesduidussiszneureddidin
1) SnuauzdesdudnuneivglivanseenindwowisiFlulndiduemelsleda
) rgnilulndimdousuiomn uansididlulndiduleluleta
n. | uag I
9. 1 wag
A. 1l wag
e
4. inmeassveasuiaa Mulndlugu F, waggu F, TAkuus e
n. 1 uag 2
2.2 uag 1
A 1uag 3
3.3 uaz 1
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5. Yelasialuilfaninunaneves dnvaigdes (recessive)
n. dnuaeNguiassiiuuiuliag
Y = v A a ! (%
. dnwazivildladadioadasiieiy
A. anwazusngeenuibiiuluuisgu
1. dnwariusngeenuliiiulunng u
6. TalasiolutifoAnunangves dnwaelay (dominant)
n. dnuaeNgunassiiuniuliag
. anwgivilsladaiieadasiiaiu
A. dnwazfiusingeenuliiuluuigu
1. anwariusngeenuliiiulunng u
7. Yalanagndesigaeniuanumuneves geueleiadlulngd
X s aa a_a Y 1 [ LY
n. Rulninfaeweaiandivegasdadavuselulaia lasluloy
anssiueglaraeiuuugelulaia laslulay
A. Flulndnilaeweadanvilouiuegasdafavugelulana lasluloy
a 6 I @ g v A Y Y
1. Flulndndiaeseadanvilouiueglarameiuuueelulaia lasluley

9. Mulndniiananead

6 a

Yy A

8. delanangniesiigaiiafiuanumaneves iemelsludadluln
n. Slulniffiaeusadaiivineriuegasslafauuselilata Taslulex
v. Aulndfilasaueadaiisnsiusgladafieruuuselilata Taslulen
a. SulnifiTlaeueadaiiniloutuegandladavuselalara Taslulen
1. Milndfflaeaeadaniniloutusglafadeiuvuselilada Tasluley
9. lumsveasswasuea Ju F, sslddnmdudnvasiiuiodnuvaesdos Wuwilaaue
n. 1:2
2. 2:1
A 1:3
3. 3:1
10. InAINEITRILIAATIN “msanenendnuaznilidnvarlavesddiTingnaiunulnedadods
Tusnrduuealdinit unlawes (fector) uazagiuds” Avi1 urlawmes Yagtumneisdola
n. lastuley (Chromosome)
¥. 8 (Gene)
A. FLdLD (DNA)
1. 915:81t8 (RNA)
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AT TNLSIUNATDIMNUNY x AdlUYRINLADNANNBU

ANSNAFaUNBULSYU ANSNAFIUVIAILTYU
ALaan AZWUY ALaan AZWUU
nlalal s ala | a9

AZBUUNITNAFIUNDULIYU aznuulunanssun 1 AZHUUNITNATDUVAIITIY
(10 AZLUL) AAUN 1-3 (20 AZLUL) (10 AZLUL)
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nilsdausenaun1sAuAdn
Usvaad vidazon. gllamsznseuiiugiuuasiisin $23men u. 6 18w 5-6. nganmy -
sus¥NITRNNTR, 2551,
. adasau Entrance Y3 15 WANTIVNY : NIUEILA N0 JUS0wndumsiam,
2554.
4aT5 @oru. T2 1. fRurindedl 2. ngamwe : dugmstnsfianisaite, 2548,

a a o

andudaasunisaeuinenmansuazinalulad. aleas sne3YNNsLAN ¥23nen ey 4.

farindefl 4, ngame : Tsefianianan, 2554,
ideReumssmauldAneniudiu wu 4 fieda 4. ngame : Tsdianae,

2554.

au uiheys. HI-ED’s Biology F7Amen . 4-6 e 4 (eAv i), ngavme - ledariuasis,
2556.

gusal Avignsna. na1sUsENaUNITAN WUgAEAILAZITAUINIT Genetics and
Evoluation. Aguz3neeansuazimalulag. univendusvdigwas, 2554,

Leland Hartwell et al. Genetics From Genes to Genomes. 4" ed. McGraw-Hill Companies, Inc.
United States of America .2011.

