Chapter 4
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(Principles of Inheritance and Variation)
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W 1. RUSH GRY yarit & fre wex & o g & = e gu?
I : W e AvSH (Gregor Johann Mendel) ¥ WX (Pisum sativum) W 33 o9l 9% WA _E
1 1865 & ndfvIEwmar & Rigrwt 1 Wfarga firam 7t F A | g7 | F=fafas @ ge—
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(ii) T9F R IHafeft (bisexual) B4 2 R

F WEA W TFR F okl @ 5 T wFhE w9 R

YU BT & AT A Y TRATOT F S FHA R
(iii) TwgTESh de ¥ y6 awo dE--dh 7 @ R
(iv) T TIQIETOT B € EE A o W (hybrid) 98 FHET (fertile) T T
(v) T A 3T el F S faqaidt ¥Y (alternate forms) ST A1 S § F T—FT T T

9 3 TER—ern furarat demn
o 2. i F g R —

(F) gwifaar 3i rgaaar

(&) wugrwsht iR faawgamsit

() umHE 3R fgEE
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() wenfaar sk smfaar

(Dominance & Recessiveness)

W

sgsfyar

T a1 (fiRs) 1 Ui S faewgs st
e & T § wwE fades 9 98 T wwm,
Heart 21
TEH FRU WS Qe g0 quf St e W
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¢ favgs o1 Ueia < foawmgmst sae § st
ﬂ%ﬂﬁ%;ﬂmﬁfaﬁwmﬁﬁuwmmﬁm
e 31 ,

Uehet & g IREd A pdvie TmeH s & 9

TIRH a1 €T

(@) Tget 3R frergmsh
(Homozygous and Heterozygous)
o freh die % 3 A0 F 9T SR F T (factor pair) T 519 (genes) THHA B & @ I8 W1 39
[T ¥ A ARG (homozygous) Feaal 81 X Wl & T3t 0 THIAH 2 §; RQ—TT, tt1 Ig fFat

quw F T IS 2R 2

W T AU H FE L AN Il w9 T e € @ 98 G 39w ¥ fag framgest
(heterozygous) FEaan 21 TQ Qe A & R F THF I &1 9 Tt faret waror & frg & 74 a1 (F) 1
TSt 36 AE F AT IF (pure) B9 ¥ iR fawngreh 36 A1 F fAC W (hybrid) B T
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(1) eevaR 3R e
(Monchybrid-and Dihybrid)
W TF Au0 & At T 9 % Y@ S 1§ WIROT (cross) FAA A1 @ A T THHE WA Fed &1
o Rt e T ) R IR 2 T Wi F i A @R WA R AT A, {98 3:1%
Wifefia S7UTa (phenotypic ratio) ¥ 3@ TR ¥ TF & 7 & RO geear 74 it Rt
I QA FOEE FwO & AR N F e A § dawor w0 oW @ @R fRkEs s
(mhybndcmss)mél Flﬁa%ﬁanu@ma‘maﬁram% F, 9 & 9 §f moommr s W R
At A 9:3:3: 1% WNfeRrE srqur F wra I §1. 77 Terar FeI R B
W9T 3. 9 S 6 T o fore fyamgmmsht ), R W & Yl o Iere we €7
I : 6 WHN & fog fremgmmst i & 3 fafr=r @l & 6 dafeves I & Yol M o AeEw
AABBCC 3Pl 37@: 3718 ¥FR & J™a a1 ABC, ABc, AbC, Abc, aBC, abC, aBc, abe.
w4, mmmmmgwﬁmﬁmﬁmaﬂ’n
IW: EBUPBI BT (Monohybrid Cross)

AeH EN TF T94 W T& GAAES TG0 F H § W@ g T Jim 91 0. Wt B
(monohybrid cross) FEW §| THH. T 7 % 9 Awfevs w9 1 Sy H1 77w fra 9@ &)

