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(Principles of Inheritance and Variation)

NCERT UIgaYsi® & 319 &

I=fa foe e uee vd 3% [N

W 1. RUSH GRT Farit & frg wex & e g & = o gu?
I : W e AvSH (Gregor Johann Mendel) ¥ WX (Pisum sativum) W 33 o9l 9% WA _E
¥ 1865 & nefvIEmar & Rigr=l 1 Wfarga fifam 7t F A | T | Frafafas @ ge—
(i) T 0 e i A ) S R I IWA 1 A 1 I THR G e H AT FOHA Q

o <1 g 2
(ii) 9% TN IWARAR (bisexual) TR T TN

F W= T TFR H okl ¢ 6 T wFhw w9 R

YU BT & AT A QA TRATO F S FHA B
(iii) TugTHe e ¥ & agw fR-w-de I @
(iv) T TIGRTOT g o€ EE A o HE (hybrid) 98 FAET (fertile) B T
(v) T A I el ¥ S faqaiadt €Y (alternate forms) IRET A1 S § F T—FT T T

919 % TEE—ere Nararat g
o 2. e F g " —

(=) gwitaar 3 rgafaar

(@) gugwsit iR faamgrasi

() Tt 3R fEE

IW ¢

() senfaan sk smfaar

(Dominance & Recessiveness)

bR HEGH

aygwfear

TF e (Fiee) o1 Yeia o fawngest e A
Wﬁam%mmammm
Feant gl

TEH FRU WS Qe g0 g wrEfvie weRe W

IAA 2

¢ faigs o1 Wia < fowmgmst saen § st
T A, ST faIve FEena €1 I He Agwrrar
Fear 21

Veiet A g SAftads @ vl TIEH = a @ A
TIRH a1 &t el

(@) Tget 3R frwrgmst
(Homozygous and Heterozygous)
o frel die F 3 A0 F 9T FRH F T (factor pair) T ST (genes) THA B & @ 98 a1 39
[T ¥ A RIS (homozygous) Feadl 21 X Wl & T3t 0 THIAH 2 §; R—TT, tt1 Ig fFa

quw F T IS B 2

W T AU H FE L AN Al 9 T e € @ 98 G 39w ¥ fag Rrawgest
(heterozygous) FEairan 21 TQ 9 A & R F THE I &1 9 Tt farelt wraror & fag & 74 2R (W)
TGSt 36 A F AT I (pure) B9 ¥ 2R fawvngTeh 36 A F AT W (hybrid) B ¥
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(1) euaR 3R fidiax
(Monohybrid-and Dihybrid)
W TF Au0 & vt w9 % qE ST § IKOT (cross) FAA A1 & A T THHE WA Fed &1
W it Tt TR0 ) AR et 1 HIH Wi B g F @R A R AT AR, Af AR 31§
Bifefis S7aTa (phenotypic ratio) ¥ M@ TR ¥ TF & 7 F RO geerar 78 it Rt
W QA FOEF TR & AR w N F [e A § dawor S oW @ @R fRkEs g
(dihybrid cross) F&q €1 F, Wit & it st wreron =61 SR @ €, F, W & I F W S WK,
Hft ¥ 9:3: 3: 1% writfefres arqure § v 2 #1. 78 Eeral &R F R
W 3. I S 6 T o fore fyamgmsh ), Ry & Yl o Iere we €7
I : 6 T % fag ferwrgrsht <= & 3 faf=r o & 6 dAwiews w0t F Uit AM TwH SAeET
AABBCC 3P 37@: 3718 ¥FR & J™a 991 ABC, ABc, AbC, Abc, aBC, abC, aBc, abe.
W 4. THHEH T T YR o ge gt Fram st =3rer &
IW: BHHSBR 1Y (Monohybrid Cross)
AUSH BN TF §HY W TH JEAEE T Hl = § @ fhg M-yl & 0. e &
(monohybrid cross) & ¥ THH. T o F A éEFﬁWIEF w9 F GO H HEgTA R o
(1) WS I AR F Y T R Y A deiwm TR e T Igw O 75 WG (parental
generation) F&a &
(2) 7% WA WHIOT (hybridisation or cross breeding) TN T 97 €Sl & PR T4 | W
TR (hybrid tall) 99 3 2R & @ F, At 1 waw wwrta df w0 8

