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� 1. �am���-irat�lfTQ'�i�"ffl'l�? 
'a'flt: 'WR'�� (Gregor Johann Mendel)�� (Pisum satiuum)'tf{ 31To cf'ff tfcn � � 

'W[_ 1865 'it diljci�iciiffi S �ad.1¾11. cfiT � Ffi"lrrl � t" �cm� -a :H'1Rilrald ffl'l �-
(i) 1lG\ cfiT ,:f)� � mm ti � � cl"'f � � � t, arcr: � oRq; �-cfiT al� W'fl@T-a

Ffi"lrr � � fl 
(ii) � � a\tt1�aft (bisexual) ma fl � cfft � � 1fcfiR cfft mffi f fcfi" � � � -a

(,qq{l•IOI i@T t � am:rr::ft -a q{q{jljOj � � � t,
(iii) t1'454'4� <ftm 'it� �eJUT �-G{-� 1iA m fl
(iv)� QN:WiUI IDU ��'it 'iA' � (hybrid) ,:f)� � (fertile) ma fl
(v) � 'if am;��� �c:t,f�c:t, ��(alternate forms)� ir1 � � 'c:f,T "tit-� "lff �

,:f)� qft �-� i:fl� 'l(T � ,:f)�,
� 2. f;p:;r� �q:m'-
( cn) � afrt �
( �) tfqg••Ntl afu fqqqgaqGf}
( 1T) l(cfitjq:;,c 3fR �I
4TR : (c5) St'ilfctctl 3IR 3tSi1tifctctl 

(Dominance & Recessiveness) 

cm- �� (�) 'l1T � � �Ei49;%#l � 'it cffl' fcf� 'l(T � � ff:ei:i'1g4'1'1fl � 'if an'"'llolfcRr
� 61' � f >f'1Tcft �cf-�� )l'liPcldi �ffl, 31ll'lfcit��fl �� �
� ti � t, 

� cfi'RUT ��mu� c3fit4:tfi(wi �-q)J �'it� aNRi:4d., � �Sfi14iltt(wi � 'iF@T i' 'l(T 
� fl 

--� � 'iF@T t} �I 

(9) tliifl'";ft 3IR latiiii':i•ii�
(�omozygous and Heterozygous) 

;;{if� ,:f)� � � �� � 1ffl: �� '!Ill (factor pair) 'l(T �(genes)� mat "ffl � ,:f)� � 
���� t4qg_aq� (homozygous)�"tl �,:f)�t"l{,ft� l(cfie'1H �f;�-TT, ttl �� 
�8JUT t" � � ma f I 

;;{if� �8.iUT cf)J cfiRcfi � 'l(T � fciqfur Jt'1lq 'c4@ � f "ffl � ,:f)� � �eJUT � � ntttqgaqGf} 
(heterozygous)� i'1 � i:ftt:n � en llq;T{ � � iFffl fl� Tt fcliffl �8JUT t" � � -.,lff jta (�) I 

�qg.qi\ '3lf �8JUT � � "1eif (pure) 'ira 't afu: fcti:i49;%ifl � �15UT � 'fffl: lrc6'{' (hybrid) 'ira ti

I� 71 �1-j<iW1<ffi &.ti fcia51,e ► I 

d�IIJlfa aq � $ A-141-il 
(Principles of Inheritance and Variation) 
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<11> ea;tia,, • IJ.iid><
(Monohybrid anct Dihybrid) 

'1fif � ffltuJ ��� iii � � -q � (cross)� "ffillt it.� i(cfi\:icfi,( ilifff' � WI 
Pl1rtihCtll'tlcft� cfit �cfi«itt, ll'PJ� qijlRl@"q-fqq@Uj cf;ffl 'R�1fi F2 'tfrc4ti(� 3: 1 � 
i&l.flfafq� � (phenotypic raiio} 'EJ_ lffl<f iffl' t1 � l1 � t- cf;RUJ eijt'l•=tdl .ftff lJPi ;;mit1 

� \1 gWiltitc:fi � t- � � t- � � � � � '1IRIT t 'ffl � ffRiclR" � 
(dihybrid cross)� WI F1 � � 'tfrir � � c6f JIGff@'c:fitlt' t, F1 � t-� 'EJ. t,qq(la101 cliffi 1l't F2 