(1) Aved ¥ AR F Yo O SR YE S == fram T F @1 99 9t (parental
generatlon)ﬂﬂ {

(2) T7% W HHAUT (hybridisation or cross breeding) FN T8 o4 il &% 3iFRT TN W e
& (hybrid tall) 99 @ 2R & @ F, @it 1 waw wwrta df w1 €

TALL -
Tt

GAMETES |

PHENOTYPIC RATIO .: TALL : DWARF
R
GENOTYPIC RATIO : PURE TALL : HYBRID TALL : PURE DWARF
1 : 2 : 1
(PURE TALL) (HYBRID)
fRm-5.1 : g o9 awn gx N dhel & 7oz ewwaR B a1 WaRv &1 el
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(3) Woser A F, Wit 3 ot o el & Traaerer SR Si T weeaed 3 i ) 99 R E, defta
e wraritar didt & ot stk s waem & A 3 1% o1gum & s 2 ¥ 9 ST ST qEEReS il B
R N TEE W & v miR w0 W 9w dar

quTRaT @ frew (Law of Dominance)—o@ e (geriers) @l o @ dei ¥ 7o dawor
(hybridisation) FTT T ¢ A FaA TH GHV WGH 9G¥ EH A1 8, S/ WHTE FEROT (domiriant trait)
Fed §1 98t yeifan o e

W 5. witgmel Hantor it uftamr frat o fem mme

W:ﬂﬂwm@estCross)—mqﬂmmmﬁl'ﬂﬁW’ﬁ"f%ﬁﬁﬁﬂ
AF, % = Nl 71 SRR TT & o1 Tt 2, IR | @R 7w 7¢ & T 5= el < F e wem &
SHAIZRY T 1 Biar €, T8 TH T T HHOT SR AT A I[B TAF Q F I 21 4 dewwon ()
1 gitemwel 71 THEOT WHT (test cross) Fed &1 Thend TH1 F GvER W TG B QA A WA
o #—

(@) Tl Tt vl Sa ) e | 9, @

(i) 50% T=fd AN TGO AW 50% Tatd AN T F WERE F@ B

HOMOZYGOUS HOMOZYGOUS
RECESSIVE RECESSIVE
ww ww

® .
;‘?’,5 b ¢ , ; "4 38
| Wwi WW —— 4"' s Ww
;%? DOMINANT PHENOTYPE @
(GENOTYPE UNKNOWN)
WRESULY]. ALL FLOWERS ARE VIOLET HALF OF THE FLOWERS ARE VIOLET AND

HALF OF THE FLOWERS ARE WHITE.

L INTERPRETATION]  UNKNOWN FLOWER

IS HOMOZYOUS DOMINANT UNKNOWN FLOWER IS HETEROZYGOUS
for-5.2 ; gdame wes<or o1 Sk wftwwqon
Ifa aRomi & Frerffiaa frerd fraa o €—

GIFRM WO AW F SRR SO, Wadfi F, T v s ma R A ™
e % oW RIS Wt e wger (HF % 7E) ~WW aen an F, bt F of a5
famrat 2, AfeT wiReRe T da .

(u)aaFlﬁz"t%’s50%@Mamaﬁmso%mwwaﬁmm
fawgraat wedt T (Ww) Te A F, T % o8 wew femgret a9 ween 9 qe e e
T A T AR B &)

W 6, TR @ ST Trer A el At s Ryt w1 3 detor & wrer waw gty il @
THFTETEY FeuT & g=ie @ &Rt yeviT &

TN : PO R = weol 9t i o FifEn @ (locus) W fem 911 B1 @ SR Taw a@
TS AT S g R Wt oiR Ryt R Y g e del ¥ W wEw R W W v g
Wl wEE T 50% FOE) wa A faaagen $R 50% wngrsh wEh wae A g 8 ShR—
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HOMOZYGOUS ~ &t x Tt HETERGCZYGOUS
FEMALE PLANT MALE PLANT
(PURE DWARF) {HYBRID TALL})

FEMALE GAMETES MALE GAMETES

t t FEMALE GAMETES
Tt Tt T, 0
LIT]
HYBRI: TALL |-|YE’-*RItI‘J TALL g E F, GENERATION

g

PUREDWARF | PUREDWARF | !