CAMETES

FZ
'GENERATION

PHENOTYPIC RATIO .: TALL : DWARF
' 3 1
GENOTYPIC RATIO : PURE TALL : HYBRID TALL : PURE DWARF
1 : 2 : 1
(PURE TALL) (HYBRID)

fRm-5.1 : g o9 awn g & diell & 7oz eTwER B a1 WaRY 31 el
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(3) Avee A F, Tt % Yo ol el A TqnTuT S S SHeh Hherawd s sfieil @l S W F, ddtar
Terefter Wit it erat ik &l wenR % A9 3 : 1 3 o F I B ¥ IR ST T ORI IaToN Y
o § vae i F 95 wiE w0 W) s 9§

wHTRaT @ P (Law of Dominance)—9ia el (GeFeTes) @&ol ot @ el % Heq Waiot
(hybridisation) FET STl 2 T Fae TH w0 Yoq NG A e B 2, 3/ wareh #1&i0T (domiriant trait)
Fed 1 9 wefran w1 frem &

o 5. gltgrel Wenvor @t aftmeT fera i fosr aein

I : qftemed GO (Test Cross)—HHAIEEY H TGH AAIET T H I9 96 & A FFF,
A F, % o e o1 SiFIergy TT 2 91 Tt 3, S1eX A @R I e & Tehanl S fobedt g & fonedt weqor
SHITEY T AT BT ], T I S il Gh0T ST AL e Y S F HE1 Sl 21 T HH0T ()
1 tgrel A1 THRETUT WERUT (test cross) Fea &1 Fiend Wewtor & vaE W T W Q) AT WA
et §—

(@) Tt wafa vl Savr Y SR S &, @

(ii) 50% VT FAAE T TAT 50% WA ST AT B W F 2

HOMOZYGOUS HOMOZYGOUS
RECESSIVE RECESSIVE
ww ww

O] ® @
‘?}} & ; f?ﬁ 03,';’;§
W WW +— 4’ —Ww Wi Ww,
Eﬁ? ’ DOMINANT PHENOTYPE @ @
(GENOTYPE UNKNOWN) wwl  ww
<RESULT]- ALL FLOWERS ARE VIOLET HALF OF THE FLOWERS ARE VIOLET AND

HALF OF THE FLOWERS ARE WHITE.

[ INTERPRETATION| UNKNOWN FLOWER
IS HOMOZYOUS DOMINANT UNKNOWN FLOWER IS HETEROZYGOUS
for-5.2 : el <@ 1 s wRtveon|

SR TR @ Pt frend e ST §—

(@) ST (W) 1 W@a 1 (w) & SR et S R, 9 Qe F, 99 a9t |eon 9@ O 9 € @ W
mﬁmMWw@m(ﬁw%w)—Wmm F, Wit % wsft we=
oot 27, ifer WiMlersy el @& 1 B

(i) 5 F, 0§t & 50% s NE AT ae a9 50%@%@@%?@%@%%@
Taangraat yrelt @egor (Ww) aren a1 F, 9 & o8 oo fawages St waon aa a9 e gee
g SR T e A

WO 6. Uk E ST T ST ARt wrer 2 feramgraeht R 3 Wenor & Wi wom wwate fift &
THFIZTZY faaRuT & g=ie ol SHTeRt weel &

I : RGN R faf=T wall ot sie o Fffed @ (Jocus) W Rgm €W &1 ©F @ i wa @
TS AT S peg e bl ol fremgrst S de e didi ¥ we S0 S W W vew i
gfa wee ¥ 50% FE @at ot fawwgest sk 50% s gurE @eor 9 89 ¥ Sh—
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HOMOZYGOUS Tt HETEROZYGOUS

FEMALE PLANT MALE PLANT
(PURE DWARF) (HYBRID TALL)

