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The process of reflection for teachers begins when they experience a difficulty troublesome event or
experience that cannot be immediately resolved.

2if ST Afa ©L3 wF T T (RrFS Fioe, F2F IO T WO TFAT 2 T SIFAFOIT T 2
Il

Reflection is also a process that involves more than logical and rational problem solving process.

Aforee efe SEEH, AR GIR G T (AL AE 74T @RFCF R SR [ o3
fafeg Tt (At Pt oo o2y TeeE F0E O NI T, 2w, IS Wl W2 SRR TeeT oy
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Donald Schon (d5¥a)A creative skilled professional is gradually trained up through reflective
practice about his own ability and modeling of successful practitioners.
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Kolb (s5v8) Only reflective experience makes learners learning easy and simple. @@ efowers
wfoersld AR R e 8 ARSI I |

Boud et al (5»54) Raw experience becomes learning through reflection. afewee SRR TGCT 7deT
el e Fosfie 27 |

Brown and McCartney (555%) Reflective practice starts at the very beginning of a learner’s learning
and goes on up to a professional whole life.
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® STIJT STATYIC AIRAT (S |
T (&3 e weee (John Heron Feedback Model)
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fREpel R G BgS (@IF AT IR TN FRSECE o férw I @t afsqsms ke sie 3@
CTCHCE ¥ ITRRF Il PG RITS (7S AP | FA-ARITS NI S TSI AN ey F78 1@ =7
1, ©f AR NG Foere 28 [F© | oA FrFa-Fe T qhiRe TCFO F0F T3 -7ARETE
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SRS MIT-93 Sgiei Kurt Lewin 1946 3t SI7 &2 Action Research and Minority Problems,”
NS R FOTRRS A s S weae | fofy SRS Aqqel FF I

@Action research is a comparative research on the conditions and effects of various forms of social
action and research leading to social action that uses a spiral of steps, each of which is composed of a
circle of planning, action, and fact-finding about the result of the action.”

Green Wood and Levin (55t) @ Kemmis (3558) I (¥ siter ey (oriw Feaifere ife ar afeef
of e a0l SRR SRS AR TS e A | @ J-Res|, e Ko, A,
LTI QR SIIY el @ FRGCT ¥R FACO ATE |

The North Central Regional Educational Laboratory F12RI& *It=eld g% I 28: Action research
is an inquiry or research in the context of focused efforts to improve the quality of anorganization and
its performance. It typically is designed and conducted by practitioners who analyze the data to
improve their own practice. Action research can be done by individuals or by teams of colleagues.
The team approach is called collaborative inquiry (NCRL, 2008, para. 1).
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FIARRE NIAFCA P4 TPTR MG FAGCT 7 1S 2@ TR 5F IS T FACS 2 |
Stephen Kemmis @3 SCeteT &lfofb 5ter bRfG «iTaw AT @1 TR | AT =0el-
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T =7 | Q=rer @b “IFEAe AP (AARH GTENET @R IFcE e Fard Twifre o |

©. RIAACHFIZAT (Cholecystokinin): FHCET &S (ATF (FIEPTEBIFIRITT FE LA FH© = |
@t SreE I @ R G SR 997 FCS Twrlfore e | =gl @b Prerfer (2te et (@1 7o
TRl 2WIF 0 |

8. GUGAPIRT (Enterokinin): SfTHITNT &5 (AF AT AN F® 27 | @ AT Lo
BRTRICR bl e wifes afg (@ Teow, e, STORDE 8 MIFEE ITeey [W5]e &7 |

€. (BT YY (Peptide YY): SFRITIT LB (A0F @ TANH Fee & | €T FONF A (o My &9
foTe AWy RIfTe 2T AT TFeR A AR AR 8 CI1eT 197 2T |

v, TG [IIRBH CoroBiRe (Gastric Inhibitory Pepide- GIP): fESTTNITT 25 (ATF @ ZAT Fe
T | @b AFFA (A AT O A fEEe 30

wifgs ST

NS 2y IEF (ABIRATT AfFers T 1w Tl Sfgaet | «6F «F6 1osers a1 SAffs efwar | @
C2THTZTET T8 el ST AREIIORT 7T AWy Give SoMIT AfRIS & | @=- SIEE «fre, e,
1 @it Q3 faTe Foes TRy MeRd RISy S BfUw #It8 | @911 JItae (2ThTzie fNefe aaeneea
Ao SIfE, @R 8 AT 0O T | T (MBI (ST FAYIAA 8 I TS I | TS WA I
05 |

IfFAF TR FRCT FTe FAe fgfafrs @t ar =Aifas ey ¢ o, @<=

TEST: qrF S IEEe I QA | A AT MRS 7 A ZG FES WCB | @ANA— AR
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SGefe! fFEe F9F & A FE00 (A ©f - S (ST F T, WS IS Tenaies 4_ ey ane,
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S[*[A: Entamoeba Histolytica WF 4F FIA BTSN LG BT NG GF PIA GG RA
LGN A T |

T 9 T I, NCEF AN AT (@7 Q€T (A6 TR, NS TN IS VA A TG ST 8 FHES F7
G ST AN AT T |

Q@ Q@ fSPIT A FACO R ©F FEA- [em AT o7 F21, RS 8 T Sewwe! 1 e (e <4,
T SR ST S TR I 72 e Sewdce (e F41, JIBPTHe ATl AR T4, ASAR A TS @
AEAT-IPTT TEHA 0 (TS | ATASHH SISIEF 2R Seiar et a5 Far 757 et ffeestr 97 war
20 R 5y 960 177 |

@I S @I R @ @ T | TH IR ¥ AT T G TR A SIS @ T AR
¥ W @ SRS I (@IS | ey TR Qe #iiew, TA- AT (@ (BT A, (S T
AT (ATF AFOT@T AT el e, (Nes Mo T4y Meg A0aa 9245y 9T §ea e N T (T
QR fif eeiifre 2, w7 T390, WES IR, (@FEE TSR SIS AT NG 0© 20, AT
QR T (AT (FOIPIO REAT TG HCAPILH (0T T |

@IFET FIACT TT O FEAS T | T (906 THFFT AIFI, (45 FIAT € Tl T30 Ao i

LERTE
Q@ @ fSFICT T FACO (A O ZAA- AHFE ARIF WG, ApF A 217 T4, fafire *eoRfer, S,

TR, (G, SN, FNEA, (9, SR, B, FeA Sopitn e | IS e Spieeid SreyeT w4, =060, e
SOJT TS (STl |

TIRGF NEAR: Semiia 20 Sl 91 SIEe vz 31 o | R 40 Ay = SR 20 AFEEe
WG W4T W06 | WS M 408 @ K] e AR AFE R A W W T 7, O A3 G
ST I |

Q T (OB 5 TR G0 AT Sged =7 | AT (916 A Wfefe (Saemor 4wy (ATeT AT AT |
ITA TR Z0 A 0O A | FAFS T8 A 8 N AN 9@ fofe 270 | qrer=i+ aF @@ @3-
OF T @ (@ foefy 1 A |

Q@ @M AfSIIF FACe 20 A FACO B ©f FE- [WAAM® Fgereloy 4wy 9ol I, KT (5 8 TR
QT AT SARRT T | FOIET 94, BF, 217 @3 F47 (e O ToeR “hexr T | e 4wy a4z 3,
31, et 3onfv Srew Wi @z (A (Ko (A0, Awe SieEd A o, e o
ST ol fa W2 @t afstarg 1 o787 |

