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Foreword

The National Curriculum Framework (NCF), 2005, recommends that children’s life at
school must be linked to their life outside the school. This principle marks a departure
from the legacy of bookish learning which continues to shape our system and causes
a gap between the school, home and community. The syllabi and textbooks developed
on the basis of NCF signify an attempt to implement this basic idea. They also attempt
to discourage rote learning and the maintenance of sharp boundaries between different
subject areas. We hope these measures will take us significantly further in the direction of
a child-centred system of education outlined in the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will
take to encourage children to reflect on their own learning and to pursue imaginative
activities and questions. We must recognise that, given space, time and freedom, children
generate new knowledge by engaging with the information passed on to them by adults.
Treating the prescribed textbook as the sole basis of examination is one of the key reasons
why other resources and sites of learning are'ignored. Inculcating creativity and initiative
is possible if we perceive and treat children as participants in learning, not as receivers
of a fixed body of knowledge.

These aims imply considerable change in school routines.and mode of functioning.
Flexibility in the daily time-table is as necessary as rigour in implementing the annual
calendar so that the required number of teachingdays are‘actually devoted to teaching.
The methods used for:teaching and evaluation will also determine how effective this
textbook proves for making children’s life at school -a happy experience, rather than a
source of stress of boredom. Syllabus designers have tried to address the problem of
curricular burden by restructuring and reorienting knowledge at different stages with
greater consideration for child psychology and the time available for teaching. The textbook
attempts to enhance-this endeavour by giving higher priority and space to opportunities
for contemplation and wondering, discussion in small groups, and activities requiring
hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the
hard work done by the textbook development team responsible for this book. We wish to
thank the Chairman of the advisory group in science and mathematics, Professor J.V.
Narlikar and the Chief Advisor for this book, Professor Rupamanjari Ghosh, School of
Physical Sciences, Jawaharlal Nehru University, New Delhi, for guiding the work of this
committee. Several teachers contributed to the development of this textbook; we are
grateful to them and their principals for making this possible. We are indebted to the
institutions and organisations which have generously permitted us to draw upon their
resources, material and personnel. We are especially grateful to the members of the
National Monitoring Committee, appointed by the Department of Secondary and Higher
Education, Ministry of Human Resource Development under the Chairmanship of Professor
Mrinal Miri and Professor G.P. Deshpande, for their valuable time and contribution. As an
organisation committed to systemic reform and continuous improvement in the quality
of its products, NCERT welcomes comments and suggestions which will enable us to
undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 December 2005 Research and Training
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L 85 EINTRINT, edetr BTeD OXos e BRI JOFNT, e SFOWRDO?
(a) AeeRONO i@@q;a;fs BN RRDOOT FRCBODO é@@c;;c.a‘f.
(b) Zpetowo EReda 3 @FPACNO FREFENIL, &¥ipoRT

QIOOT OFPEAODO ERCTE".

(C) BOXT Q0BT a;@zjggdm’ dpeds ALy eEPTOMTED
(d) @Tpoeneol TEE A0 (eXtract)mdades D05 S snsd(pigments)
() JpIOIOT &3
() oo 58
(8) &3¢ TACODOOT &3¢ DR
(h) DTLI0T 5T MO
(D) TeE0T Rk TR0
() QeOFY A0oWBINDT ARG, LT TN

2. e SPEeD ey OTAOMS TOFNTRL) TCDO. 3o:3e0, o8, 9, DI,
§OMT, 50N, AReRF (filtrate), SO e (residue) TTAT, WA

3. DDF FDIXRINTY TOCY G SN DITZON) Tesg, TOCGATH DX
it ERE00T BIOTT, AOMGATTD (TP T @Seaoned 100M20 JeoTY
DICTTINTVT TSR MRONTY AeR), & FYNT 8pcFsnY TIZ00I

QETERNE).

ORRROIT SRMLD wT=RR O RYY (K)

283 293 313 333 | 353

NDeT3

Btmrode’ e 21 32 62 106 | 167
AseRono 3RS 36 36 36 37 | 37
BREPXODNO BYET,T 35 35 40 46 | 54
$e3R000 ERPET T 24 37 41 55 | 66

(8) 33K 59 508 deOFY TReERACDO FEgees TOIPFe R0 SVIVOIED
DT, T2SOD FTRERACDO %@"@éﬁ’“ @ﬁ%&)d 2

(b) Zesg, 353K 3G DeOTY TpepIODO ERET)T® TOIPE T CIREVEOTL) FOTPOXT
0L CRDEOTI), BPTR FTXIVTE FOTTED L83, (R0 FOTOHTOZ &30
DT, NMEOITVTN? IO
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(©) 293K 39 H303p0t0 02560 DITEODT, 0 B0, & FoTIRITY
QIR ©Saiy MOF Q@@ﬁa’aﬁ@z BROOT 2

(d) ©5008 DTN e TTRPIET LITSOTBOD TOFHITD O 2

4. 33 é@ﬂﬁ@mfsﬁ NTRTTHASLOONR W02,
(a) Joors oo
(b) 25 I
(c) 500
(d) doows (suspension)

5. 39NN J308eony, TNTRT WHT BRTRTIYR, B Q080 QONR2.

ARCEIACTD, 30T, MY, &6, DINTE ARCAT &e
6. DR DERTHT WPTHE T G AT Q0w AF) TeR FTIIREA0 ?

7. B IENT O30T FINL "53:% <= wﬁ?é; BeTH3R 7
(a) SDoedng
(b) @oev
(©) 520
(d) ZEREROT &P
(e) oo &8 &
(H) ooy
(8 <«
(h) &0
(i) Mg
8. 8 IPNT WIron® TR TRFNTRY, HTH32.
(a) msa{g
(b)) FZog decd
(c) M
(d) 8ggev
(€) FPeT3eTN.
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9. 31 FYNT BRI "L’ TOFRTLI," TOFWIN?
(a) W oo
(b) moev
(C) WD FSeer cResed
(d) 2T Ee

10. se;nmnmd TOBNLY, TOBNIAD Iy WIFANPoH TNFCIO2.
(a) Feelaaovo
(b) &y
(©) 783 eFe
(d) &%
(e) RIawo soeiecrSess
(D 350 (tin)
(8) A0
(h) 9o
(1) M9
(J) A0
(k) vegea®
() s & o8 &
(m) o8

11. 33 ENTIYNSY CINFYF) TOTONRT WHRTHBRH ?
(a) 73T Beesrt
(b) 80 BF) LBOIVF
(¢) @orgy @) 50w HAH B3TWIE
(d) STTTT), e3P
(€) STT 23068 T0IF
(9 deox FReFoe
(8) &oceor TIZ&ZOD.