,fhfl' -q � 9 : 3 : 3 : 1 $. llftiflfr!fqqj � 'rf JIJqf tl'ff t1. �. t-l(;dUidl � c6l � fl 
ffl a. lfi1f ftlgfb,a -;ft;s' 6 �i5ft.n\ ftlq,.giq"8 t, �Jli&R��lli1'�1"'1il't.? 
'i'ffl": 6 � t- ft.rt( fcitlit9;•it"ft 'afi;r if .3 fclf1Fr � t- 6 �i$�cfi � t- � �I � ���14q 

AABBCC 1l71T1 .  3RI: o11o lfq;R � � 'iFPtl ABC, ABc, AbC, Abe,. aBC, abC, aBc, abc. 
'"4 •. l(chficiH ifilll'cfiT JPn11'.clitff �1"l1fc@T f.p.pr?5l' cEl'191T·l&UI 
� : eastias< ffl (Monohybrid Cross) 

. � aRf � � 'tf(_� ff€141fqcfi � cfi1' SIR ·if � � �-wiPJ cfit �--�i&RI' 
(monohybrid cross) � f.1 �- � � ·t- cii �q;f�q; ri qft cffll1'I@ itiT 31arq;r r«:lil1T � 't1 

(1) � � � t- � � 3lR �- � ,:ft� q;y � fct;?.rr1. � • "'IT � �  (parental
generation)� ti

(2) � ltar VcllmJr  (hy.bridisation or c1·oss breeding) �I � 'iR �-t- � � 'R � 
� (hybrid tall)  'tft� l11t6 1T6 WI � F1 'tfrc4t 11T 1l'e.f1f �9til.fta � 'cfiri' f1 

tt 
PHENOTYPIC-RATIO.: TALL: DWARF 

3. : 1 

GENOTYPIC RATIO : PURE TALL : HYBRID TALL : PURE DWARF 
1 2 : 1 

(PURE TALL) (HYBRID) 
19-5.1: 1U;J:R811111f.J�ti�11tzr�i&Nl�Wc1RD11Br�I
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� 8. � �qqgaq'5tl �cfiT� O afu'�fcw..;n Tfml trr=f 'R�� (loci) �f, ffl� 
�it F

1 
�� q.,1.,'iei$Q ��cJiTfa"ffiirr�wn? 

�: � � � � � * � � � ll rfld: 1W: (:;,,·ppt pea) if 1Ff 'q;'J -=nffi 'tTr (D) � 'tTr 
(b) i:r: JJ,rrcn t � � � q:,JJji:f,Oj  {L) 7Jl'Ff � (!) 1TT" "!:f'lw=.fr i-1

� C3> 
,fu,r_ w-fr � m 'r.ri. M-<l � m 

'-if.�� � � �� � -fR � i,

-�3:1
� � 100%
'j•H:fii1�1 � 0%

© 0 

� 9. �ijcill>ic-fa1 2f "iro �o lfPR'il:i�cJiT-tj'�if�clitl
dffi': ito �o 1"1R' (T.H. Morgan) °;t �-� (i}i&J/i;,HJ I/H,-i)i/R< Drosophila. melanogaster) "CR

-w:rrTT � am ci:111'1@ cJiT Ri\4i't-1'1qc511� (chromosomal thpm·y of inheritance) cf>T � 1%<:nl 

3tijd�.� � lWA c5T q)JjdH 
(1) -s:t11R °;t J}l«l'fq;HJ � � fl6W-idl � (linkagt' groups) cnl ffl ci>ll
(2) jniJ"NiHJ # � a:mg qRvft in;=cq'iuf � cffr � cf.T w.r � 1Wf;:r c6T '1J@T ti
(3) l:TTlR -;r J}Jtflfq;HJ # 3Ffcf; Q_i:fitii:fi{ cf ff;:tjcR "tffi� �I
(4) @TT� cmFT@ � � � � m it m lWR cfiT i-16-&:4'[0f lfl'1reFf ti
(5) � -qfti,y (gene mapping) 'ij) � � � � a��,:s,.f14 cfiJ?J fcf;crr1
(6) � 6iljcif:,1qil � �14l«li-1 cf>1 � �:fr ��-fc:f.P-t � � 19a·3 it -=rri@ � JIGR fci;"lfT lFUI
� 10. f.i�iiciHl fci:IHqUj 'q<:fft?� rci:jHQUI ���t?
� : a,11atw\) fa,�qOj 