William S. Klug et al. Concepts of genetics .10" ed. Benjamin Cummings Publishing Company, Inc.
California.2012.

lnansatannseiindssuveaulall (Online)

1918nwal Inwmtfun (2555). gileUszneudonsaeuinendansuasadinnans
sefuiiseufnenauaneividainen. dududle 14 wweu 2557, Whddae
http://www.phukhieo.ac.th/obec-media/2555/manual/%A4%DI%E8%C1%D7%
CD%AA%D5%CT7%CT7%DA4%B7%C2%D2/52 Complete%20dominance,%20
Incomplete%20dominance,%20Codominance.pdf

A01UUNAROUNNATANYILIATIR (DIANTUNITU).(2552). SHEIVT 72 AMUALANIINGIANERS.
duduidle 14 wwey 2558, 1Whislag http://pics.unigang.com/box/exam/15.pdf
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http://pics.unigang.com/box/exam/15.pdf

1059"1’"!\'\1&8‘"5 ET] ﬂ'lid'lllﬂﬂﬂ'l'liﬁﬂgﬂiiﬂ

A1Yuas : TiiniSeunaumauseluillvignaes (593 10 AzLUw)

UssAudl 1 N1SNABDIVBILUULAS
1. dnissunindwanaszlsieniilduuea deondadumn (Pisum sativum L) \Uuiignaaes
Tnensviasewng v nidenudly X windeanuiildle (1 azwuw)

............ Voo A Budludgning Thgnuanusiuausnn
............ ... B. \ufiwiidengBuemn
............ V... C BuiliTdnvagmaiugnssuiiuanssiudaaunansdnuas
............ V'....... D. Duitwiifinenasysaiine Sefimsuauaneluaenideniiu (Self-pollination)
............ Voo B\ Juitwanunsanaududiu (Cross-pollination) et
............ ... F. Bufimusuiia 7 SnwareguuleasTulsuuviadenty
2. Mnderuiitvusliisnuans dnvazvesiidunfuunadeninAnuiiorlsvhs
Avuali A. @nen B. Al
C. JUs9m8n D. U319Luan
E. 5Us1¢iln F. A21g9UR3a 6
G. ANUIYBINDN H. &iln

. AAU9e9Rn
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1Iﬁﬂﬂiﬂlﬂ'lﬂsllﬂs ET] ﬂ'lid'lllﬂﬂﬂ‘ll'l!iﬂqniﬂl e

Usziauil 2 HANINAADILAZETUNANIINAADIVIIUUAR
93915 M98 AL ddddusTuguisunsudedndosnauiuduniwdediden uaz 9.
adusunowdnddenauiusunlnindmioniuguiviag aanaumonude 3

Generation Generation
Parental (P) o) Parental (P) <
(pure-breeding) Yeliow peas Green peas (pure )
Aol onas 1 s et -breeaing ar(.(;:vp:;:). l Y(.éo:w P‘:).
First filal (F,) o% First fillel (Fy) D
All yellow

All yoliow

if-fortil n
Seiffagtinatio Self-fertilization

Second fillal (F,)

6022 yellow : 2001 green
3:1

6022 yeliow : 2001 green
3

fl. .

3.1 dni3sudnt Ju F, lunisvaaowisans wdidnuasfiudaduegislsthe (0.5 Azuuw)
wuadneu Anvnedudeluy £, sxifudontome uiasadudnvauzvesdunenaziuiiony
3.2 wlaanvasuandideddedusnglugu F (0.5 Azwuw)

wuaAInay anvazwanddenazliunnglugu £ dumszindnvauzwanddenludnvuzsioy

Ny aluA1TINTINEI LARINANITRANNUTAIT UM T USUVINT U ol
RRAUANINTE 4-6

De
)
@
2
ee
o
3
)
B
2
Lo
e
=

dnweiz | @aen duianan dvgauAn | sUTsveIE dvadin A
Y0edY
uP thixam  eeniiie x menviven  Wiaesx W1 naux 3Ry pwxwlu  @eixwdr  gex e
UF, ONA ARIVNGIGMA AR nawviviue  edwvioie dewivide gaiovie
UF, d:9m Aeniine: menfiven  Wies: Wl neN:egsr ewwculy e wdey  gedie
31 31 31 31 31 31 31