TOOT 2313

-"-\.__._,r = -

B SREIT SDRE, IO FL) BTWNAW DT TR, SRNERY, =) IeTI),
&%ﬂ@@%@a YOTOIRENZDT BEY TFIVEOT ARERT FUBH DJIBI, SOIPOR.
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WOERTW RN JTUT

WEFFST SRTT TTTID, TOSODETN NPT, Beeed: XY, B
3RCRAYOST TWINYRY, TowtFs T0F (Robert Hook) NIRRT, FoFE._ DO
DOTHROTT SMEIN0TRT [, YW 166509 TT 2oxie TRQAT R B FOOT
GBRTTON TDIAT WO, TOWEF T 8 AeY DWRODN0TH TWINFR, ‘WO N0
3BT, AT (Cell) 02T LT GoROD TTHNTY, WY R D0 WFFBI,
QI

YT B Ay VTSR TINDBJYT FOMS LY TN BHUL RIT ASTIATY
SEfer wmmmﬂd QT WEEINH wé@% w&ssﬁ@:)omﬂﬁ QOTD dra@s PBRTO VOR
aﬁﬁoi@z%da NENVAT TLII0TNT. 33 wé&%ﬁ@@i BBODZN. WSAT ‘NU" DO TWRIZY,
ROLND ZeRTIATY WIS

B9 TOR) WEBERCING 7] S903Recd:
5.1 Zeansh BPpRPTIOR [IPBORIE?

2380TLE 5.1
B D9Y SHDYOD NPoOT Fgg LRTROTT), ENcHEdRers. eomd ddid (Forceps)
ATICDOOT SHYOD & TR FDT0T (DREFAT DO FOODERI) FRTODI)
TOY LeTERALIO. 8 TRPOCDT, 8RESe JeOTST MET FEDY Tosedesd
YOO TG NP SPT0 MDY NI, 85 TRTONI, SAEPOR
TOY D WIVERCEDD

B QO T F,E®, SA0ER0m @O0 e 80td B AT, Tod S0, HRTOD
ALY B3RO, MBS e300 & Z 07 SNorcApess. S0y TRTOD Ay 2300
3,08 &Dedd 00T TORELOBINID), DeSTIBLERRRCE. 69 TeHT e)T° S50¢
TR DMoF s Fadr ONZNLTD. S Joiy 8 TRTAD TS Lo &
FRFIT (R0 Tod TORENTSONY £IFR0T ARBON ATIODOOT &T°ZT° O,
BIDRTICR. 5 FOODFD S FEORT IR MY MY QoiRncod Do
TeoAEIeR0. QTG D) SFET FBOODDW, TEWO. ToFY 5 B30 TTCD F0TYF
F B, FOIOAF eI, wom FOMNE ARF BIFFHY Feoew RN A0FFD
TAPTDY TOTT ©HF FDFFT DARTDY & F B, ToiY DeETITIR.
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83 5.1. Foorog ey, DI,

DWARTT TROT JRCRTON MR  IIIY, REIRZeS ART TIFTT  DROT
NEDVAT TBINTI, 20T WD TITOR e Do) WSRWTIT? ¥ 88 5.2 3Y
QT3 ﬁmgdofo? |

233 5.2 S5009 Fpdok WesTEACINED

WP QAT VII0N BHINYOT TAET BedoN TIF F B, IOIWOILD
BODGHWTOW. TP DI, BIIAWZER? 20Te 0ed0d TWINTT e WP AYI,
SBRRYIE?

QY O30T 0eSCHNTLIVNEL?

Q) TOHT, 2.0Te OeI0D TWINTOZ TENTH. BBVY widfie Fed BP0
aolet rﬁcéo:bﬁeg PVOLDT|IRTTN! B3 23e0TJLIBFCN0T ToR) IOWBEROT ©0TReS0TT
BRT BIFTBRONY NDIATON, DIF MIT ST, NBNTFY 2,083 080D TWINTI,
BHOLP.  CIPPTE NPT HYON0T JHT BRTNTITTR BINTIT BemEReSNH
2.,00¢ 0¢d BOLNTI.

0P JPRT B3 Ty TWIND HIWY, NBOD TWBIVTT DROTLINGONI. 33
TINTRY, ReBERSNHR QWB[A.  HVYCIR0TE VY[ TP AT [NT MOIA
DUR REANER BeTEREINYOT [RBWOLN. RNYYT, 20T 2BeTBRTBI, BROOTS

BeANSR Y.
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NRT WETTW SR PeIT

DS VEFT/N
pX) RO

1665 3 TOWEFF TFT  BRTOLPON  BeTIREINTY, SAFOATD. BT F0T0T
TTF TTTBY STOPS TOTT ANT TIFFT FTONNOT BeBEREINTRY, MDATD.  Deda”
95 (Leeuwenhoek) (1674), ©OZDTJRAT ART BIF B BTIONHOT [eg 30T 2e0SY
RBOZoN BeDTITVR BeTEACINTI), BRTO ROR BSOFOATL. 1831 BQY Toews LR
(Robert Brown) #e330e3ndds SR30DTW, SIFOATH. meror (Purkinje) 1839
0Q BeIBRCTBHYN FOWUIR BT TWOPF I, BHORL BerdneTysxny (Protoplasm)
DO THBBJ), TOWORATI. DTY FINRKD ) TSN BeBEREBNOOT BIBOLIT 308
BONBRCSTF) BOTT RO TWF 200 FRCS mr%oswm% dew@x® (Schleiden), (1838) =02
207 (Schwann) (1839) 202 BT 28 DWPIMD TETOATR. 1855, 3 &Webpers
(VlI'ChOW)eDOZJ 2230 Zrenee @~3c$®daa$ BReRERCTROOT Do 2TERETRED QVOERMT3S
DOW WOTBI, XedR BeT Nmoéwa‘n RTT) DIOAT.  1940,89 @ITWORROT faeﬁ'@as
wﬁéﬁérmomﬂ BeRBNRCS m@g @ddraems é)ész TOTONNSROFCEOF dzﬁézﬁ%ﬁa’n°1 ShARKY
JPBL B @C;SFM&%%@%@ ADTEIOCND.

BOFRT  DBRTNY BLTWOR) AT BITHOD  TTWOBT TOBReTIN 0
BRRTOLB. 2O FRETF) 20T THF RERAONT), TSARIWIIT 0T IzONeEN
SVNT. YOTD: VLT, FYLOERCTRIVAT, TFTVEACDO DL e79FCO0D. B3 WeINTI,
DB8Re3 (unicellular) BN 0T FTORTHMTT. 30y VeOFRWH, FHNRAWD )
TRENYY  ©FeT | BeIBPEZ THOTONW. 2,083 2BeQONYTH e3eT 23eT  TWORFNTI,
JTELATD TR DDP  TETLRANTIY, JWFFIL) TTE0OND. QOTH RN
28RS0 (multicellular) BeANF HOT IBIAW. DFIREBREANIT VIR, FOY)
mm&d%mf@ PR 50653%@%&5353@?

TS WTVBRCHEOD_2BLVOP 2,0T¢ 2eWERETOOT YVOERNTS. TeN1? eR[ZRESNW
Q3R FIOZODE YWD TRF BETEREINTI, YOOLVTPITR. Sothi DY eTBREITER
Smnde YATTINE BeBEREINPOT YVOLRN.

3eRTEIF 5.2

B RITT FDTIO, HY L30T BE SF DV MOFT SHDYON v TRTTLo
T I TN, Ty FTWOTLITOD.

B 85 DT LHODEFON, §rieom J0IT 8% FYNT NN CIPT GVITITLTOD
QO FpedRceo.
a) IR BeTERCINER TRT D) MITY £.05¢ OcS0IPN FVZToHe?
b) wep BeaBecansd 0:33aDg aode dedodNESoHe?
o) AZT &3¢0 &3eC gpnneJade Beadecany abqf FYANT0, JoJ NEORFTLITOTE?
d) 33@5&@@577@5 G, o BeeIFNT), ToiY ﬁmé) wmmv
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NN BeRTT N T3

g

BOY WEANH DT 0eS0 BeIBREBNYTY, TBPROVT. 33 FINT WST/I), NI
YW DRI BeBTYWT Oy FReBNTT, TSAOWIT.