(Pedigree Analysis) 

cm 3lR1s � �� � � � � 611:j/.ifitti:fi � (traits) cfil � � 3W-� � cf;J 31f� � 
(pedigree) � �I � fct:lclQOI � 31� 1ft � fct�e11�01 �I �Sijlll "J:fRcf "{l1r( il w�F%1d ID� f "lJT 
�fcr,;m'��I 

� 
(i> ifcf;�it���� am:� mm� 31�����mr�i, 

(ii) fcfim � cfi1 � � if ffl qlffi �fll4FMl6TI � � if � � � t1
<iii>� lfj&t 'ij) ft;rry � m �t � � iifiit i,
"J'.JAq 3-iljci�lq,1 if ciq11c51<4l � "Q_i:fi i-1(;-cq'{of �mm��� fcmli ��, diftl41"4dl

(abnormality) "lJT wr cf>T 1@J WlR if fcf;crr � i1 
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� 13. Al-l'�cfil' dc(lg:(011Nff�
( 31')�, (1i)a11{0f SliUfilnll 
a'ffl' : (3T) -dtlAltifacii 

(Co-dominance) 

� c6T � -srcm: � fct;m fqqii�pNil (heterozygous) it � � an'� ma � e&Slitirilni 
�fl 

� it AB -m � � � f1
cffl" cs49.Q.{ill1 (multiple alleles) c6T ,:ft� fl � IA � � A, a?.ff IB � � B 'iR'ffl fl 

i � cfi1l � � "iFl'RITI � IA er IB � �hJSl'11cft �I fct>m � it 3 it� 2 � m � fl � 
� IA IB >Tcm: t" ma t, ail -m � AB � f � �'lJfc@J c6T � fl 

(if) � � (Incomplete Domlnanc;e) 

� i:fi� it GT fcJtlfuf �8:JUIT it�� 11\ F1 'tffip1 �- qe.4c51Jf �Jfqie men- f � en fcJtlfuf �� 
it � � ,:ft � 1"ITcft' � (dominant character) � moll � �lijUJ m cfiT -sre:ff@ cfira fi �
fq�ltii!dl q;) � Jiitifanl � fl � • cnn;f � (Carl Correns, 1903) � ch1  �I 

� !IMiwl'\-1 (4o'clock) 'tfnn����cl@o?.ff l{cn� �cl@i:ft�����f, clil 
F1 'tffip1 it�'Tll"cl'ffl'i:ft� � ma �I� F1 'tffip1 � i:ft� -q· �q<1•1°1 � '1IRfl f, � F2 'tffip1 it�,

�er� lSJ qfa 'tft� 1 : 2: 1 � 31JCI@� ��fl 31l{'1f Jl1Tifc@r it F2 'tffip1 c6T "l91ii:.1$Q o'?.ff q,,91)tlfQ 
� 1 : 2 : 1 mffi fl 

RR 

RED 

(PURE) 

X 

l 
Rr 

PINK (HYBRID) 

D 
R RR Rr 

RED PINK 

Rr rr 

PINK WHITE 

1 Red : 2 Pink : 1 White 

rr PARENT 

WHITE 
(PURE 

� GENERATION 

F2 
GENERATION 

� JTcm: � it ���4¾ � (andalusian fowl) � ffi cf � 'ttT � � cf@' � a?.ff � it
� � 11\ F1 'tITTp1 it� '1"IT qffl' � � ma �I F1 'tffip1 ch1 lRlffi � 'iftT.J � � 11\ F 2 'tffip1 � 
ffl, �a�� cf@'� c6T 31JCIRr 1: 2 :  1 � fl 

� 14. �-aNAt4d.w q:qrt? � a,u,PM �1 
a'ffl': � dNAt4ff¾ (Point Mutation): fcf;ffl � � fcf;ffl � � � i31T � cfcfl1rcR, �'