4. dnwaeusinglusu Fr windnsinanwasnusnglugy Fegels (1 azuuw)
HUIAIRY dnwazUsINgluIy i avusinganuaruassuriowsiesdnunsifeg 1 awlsnuny

_______________________________ Q- IR Reen o I NS Lo bY D g b ke BRI e0enn LS ey

panddisnasiudneauyaendid lugu FLagdusinganynzaonddiuesdnyueLig)
wehug F, avUsInganwasyinendiiuaznanivin

......... e ARR e E CE P AR Y A S AR LARCEIE o R L g e L
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5. Mntayatunisne dnieurzasunisinevenanvaugnaiugnsIuvesudazanyaelanagals
(1 AzZKU)
wuannay deudiluiusuianvaznaienenludisy Fr azudnioanianizd nyasuaanensoml

FuanYMENa1enonkUgIIY F, Ivhansannyaanuar e awavkl TUsnTIdILaNuMAL, ;. S NWTAaE

________________________________________ Q2212 AR IV IN S L I INS L Lo YN 000 LW 000 DL e 1ol e len Lo/ ohle - SLLLERYIIES

Uszanad 3: 1

6. 1nTayatunisne dniseuvenlinielidn dnvaelavesdidumiludnuaueiniu wazdnvugla
Judnuauzies (1 Azwuw)
wUAAINBY Fnuwaziau Aa dnvaziusinglunniu ldun dnvuzduas dneau wdanay

oA fusie Hnuny WAAUsUsE WandTel aanfiuen Aanavd wazindwaas

7. aufudennuastuyesindviauysal (1 Azuuw)

Mulnd Aulndvssvadsnenie dnnvasdlulnd Bulau fufay
AoNaL9 PP goualyid P -
AONFLN Pp Lewelslunia p P
AaNEY op gouluna - P
WandvAed Yy wnalalyia Y y
Wandvaed YY gounlyid Y -
Wandilen vy Fosabyid - y

} 901 e o = L a
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8. asiuAlaensihmdnwsiualdamiteniu tnedemnutudutoanuiiduiusiuunnian
(3 AzuuUw)

=

....... F....1. UuuuvesBuiegidug ieamuaudnuugmaiugnssy

Y Y

a [ % 1

....... G....2. fumsvesduiiuueadadu uazegnsafuuuseusladalaslulsy
....... L....3. jUuvuvesilulndfifiueadawiu 2 ueadaiimiloudy
....... ....6. jUureR ibmInfueadarwiiodu
....... M....5. sUnuuvesalulndfifiueadades 2 woadaiviloudu
B.....6. Bufluansdnuazeenunlyiiiulsfrodledfuses 2 fu
....... C....7. Envagiusngeeninlyiiiiulunng su
D....8. dnuaugiiusngooninliiiuluuissu
....... J....9. dnwairiusingeenunliiiugadusaannisemuauuesdlulng
....... A...10. Builnansdnwaizosnuliifiuliluanmeimelsluda
....... E....11. Buieguuladaderiuvusensladalaslilyy
....... K....12. jUuuvvesilulndfiflueada 2 uoadaiivilouru

A Buau (dominant gene) H. seuslanalaslulyy (homologous chromosome)
B.8uday (recessive gene) I tewelslenadlulnd (heterozygous genotype)

C dnwauztau (dominant trait) J. Mulnd (phenotype)

D. dnwazAoY (recessive trait) K. gausleiadlulnl (homozygous genotype)
E.uoaaa (allele) L. seualaialadiuuuyi (homozygous dominant)
F.3lulnd (genotype) M. gouslaiasiwadn (homozygous recessive)
G.lafd (locus) N. unnimes (Factor)
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ALY : NS eunauAa sl UTlAnNADe (59U 4 AZHUL)