Ecomne

38 5.3 b BT I LICTERCI I

WeBBREINY BT VBT ¥ IBFLWT AOFH TORFNAPN FOLIORAT.
e TOBTH WO LWL STTT eI/, BROVT. 30T FOTLFNTY
QOF T ReTBRIT SHOH) B, TR f%@dmﬁd)gd TINR DITEONTIZT.  YVTIDTTE,
JTBREBAW DOF BTVTRI), BRODH.

T3e 2BeTOT WeTERCTH) AT BVEANE TOOOFLNTIT FOF TR ORNTR,
QTR mﬁaqﬁgwm‘% BRODT. 20T ICTOT RT3y B3 P j:;o:"nri@émol Ten
AV HRIT? DWHTOITT TOEACSH0D BeANTY DT FoONFNT TOWE QTORYTO
IR SPTIe AT, . AWT  WTE BNRNEIY TETT NG RN DG TOORFNRTR,
T LRTH. DDA TeTR) BTBONTZ), BHODTR, BW TIII, JOT BREIT,
BTTR) CTITBZ), ReSFRTT QT0. QTE DCEOR TOORNF TOWFOIN 2,0TIe
BeTERETBOR FOWWIIT. w0FTON BeBERITY IDFF TWONFNTR), VTF LA
BeBOT TBIAYT), WPYNTIW), FOTONNH ON|/R. BSEROT FLOTOMZP IVFH
TOORNF D, ABFLATT.  YOTRTTRN, BeSBRCSTRYR TRF BATI, SOIPORRYT,
NZSOIWT T BANTIY, BRTTORF AT/, 2O 30eTF) WeTOTTONTR, DY
TOORF T, T AL 53 BEOTIOMNSE F0TED. B3 FLATOMNED LADNAR RO TFITET
BeTERCTBIY, TRV, ReTBRESNY FoODNF SPPYTe BSNTO DB @5y BT3¢
BeANFY soW0NTO DL WeBERETNER 2.0T3¢ DEI0D FETWONNTTY, BRHOOTIRT
SFHITVONT FONSOIIPNT.
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L zfmﬁfa@zfm#@a ebvplon) C‘fc:)e-g@/%dd) Eeks) e
2. zfmmwmga BEIOD TITOD D) FoONF AT TEBOD 0RO FFE3F DO
OF 50’01:0330’?

5.2 28eBReTR) CSRRYTOOT SRTROIW? 8e=80e3T CumeZ 3 SFAND SRPP?

BeTBRETRY) QIR TWINTRT FLDTONNRTRY, BRLONE DOLOTW, 8% 0T ST
WO ReTENCSY) Ten wéwﬁ@mem%%d?

TP WO WeBERCTTII), ART BIFTT WRONY VLRI WVEIWIR.. DR
SUEINIR, WwRDZeT TESROT BeTBRBTY RIS, pedBRT (plasma
membrane) dregéeor (nucleus) ) 4335 (cytoplasm). BeRSdec3dndns
23e033e3BNLD D) TBRONT TORTTBRLODNT BERBNCTT [IEINR mz‘jasmm@m =t
DOF TWINVOTRNODE. AW TR DOWTR), TR Jperoese,

5.2.1 &0ec38e3

QT WeREREST  WENT LRANTI), BRONT  TOFTOOT LeTF R w303
TRONS BROT. BRCTHRTON ReTERBT_ Wi, BRMDE DT, HRTWIT FOFY)
BANY WOSONTR-VONOIERTT. VT FOF) [ANT BOBORNT), SHNRTT. BTOOT
30e3BRTOND, | 'wlwed BT’ (selectively permeable membrane) o
3003023,

3eRBNCTTBRYA BN BOJOIN Tert wommgd ? [RND 22eRBRCBR0T
IRoR et BOWSH ?

TWFD BT T OTH SIRITOTH FOPY [RNWD  ReTVHRTION DR
BOBBH. 5 TIONODZ, WFTW (diffusion) 0w FZoINFeR. B3 BT
@méosamﬂgz 0y AT O IBOINT DTOTB/IY, SEARK BPRT B, IWAD ©OT
0TS0 TREIROT TR ATSON @ﬁezﬁi ATRTN BOWYT, Ty NIV 3.

ReRIRLITOR BT FPTOONY FTWNRY BOT FORWTVTT. 2,000 YVTOTTTHON
BIRDT BREBDIYTOTT  TWED c%wiéw (3RC3HOT BHRT TOTLICTOT @Jawaoéass)
SOTT | BRND ©HT TTTONY BeRBRITVRIN TONTZOMTT. nE BeedITI
2eBRTT BRONS BOATRY WF" BEE @ TT 3R QIITT.  BeBReTBHYN
B BRTH FWFD” FE & FTTONY ITOF FOWWOT FRBSE FoWF " T 8T &
VO WO TWeBOOT TRW T TTeTF VRTH JFOHCWOT eBERETBHYNIOT
JRON WBORITTH. ©T¥e 08 ReTIRCBTRYR BIRT'T TTZ  FRRIPMET 0F
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NIRRT

g

WERNT N TWT

NITH TFOPOWOT B8k WRe[BRCBTRYR T[T, 33 0ed, VRTFH FOIHOIN
22eRERCBNY IWH ) ReRIRCT Tone WTT JRTNT TORTT IWH ITOINE
PAONY QIDONTY TN TIPSR ATT.

QTR BRTW DATHOR JONTTI), TWORTT. @dméwé TRTON RO DT
©EONY BO/R YPYITH (0SMOSIS) RO TFM. VOTY FINHT [RNY JESTWeR)
3ReTTRTON HROT BOMET V0T 300 T ST, Slateleiay PRV ebm‘gg)cb
Q0T WERNH VR TTION TWeBDOW FRI ATTOD BJE3eTE WT0FT, HRHTOD
TWROT T BREME FON.

RBTOD BT YOLT TOWTY 20T TES 2eTBRCT WD BA WERERETBI),
QOATT LTONWTIT 2

83 FINT R IONNYY 03P TOTTROT 30 WTONLTITR.

D)

2)

3)

BeBERTBI), BWOIT BRGET O TO03030  WeRBRCITBRINT DI
TOTBN0Z TWPNFD OB, 2WBLTT, BWOAW TYHEORY) B W TN
WYITBONOT BeIBRCTR) VT, TVWOINIT. VOTH TOWEORZ), WS TR
T8 weRte’ (hypotonic solution) @mzsc.

QEOT WENAKY  FRCTITRTON WROT QTR D3IY FTonwmoN
BORITH: BTT ReTBRESDOT TROT BRDR)TIOT BS TRPOTY JeT)
BeBERLIBHYN WBOWTT. %8 QBT BOTOTWON AW WeBERTBIY,
TE[HTTT. BWOOT WeTBRETY) LT FE AT

2eTBRTBIR, BVOIT WRPIT V0T TOTICID QDTN BeBERESTRYNT
Qe0T HTIONHE, VGV, BRESTBRTOD FROT AEOT BNy BOT APROY.
QOBT CRFEIB/R, WAT wpRte (isotonic solution) o EE.