TAH S YRl el % B el e € A gud fefy s
HOMOZYGOUS FEMALE HETEROZYGOUS MALE
Tt

Roer-6.3 : gl aen fmmgsh e @ ol e andk el 3 <o & i TR 1 Y o e e
W 7. et after arer vl drel (YyTt) &1 Seor gt e et ol (yy T d ¥ s b )
FrT waT & WIteTET aiy @t e & ST et §—
(H)sd@gt  (@)dRwh
I : TR A R o e 7 R i T w e ¥ vy dawm ¥ e wEfles s e
fom ¥ weffm @—

YELLOW SEED TALL GREEN SEED TALL
YyTt yy Tt
GAMETES yT 7 e GAMETES
Yy TT Yy Tt
YT | veldowra | veuowyaL | YELLOWTALL3
Yy Tt Yy it
vt Yollow Tall | YELLOW OWARF | YELLOW DWARF 1
vy 1T yy Tt
YT | creenTal. | GREENTALL | GREENTALL3

yy Tt yy tt
¥ | GREENTALL | GREEN DwARF | GREEN DWARF 1

PHENOTYPIC RATIO—YELLOW TALL : YELLOW DWARF :
6 : 2
GREEgl TALL: GREENzlJWARF

Re1-5.4 ; YyTt wem yyTt 3R sRemn 3wt diali & wea oo @ yra diteral
I ITYF F IR Wy Al ¥ w3 A% )@ Al = orqum Freifafen 8—
(FTARE (WITW2=3:1
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wv 8. 3 framgrasht Wt @ s § 3G faran Tam O o 2 W (loci) Ve €, i fgdew
A F, T & WINZT & STon 1 favor == grm?

IR : 79 feafa =i f7 SeRTw F wOa o "ehal 21 W12 B (sweet pea) T R H w0 T1(B) @19 O
(l))wnma??‘.?ﬁmmwmm(l,)"hm () T T E

S0 g

TE T YHR & gHF TN FifE FH geE 2

UG 3 : 1

FAHE AT 100%

TAEARA IR 0%

T 9. AT § o Toro Wil & FrET 1 W F Sewr@ W

IW: E‘To weto TWF (T.H. Morgan) 3 S52-%R ( GiGiweil FeiAliez? Drosophila melanogaster) T
™ f&e 3R dymfa Wﬂﬁ?ﬁqﬁﬁ (chromosomal theory of inheritance) &1 &9A f&=m

FgaRiE ¥ Al &1 aier

(1) Trf3 3 gIGifFeT ¥ 3% Feeral TR (linkage groups) T TN &l

(2) SreifFen i Whe 3@ archt Hewqul FaE 1 B #1 ¥a of G H1 S R

(8) URfA X SIGifFen ¥ I THEaR 9 fFETF wdaw fwu

(4) fom Feem duwify weaeh TR W fawiaa w0 H sﬂuwhmnﬁ@m'él

(5) S A (gene mapping) ¥ T=™ A UriF 7 TeengE = fEA

(6) 3= NTAfvrRl H A F faew T MHFETT € 8 1933 § 9 @R ¥SF fmar m@m

I 10. SYMaEh fayawuraar §? a8 fayaser faw yer suanit §7

I denac) fagarwor

(Pedigree Analysis)

mmmawqammﬂﬁmgaﬁmﬁwm (traits) T 21 A =A% Wfedi = g SwmEet
(pedlgxee)mmmﬁs@mwmawﬁwﬁvamm A HE T @ TEfud 8 §6d © 4
o fait we &I

AT
(i) <t T & 2l G0 T T o: AR fR 1 S1erga Sae fagergor @ fran w |1
(i) foret Tmafa Y ST G A B ared AR F AR F a1 g6l 2
(iti) 3RE 9 &F fom weer A0 Tl sERrEEE e €
a2l o HYTae IR TF Tewqul SYF 2l 2 foden 39 faRy e, srEmar
(abnormality) a1 I &1 w@ A ¥ e S )
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U¥ 11, O o o Faftor S gar g