Y

aaunsalfi 1 fninszeierudiilduseveletanautunsyiudiina unngitgniliAaduuds
Favn levnsgsnefugniifouddunauduies Usinghgniiiaundfudduazaudthna lnei
§rnunsesevudmiiinninudinna

981NV “Seuinsudstvaudiinia” dnwnslaludnuusey Snunzlaludnuuzdos
wsewnla (2 Azuu)

u,mﬁ'mau mia'ﬂawamé’ﬂwmuﬁmuﬁuaaﬂsuﬁha %aﬁmuﬁﬁ%ﬂué’ﬂwmuuﬂ'u muﬁﬁwmmﬂué’ﬂwmzé{aa

amumsm‘n 2‘lﬂ’lﬂ’]ﬂ‘uaﬂliJﬂaﬂ‘UWEJﬁQLﬂGIWU‘]"Iﬂ'WL‘U’m’]MUV]Mﬂ'lU(ﬂaﬂEJ"I’]NﬁlIWUS VAU

9

mumaﬂauLLazmmummaﬂaLLmmamﬂumuwmamaamﬂmwaawamﬂmazumm

JUP AuABNYI x NUABNEY JUP ABNALAY X ABNEHY
JU Fy ANUABNEININLA JUFy AONFHUYIINLA

‘ HEALFILBY ‘ NANFLD
JUF, AUABNYTT : AMUABNEL JUF, ABNALAY : ABNHAY
RERG RN 3:1 1:3

YNNIV “Bunaneniufiuaendy aenduasiunandund” anwasladudnvuseu dnwausle
Wudnuwuzeos LWi’]uLWﬁlﬂ (2 AZHUL)
LUIAINDY mﬂﬁuauau meaﬂwmumumaﬂmaLﬂuaﬂwmuLmu mumnamﬂuaﬂwmu@aa WS
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o X Yo a a ° A Yy = Y o o & o a a &
AYLLRY 2IWUﬂLifJULa@ﬂﬂ']m@UV]QﬂC‘]'&NV]?!(ﬂLWENﬂJ@LﬂEJ'J Wi@ll‘V]\‘iL‘UEJULLﬁﬂﬂLLU'JﬂWE)ﬁU']EJL‘VmNaIUﬂ']iLﬁ'E]ﬂ
(574 6 AZLLUL)

1. luwadvesdd@innilasiulauiios 1 ¢ anludelawansdlulnduuusaysluia (ENT, 45)

(3 AZLUY)
T

d ok kX XA

nn
2)%
3) N ey v
4) A wag 9
nay 78 2wz Aulnluuuseusludadeguuuurasiaadayiiaged (AAbb) fueguulafadiaariy

2. \lenansiugszninafivifidlulndifuseusluda (Homozygous) ‘ﬁy’qq Qﬂmamquﬁ 1 9¢33ulndidu
2¢14ls (ENT, 43) (3 Azwuw)

1) seuslaia (Homozygous)

2) wewelsleia (Heterozygous)

3) gauslaia (Homozygous) wsetginelsiania (Heterozygous)

4) gowolwia (Homozygous) waziamelslaia (Heterozygous)
nau 10 3 sy iowauiedddlulnd Wy sousluda g gouawsud 1 sgdiilulnd Huseusleia

___________________________________________________________________________________________ i T e R R R kL

730 wealsiania Ale fadl

AL AA X VN N3l AA. X aa........|. NS0.3a.. X A3
s - -
Foo AA (Homozygous) I Aa(Heterozygous) 1 aa (Homozygous)
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YN 1 MIANYINUIAIAATVILINULAR

LRAYULUUYIAFRUNDUIS YU

49 AMBU

1 A

2 N

3 n

q QU

5 K

6 U

T N

8 K

9 A
10 N

LRAYLUUNAFDURAIS Y

49 AMBU

1 U

2 A

3 K

q n

5 A

6 9

7 4

8 4

9 4

10 U
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