Q0T LR BRCTTRTOD FTER HIIY AToNN WIS ©wI3

23eBERBT WY WIT 0T Ty BRTT TBRETT V0T TTIVOTHE
QWBT. BSTOOT 2.ERTOIPN ACOT VOS AWROY. WeTERTY) TPY
T 2T,
BeSER TR, VB/OXT BRFET DO TOT3030  WeTIRCITRINT 0T
AWTIN0Z FRFOIPNTY LOTT eR[EACTVI), SHOAT TR TWOTINTT,
BeRFNRETR) DPRTFHBOWOT QeTZ, %@m%@%ﬂ%gd. WOBTH VWD, WHT
o8 weRe (hypertonic solution) H@EH.

TTE T BReTVHTOD RVE HTBR DITY BORIT. ST 38 w0
2eIBREIT YN BRCTDYTEOZ TYT TF[IVOT T 2eTBReTHOT THTN
BOMIT. VTOOT  BemERETH) BVDWIT.
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G OPITHB 02T @8@2@8 TRTCD NPOT ©ME NFeR 0080 NXTH.
HN Y TINT WDWLIIRTI, TOD Feca.

LT3 5.3
BRI, WFABLOB WRATH 0.
B 8) Lo FRLFONI, WeFe TERCEROT SNDY V0N ST BT, Sricwo.
& W) wEBeF F9I0D0 goedpes SeEFI0TONG. S5 BRECDT, Ebaedd
TRT Y SROAT, FREADI, 05 AOTY 9B. 5 QWIS JoIT o T,
a‘)eggbg’@ﬁ? edroagom wzg&mo@wgd DFOTIT, AT GPITHBOL dPOF SRS
HeOBROBIIE.

x b)) ede 0¢8 #I NG FREFONT), &0 TFWO NWIT PISTY Y8
;B 5 ARNY ToT M4 a”@égodw mgoy ;doa’oeé’ﬁ;dogd OF 9

SREARINT JeTd YT FRPERT LIDAWED DEOTT LT, Do) B JWOTING,

QTe Oed  WDTLIFONT T LTS WFW. KOHE)  (Apricot)nem,
WFRBROT TS FUTOWONG.

23E0TE3F 5.4
B BOY LR SPRO DLV TN, ACOTY Bos/AY O L. JOTT OYNT), Teo©
AT QRRE ¥PeIR. YVYT CREOTY Q04 Jeey 83 FINT LDSRDBMHL, 59£0I0.
a) QeOTY TN DY HATEYALD AT, SeOFTROR NWEFLOBIOITS.
b) s&T . a0&: YN, TJLO RIRTY YOI THYYT JCTI,
FLLOEROR MOFHY AOBEST.

2 QEOTY OB WFEHET BN I WINTCE FFNRWD WPFIT F0HOWOT
QeTT), TEIRNTS. BAMED 00T IeTI), LeOERNT 30D W WRATHN
2,000 PVTOBTE.

e 20T BWERTRETT BeLTITHONY JTWOINT LIONE B VEOT DITONTY
VPIVTH JINDTNE, QBT B3R BeBRe3Y) 33, VORTLOT BRCTBONZH,
TBOINTT. eﬁiodasaol u%ﬂﬁo%@@%s 20T VFT AoMeEdFD 30NN DNF LN
22eTBRETT 29N DT TeTR IR,

BRCITVLTOIN  IIFONTY, ATONT  WRNFRT VT ) BRI TNYOT
BRFOWD. TR BITWD ARG BIFTT ATIONNOT [T, T BReTHRTON
TeIZOVRY, NEZHLTI.

BRETITRTOD smééomomﬁ ReWBRIR) 33, TPRTNT TOFTLOT STHRT =Y
9T SJWNGI, SRR SRNERYLY TTPIONT. 85 THONONT), DOBRCREIRCAT

(endocytosis) aRIW®. B3 VFITOOT WP BT, STHOTIT, BEOIVET.
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NRT BRT SR P
23803 5.5
B JOR 7JOPIOOD YEE $03Ere (internet) JoTTR/ONY IZooHOHOT f;z@"@af
AR DIFTNY &anf’ DS AONGA. Y00 &Ji/f Qe ég’ir’d.@o@ff 23235 4.

&L

%mfo

1 BLEDT 5%6?5 =y ma_g QeOT03T a‘zgrf%fa 22058033 et a’oa_fg BRON
et B3ITIS? o383 A.

2. ifawaifao"ab@z @dméagm:)’ QDO FOODEY FOTLITCR 2
522 3Re30$

RE, ReBREBNWD dReSFRTOD B NPT BT TWIDI, BROVT. BT,
3038 (cellwall) DB 3Re3RIOIN  3ReTTHRTOR «BRTLPINTYT. RANY
BRI TWNDWON AT DOWEWADIOTNG. BLOBRCA 2.0TD FOBeEdF
BARZINDD, BRE STOT W) TFEONE, BRI

2,000 RAT 23eT0T  2eIBRETY WPITE F0HWOINN VEDTOTBI, 3TTER0TN
VBT FUIND FORWR eeBPIWOT BT TOINTH., B8 DTBHPTB[I), BeSTH,
530083 (plasmolysis) aZFH. FENT WenIWE FRANRTOOT T B
DTBEPITIY, NRDBLTIW.

23E0TE3F 5.6
n  Ooade (Rheo) 73a Hdad Febeom Tpdod F,E, SoIpOL .ot Josccor
ARE, BT ©HT ADFF D EDARTTY TOCR. &Y FQ BAT TOWMIL, MIA.
SPNID, ERCTLETRA 2O [FTOTVTT0. @Y TAD WD FTADT, TBROODIS
QE, T (chlorophyll) 270,500, F,° Hed edpebds Ko &bedf 750
ST YVLT T TDEDL), Tod 2,00 QNTDDTT §0I0. JOIT AR, DI 5
DA, TOY VI, MEOIAEeS ?
B S5 8O 0AIRE DTTTI0, BDOOT AeOTY o) AANYITH BB, YD
BeTRRCINTL, ERERID. JOFT 2,000 HEODW, 0 Hedsd) ARF DIFFER
Qe FTT HeDOAT HS0D e FFTOH @D VLT T TOTOT), H93.
2000 QDRATIT 50O FOTT ARF DIFFORADY TOT5 DSH. TOFY DI,
@EDZCS? S Bedde wR0ET sob JBOTD ?
38 3eNWIFTONOT Towy) OO 2’09@?053% WTWIRV 92 me)é 3e3NYY, FeR©
2eTOT BREINWD [T, WPRTED FOCWOT JTR), LeOTRFWYR) D0 BWOOT
SOTHDWTITT.

RAND, SOoPRH ) tRFEOCHNAY 3oeTPEOIN ©IFRN T BTB
3R IRFITY PTHONT GOPONWYM. WOTH VRFINTY B$eBERINHD WYTTEd
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3ONOWOT T, SeOBRWH 0P SHCTH. EREBPIOWOT ITJFWH WIBRIZY,
NTREPA 3eTBRESNLD mwg\gﬁ. PYT 3RC3NY é)dazfgp ATTT WITBIY, 3Rz
BT, TEd BeTBRINOR BReIATT RESPICWOTIN VOTH B[RS I3,
NZOT BRFITNTY LVOWIMDT B8 TS WHCOBBATI), SBIDIRFWYR).