FEMALE GAMETES MALE GAMETES
t FEMALE GAMETES

Tt Tt T .8
w
HYBRI;) TALL HYBthItD TALL 3 E F, GENERATION
=g
PUREDWARF | PUREDWARF | ' &

T S TS WG % S Yol Tt 8 @ g Refy s
HOMOZYGOUS FEMALE HETEROZYGOUS MALE
Tt

Tt
HYBRID TALL

Rri-5.3 : wgwTsh aw Rrgwsh v @ S e e dhef 3§ weRor 3 wa sl 31 g o e e
Wt 7. ey it aret T diel (Yy'Tt) o1 ST g offer arel ol (yyTe) ¥ sy wfna a4 @
fore yar % wierge vty @t s @t o wed §—
(®)TEAR (@) gn
I : T T T T Nl 7 R A T T R F 7oy G F wa GRS Freitea
o ¥ weffm —

YELLOW SEED TALL GREEN SEED TALL
Yy Tt yy Tt
GAMETES | yT yt €—— GAMETES
Yy TT Yy Tt
YT | vELLOWTALL | YELLOWTALL | YELLOWTALL3
Yy Tt Yy #t
v Yellow Tall YELLOW DWARF | YELLOW DWARF 1
yy TT yy Tt
YT | GREENTALL | GREENTALL | GREENTALL3
yy Tt yy tt
Y | GREENTALL | GREENDWARF | GREENDWARF1

PHENOTYPIC RATIO—YELLOW TALL : YELLOW DWARF

GREEgl TALL : GREEN DWARF

fm-5.4: Yﬂtmmtsﬁammwtmw%mmm

¥a: TR F TR WA Ty ¥ o ® 9 9 R e w1 erun Frefafas 3—
(FHERaREe (@INR2=3:1
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wv 8. 3 framgasht Wt @ s ¢ 3G faran Tam A o 2 W (loci) Ve €, i fydew
A T F, T & BINZT & STon 1 faavor == grm?

IR : 79 feafa =i f SeRTo & =g = "ahal 21 T2 B (sweet pea) T HA H =0 T1(B) @& O
(b)qznma?%.szﬂmamwmu,)ﬁ—fm ) T oA §)

S0 S

TE T YFR & gHF TN FifF FH geeE 2

39U 3: 1

awm AIE 100%

TS 3TUE 0%

T 9. AR § Fo Toro Wi & WM w1 T F Ieorg

IW: E‘To weto I (T.H. Morgan) 3 S52-%R ( GiGiwel FeiAlieet Drosophila melanogaster) W
WM T 3t dymifa &1 MIMEWARE (chromosomal theory of inheritance) 1 F@9A fFm

iR 3 sk o1 3 ’

(1) TrfA 3 giGifEer A '3(%3? |EeEal TR (linkage groups) T @ Hil

(2) SreifFen & Whe 3@ 9t Hewqul FaEl H B #1 ¥a o G H S R

(3) TN X gigifeen & 31 TG 9 fFEE wdamw

(4) fom Feem duwify weaeh TR W fawiaa w0 H sﬂuwhmwﬁ@m%l

(5) S A (gene mapping) ¥ T=™ A WA T TeergAE = fEA

(6) 3= ARl H A F faw T MNETT € 9 1933 ¥ 9 @R ¥5F fwar m@m

W9 10. HoTach Ay §7 g fagaur fau weR Iuanit 372

I demaeh fagaigor

(Pedigree Analysis)

qW K@ T AN F T H O FSF TR (traivs) F D W AF Wfed T aAfrcrg SwmEen
(pedigree) FEEA € I FITIG0] A1 HETFT 8 Swacl fG78MT 81 |49 OHa I § Tafad 8 9Fa & 4
for forit wea &1
HATd

(i) <fer T & FHZe TR0 T T o SNEE [T 1 31gA Seae faveryor | fRan w21

(i) foret efa Y 3T A H B ATl sEmRraRl % AR W wdr S gl )

(iii) 359 T & fom weemA A TSR T gEHg R €

a2l o HYTael AR TH Tewqul SYF 2l 2 foden I9dn faRy e, s
(abnormality) a1 I &1 v A ¥ e S )
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we 11, A o oy Prafor SR darg?