SICAAEAIRBH: coiBa T foics qavces Pt e SieRies Io A | «f s SwiEE
OB T | SCATCH-9F FLGENCIT PR CAGZHA 27 | @B @Ieel O SR A god 2 @R
AT F QST FFHCET 04y ©IF 69 TRIMTE AR A | T, AW, (oo Tenfn Sopref oral o7 |
Q@ @0 AfSHIE @E T© STEreift 7/ TER (TATS A | SIERT [ SGaE @ PTTeie
ofS @ ST *EHRFAT T TICMETHT AT AIZ! FACS S | SPITAFCCHI Nl TGS
=0 Ofb (6 @TS I GIR G & TRITG S1E I8 70O AN, 9N 97 *-@ Z0o AN |

F &S @Mol: I R RO ARE (0 IBT TR | W (7R ST 2enifoq SR (AR | R I
L WG (T N, JOIFA ¢ Frer $A A& Reoica 37 0 | FING FRCA (G GA G (@A T4,
ARG, (ATG TRRECTY, I I ©7, AGl, e 9Eh, @NT G FHF 2T, TEFe! M (76T,
FIS- AT O AT, (A5 TG 2 T To1 T Sopref (it (v | Féied Gt =0T e T P e e
3 -2 e @ oot |

G T ST B A PN AR 1 ©F & A0 | T AR Fh O oM (ot wreieas A=t
SR I ARE I (T FACO A |
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I W [iE 7= w2410 T @9 qE 7S 77 | gRe Gy FE [REIT AR T | S5l TG T
NG SGII 2[TG (O | ST AT T TeTaC (e T, TRPTHS AL TIF 41, Qe #1ex =1
QBT TR ST =TS 1 T T A TP ST I FREfTS (@7 ST T4l 7 |

srafaat: T M S foq I 2ATosl ARl 27 ©0d ©IF SR ‘AR 0 F FACS F( | ALRerS MR
TR Q@ S | TR %0 @M R (A A @ FRe Qe T, (eed A S w, @ g6 7w
TG | T CE AT @ T Tgre! (7T (AT | Q9T IR FHfeeaTT a1 1 =0T @t TRre (@0 A1 |

T T ATSH! AR 28T, 17 IR AN 26N, Y7 =T =i, 79 ¢ ot vy qnezl, reed virel 66
e, (B T ASTT ToN T @Ieo Torvef | @I @ AR A AT FFS (4TS B W, FweeT
R AT DAL T O AT A, T SN @9 08t 203 20 |

Ve i {1 FeCet, IRT-5{61, I AR (A0, WA=y AT - IR T, SARER *CS AR (AT
Q@ @ BT A T[T @ A |

STIERH IR T (@ RIIQTET T A4 TSR S ZCET— AT 24 35 91 26T 4@ @INE Iennasy
EATS TR, @M AR ZeTe ATFIRS A6 I I A 1, ¥ @NE 09 g4 e, @ fafire
Ty QIS ANSATS Z(F | TR G NS A8 TS© T AL @IS Aefe A e 203 |

T
AFS Teq

>, o Jr2
3. AT AL TAWIN @ Trete F Jh?
O, TAMI SR AW ARGSCF I S OFF I AR QR SNGTEAT FT 2

Wﬁi’.‘]‘
TR (NfEFecad fofee ez 3¢ we |
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2T0 32 : Tivop € §IF Y& (Genetics & Biotechnology)

RIS ererFl T weN GfETe BIfRAT 2T e | eI WHGCAR T Ol ool &er] I T | ©iF
T AR SR WFFS WAl OfF Fromrer e Ayt 2w | wdie Premren s ze iy
SUTAAMIBT O 2RAST ILHIYCH T T | @ (AMRBIRTE AReTe WG @ feRga e T2 ed 90 |
SI2 1 AW @, The tendency of individuals to rembel their progenitor is called heridity Si€ie @i=-
SR e FHel-Nrer T© e (@ el Ot I 0 |

Feeified (AMHBIGTE ~AFS! 2] FNSC (I ORI O\l Srew | [efFaem gl arert
Tfew @ o (I TS (Af*BT | IER [N HIeE FEFAIS ToIa WIT Ao T T A | AT
(@FOT ©F I | 92 (@Y ST (@ [Oeaa My 6T €@ ™8 3| W3 (W5l O8 SEd
(SFITATHIT 0T | TEENER FHoN @3¢ 26 DNA | DNA 93 oy Siex3 7e & | 7 <o qeeioifed
CIf#BT & Tt AT q0! TeIfEe 77 | 12 DNA (F Ie9ifoq 419 8 %S 611 = |

DNA 7 @6 i w2 20t faw (Gene) 1 1953 31teT Watson € Cric € DNA S S
T i f@iee faveg @3 Sem B9 o e T | At NS, TReRY «F Yo gt [l eime
fifey ToqmMa TYW GF PR L WU A AT ¢ TN YA ([ONS | AT AT 8
(TIPIRTEIS WS 90 Ffe Fo fdifee, a1 wivwer q@l st 10T wfefRe weaw | @ w9ien s
SERISIGITIE SIS

52,5 ST G @ (NCBHTH SACRRGI((CSETR 2= @ oSy 9@ ferer ffiaer Sif's,
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3. Jemifer gt 8 el ZeRfS  (Concepts of Genetics &
Mendelian Inheritance)

G (@ (SR oA (Sb22-3bb8) fora SRGARRRT uew (e ¢ fomes | fof Ardfug o=
T AR @ Ife TfFe otgaer ¢ i 1w S g s | o o aitqmen 51eh-
Feeel Experiments on plant hybridization fcaicsr Burn Natural Science Society @3 el g
ATGHIT AT IR | € TP @R GF (S (T @F9 W | T A 08 I=F O FeTet G
NG AF | (IO JIF S I2F 2 TICT [@e geoil Wit o eiifela Sigprsie et ST 3R e
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RS oMe I G2 S FoT (7=l @B Flora WHICET Tz AP 2 | G ST AFro Fh Ol
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G A PO | O = (o g WIS WL A0 |

fa* % Genesis 2C® Genetics *t¥ @ Teife 27 | A7 wIfeqifas 91 to become, T (to grow into) Sidie
o srex A1 Bge =eW | Wiliam Bateson ( 1906) . 3¥=2W Genetics *™6 IR FE |
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(TCOTR ST 3G (Mendel’s 1% Law)

el oo A2y TRy GItad oy @0 98 e Qe Revifere tRf¥ieera caibaeter () [k ar
RS 1 70 AT SRF T QR G (T IF) e T | Qe AR Zre RS A o fog
T TP QAT I | (T G FACF AT 9@ I NARIZRC @1 1 & (1Y waold 9 09T |

[ Mendel’s First Law of Inheritance The Law of Segregation or Law of Purity of gamales State that in
a heterozygote a Dominant and recessive alleles remain together throughout their life without
contamination or mixing with each other and finally separate or segregate from catch other during
gametogenesis, so that eatch gamate receives only onle allele either dominant or recessive]
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7 ¢
T TT Tt
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afe
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e 78w @ (Mendel’s 2™ Law)
T2 2T A AT 22T F0T 2 A SreildF @el WRER S Wi et S ] TNw Ak
Toed e 2 oy fog WG sweifie =7 gaR G TR 9F (@l (FFF AVCSICE To foaaie
T | (ISR G AT RIS TR 7@ 0T |

[Mendels Law of independent anssortment or recombination of gamets states that when gamates are
formed the members of the different pairs of factors (gene) segregate quite independently of each
other and that all possible combination of the factors (genes) concerned will be found among the
progeny]
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forer ffael SifS (Sex Determination, XX-XY, XX-XO)




W eifemry GRePIEs Afrgse wwee wdie fFrae S werer for [diftre =7 it foer e 21 1 @
RTIT «AF (@ NEN (@ e o7 M=ol S0 Sra O (@ INETT 0T | 4P 93 FCS 97 (@K 48
(AR (TSN AE SR SBIEI ¢ | 4FF & &) [ 7 & et oy e o vl @ fomrg fAfve
2eTR TR e = | arTeiee Srei SRR et Y@ty FieT [erem a=l s e s «3fe
(SR AR SR %7 T =W | O3 (@ICNENND G O3 G (FIF N 7 (72 | OIF @2
(GG W (A GTH (TN | 9 GTH (GFINETNE X TG FI0 Ao |