5.2.3 &nee3dcon
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MY BeONPT AN o0 ATODTHIMHOZ FoFBI I8 (buoyancy) oI,
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TeTT QY LONRNYOT SO, TTRFENTIR, AOTGA WPYNTI, == B %30
DFRERT FLOTON LTERET DB BRTLOB/ROR NI,

0% shE) ZEIMNTTHER IR TeTTY FORWWLE LOMROSNEN h \\;i; v
POTOTOBNATR DRPYN AT RT TOONFNY STOOT w00 ==mlS=ml tilare
DG WROD T8 WOoMoING Wi T CIRCWTTO. 15 68 - Tt Sosirtet T
ORNPOTT, ©NSeTs wommod (Epithelial tissue) — ¥ €
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6.3.1 9B3eTT oMo

TR e, YBONDHT ©FT JErE0gE L =N =
’ P
©POTROBNYe HPBETT WOTPOBNRLD. ORSBET/BR) £« - wm a F

TBeBTRINT WTVZET WO B WTTNYIY, E
TROTOITVN STORT. AW TEIT NG
VONRENAT), TIETNTL ITERRCBATIR,
QFATT. WIRF, IPCNOD TWT, TITOENER,
STOAT  TJTIT, mﬁ%@wd MRONRTNLY &)
TRZROTT TINTYTP WRSETT WOMPOBOOT
BRBOLN. ONSTF WOMOOTT  WeTEREBNW
23N BRLBRVRLOR, ITOTTOT DBTTII),
QWF X!, OPYNED T, IRF FeTOBY TT[IEIT
WOFT [AITIY, TRODTY LOBTTREHCOI
OTFTOINL WTVEET QRPPY. C3WPTE [
BOeORW, TesedR Ve FOeTHOW, BRTHHND,
DFOTONTIN, VR WOWRTIL WV eTT
WOMPOTT  TWIBIY, TOWBRCNS 3TN,
QBT TWOFOTWON, TIESIOD TOEOITV T
ORSeTE WOMOOINYY BT B, WRTNT
TOTTNY ITWN Tome TETBT WG PONNS ST
BANG DVTONTI), VONOGABY. T|ND 0T
BLETS. 0IPPT NTFT DT, LOMPOTTOTTR
O3TOTONOR WO JoOVOIT 3¢ BRTONOT
(basement membrane)3$NVT ©OMO3ROT
BILEFOLTOZT.

DAG OWVGeTT WOMPOINT (283, 6.9)
OYNY OTD,  TONFRAOT WPMTIN YT, . e
523371@?50& m@@méﬁ. NOTOTTHBI DT TOTT il ZheqE uand sy
FHRTOD [ROT JTINY ToMordd TTWOINT &3 6.9 : 207 wicd emdems womosnss.
AReDIINTY W0 TFERIT SIS ReINRTY
ROY, BILOIRT LRSETT LOMOT TOW WIIT. VB, ATY BT wSeT?
©@omeo3 (simple sugamous epithelium) S0 FZOINTH. FTY BTed WIPSeTT
©OMPOBTI 22CTBREBN B0 SHTINTY, ), 2ITEICITONTH) RRT  THTB/DY, YVOED
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BRI, VZTF WY VOO WONTFR IR WTEE OSeTT WOMROTHOT
B3 BN, cﬁeﬁaa‘n& T3RTW WEFP  BRWO BT ONTeTT HOMOBLOTINT.
BDFTYT PSeBVE WOMROTT  WeTBRBNY WReE TTTNYON  EReBT/RAORT)
BRDFT FBIDD, SAEMENTH. BRDFTY wDSeDTT ©OMROTRY) IJTONG [TPTOODNY
BRCBHBAROBDRTOOT AT, HOeTZ BT wPIeDF wormwod (stratified
squamous epithelium) 20 FS0NZH.

HEDDT WY BOTDFTONOF FOHNH IWOINE Beg TSI w.¥RIONOIT
RNNYY B IOD YDSETF WOMROBT RETIREINW FOWWTH. B3 BOLRTTT
ONSTT WeBEREINW WVSCTT BOMPOTT SHEILCTWODT, TV FTOODTIOMOE
BOTORNT), WBNATS. TUATENTY FOWWIT  FOLPT & ONGETF OO
3Zo0n (cilia) YR, BROOT. TTVON LAOLIT VST, LOMPOTT  e[ERCBNY
mcm@i eS TBNOUTT  BRVITOSTTREZCITNGS. (8312eD03N0  BOTLYI)
B VPNY WOIN SRCFONOTH, T[ATZ, BNV, BPTTONIT. 83 0030
ODSeTT LOMPOTTI, FTPON K% FOZT S WwSeTT oMo (ciliated columnar
epithelium) 3.

T0g 8 DVIETT WOMROT (FT0T S TPRTT BEBEREINW) TR LOBT FINYY
DB RURTR NOHON FoYNY TTONYY FOWWIVET. ¥ ©F) 030ZF BEITBIR,
LTNATB. YRYNTY-FORWIT _WSETT WOMROTT  BemEACINE  Be[OOITN
ADBTOH TORF T LAY ROHOITIN, BB IO, JROB. VP IR, BHTTITHY
3Oy S[RNYIY, BIATS. %@dﬁdse ONBTF LOMROSNE WOTN N WHIN DTN
DFWEROW 2,000 WIVEALIEOD TOHONT, YVOLDTPWZT. VW NOH WISeTT
©omo3. (glandular epithelium).

6.3.2 B003RCewT OO

B3:Y) WO NPT Boodwexd womwod. (connective tissue) aw, ocdeewd
HOMOOB. DO NF 560533@_06? 38 ag%ﬁ NITT m%m@l 83 BT eDICNY ACTBUONT.
BN Doy, B3 0e30H WOMPOTT Wi RO QWTTN OLRF TITReD. FOOSRET
©OMDOTT RE[EREIN WOBTERCHEOD [P FODY FRWTIN TTONZROR (288, 6.10).
BIRZFOIN SR, TN, WOT WFEe NE3O3TPNTWTVW. JOFF BOSRHT YOMPOINY
TORFAVR BRODEROT YRYNYYTOR [ O BORT LTIMTT.

8000 MOBT Z,0°0 68 2,000 B 08D, VIR0 ART, DI 5T BRODY
SDOID DT BETERCITIL, T,
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TE) T S0 FON, BROKT. AT, TR P T
Q0T FEOIV[T. ABTE FoTb T 3R L g
(RBCs) 099 U8 3tomted (WBCs) aha SThgeited Tﬁ: > 3 e
(platelets) o0u8 330HYNTH. T | -

BRCIETTD, OBRND DB, TOBRETRIR, ﬁ}?"‘“i’
TRODT. T3 TOOIIT T T, WION,
BeOF WOl CTNT, TOBREFT N FOBY,
wmc;js-mﬂ?n& TEDT ARG GRNRNYT NI

SRV BOokReRE WOMPOBE, ARROT
VTOBTBOITONT. QTR de&@é SO0 QLTI
z@%é&&b& QENFABT. AW malosaori@:)ﬁ Clepie)
QEWT WPVT TEeTT  TRND A BONNYND
ST WBNATT. YRROTD VOV B
VTR, YOMOT (RINY TWORNE ITTZFODNY
zs ﬁosaeﬁsaﬁ@ mas@sﬁeammm?) [ORG
BeTERESNAD 5,O0D0 20, mﬁpmﬁ‘ (To3)
ROOININLOTRT BEZ 353 FODY TTHNEROR.