I : s & for Frafvor XY wenrt &t @t §1

femr frafvor @t XY fafér (The XY-method of sex determination)—3% fafy & &t & SF( wiftrer
TORE XX B & a9 To0 § U S ORE X Ud g8 Y B 21 ©ft A srvee gr1 9 weft ervengedll
feeh TG W O I de 99 T X At oG B @ (A + X)1 39 FER G e i weE
(A+X) T 9OF B %) o o @ aagent feom (homogametic sex) Hgd & 7o fawda o9 o
FERIULETT @ T 50% Ph1vpsti & e T 1 T oI S 91 X TORA 9 FO Wwhped | Skew
TUREA T T ST e 9O Y O (A + X or A+Y) 1 81 T IR D FER F gered w1 Fmtr g )
50% TFFIT A + X 91 50% THIT A +Y oG a1t BN §1 370 Jou i fywwgewant 1 (heterogametic
sek)ﬂﬁ%l

= % g9 3R A + Y Y] 1 TS ST0SN WY A 2, T TR () I ol 2 A
U] I THFA A + X YFAIY] % WY el €, T AT T () I et 81 7 Faet GA © G w4
mmaﬁmm%mqm%|3@%wwvmwﬁnﬁwm%|

2A+ XX 2A + XY
FEMALE MALE
w
=
5
OVUM SPERM
A+X ~ A+Y Sperm
A+X 2A+XX 2A+XY
DAUGHTER SON
A+X 2A+XX 2A+XY
OVUM { DAUGHTER SON

W 12, forgy @ st at O 31 e & s &t A 3w @t B 81 Sl & Siisiergy ured e iR
S AT o WeTTYTe SAFETgal st AFeRRt JTe il

I : ST il it dYmfT (Inheritance of Blood Groups)-—"ﬁﬁr # TR a7 &g el (multiple
alleles) %I TR B

Ry 1 wfem ot O .37 S MY Faa (i) @ B (37 HE ) e R T @) S Ry
O Uefie (i) 7o W R firen § or: 9% fyan 9 Al B 96 Y A 9 B ¥ fo fawmgrmst @ € it aedt
% g M () ol 1 AR =) o o R 1 o wE 1A 9 T @ 181 9 =

aarB | IA i «fmrA
VIBi | I*i
B IA1B | 1B
i 144 ii

o T TR F I o & TR W AB (A1), A1 ), B (1P i) 9 O (i) & W &
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¥ 13. T vl @t IgeRur Wi RugTd—

(37) Weywifaan, (&) Irqui yenfyan

I : (31) Tewsnfaar

(Co-dominance)

damfa # 98 YR forad frdl faaagrsht (heterozygous) ¥ 21 Yeitet afreaad € € wewwiferar
Feam 2

T ¥ AB T 9YE THH I B

g SgAeNA (multiple alleles) F1 5t IO 21 Aefter 1A | Wetem A, 7 1B | wodtem B &1 @)
i Uelte I QU & TN et 14 9 18 0 wewwret €1 et vgss 3§ 3 3 @ 2 Uit @ g &1 5
Uefter 14 1B SR % ¥R ¥, 9@ T W AB A @ S Fewwifa F I

(&) 3rqof NfAAT (Incomplete Dominance)

T i & ) fawdia @i § T FOA WEF, N & Hemerdt wrgror wehe B @ aviq @ A wei
Qo whmwré?m (dominant character) & &l N A& @I BN WA T ™
fafere =t N@f‘!’ﬂﬁﬂ!'ﬁa 21 TEH A9 Tl IR (Carl Correns, 1903) 3 Eﬁ_!ﬂl

V= AT (4 o'clock) e % T W0 T 910t 41 T qhe TN a6 W8 § Haho) 331 9 €, 99
F, W) & et qor aret 9 3= 2 &1 99 F; W) & qel A o won 9w @, 7 F, i) A 9,
T 9 TS T A WY 1:2: 1 ¥ 90§ W € ) 7ol wwferan A F, G @ siers aqr sk
Faa1:2:1 AR