T 8 GO Nifed CFea P9 Qe OTH (@I 936 X 8 S Y q3R @37 #7717 @IS
TZ | O P AN SGFS FLAE (@IS ToAF I @6 X Tf6 Y (@™, wefe @BReieEs
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forer
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1 foreee 9efRBIT (Sex Linked Inheritance)
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T ErAfeTE e 2 &3 -
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Y- e feaa SRefEOIT ¢« V- fiee fameten s @ 278 7re oWy S0 refe 27 | Y e
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X- e IR : X - frew SWifkET 27 ¢ & SorEa R TRy I A | FET 977 (XY) S
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o IARGIRCHIOFT ( (MR TR SoIfFfs)
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fret (Colour Blindness)
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Mother Carrier of
Colour Blind Gene

(€ X)x

. Father Caolour Blind
nomal
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P o\
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being Colour Blind being either Colour Blind
or a Colour Blind Gene Carrier
fou : qefiei SRt
Renfefert (Haemophilia)
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Www (Duchene muscular dystrophy-DMD)
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3.2 RIS (Evolution) 4@t € @7 &wetifer
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GrafqeEee [feged s wwer e Meates | [Reemr srees [eae sfiasarr TeRe e |
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GTFE (I ereifer FReedice g MaR ey Jfie g [feg wre, F12a ar Tor-awifen 72 & |

3. Wit AT (Macro evolution): T [FeT To-ewfon 4 Sfowy 0w aeife JEa kaeas
Wit e 0 |

©. it RIS (Mega evolution): ST RIS 4P+ Sfow T o @7 T2t 2RI ST B T
S (ol ST 30T | @ RIS MG W2 (AF TOb7, TObA (AT TG99I, FAA (/TS 41X Topifir
7% TCACR 0T Gl T TF |

e @

GIIT ARPTIER (0@ U FSRES A T2 fofe o e fom «@ea = AT, 72—

5. WA RS (Divergent Evolution): qTF@ %6 T QR0 fog «qea aAgfes “Afae
e Aferifere 2 [Raea B v To7 gl 32 w0 |

3. SR RIST (Convergent Evolution): U@ 7 FFS GRS @32 A0 04y I07 F904
0T SSRGS O (R A71® Caf¥i8y 2 Moy (@ Koy w06 ot wieoial aeey e |

©. INSAR RIS (Parallel Evolution): 45 o awifes Geansiz uft waas! f5g a2 «Afi@e =T 3
SIS NG T G323 RAfE® 27 O SItF ARG RIS 0 |

S, TR T A TS (Lamarckism)

QLY



RS Toa s U3l Ifeqe Toam O (& S IAHAHIG TR, 3988-db3p FANE GFGH FAIMT

fq@lel | @ TIMG @Theory of inheritance of acquired characters” 3T “Sfer® (AMHTETA LTI FTH TS |
TS Sy G [ReeRivd Irel e [T saced @, afelt e uat Tefifte arife it |
T @ *fE2 AR 79 Afeqe SgIE afore @ Qe [(fog s e ¢ T fager 703 | T
TSI YT ¢ SO o€ TR | T T 1 elfesivy Raw =1

o
.

9.

G LI SR~ eifefb 2 2ow, W ¢ MAGTE el T |

I S s AT A Affime IR GF oE PoifFe F@ @3 ©F I WO | SRR @I %
F[IZ® I A ©f T 7 FR IR @GR (17 7@ o e 1 fRegfes weh |

AR FIfE SRR A1 (g T S TR T | @ T S AFE 8 [REH O IS
TR frsae |

TR @ IR ML AR T Ao I Ao e (iR Ao 2 QIR G AL
of SfRS! I el = |

TN TSR 7T

SN ©fF TSI AL @IITS fEiTers o1 o/eiia T Srard FCARA | ©fF G femieera s {oeeaa
stet o7 fie =1 | RSt WMo Aot Gy (S oo (A I8N TH-Ae it wifkefe 2 |
iyt e ey #ps Jeetceet (@ «IehT T (2 e o™ «fiacs O oiited 2ol (I G 7ot
FACS SF I IR TS T ANSTR Sy O] NI WG 17 7R T TG THBT AR | I 2R
« THBIF T ([T 21T OIW TG 8 & 78! ZCH AR Q3 TSN F G I |

IR BIFRAR (T T S ALAGH ZCS AN OIF SUIRATTR SIIP St 21 o7 qrelees | ©fF
QIR 9T N I AR o7 gomva | fog fFg MRS 2R Ay SCHAC SEreze SR IR G3R ATl
(OOF (ATF AT ARACERT & SItMF AR JIRT OF 0 | ARGl ANCe FADER S8 SRk AR
AR IR | FC A SAFCT A e srvels e wbee 2t | geita Wi faeea ar<=iea foie-oon
(web-toed foot) T&J T A TSN 2, (AT o #Hifie (ol T |

TAREE T W (@ [ 96 yWE O GRS Tae A Wi e @A Srgd 0 |
QO N0y TS W 5eria TN Arsr 7 *9a0F 91222 e I 9 QTG AR AIZEE (ST
ATAE = 1 TR A @Rl e bt S N off effoqwderd B F | AR qrell Sy
AN AT BRI AR IR A A0 I8 0 | A Gefed beice AP SRS
T GF TN OIMA (AR (AP AT )zt ffoe 2o a7 |

TS o [ FifFe Abfee qar (@OIET T6qm T FE BT TREIN | O ToqMis IFfos
faafo ream it Afifbe «r RUIT® @8 On the Origin of Species by Means of Natural Selection-@
1859 AL SIS 2T | O & TSAMCF ST W WSk a1 27 |

wuh\o
var
4“

vy, Ty
1520t

LY
.
‘.:-'
wewl®
aale e
waaBat®

e

N

et
= &
e,

TSR epfos ffb Team e bl w2y ¢ Ifew So afefe:

0vq



. &JF (Variation): a@ﬁmﬁﬁ%ﬁ@za@%mﬁ bR, WIFfe A G [IZR (GO
ooy AAfFEfFe = | T @] e I CPAETSICE eFae A Variation 9631 | 99 eefon 736
ST, GG Sfey TN (Identical Twins) BT 48 Frel-srer git IS T 298 UF 759 =
| ey S @1 et [fegena ¢ [fey T@m aa (ot I | TS &I Tolted 9@ AT
RS A1 o &S 13wa SIS o aefar wa |

2. ‘@'C"Tmmﬂ"&lﬁj@_ (Geometric Ratio of Increase): & Toite &fsl ewifer wrereq 2w emm
JICRE G e7erel =ity | SR afels 9 @ AR (&6 AT 2T O TN HNwF (@A ASI-
TS T (AT | S AT AR IR AT oS! A (T4 | G ML Jard @ G703 eFero Al
Trp'e FelR® R &lw 31 ewifen smon Mg @BTbeng wkefee A | sre efslt aes
I TBH-Te o2 [fog FRTe =T T |

©. 3T AT (Struggle for Existance): TREIT o @ARY Al QT TP Wt @A sifaer
TG-S oH & (AT GIRY ({6 AP G IR N HAT SRS | @ A= W6 JeT® Qmy, I
8 YT FINE (Y I | AfSs G @ foafs Gifers Soiwie wiices ooy afsfre Igydr e e
(e T | @ TN R[Sy 99 0@ A @, e Aidfice wedlw fem Sfew steaw, Sfem adics
QT R Sfen-21t ¢ ArFfos AT Toay @ | dFhod weag e §iee-T9e @ TR bene efe
fore, GiHeaa el BT a3 &) (AITF Ty 7158 |