©30% (ligament) 20w 23R ITT
FOO3ReRT WOMROTNOT DTTIw, WAIENH ‘ :
TOHT WORTOWTH. 33 LONPOIR) ms% N [ 3
JIWTIS BROOT. AWN\IR, TIHIR KC & &
BRODT. BTN 0 TR T@R03T bopdesl v ol
RRFFoh, BROO. @, oMWTXprie (Tendons) ( ' c
TO,OINVNAGR, SRR 0HRT  ABRET J
2RO FOOILERT BOMWOI. Z,03NTIND

¥
OOTOTH/ HOMROBTNTY, VIHE 3§ =TT 858 6.10 FookneesE SOMOIET s
- a) DOARRCEROT BomPoZ b) SRIACT oMo
0N smééommd TR0, 0) mog Hoé o) GO BT

T34, (cartilage) 20w HIROD AT §) O sesipeans S

ROOSREET WOMROTTONTD) DTV BRETVTTITITII 83@53@@571%3334 TRODH. VTT
TITRL F[PIFOR JeweT [T TFTOWOTING. 3eLdNTYI BRTOD oedd 00T,
m@% WOMPOTR) WTNRYATT ) B3 BOMOTY TR, B, TUAY W
BB (larynx)idd somnddss. 3AnYOs m@%osa% TOR) TTWRVTOTD STT
ZNYIT SRIONI, LPNTLRTR). 33 HTRL WOTWOTNE Ter YIJFTINT 0T 03ees]
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WRDF DB TOINNE WY, ITMD DT TTENE DT Tone eﬂﬁgpwaziﬁ@éeg
DOCSRETDT’ FOO3RERT WOMOTFY) TOWWIT. YW WONNY L¥NTT 599
OTTITR, S BRWIT, BeTT LINT WONNYR STT WHBNATT ) BOTROINY

O AFOD FREIT.

smé 3eBTY &raw% 29 %oﬁ&mmgd? BRET ISR DB TeDT WHNT QWONNY
SN B0 BONTIOMT WRTRCHT WOMPOT FOWWTTT. T3 YOTWOTT L3eTBRLIN
3RYI TINPOT BONIIH. 30T BONBEROWOTIN WRTRCAT WOMWOTH) [T
Y IR, IHIT. 4
6.3.3 m,CI0 VOO

A0  ©Oorwo3sy (muscular tissue)
TD,03NTOBINT 0T FTONVEIT AT 50T
BETTREINYTY, TROXT. FIY~Tex
BOTBOINOR T8 ©OMPOTHE  FOTED. /7,030
WOMPOTY) BOBWAT Tpeede® . (contractile
protein) 202 D3R, TREVIT NI, TRONTY
QRN FOBW TN WTAVNLD BO[N FOTLOONGS.

I3, VPORN0Z o) FOFY F,CNVALI),
BIRTOZ [PBWIH). IN, TN HTOB
70,CIONTR), ToY WODATT BOTWTDTR, 3T I =
3eSFBTOZ YT, QOTH A, 03NN,
VYT FO0INNEd (voluntary muscles)
[338 6.11 (a)] SWPH. @R ATIITON
TRDNET  ©OLBROTI BT BOIT FT[OD
TRWPYTOOH ARNTR), "V T oD (skeletal
muscles)” 08w ITXNTLT. 33 m&\o:bm@ﬁ
BHT QTS AT TIFIT WRONY NIIATN
QRNTY - BR[OT 3B, TW JYND
VPR, VBATNT OVFTN  TOWWITS.
QTWOOTIHN APNTT), TEIRLZ T,V DOTR

lel

TBOXNTYT. B3 AD,0INY ReTEACBAW Jegemon 5 Gl mek o S (a) e B3 7705

(b) zg)m :Tglom (c) %a’aﬁ :.Tg';lo.f»ﬁ@’:

3RTRB03RTTTIRN ) maﬁﬁ@ém‘i BROOY GG
3es mgosmnm BRODE.
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UTYBYN BTV BOT WFPD TTIeUNY BOBWT WY VTATAWD @3@525@5
BOIND. AT, B[RFLEFOT WONATVTED TP JWWON BB, TBORARTONIe
QYRPTINIE TPBLRTH). W FENNAWD (smooth muscles) [88, 6.11 (b] wpo
@562,3@5 MOV (involuntary muscles) Q0BT BOJIRTI), JOROZATS. 69;335
TBODY, MRIWINIY D), TYRERBT WATFINTY 80T T FORDUDI.
T, 0INVTOBNAD YVTIONTY, BRTHT DRONT), TRV (BLOTITOT) Y 2.0T3¢
SRHBONT B, BRODH. YN, BJEETLS mWENNAD (unstriated muscles)
DOTR FBOINZT. QRINTI, Tort 9F TTORWIMTT ?

3T 7, 0ION @3503 @033&)%@53 HODBT WY DTAINTR, LeRTIINRE
SNCNeNICIVECE @5633@5 9,030, "3,T303 D,030MF” (20T FTOSNTT
[2328 6.11 (0)]. TTWOD TR CINTOBNAD ERYHOIWTHTIONTY,TOBNFON, WHEOINTS 0B
0T3¢ SRBONT O, TRODA.

23ed ¢3eT QBT AY,OIN WOMOTT TWINTR, TR, WPYNT BTOT, BLOVT
SRICDTNRY T, I 2eBERCTBLYR IRIODTT m®5 YRINTI), MR

6.3.4 IT @omo3

TR 22eBRETAKD WRRReTIN RAdche

Te803 WIDEWS | WIFE | Ny ‘.: A
TRODT. ©BTT, IT ©omeo3dT,. *t_ﬁ"l. Y =
(nervous tissue) 2exdRE3MD u
TERTINTT, MWD =Y ‘y’*
STOWENNTR), TETTHRYN WO .Ix' \
ERNDOT  TIROW a;oﬁ%é ©308 PR
JTenmon AT B8 TUD £33 6.12 : FoEecT : T SOMOTT AL TEF
5935355530335% TEROB. WTOR,
SR WY DB ITNW QYR IT WOMOINLOT QLOEPNE. B3 ©WOMRO3T
BETERETNTI), ITIREIND W SRDITNH 0T BO0I0ZTRT. 2,00 TTERES
UPRY VBROOT RS FONTJIY, BRODT) VTTRYR IRIONT =B FLRemyTO0
QWTH. 82eTFTONDOT NWHIOR BRTITOZHZ TWINW BHTIETH. (B 6.12).
TOTPBIN BE SHTIT STWT DO FTORVWS NTFOH TBFODTY, TRODTES.
B ©Fes TEY AeY TBNYOIT  RNANYT, BRODTIT. AN, WOR, ¥ MEd
DWF]R. 2O ITERETEY ATITD 20T LT DI, YVTDTWIOTD. W3eF ITIOBNED
28RN FOO3RERT BOTROBROT WORBOLY, 2.0 JITID, BWADSS.