RR x m PARENT
RED WHITE
(PURE) (PURE

Rr
PINK (HYBRID) F, GENERATION

=i

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

1 Red : 2 Pink : 1 White

7 yeR Wfor F EeIfea gt (andalusian fowl) ¥ Fiet § G 1 % T@ A g q«n g A
FH HA W F, At A et Gt aret 9 S92 €1 F, W) 1 gf & i F0 B W, 99§
FR, AN T The G@ e o H @ 1: 2 : 1 B R

W 14. farg-saftad= war §? = sewwor ) .

I : fag Imafads (Point Mutation) : fF&l Siv & foFelt ©& &R & gen wRad= (faeiha, fawm,
wfrem) firg smRadT weam 21 fada o Tt o e  fed ferafe 9 s eifaq s@en
% fmior aTelt 9 & B TR GAG F 9 F & (A) WHA F (U) Rfaer grrwfoeanfya @ 91 9 GUG
T T 1 TR TR 3 I WIE I Hfed T R, HeRawy T Rl sEmr dErenfad ¥
TR W B '
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¥ 15. Syl & hiAaaeag @ fRa gearfaa farar?
I : S F AT (chromosomal theory of inheritance) & €T sk aradt (Sutton and
T. Boveri) ¥ 1902 ¥ Wga fFam

e 16. fardt & it snefirens faart &1 3 ol wfte seor@ i

TR : T ¥ Q) AT R e $—

(1) = HreRT SWEFAaT (Sickle cell anaemia)—3%€ I § TH SR <A QA B aren A 2 S
TR S g (HbS HbS) swen # @t 8, a0 qmr devaifer & ®M W S faneifer
frmior 3 @ @1 st SiF & SR e @ sftel @ ( f-chain) § B3 WR W Texefirw v
(glutamic acid) mméﬁh (valine) T 3t & A1 21 AT ARt S FT T T W
TEHA A A TR AT F JMHER ¥ (sickle shaped) B T T W =R A WA w@TCQqr
(anaemia)ﬁﬁﬁ%maﬁﬁﬁmﬁﬁ@%l e safem T eR €, frg sifeiem =1 rifes
T HH TN T T N U] S F THER F D IR T HbA S qer darefam & fag @ e HbS

ST < ST fRrefET % e 2
Hb® HbS X Hb” Hb®
HETEROGAMETIC NORMAL HETEROGAMETIC NORMAL
FEMALE MALE
(72
“,_’
SPERM
Hp? HbS SPERM
Hb? HbA 'Hb? HbS
Hb* NORMAL HETEROZYGOUS
Hb® Hb® HbS Hb® HbS
OVA | HETEROZYGOUS | SICKLE CELL ANAEMIA

(2) RFTEASIRIGRAT (Phenylketonuria)—3ag W TH 9 S F FRO1-8M 31 39 a1 Hl
O WINaH WY an=fiates A= (Sir Archibald Garrod) 3 f&war &
fragaTaia (phenylalanine) TRl 37 H1 394N 3AF IUYFH Y (metabolic pathways) &
e {1 370 T SF TR A o ¢ R R e Frwfor 1 99 & e wer of 7 @ o
A I~ B A1 @1 Teh ST S F FHRO REARATHNT A 1O (tyrosine) ¥ Ffor & fa stravas
TTen 1 frwfor & & ar, T8 IR0 R F REAgATeis S G srafus o S @ 991 $H San 73 ¥
9 23 T ?1 3W e A mlsaaﬁz’lqﬁw (phenylketonuria) a1 PKU #ed T 2R TN A wfa=
UfaHad @ 91 21 L.Q. &1 TR Nra: 20 ¥ % & 2
Protem
enzyme \
Phenylalanme e Tyrosme

by gene

Phenylalanine ?:-e—l,» Phenylalanine accumulates in blood and excreted in urine

(phenyl-ketonuria)
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