8. WW(Natural Selection): TGS &I ST Ay [y f{fSq Ae@NCF SPHI “-fCeToa
IR (AT ([ g g 217 @t aqe 2RarR @ AfSrRIfTerT (6 AR & St T=ITS &F |
S TR G GHCTE A T® FAf Ol S FeF TAIAr® = A | T ©iwa i w0 W
T IS Y 7T |
T BT AITRT W04 (K M7 OIerelf§ T FoRe©s ORIl MM R (0 WSE! AFeroid S |
AT TR T BFre e 27 @2 T T | I G AL AT 16 TG FAT O
‘ggfe Foe fNaiive’ qar SR T fRRgica St 0 | J=MG C=ee @ e B A Qe
o 0 ATITS FCRCRH |

G. WWﬁ(Origin of New Species): TRG(R WO &I LR HAW (T ([ 37 GIF AFe)
e P @ T SRR ITRATT & SGFeT 8 TAT Al AP | G &7 QG NG 6!
et IS @ ARFS 2 | FES Ao 473 «fS HeIe SeEr e wificaed sfewifere & | Afitaeem
SR TRA @ ARTST et @ 77 T (7 ARTSETR At <4 AR reoma oy Sgge a7l
OIS I (9T OIIR B A | TR0 A1 1 ore A Ao WopAfEe = | (@ A9 eenie weice s
At Toames &=y Rl 207 (oitg, AR Ao e ety oitnd el @ &= Akl | Te3w ©ig
& T @, AT <7 SFAET TS LT G0 GIFT QS FoeT oI | T 9T AR 88
2 g genifed |

et et

feemima ot fifeg Toam ¢ w2nfer (At «ft SR 27 @ [Rqes « s s15e afew, ar 47 &9 afers

2FOTS AT AT TG BeTCr | #JfRATS KAy Spieey e Sedy (@ SPploers, o gl @ wibaee @by

Al AR O WS AGRT A (AT TF AR Q@ AR 47T (@O T A o | /S

YRR AR 57T 2R AR S FF0 (AF Ty @R @ FACeR 31 [foy s fre @t =ty st

TEFYS | FEACPE R Toron AT AEs [eararare RISma FATF S el T FEced | RaeEma

I A0S eIt 2=

5. GRMPre 8 g-eifgs e E weite REe ¢ IRT MR I (ORI I ¢ BT aAFfes S
TR AR eRAge & AR AR Ot QIR I O 367 | G RIeEa Tore (& 7ore
2OTF eI IR ICA | QRN FNGACE NG Torces Aigrer oyl R fFeg [fey amm
IS ¢ Sferifere g T Rty THre 2@z OF B T & X | Ao fee f[ifeg
Y (AF S AN TR S @f sz qRifzs Qe o2y Anewr (It | atvd X0y T,
Zfs, e, ©F @ |

b



e sFet Red @ T Twel [f*8 Hyracotherium & &2y Tea Witz wiffge &7
BAIFA 0o | @31 WFfore w01 (7B FHCA Weof 2w | RISea 2 @@ [y 7@ Miohippus,
Merychippus @32 Pliohippus NG WY& FE (Al Equus-97 T8I IR J[I 7 #Jf3Ice
fege witr | (AoR RS A P goifge et gat e qRrRIRe gfegm ke
TS eIl I7 A |

. efRmETEe gum: [Kfeg enfim St v ¢ I e fefere aft wetes sy i
T TWR | AN AT 8 Teradd o5 FAeF «e WIfeelfgs 79I 613 T @977 3y fefar
Ty 9 fefere R[feg dwifer afima o1 (Genus), 1@ (Family), 3 (Order), & (Class), &
(Phylum) Ze7in [fey B g w1 =3 | ey awifors @ EE srewy AwE FReE @fd Ry
fifeq Ba Seofe zrne A RS g a2 3 | [RASER qRel Saidt S @<e 93 A
TS0 Aeifen A o | A e (RRIRE ¢ &7 AfRkees a@l 92 TR wifte Sy ewifs |
RS 212 47 AT CF TO2 2R 202 ©02 [FSCAR MM 200 T VLA 1N T8 WCH(R | O
21T Treited @i REpeR T s et I e (@ Arfind Soay e sitedr T | g g &1 sirer
T R fog fog ufb @i e sifers ey a27 3@ @R T @ [aie™ o eie @ @ fice
EYE F AR A AP e @R 2idE ToifEfs Areilieeas RIsEa e 39 I GR ©F
sifowra N 33 |

. BRI e TSR S Tedimd Qi (eieelifere sge A1 [gfers [Raet wmrew adi
Towie R Rase weae | ol We oSt aifitiiSia Tew 2y it WU BT @32 o G
@F A AR ARIT @ 2w ez | 2 Rpfs e T ARRER A 2 AeATS S
e Wi sifes A 77 | Tt SR iy B anfiors Toa A ¢ ey AR 77 |
ffteger Tt fifeg REeR it ferr mr [&fee 2w To7 ewfer §f2 v | Rassamom wte
e AR G AT SIS MW GF We g Ko [Eifere e | Aaasite AT gofge
sifstTa Tt «ft fRfey s fiftey 2@ [ ey w=om o7 303 | @ RftegeR T &= A7 A
Aoy TR =0 At W ¥ ¥ AR Sfewifere 2@ Tow T awifed TeRe Wo @I (T A1
g #Afstaeara I wferaifers zre e et dic fiea R (2 RKege 2w A |

. O NG ARFS et G e [fen eifiE o e SARIERed ARw FACT S 6T
SARTFFAR S AT T F1 AR | AT SEORFCAT @ RS [RO0Ta wrpyel exiel Jeet Rgaaroret
T I | G e [fey @ifag eifice @Im @ [erT [0 o107 werel F90e oIt oy 18 e
T T AR | AR AT 5T FICAN I (L (2 I | G NI RIS @i Rromd
afefde Fare @A TIE, ATFERT LI TIAT TR I QO (T |

lo

NN

\

Equus (actual)

foa: careR stw ageifgs e
Y



¢. TOIfgeE i e IR AT GREbEd AT T SFAR ARTEeT @l ¥ AT F@
ARFEHT TR P CF@e. ARers ifia STgml 98 IR S CFa [med deifed 3% e
Sl | otd iy e SeelR i ARt Seay I8 Aere! &=y Tl T |

TR fRETCa o1l A, Wiy, T, FApA, #1f ¢ Sysiriiong xdAw Afegoes ffey weir sge ae
SAreT T T AR | Q@ (A =B qRel T QA @ ARG WA @ G FE4FT 2o [KSewa Trapea
T, P, #A1fR @ By AT TeR JCACR |

v, AAYET 8 QIIPIIITS eiet: Fe *RgET @R QAP FowtE! e Ragimm am ket
T 1 = | A T AR AR, @O, TR 9 MR e et @R g
TT | qReT A ¥ ey Al s aRifiwer ey et fow 2eum e @ sEetE s
Ty TUT ZRe | A0ed R, 96 Wiy, G w3y 8 AWt Q9 RS Aawell (@A S
(IR @, 735 TRYE ATCIBITs @R SAMITTR M4y TREB ATl 7% T I A [REASEF Fo40F
ATWESTCSITT 2NIe = I |

. FIESIGE emi: 7 e MR2 (@R 9FF @ M | A @forefes a1 wfore 198 @y
AT A (T AFCER (ST 0T AT qF T | (& AT T (A0 AT 2N (I A5 Ay
P T T T (@, e & JeTo G5 LR 4 AF (AF T8 AR | YRG! (SR S,
(GFITICSIN I 8 STy @elFa ey 2idfa Seay 771 ¢ Raseaa «ifose fqm w3 |

v, fomellgs eur: e fameifgs oy a3y RISTTR 2T el 327 I0a | eFfore WFe aeifon JF
@ & I Toxy (@ et 06 ARIH-AS S T (77 | o 4t gio ewnifon eidia Weay 0 Qe 906
T 1| FifbR 47 w0 TRYS 7t deifeq Tty @I S MFE ¢ IW1 A B 7 | G TFH TS
T 12 SITWd WKy 9 ST 2ftre 9% S0 |