‘ L ¥ — L D
b RO,

-
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STOBENND ToY) WONATON T,CIVNTT, BORLY JTTHTH. IT WOMPOT Y
79,080 WOTWOINE THONFT TROTVESFOID WTVBET NG BPVPLRT VBTN
BARTER BRESe TEFOWRLD TRHENIR 83 BROTEIFO ST,

SRS
1)
2)
3)
4)

)

IW BedE& BOINYT 500D YOMOOID, TAOA.
2,000 JTRRCT) Ten a?z*a)gzs’ 2

TN AR CIVNY TR OFONT, STA.

QDOCZRECVT® HOMIOSET FOONENTET 2

4 / ey OSBRI

HOTOITOTT 2,083¢ DeS0D TN mfg ao&rwm& BRODVT  B2eRBRCSNY
HOT.
R, BOTROBRYY T 308, AFRVV - [P OO I 0T WOTMO3.

JPET | BOMROTR) VPBI  BROWIWRT  ©OMOOITONT)) RAT BSY=edn
STOETR PINNYY TOWWTT.

RIALTS! mmz;sémma TSNIROT IPFS WDOMROSDOT m%@ OO
SRIARORSN. VRNTDY, TTY B, FOsedF PIZ DOMOSNYOT
BINeFBOITONT.

ﬁedo@eja’m, &@e@o%ém B %wedoﬁémﬁ@o DR IFT BTY  39IZ
HOTWOSNR. %@O DB PREOIONWD Foderos TJZ WOMOIN.
NERTT OO, FOCIRERT WOMDOT, R0 OTROT ) IT WOTPOSNED
WS WOMOOBNYONS.

BRI DY FOONFAOATONIDTON WVSCTT WOMPOTVT, BTY ST,
FTEE oDSeTT, FOP VDT, ITON W WPVSCTT DI ROY
ONBETT LOTROSRLOTD WNEFBFOZTONT.

ST, BTINT DT 0e30H  BORRERT WOMPOINTOTT, DOO3LETHT®
OTWOT, WRTNCT WOMOOT, VRY LOMPO3, 79,080 Ty, @%gpda:%, mé%
W) TF ©OMwo3.
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N BEFLZ TV, TYWSHT WO W, [TOD TWOINW TR T3
TR0 LOMROBRFONS.
¥ [0 LOMROTR) ITERESNYOTONTY, STIBENNT, %@%@:ﬁpgcﬁ BB NI,

e.—oméﬁmio

) ‘o3’ TTWE ICHTE BB
2) W, ATT FWINWD 3RR %@O BOMROTWI, SRVETH? PRI, TROA.
3) TANYYT XY sa%:%é E90TRO3RLY ROBCE 5@2%3 OMRO3NYN0S IenR abs‘:{mﬁd?

4) aﬁedo%ém, %Jaeoo%dm B ’%@50%@@ WOMROBNY IEIT JIVANGI,
OPYNY BRBRECN’ SHTT WS Tl [TRA.

5) T3 Somne FORFNRTE 2
6) VR ITT AW,EINTORNT IWNT IITANT, BT BoWOT Z0e0R.
7) TR ZOEINNY ANFH FTOODFHCT 9

8) T AT AROWN, T BLI MOIND I, BHED WOMNY SR
STAATD, VRS OB 8 I, FBIY SYNY MWTHR, SHOR LW,

9) 2.0 ITERETT B WO LRANTIY, HTVSX.

10) 85 ILNIPNY, THOA.
(&)« B, R0 wWIRACHONT, BWOATST OO
(b) "SODHTY TR, 0INRAT), WRINIR ORRR ©OoMeo3
(C)=ENRYY wTT WNTWT ©omeo3s
(d) ==, BexTY Bpe) FoMBRB $oMRos
(6) BN [ F BRODVT BOSRERT LOMPOT
() 0PI FoRBWDT ©OMRO3
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1) 85 3SNIPNYYTVT LOMPOTT DTFB/IY, THTVER.

WRF, POT BN, [RY, PDRITTTT L¥TO BTOATE YOOI,
TOVBRUWEFNED

12) ﬁedoﬁém ©OMPOT FOWWIT LRNNYD, THOX.
13) msmﬂeg DLBNFAT TOIRED ?
14) 3pmedodn dgméeé HOTTOTON TN TOONE mraomgcs 9

15) 85 3YNT BREFFDW, JROFNRRYA.

mgs (Clelanlel]

| |
R

ekkeksk
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@mﬁoﬁ - 15
Tleeple ﬁowmeuﬁ@cg pyolrle} o]

IR IPOTVTOZ DUY  WELNITR STITT  WNIFIONT. TR N,
TOLRCF BTN, TRLYN, DWNTN T DIWNTR, STTH JRTGIIT.
VNPT TeIBT @m@% BYIIR DB eﬁd@erﬁé@ RV @ﬁsémﬁd. RA - WZ)
TREINTTBR I, ST/O0T TP BITRATOND. TP WBYT), STITBIY, Fi 30
BB BORRETIONOT TLOIN T €3,

T WY T FORRETICNOT ($TRTT  WTITIONZY, BLE  TODZ AW
E’Odoédmﬂ ‘?ﬁ)@ﬁ ROLVTI), TV 3OTOF wé%ﬁ@@ éﬁo@d&éeﬁ fada abé @535%9
3308 TO3T magcﬂﬁoﬁa@o:‘be IR % AT, mcsmmg@o

Go03R) ﬁ?ﬁ% zssxosﬁasodomol BRODTOT Te3. IO, zssxo&jsodoo WOTN
ROODTNOZLR TLT, 3B AW VIR, BT, WFOIETOT 38 wWIFOLT STOTN
WO WOODT® LTI me%ée 2,00 PNBOTLR WHT STTTIIND SC%SQG TS IR
SRR 3eTINWTOID, LEB B0 RRODNY 3R WRRRYTOOT fazﬁaiaol TORTWIOWD.
ST, (TP NS SeTemoN TR LYDED: QB0 TOFOTTIN J TIRWET LR
TBEEITD), DAOAE, CIPR)TE TN, YR ITNQWOTING. ST OOB, B3¢ TN
ZORVWITY. AVBOOR TR,  YWTVTIOD WRFF TLRST ONST.

SHITT  YOBITI ORI, &3&5 BPROT STTT  SeREODZ, wfad TED [RRT
CHOWER S Q@oﬁaadﬁ B3O mws ORB/R TTEOONS. T ‘?@»d awdo pleIevey
eﬁmd msmﬂ Sla m@dﬁﬁ 3553@ B3 3PN JeRT. Y §eT @o@ojam
BT —ofmded 9T me‘ﬁs T @233”053 B3N 9T SRS m@g ﬁz%a wa—om
plelessnln] w@%oﬁoaﬁaol WRTWED T @faeaﬁﬁ.

STONR, V0T FIOSNY Clalandalelnle] S, 3 ANET FOTIROND £z§o &CT3z0N
ao%e;céaéd QBT . TOFToTON, 5~ﬂs—‘% Noe,am@mﬂ Nmme@mm Nowasas-mﬂ
m%@wd WROT OPYNEN m?bofmow mcsm £9TTOJNED @@%mf\d SlotsielnX
S, waxd@ TOAOINOLRTITBTE 0B VT, JITELASTOT Nmémesmm
m%foﬁcswd m@ BTOT YOTITIOD, %a;fn@m 98 TINDWNG. 33 @dwaomﬁ
6@&1 msi I ﬁomméo\b@g DR E @@571%‘3{1 @@5@%%@@%&3 @w%ﬁéo&ad.