Sl@{-\qjq-1) ftrws dNAt4ff¾ �fl� ����f � (?1ifl•MtfcsH cfft'ifter� � 
� Rl{fur cf@l � � lJa' �GAG� 'iftT.J ��(A)�� (U) � IDU Sl@�INd °it '11A � GUG 
iA' � f1 � •ttlfi:tcfi 3li(1' ch1 � � � mm t, lfi��"q � ij14-fl•Jifif.:, � �i?i,Jtfa4.., -q
�.jj"@ffl 
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� 15. ci¥ll«lfa � i:hl1t'1:ti1qi:m( q;)- � Si-Rtlfcld �? 
'3ffl': cffiT11@ � sffi+:flQ\tfqlc{ (chromosomal theory of inheritance) q;) �am:� (Sutton and 

T. Boveri) � 1902 � � fep[r1
� 1&. �w �f(;a«1\3_,n -:,411ciftl1ch ftrlfimcfil'����'chU1
'3ffl': � � � �@•i-Ei_'l1 � � t-

(1) � cfilftllchl 3mfflffl' (Sickle cell anaemia)-���� oUJ'qJql ;;ft.:r � � cJJffl � �I �
� ;;ft.:r �tf$tfcf>1 (Hb8 Hb8) � � mffl f, cliir � �1¥fl•(fflfcq1 � � lR: -� �1¥fl•(fflf«iH cfiT 
Ffllfur m � ti � � � cf;R"OT t?1¥fl•(fflfcq1 'cf>l � � ( ,8-chain) � � � lR «{iZl'tich 311<wr 
(glutamic acid) cfiT � � (valine) � � � � t, � �ifl•Mlf◄1 dilcfft1:.ii1 cnT � � � 
lfcfiffl aen � �� �: � 3lTcfiR" � (sickle shaped) m � fl .� � � � :Uidl�dl 
(anaemia) m � t � "&lfcffl 'cf>1 � m � ti fcitttf$tfcf>1 cqfcRJ � 'i@ i=, � dilcR:fl:.ii1 cfiT � 
� cfill � lR: � � �� � � 3lfcliR � m � 'WI HbA ;;ft.:r � �1¥fl•Ml�.:t � � 't aen Hb8 

;;ft.:r � � �1i:t1•M1fG.1 � � t,
_HbA Hb8 

HETEROGAMETIC NORMAL 
FEMALE 

OVA 

HbA HbA 

NORMAL 

HbA Hb8 

X HbA Hb8 
HETEROGAMETIC NORMAL 

MALE 

SPERM 

Hb8 SPERM 

HbA Hb8 

HETEROZVGOUS 

Hb8 Hb8 

HETEROZVGOUS SICKLE CELL ANAEMIA 

(2) Ni"11$Mc:6le1.,rt11 (Phenylketonuria)-� � 'Q;cn aurcqJcfi ;;ft.:r � c:fiRlJT -� ti � �- cfiT
·31� �� lR' at1..Jfciiil('l"s � (Sir Archibald Garrod) � � en,

N,.:ti�clQ.�411 (phenylalanine) � � cfiT � � aqiq=qql lJ� (metabolic pathways) � 
l?lfflt, �"q?;J� a:Acf;� 'q'Jllmt1 fcnm ,n ��q;r�-;:i-iR�cffl""tJ�1{Uf �mi:nffl�

"urf � m � t1 �.oUJcqJcfi ;;ft.:r � "q;R'1JT ftfi.,1$Ml(�;ft., l\ c:.14:0fft., (tyrosine)� Ff1U11f � � �lq�ltch 
� cfiT Ff1U11f 1ln m i:nffl, � c:fiRlJT �� � .fq,.,1$Ml(�;fl.., qft -qr,n aw;n� � � t aen � WcfUT � � 
,n � W@T ti � � q;) Ni"11$Mcfa1t'i..f.{fhu (phenylketonuria) "llT PKU � f1 � � � � 
31�fctchR=id W � t1 I.Q. cfiT :m �: 20 � cfill ffilT t,

__..--P�otein� 
v �enzyme�" 

Phenylalanine ---Tyrosineby gene 

. mutant Phenylalanine P Phenylalanine accumulates in blood ·and excreted in urine 
gene 

(phenyl-ketonuria) 
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