Gia afsflb af3r fom aar fafas =) foame 2R @ 2fRkST a1 fEE«w 960 auifeq o @3y

AfRI® 2 Toa (AMEBT &M AR | @ Ty PGB RIS FIGME R iely a1 27 | & frees=caa

T wiAre GiEe AR @iy woe T argfos ot Ty sifiae sfeifee = @9 e

geifs e fofeq par 6 |

3.9 GIRYY&F (Biotechnology)

GReY(E GRIETTT G35 S 8 TR =1l | ATAEICEAT > 3555 AT AT AT FCIRCET
A IR AN e qi@e (Karl Erekh) | Biology @3k Technology *i<%t ufoa e 72 =@
Biotechnology 75 i< S« (S |

Feu o el ¢ efes o1 | Rl @ egfete @ ¢ o6l TFe o (M wLHifs, @M 8 *fers web
Tre | fe 9 93fes Segfe 7w Tt o 35 tofre uslt agfe, Tifta s€iw (At co=, o, Tortare
2fESa, THREG T ARRCY JZCSS @I FoA, (TRIZT (I I1fae TI2F Topfer 5172
efefTsy | fog wers TReyfE 79 |

Tey AFERAT e 5T F0a Te e w3 (ol T @Ffo N2 GIeyf& | SHEFE (ofhe «@F
{ACE QY& | QGTe ibiey SReR(E | TGRS IR I 51 (S8 (AT AR (o qF
G GREYE | AN (25 a3 e B3 (A0 TS e B Cofd 39 & =0 SkeyfE | dvao0
TS RS DNA o o2l fom-erme Suifie 263 *[F GQeey(e [aaft Toawar e FEE |

@ T (Soub) @3 0o, GIFS Bfew, A1, JYGR A 9ma JHIR[EIT A IR TSR el
JRRIAIN Taye {2y o0y Tgw Bfew, i1, NS AT 77 SAMTTR ATAIIFS @RfE 20eTl F<ef |

9 e T

T STITHTETR NI NI TP Seotivay:

TRIGEGA @ ofeeT apa A STpfem arrem, e aFfore ao TPpfem @RiTe aFT=g F It
I AR (AT IPPRIT @R I O T Dty vz 2ol | b€ o I 479 (0 @@
ZTRT T & TO5T TAA 7 | FICEE G LT S FICe I Neeast e = e Flaw
TAT TP TAMEE STl (T TW AR GF TN ©f T =W | QUNs Wwd DNA-TS Spfe
TeovaIal e SR el Fa7 =7 | ©f T 3 TR (@O <167 I’d DNA-GF A | «te deofs
TIGIE- 7 oifde Spferee teebe @ e [mme |

d90




o Qe o SRAYfE MG WA ZFPler Tove (@ e SfsE S e Eli Lily &
Company, Tl Sb- T &2 ASFETS FT 27 Y1’ e |

eifeai f==est st F1 @S AR:

S| @36 FIRCGHRACHE (E.coli) 2Pe MnBwae «ar Meas S (17 (/s DNA I |

3| WS DNA 2& Tl Seimasidl & s o=ie a0 &7 @3k @ et [ (E.coli)
AT S @RGFT erE o FioT 27 |

© | AANTET FBT W ITPRAT & et FACT @ IS ATSIIT e AGE T T | TE [IRCTT
DNA Tsf 2 |

8 | @I @3 E.coli @ty Reas DNA &&= Faiear e, w6 E.coli  GM E. coli (t&wbs
NEHI3T E.coli) @ 7ffas 2 |

¢ | G TAYE @ (FIECHHT HIeF ACS Soge Sio@l fmysier) GM E.coli &t Ffe #iie sifaseet
TN 4 = |

Y | FICICBH BIF (ATF Igfersy Seomiaidt E.coli Mo 3Ty ez Fat 2 «3e ©f qreeems <1 27 |

JIFACH FIAFSI HIZ© Mixtard TTHET e Novo Nordisk A/s @3¢ @iy F65 &7 et

A7 Tl @ IEAEOFS |

GegfEs s mie/eFw (Importance of Biotechnology):

GRefed I2 afe Tremie Suifie g 3R AR TR | W IESH Ig AITe Awe TE

TG T[T =T |

> | & egfets : (i) Sfew ¢ aifdmz (WeER) oiRam §[g mresad | (i) [feg avr famre afy

*qrewael @ @ e | (i) ifey SiRg e @R s@ e @R afsaw e 35927 1 (iv) [feg

BT (Fracss o Fare e SmfSafe Seoime ¢ Ao Jie e |

Y | TSR AT : (i) THONTT GTHIN TeAW G STATAT JY AW Gvenized 7= | (i)

Arplos @ibea o0 TFe (A1=51Re, M2 gy, et @i ergfe tom we erme |

© | PRCFE : (i) MR @ 5F, TGS FAFAT FAOPg ¢ Tye el (i«

TSP Tfew Teotwa | (ji) @-srew-eear< afsad Tfew oo Sesime | (jii) @ WeT 8 vy

TeAMASIEI T 8 T - SO | (iv) QIReFER AL ToAA7 _RMo%T 9, I& ¢ TG (AT GFL A |

8 | Fofest *itg : (i) <oy wfoe @R afer@ss e @PRTfY *MeFacid o Spifelfe Seame | (i)

[IFORAT TG TS TPPRTT ¢ TTHRFAPR Tl G0 ZAN o | (i) Teaa I e

T | (iv) BT, Tef0e 8 TFET I6 TEls ARSRINE S AW | (v) TSI AT TLTT

A0, SifBre @ fobifim tofs 4 2% |

¢ | PETwE : (i) METTE IIERMIT @ SISt F0e i Skefed TRy [Kfey ey eors

8 2AfFIeTe T AT | (ji) (S TV | (jii) T (ATF AT TRAA |

b | AR T : (§) FAREE e apmEfe smicds e e hiEE T SeEiEs 99 0 (i)

TR I @ eI @ @ AR e T e NG I9RA | (i) o ieE Froiw I Gi<eanva %

q | fen eery @ TFewre ety B bR ayfes 7T (Application of tissue culture technology):