IR : agem # o fraftor XY wer @ dan )

T frafror @t XY fafir (The XY-method of sex determination)—3 fafa § =it & IR dfirs
TORE XX B T 39 769 W O O oG X T Y o 21 S N srusee gra o it srosreh A
e R W TF W G2 vl TF X A T0RGA B9 2 (A + X)1 39 SRR W SIS S S
(A+X) 7 §9F # o = A gt foTT (homogametic sex) $Ed # % fooda g9 §
PP & 99 50% YHhged & e orgs W 0 e 92 qu X TORR 9 39 sl | SRE
TR 1 TE ST e AW Y O (A + X or A+Y) B #1 39 WK Q) ¥HR F Jpwmgeh 1 Fofn
50% TEFILA + X U1 50% THFIY A +Y TOREH 1 BN §1 37 TOW Y fyemgrent 7 (heterogametic
sek)ﬂ?lﬁl

R ¥ e A A+ Y YRR W e ¥ W g R, T RO () S O Ay
HUSTY] FH FHFA A + X IFAIT F WY I ], A AIET T (o) I gl B A8 Faw wAm § 7 -
mwaﬂaﬁmﬂ%mam%m%mmmwmﬁnﬁwm%

2A+ XX 2A+ XY
FEMALE MALE
A A Y
%
3
OVUM SPERM
AtX _ A+Y Sperm
A+X 2A+XX 2A+XY
DAUGHTER SON
A+X 2A+XX 2A4XY
OVUM | DAUGHTER SON

v 12. fryr @ s at O §ifrmr Frsfin ot A 3ivwr = B ¥ st & siregy aew a i
I et ® wenfyra veTgal 3t ey i

I : BT J9T i SWRTRr (Inheritance of Blood Groups)—‘qﬂw % oftR =11 9g WSl (multiple
alleles) %1 IEW €

gy =1 wfem w0 O  31a: Iwe WHRRY FaA () € < (31 9 ) YPE IR T @) s A e
o Ui () AT W D fren @ o ST% fyan 3 W ) T W A 9 B & fog faewgrrsh € o e aedt
o g 3 i) Yefer 1 drEm R wE s f @t wg 1A @ T = 1B B e

aatB | 4 i «fmarA
V1B | 1%
B IAIB | 1B
i | G ii

o ¥9 < % o T H W WE AB MM 1), AQM ), B WMO G A wmH
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woT 13. Fi vl Y Ie0T TG WA —

(37) weywifaay, (&) 3rgut gyenfaan

IW : (31 Wlﬁm

(Co-dominance)

damfa # 98 YR ey frdl faeagrsht (heterozygous) ¥ 21 Uit afreaad € € wewwerar
Feam 2

T § AB T 9YE THEH I B

g FgAENA (multiple alleles) F1 5t IV 21 Aefter 1A | Watem A, 7 IB | wodtem B & @)
i et I QAR 7 T el 14 9 18 A1 wewwrel €1 Rt 9 & 3 § @ 2 e @ g €1 5
et 14 1B SR % ¥R ¥, @ T W AB a1 @ S Fewwifam F I

(&) 3rqof ST (Incomplete Dominance)

T Wi & 3 fawdia @i § T FOA WEF, N & Aemedt wrgror wehe B @ viq @ A wei
Qo whmwré?m (dominant character) & & N A& @I BN TR T ™
faferea =t N@f‘!’ﬂlﬁﬂl'ﬁa 21 TEH A9 Tl IR (Carl Correns, 1903) 3 =t €t

V= AT (4 o'clock) e % T W0 T 910t 41 T qhe T a1el W8 § Haho 031 9 €, 99
F, W) & et qor aret 9 3= 2 &1 99 F; W) & @ A o s 9w R, 79 F, i) A 9,
T 9 TS T A WY 1:2: 1 F 90 § W € 71 el wwferan A F, G i sfiters aq sy
Faa1:2:1 AR