ooy SR “Mafe wge e 7 (AT Tfen AT (G A TR AT AR | @ AHfS

ey ey Sfemm (Fi@ T FE ATANRMAT AAS AFTS WG FCACRA | Wb uF Fsfs swrpsd

e TorglolT a7 T |




S | BIY NP-BNBRTi BT TAWS : (T 31 SfGTnar A& TeAme el 79K &7 1 (A= Y&, A )
CTR Sfema CFE By SIETHIF AT IR SRR AW @ siel 1 T07 |
T, T Al *PT SRAVBIAN (P! ST TIod Sfew (AF I SfHF A< G TAW F1 QTS 28 7
Q@ SrAEced O3t T (At By N SR T wme AT SR T 1 WY T | S
TS BIRTIRIYR 292 AT7d N9-Sfetns NCo! J(F ACF | FEL G2 LFEmee Tfen Sesime F19 &=y
B3 TR 2Rfe STore I afem | ©iF g ~@fs NRTHFCAMATT s “ffoe |
21 Ree o Bftw et I See e Sfrevce fefed zre zte % A oy By FEmR
2Yfea IR T R | AT TG N TR TTw (A0 SRR Teoiv w41 @ Qe IR M |
m—chWWWWW oy FEoR *mafe I @S Reeiw e 2 e SeiETsia |
FEPEGIER NI S ATHFRMIIF SCP TN AT S0 T | RO I NS4S AP CFea &l
sefel 51 FT FAR 7T Sfew #1638 7 1 | IR CFCA IRFARCTR 77 FEBIEAGE T TR | 0T & &
T8 - A @R AFAEICS @ Fel R offe Fea i M Tfem TeeAme 30 | GOk TeAifre e et
RIT TFOCTS TG F41 8T |
8 | WeHY Tfew TAMITT CFIQ (ANBTAPS et It fFo=: @ ~iwfe e a9 foq awifer @Gians
HIYFE @ O (AF T (AREBPT AFa Tfew Seolg Fa1 78 ZRCR | MR TFARCTA CFe@ 22 8 &
NG e T oG MIGEE™ ({92 I A @R S NG k@ ww aw e
@BIATST e Eite QREE toft 2 e ufs awifen sy RGIaeTE e w6 | @it
e CFE SqNG ARG e T 2 o ARFEC (cybrid) 0T 1 (@Biss Newa Tz
ARTBIZETRT RTIT @l FRER A B T AMF | AT GICAEFT 8 TEBF G TG A HEPTR
BT e T wired Tfgn TeAme I G EACR | W @ BT ST (AIGIARG A v 3B
Tox SeTra I (AT FCACR CATICET |
¢ | (NRCST IEOR: @REET FEBE B IR fafed wF @3 [eow s | Sfema Ayger Seee™
Bpte @IREET 0T | IREET FEGIET T SATTS BIRTAR ALFTS @IS 20 AF, IR @RS
fBTe @I @rI-G_1e AT 7 |
Y | I AACE ARE BT T : B FT69 wfe A I GIONG Sfen (A g ANCH SR IR
T 41 AR | @ AT SHAEFR @6 (T e B (AT I=CF 75 & HIAT T 1 784 |
9| PYIEWE BHeW TeAMA : AR @I AR FEHEH-9F T JIAWE Tfew TeAwe T4 789 |
AT TewTg Sfen aeiaad (i wors e | [ifey Sema v FifeFs RITNeIRANT o112 “ea
TSTE AT | T AANEY A 2N FIABIET WL AT B Teolg F1 98I A ©F (ATE
ez 3fFe fegtae Sfew “inewm 1w | Poaceae, Solanaceae @ Brassicaceae Ttad AT wizw aifost
FA1 7T TR |
b | (I SR 8 T By SRW: (ST SRW 8 FET B3y SIm (FITeR 4T Soofy mied &l (AF
et Teofy 0 I | EINICHE SIREHEE T4 Sgoete @F- Adhl TNF T TR 41 78I AR |
@ @I AR @ A B e P GFANT T CINENE ST | G NG Tyo Ffewe
RFEPTT GI7 oy 41 77 | G SFifeE™ 97 Mo @i efewaidl, ¢Afoaige afewidr Sfen 72
T T FACE | AR G (1 20O TAY (FIAIT FAACE 0T ATINCG I Sfifaea=ia |
5 | GRS Bfen 3jf8: epfere NP aiere Ffers (Af*Ey 79 ¢Fia Sema ALCATE F41 78 T 7 |
@t DNA &3feTs T G@0aa Y& FH! 4701 W7, e ¢ & v AeRre & Samse =t A1
@FIEF e R vifew wret e tofy @ s | By FevE eyfere @ @ A T =S A
GrETEe Sfew 38 T AR | AR, ORI, TFo BT Ay T Cfew @ww-], GCNCoT,
O, Be, I, w4 (golden rice) s Bfew aee @ Tye Tfew Seomi «< @S 27 IhiTe 9 @R |
e B FETGIT AafS AT st feafwyienas Sfewfier e siffia weice 22w e @
5o FITBIET FEH TGS T @I G TN il Refmrrercas Sfewfvem e ooy wemm
JE OF | GOT G OO T e @32 oi@wedt efediT @ IE @R Are A | B
ffairee Sfevieen et @ fog Sfew fAca B FEmR oI@@el im0 TRR | 93 0
TG IIPI ZCe:

(5) ffeg e @i @ famf SfFres sET Teoime |

(R) T BT TRAWS | TOAC AT FIS #RC Boy Frervra aferaa Sesfifre by il

TR T4 2R | G @1 AT STACFT I T=AWVS O |

a3




(©) vufe, 2fCea, ff, T aofs o Seomasiar Sfen b Sewime |

(8) TN, TFFe, I B, 3% 1, (Te, fAw ergfs S0 Seomaidt Sfewa BT SR |
(¢) RfSg I Tl TS T3 8 IMITAF By FI517 |

() 16T el FIETHIF 8 BT T=AWH |

() o FIETHR AT IR o AEF @IE IS NGB EIF TAWH |

AR e Sfovfiee e By semr aw@eee By FEmR faas Sgeuies s
B0 | SOVt (A BRI TAN AT G ATCEE FIG | ALY (AT [EA T NS
QM ARRETE TN TNAEST TERT @ WG AN T Amae | St Sfema
FOIGTAT @ I AN AT FT TAWTHT BT TAWMT G2 ST ST oA Rrewreig
TN | FOTET TR TeAmedz wHe 5y Srgery I 2@y sREmeeE e St
feTeor B3 IeTola SICTROMICE | SCEy IS Colfet Sefs MECHFBCAR (e TAM G FI6 AL
fTeqer | cortetrer, NG, AFATST 8 TR AFCET BT AW | Ze-3fo, (zaifey @ wferemw Tonfn
J RITRIA SGW BIT SAT |

TAVR, Tof FIEAIR 8 TT FENNE TR (@lof AFSTREFN BT SooAwe Torifn Srara iy |

RIGT TSI IR &AlEeeb afesi (NGO) O JiF F9F Stevia, efferm RmfH T ¢ (i =R biRT
T @ oo Areaieer= By TR 243 epie qak TWIRAR AR 40 e |

ooy Fieoi “afer Rt @ SHRYPTR : [Wts By T afon FRut @ SERTR 36T T4 201
W:

S | @G Sfen a1 Sfeniee 2o ¥ ANCIT 04y G2 (BT I ST 778 Fal A7 |

| M @S, R 03 SI3APTS bl SeAwe 4l 781 |

© | APfSfed BIAT TLAMCT JLIAIGFO! RS TS G AR |

8 | o e @R @ TGF© T T (AF & AT T |

€ | (@ T &g e T IIRT F0 71 CTRTAR 51 &1 @ T 40 Fo Aes AW FAE 41 I |

Y | REee fen AFeSeve ¢ e Face By S Neawary a3 e Fgfs e @ |
SHRYTR :

> | ooy e egfes aaw 8 A4 SPffRl 2l YR TgAfe @ENE-IRNER @, SoiEe Tepiv | arie
fAfoq @ TR IRTRE AW | QT IR 2018 S T~ A 7 |

| (I PR W NEBRCFHT N AR S WRmPe By Qi @< (VSRR 2aF) AFE
O(F IPRATF I BT 98 F0F T |

© | ARSI B FITER AT MITECATACHTTR IS I Gy ARG W ST QTS 27 |

8 | oo FeToICas YTy TR BIAIST (%1 FUFroa JST Gne FINISe Sfer (1 Srffael R A |

@ | TR BRI Wg-Sfetna woPTHig = AP, ©IF F9« (IFICER wifqefd 906 71 | «re Tfensts siare
V4T @ (@IS JCA G YR I A |

&eaioe fgwifaR (Genetic Engineering)

A A Sfew ST FHew «FF E @R (cell) | FIRT AriEHes TeFaeT (Nucleus) e 2801 @3
fTefaaer foem R fFg 5 I8 ATF ACE T T (@ NS (Chromosome) | TEHITIITEN SIS
ffeq (AMEr 929 I AT | (@ISR 0L K (G2F T© (A PR AWM AT I Taq@ Fa
(DNA-Deoxyribo Nucleic Acid) =¥ | €2 fSqaq SFF S St T ACF | 47 9T G35 [WE qoxis
I G (Gene) | (FITTTHITTT NSTSCH A G2 SIS {10 (AM¥BF = I AF | SARFTg I I
@ TEER ¥ Q0 (SO TSN JCECZ AR [OIETT q030 08 (ST | A TR AT & (&%l | Qe
AL GFCRIGT (TN I*HeT 2T | W@ ¥ & Wooooo &IF ARR | €F (6 A% GeH
QA (Genome) T T | IO @I *oFieas fecwez 7o 2tz Century of Biological Science.
T FRT 359 A AT AT TFRTs Buaa GFe@fE ar @ fufmfe o3 witsz | @ [ew
AT 8 Y T FE QIR (B AfRTST T = ©oite (oo Sffmife It Q9 e 36 |
IS @ AW R fGumy tofim  afeies fom atdie e | RFReTs (Fe ST 3 Seag
G @A IART A MEERACETI NG GIET  (ABIATT @ IR Greaee a9
GM(Genetically Modified) &< tofs 4T &% |
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& @ife 3t fFRTT5 DNA @& (Gene Cloning or Recombinent DNA Technology): DNA «x
sfRrTeeE Tt DNA @ =% | Refweri @b us aeifosr DNA o o+ ewifss DNA F3eE
FTCT T AFCETT A ooy A7 AT 0 et DNA G f fom @ifr | @ifae oo
41 =¥ TFRTs DNA (o F99 TN | @36 DNA ST FIe® N (@06 Teml F0 9 @36 DNA
e AfFATTR T @ Tgq9 DNA =9 #1631, ot [TIRCTE DNA 0T | & ae=ite [ipesy «3
TS DNA toff 3 (@I 2037 DNA 99 eaifrer Fifews DNA @ Sikae a4 72 S fom
Ifee 3T |
=T DNA e it -

> =ifers DN A A=

. ( g}l @7 DNA-7 1@
g =1fecs DNA (2] afgP
G

- . ofis 700 9% DNA-

e Eooli g 8% (E.coli 0 SRocerm)  SRecem
A

oy
=/ 6]
31 37z e \/kj’[i
- et
& O A e
oI @FET<A a7erzs fata DNA w$as l

FL

OO

DNA wiéuires Fgwen Sox
IQDNA—a AR a Refed
DNA 3%
DNA «éx srefis @
81 DNA #204% QS12™ forga Heranis fRrefeb
/7‘ DNA- s e
-~ ~
0 £ G © Ireremm oftam et DNA
Aafe- R TR 22
frefoes DNA l O wfucw @i
@1 Torge coira= (Host) fAdieas
838 ©

s ey frefaees DNA O ,
Bact . .O Y

Vo {80
Agrobacterium tumefaciens

&1 wifere Sfew cercy fFelaeet DNA 2ica= swics

et DNA 15

Bacterium

o Tt s DINA Gommig «F 9rs

Grocesfos Sfew
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fsfReT6 DNA o= ez

TeAifre QA GEEE Q9 @ T | RN N w67 Tou gy
gerfed Tfew @ efft ToRe A0 | AN NAF AT U FaT TR | T
geifer  Tfem ¢ it TERTAE WA NI 0T GIRAT 7R A=A
AfBeTe oo T4 TR | dobr2 I AL G 9T T &1t TeRe Fa1
2THB! T TRCR | O @ FAT e BH=E AN == of Ficm «sfo
ol

Ty e

og: et I (out

G AR 2gfE Fies A Reaiar @i TR 8o oIt@well FE AR | @3 AEENE & Wik
FeArga Reww &= (eted (Human Genome Project) 333 4iTe | 2 &F0aa IO SR T8
QIR NI AR FIG A=AE TG (5B I 0O KA | A2 FH0 S AI@DAT FeT Z0eT e
TER IEE @A-IE AqEsd @R Bfesty @afs Tov {27 Mfes 2@ TRt DNA o3fs 2=
TEAH a7 I SEifoe 8 oofe TWRANY e (@ | GRa-Gifie™ o 37 (F@s 93 oyfed
TIFE 717 O | 06 W3 eyfes IR AN 9= e 7ef=he St w41 =T |

> | FRTFCE: FRCFE [KHRETE DNA 2@ FFeTed e z: (@9~

(¥) Gt~ Bfew: SIS e o1tz (i (Cotton bollworm) SIEeR e afs Igd o #Ifrer
TeAWMT ZT ToCel | (ISR i@ elfotaiy Fre 8 IR FAce 'O 2B’ (insecticides
sfos=*1%) | Bacillus thuringiensis < GIFCHRAT (ACF GG e T T T FHACS NS 9ol 1= e
1 REACR | 9% G Wil #ICR ¢ &y [are (2iifoe 9jf2 =0 A9 0T 93X WiF @ (AP S 906
1 GF T @ TR T I (AT, WA ASHAF TR FACS I 1 08T SAM 7 I (502 9
¥ Toica WG, Al G2 I TTSZI COICACR | TEN AN HIEFS QU 8o P, BeTi ¢o Ol R
TR 8¢ ©PIE GRIEE A | AEWCHS Q¥ Bt cotton B1¥ F4T 20 WA T JICR AGIRAT FCT
IR |

TSI AT 1@ AT woflt T @ifiw Tfew ewifers Grta~e afem TrTeg e 787 R0 | 99 T4
JCACT OINIF, BTACHT, (AT, QBT A1E, SR, etl, AAifs, orer, wiierq gyl |

R g o SRR S

ARCFCT G SRl it 2w 71 A T TG b SR W4y Qufl @7 TS 7 |
O AfB SAPITRIT ML T Tewe 78 B0 (0T | FICSR T AT SR SACS SANRIAIE (TSI |
g T SR 2118 QINCS I SPIR] & (73, O S e @ff =7 Fa0e 27 | oy [esf
I GTESIEY T T AT A ARCIIOH (S0 e #11ea | Fwifeerer [rpeGian At @ faw o=2e wea
RFRETS DNA a3fets 9ol ¢ TIE Sem Seee @ GrRte=e gal 8 Grftei<e I Sfen tofi Fare
ST AR | O] TIAE Ghce Q3 WH60E 23R 2fenee (herbicide) &ms 41 5T |

(¥) @Pre T SFIAC : ACGFETS (ST /e GF TE U | (ST (ATF SN T A Q3R T | [
@SR SO 9T AT | & T B ATHIEs Tolk W0 | 9F T (@ (S0l (@SR 957 AW Aid @
ST = | IS STONCTR FACS R0 GTARCP TP A QI ee 7 |

TS DNA @yfes Sey s e snifer syifere Bt fém Agrobacterium tumefaciens
[FEGRAR AFNE DNA-GT TG @O 0T ST I AR | TET AW RO (@@ @ T (A3
TE @SR T R @6 FEcEE Ofen |

sae



() IR A2/ (Super rice) : AFPR WfER R[feg moar @5 eeeT-tiEmE fBifiF-A @3 wre
TR | OF T (S AR &S = e e e o 20 9 | AEere fGIi-A Agm [
ONAR G T AT | AR TS 24 Ay O | ©1F SIeed M fBIH-A @ Se[ 779 Fare
AT AT ASCAI T ArOFT A o ZE A | @ STIE AN (@02 308w @ 1. Portykus
(So5d) 8 OF TN TGR FCAF A 123 | O AT Japonica B2 4T, Critwfes (e {67 Fiife
tofam vifS fom «ar sifefie s tofia foafs fom afsgom a5 | u2 «itae ofe (At i+, st @
A NI Srefes Teadia a7 o7 (RA-Ea! fOfM-A O3 ToREfS SR A oF 20 91 R
T (AR TSNl &= 778 feg el (A0F (=1 AT | G AR 25T ¥ (AT A2 BIF S JACR |
(%) @ f ST e TEIRTT : ©IZAT, FIFGRIAT, 2T 8 FAT G F6-10% eAf ST e TeRT
RACTE DNA egfes T e Sfere 2R | GRIE (Eiss SI3d, Ao SEa-ad &6 @it
(CP) f&m fatr GRTertiingre SINIS 2R SR W@ Z0o Nres eifstary F0g | FoMey GFEOIR TITe
=G efswid are SeRT F41 A |