RR x m PARENT
RED WHITE
(PURE) (PURE

Rr
PINK (HYBRID) K GENERATION

=

R RR Rr
RED PINK R
r Rr o GENERATION
PINK WHITE

1 Red : 2 Pink : 1 White

7 yHR Wfor § EfeaT gt (andalusian fowl) ¥ FiR § W% 1 % T@ A g q«n gt A
FH HA W F, At A et Gt aret 9 Iq= 21 €1 F; W) 1 g & i T w0 W, 9) A
FR, AN T T G@ T o H @ 1: 2 : 1 B R

W 14. farg-saftacd= war §? = sqewor ) .

I : fag Smafads (Point Mutation) : fFel 57 & foFelt ©& &R & gen wRad= (faeiha, fawm,
wfwam) firg smRadT wam 21 fada o Tt o e  fed firafe 9 ster eifaq s@en
% fmior aTelt 9 % BS TR GAG F 9 F & (A) WHA F (U) Rfaer grrwfoeanfya & 91 9 GUG
T ST 1 TR TR 3 I WIE I fed T R, HeRawy T dRncife srEmr dErenfad ¥
TR W B '
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¥ 15. A9 o hiEAaE @ fRaa garfaa faeam?

I : S F AT (chromosomal theory of inheritance) &t weT 3R arad (Sutton and
T. Boveri) ¥ 1902 ¥ Rga fFam

e 16. ot & sfemht sngefiren faart 1 3 ol wfe seor@ i

IW:AEF A mfva’l"{'-ﬁl foR fr —

(1) = TfYreRT 3Raaar (Sickle cell anaemia)—3% W7 ¥ TH e S & 89 aren W0 L
IR S g (HbS HbS) swen # @t 8, a0 |mr devaife & ®M W S ganeifer &1
frmior 83 T 1 st SiF & wROT el @ sftel @ ( B-chain) § B3 WR W Tegefirw v
(glutamic acid) T &M éﬁh (valine) T 3t & 1 21 AT ARt S FT T T W
Fedl AN o S ERIET % AMER F (sickle shaped) W W §1 A wfwdl ¥ wwE @R
(anaem1a)ﬁﬁlﬁ%maﬁﬁﬁmﬁm%l s safem T eR 2, frg sifeism =1 srifas
T FH A W FF A S SR F MR F R IR §1 HbA i v deireifam ¥ fere @ aen HbS

S < FfrE fRnafaT F e 2
Hb® HbS X Hb” Hb®
HETEROGAMETIC NORMAL HETEROGAMETIC NORMAL
FEMALE MALE
SPERM
Hp? HbS SPERM
Hb® HbA 'Hb? HbS

He* NORMAL HETEROZYGOUS
Hb® HbA HbS HbS Hb®
OVA | HETEROZYGOUS | SICKLE CELL ANAEMIA

(2) RFTEEERIGRAT (Phenylketonuria)—3d8 W TH 9 S & FRO1 -8l 31 39 T&01 I
O WINaH WY an=fiates A= (Sir Archibald Garrod) 3 fwar &
frAgaaea (phenylalanine) TRl 3 H1 I9ANT 3AF IUYSH Y (metabolic pathways) &
B 31 30 T F IFF TR A o ¢ R R T Frwfor 7 99 & e wer of 7 @ o
A1 I~ A A1 @1 Teh ST S F FHRO RENEATHNT A IO (tyrosine) ¥ Ffor & fog sravas
T 1 Fmfor 7 € urn, 39 R E R ¥ fegeeerita @ e orafus w9 i @ 9 s e g ¥
9 23 T ?1 3W HEE R frigeaS=IRaT (phenylketonuria) a1 PKU & T 2R TN A wfa=
FufaHad @ 91 21 L.Q. & TR Nra: 20 ¥ % & 2
Protein
enzyme\
Phenylalanme _ Tyrosme

by gene

Phenylalanine —g?l-‘te—l,-’ Phenylalanine accumulates in blood and excreted in urine

(phenyl-ketonuria)
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