(6) VEGITEH FLHC ¢ AFAT TGS ALHNAT GBI 200 ‘7 e’ (A1 MIG S ALHCE &
WA E. coli TIFGRATS JeT I 79 200 | A1 741 200z 7 o a1 e <z s
FGCE GO® HF LTAT FACS A GIHANCH IH FACO AR | T FACTH GRAMA {6 P IR ATCT=!
T (1 20 |

(®) WieTw Bfem B : @IfE AT TACR JRHTTS TINF GTENRCAT ol R AN e e
T AR el 906 | O (@I (A TUR TNy W [pfie 21 @ seieeim cmid fesae
gt f&m o otz JTETs DNA ogfea e afegifre s 7[00 | T SN MR
SATST (AT ST RS 2 | ©1F A0S (@@ THFI BN AT (@ (ISR |

(®) =R T ffere : s DNA o3& 397 03 I8 AR Rewg e woed e w4 92 T4 20K,
AT T o2l SIS TYR @ AYfEa3 «F afewer |

(&) wfoars Fo-Aoxwd Tfew 33 (Production of insect pest resistant plant) : ST F6-7To% Witz
TR T SR ARG Ffe IR AE | 9F T TAEE SAMT I AR | G T FloPe I15-71o%t
w4ie insect pest | (eCABE Ffefwife-aa AL G FleTRT Fo-TSHEAE T Tfew B T AT |
QT FCIIG SRR (AT RCAT |

(i) TSP F@=R (European corn-borer) OF &3 W2 | GTWR &S QBT *[T0=d RT<E o 77 AT,
T PO T *eFAl 8o O AW JPFT AR | (SAve sfgfaifae-« e Bacillus thuringiensis-«3
@36 & 2T e wgeta b u3 woars IFERN AfStad 96 & TeRT F41 8T TRCE |
Bacillus thuringiensis-TGace uaf wenfba toft = T Fo-reraa oy [Iure, ¢ Mg o [are
T | oo 2fefaifae smafeq M FRGREE [are @ity teikai@ ‘fax & go Sfem sqea= 96w
G5 T &S CofF T TR A A & RS @ (2o Cofiaiat T=AMA IS 2IMTH | 9F ¢ $UIR @
Tod TEIe oo FIRF a[l NS 2 71 (FI R Tea2 T TR) 97 T 9O TeZ 21 =, Tl
O AAIT FATZIT A (SATET TAWR 26 I ATY, FOFIFE AATNE INCATNIT (T FACS T 1, I
TAA LD TS T T | GRGT FIOAE INCIGNRE B 2Hiferst A #fGex =Mifer A 7[F<, (O, TAi-
T ATT T (FEHCNT (T TGS T FC ©F (ATFS AT T 217 | INGNIRC RBITT 97T (AT
TIRT R FIoPEE FGIFT3E ATTH I ([ TR T O (ATFS TG T AR | FICH2 ASH AN
T BfgW BT A6 I ATY, SRAMS 10T, N FZJ 8 ARCI* T A |

2qY



(i) Bacillus thuringiensis (Bt) @35 JfeaRIT Iestizica [T | e [Kfeg w@es wibtce «ft
fRRASTAI ST | AT S5 “AfwIee TeoAve FF ACA-ZAGAFZT RN T ((@ANA- (@@, FAdo
TENTS) T FAET FOFIE FIo-21SF (ATF T TH] 21T, FAFTZPT A 7, 2AfREE 932 NIz S
(ICT =0 & A | JIFTCACH G AT A WG A aew e eifers e

DNA &= f&% (DNA finger print) : DNA finger prints 33TS 20T @Rt finger prints 7it& 3%
LIFell AT TG | ot 25 qeTce YRS Nras RICS ST =1, Al 91 020 @RI | gee Ieas
SIGTER BRI QP8 TP Y Al (el A SABABHITe B3 yero) | ©i2 Sl 2V i @GR, i w1y
f& @2t DNA ( A.T.G.C) @3 foge 19l | (@It Ged DNA-TF @RGF aaerias W Fo 301 (ST
BETSGIHIEIRET (Gel electrophoresis)-a3 M (8@ DNA @7 ) @ T Ryt T =rst oihssm I
©itd DNA finger print 3 DNA profile I | eRTT (@I &7 oA M 7 DNA 7ag 30
@R TEET M FO T T QIR ARAOICS (ST STAFGICHIAIIIT GF T (ST BERA C#F bIea
A=Y | T T DNA Q88T SN0 I (A0S (G RO Foets Ffaam e Ren el 77 | e
FERIRE & ah FOWER eFho ¢ ARIRET SEW Gl AW | AT G = Tead DNA q@aT
Q¥ FoIRF eyt At foacs DNA finger print It DNA profile ¢ |

Gy Tt Gikfarerer (Biosafety) Ruipmig

ABFST T T TR A AP B SRR | ©fF B Ny TAR G0 I AIFfeF Sy
gl | YOI YT 729 GIRICHF NI G ZCACR (NI T G F oS, W (S0 Fodw 77 |
GReYE I IFE@ NGET Il AR Srmeey TeI_e w41 T GMO (Genetically Modified
Organism) | GMO R @ & @& fre g@ @b s @i wfoq JiRe =1 & a1, [{eiw s
QT T 8 el AWy 8 ST IR F41 2K | (@, Bt.cotton FNE (AP ST Gell @6
GMO Bfew | BT (4T T, F=1w Zeiifir Tof 41 70T AT M TR (I Fioq F 23 71 | 7€ B,
Brinjal ST (SR SIGReIcadl GMO (I TG ST AR | AfF S0 &y R SR (AR ey e
(S A O3 (@@ (AT TIGCRT (FI Fhoq FGRAT (72t (77 a7 | Teaa 28w Hesea S sieaqel, 929
R FOTe TRYSHACIT IR I @ #fs Tfere fra=aice Biosafety Gudelines 3T | @ fagaf*sm
GMO TR & It AR Faa MfewE =rere, GMO g o A9, Farsm g, smify
G GF TA* (ATF S (0 ST IR CFe@ [ fwiett @3 oo Rghig <eife Sy
1 itz | 9% PR 1 ReesE = GMO IRGER i Gikeibw, ot 8 N7 g T9F IR
g I HAfaRT, e u3R st i Fw (qwife AmfeTRes wAfsifre w4t |

«% Biosafety guidelines ¥ SISSR G @6 SO SR~ 6 (National Committee on
biosafety) 8 afsfs afediw afedifae Gfmirer s (Institutional biosafety committee) o T
AR | QRGNS GREsIar (@19 S (Biosafety core committee) W& 2 Safwarerar s (Field level
biosafety committee) @32 &< f=rer w11 (Biological safety officer) o+ %41 20a(Z |
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e &y

. ST = e

2. Tt Sy

o, RISTR e ToIWoTR F 97
8. TNRFAMA Aae! I 7

FOARLTE &

o9 RAST G Te M STge=dF [ F99 |

AINFAN @ THAECIAM U T AT JY Fh?

S tma o0 oy eaR eemRd T SEe 4 |

Rh- 513 IRl 38 ST TTT e |
SHRCEe T af it Ity v |

TACEC 2pfos ffb Team 7 I Tofw afefere of afqr weew |

¢ R ® 6 p Vv
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