AT POT, YOTITIONT), Tegp RRCTOTINTY FAONAT WTPXTY VB BADT
zaiaﬂaso:omo1 TOTOALD TOFNY. STvT DOCDRLY &I BEITWI, TROQTBeLdeR. 3T0T
PTBO STOTT @2,,3233 DY) VT, TROTVT RPNET ATBET 30D BHTOOWSTONT.

82
downloaded from: www.kpscvaani.com



ms@ag 3590 xowméomseg pys{orlet]

ST, BITOBOD WTTOLY RIT I, WETTTYN FACNT), VBOOWATT. BTOOT
TRANI 5:0%5053 éi)doz;p TRCTIBN & IORINTY BRBNRBLOT RIT STIWOD &a;jm@m
@ﬁsémﬂd. TR GPRONVOT WHT QWB[O JEOPLD démﬁpé QTETED WLRANTI),
griegiesd. AT wIDEMN TBoSeTe WIIeFe0d, ¥oIT &Y THE W, AR
TN wqu%mfmq ARG, LWIITOBA, FHOD Bed BN PIHOTNH/EReP
mﬁ%/&ae&m%%/ﬁemmas@%mm‘i QW LTV,

BN YOERT T, DOTI-LIFOD ) WWITOTNY BHTOORT), T @z&z’o@m
ZenRY

15.1 3808 QHTOCHY RO

Reed, @3, Hffeed, Ton I VWORRINYOST IR Twy 33 ©RJFI0D,
TRTFT TLIRCF BTN, WwBNZOTE:
QBT FNSDT 3RS, wewed, YRS ted,
dorer, BATHLCY, TN BRELCTNYI,
DeTIET. T8 @%;o:fo WeWN T
BRCOTNET®, TESTCW, TOR X,
DN, TR, ONAWER, ALOINFT0S
REBNL  IzoN ©BZBATOI %\raw%ﬁ@émol
m%m%d.(zsg 15.1)_8Tz0ned @08
TEQNYD TR TRIOT  BRWETNRWD,
TORCF BT ) BRI TOWODL
BeTHIND B DAIBNATIR), WBNATI.
35 =TT BN BRI Dew) BInevs
WTRETT, 8T 90 W TRNII,
LRT[IWNY BToT@oN LLODTIMET.

=3,

L, @RINFO, QY T 0, HeaTsd
D FoFONPOT TP DT,
adcs”aiwg’eﬁ?

B, SYWER I BT WIWIY,
TREFNNLITN QNG BLNen DRI,

B0TIOD 836%&)3, en)a:%é 3533_30 anéé Chialow) ‘2'5315.1 ;O Oe30n L3S
89713553(3. daéé RO FOTLLIT IR
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TOLWORRT. :J‘Sasmﬂ ALEMOTA DB TR RRNE FPTWESIT w00 9TOORITONT.
SRY  SPOWVTOZ AHNW ) STOTH, APTLYIIY DIFOFeRE  500WOT
303&6%&@%@& o) BIN9R 9y DPIMOTY 23%303333;5 00T 9NV 0T
TEOPIMIT B3 O WRT SONYIOT BT SONTETN QTT. V3R, )
BINH BOIMOTY BFoINTH. ATT, TY INB. DO ITOHTRIZT. ATT WTHOIN
SWOWT 0T DQLFTTR QWIT. &8, ApeciVT, WTTT® (pigeon pea), Hgnes,
PO [LICTNTD 0007 BTN, Toriodde RAReR, 3BS, WS, T, WNANCKND TY
3P0,

gR02TY 1960 00T 20043 BB/HONY e[ 3e.250D, & FRWOD o%zg@cifaoaﬁ
STITTOJNY WOTITIODNY DO Ted), BBFTONT. WTITIONY B BLFIZ, Terk
TR s@mc;p@m; 21} o) ERBITT LTI, TF) R TOSNYY
QERNBUTD.  BRTOBONTN ( WTIWRELY  Wewny S0k, 2oBIoDmN B¢
Sxéﬁ%%bol BREATZHTN. RTIODTN aﬁ%?ofm%dow W), FERP) JRRT aﬁ@ﬁ@ﬁb@l
ngmeb%omoa’ dgm@m e:?c':gpoci AL=low) Q@owaodaabol VBT RAT amméw@
83 FPNT T MOOTONPON B[NEFFOTTIT.

* 3P0 B9 AHOTH (crop variety improvement)
* 239 wuBERed ASFER  (crop proeduction management)
* 3¢ TIRWOD VST (crop protection management)

15.1.1 BS80d 3 =eds

83 AOTFR) YV YVBWOCRNT), ACRET 2,00 LFOD LoD, 60@%@@%@56
e ©BOOWIIONT: BRENVBHCTE, TIRLYTNENR TESFOWADE, YIINY MO0z
W) VHT YNTJOONOTZ LG YVTOINT MIELOBENTI), BRODTT RANG 39
TORFFION0OT BIOR+ 0T @0 PO, 6:303% BIRTBLTITR. @ﬁegé ANCIALN
3¢ I9nY e¥it mocdeemom  ApesEe ®osdee (hybridisation). o¥desdond
BITOHLANTN  DPTEND  FHNTIY, WFTOONAYTD w0 TOBTRRLITHTD
DOTRMET., 8 FOITRRYRNEOIN ©OST SYeoD (ORI, 39 BANT JIWH), @33
3T (2.0T3¢ 2SO DT DRT, @&3@&3@ %e0T RANY IR WPwo WOBT 23S0
(D3, 280D MY FBF) SATWTD. BLODT, FTORT ARRET SRNFHOTT
©TBEEZ TONYR, LBNET F0TE00oDT, (gene) BeoMY. BT BT[OSeoD:ToN
RO BINRn BHepo3d FZNAW (genetically modified plants) evotmnres
GRISIERRIpVIAR
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BONY DR TYODNDZ), LLERYLTTT VW DI IVESNYOT YT, T0TWI
TORINTY ©HT AHNB[OONTY VWY WNTTRNT. TR WERNAD 2.0Te 0e30D
ION FHOWORAT) 2.0T¢ 0e30H TITPT TORSNTY FBeToiNTOLTeR. ©OIH
2,000 JOFF ION BOWOHAT YT TOEITEIT WEWNT), z%é@rﬁ m@e@woamﬁe&.

TR TFPEAAD DI IFoD AWTO TR, WEFT Moo BB, IO
OFIONT), VTOONAF. WT WY TET TOJINFOIH TowmwdT  ASNETY,
PRHIW WFAQOIVRPTOOT TEFTRY THBRST TORENTY  HIORWIMTIT
BN YOTOINTTON:. Tortode DFT VP OVTOOTBI), BLATRNT SINIIR,

@zpw@@pw@xmﬁd.
FORPOT WOSNE TOWORATOZ L AGFOTH wRRBR)NEOTTs
N OB QT 1 T H3TET0IN YITIEBOD JWIOTY, BRI

B ZHO0Z MHroshyy 1 L9 emagdéoda ANCEINER TONLOZON IP0W0T 23S
TRMTT. AREPONY L30T MOV, BRNVATTHTT, TWNRTY Deeeses
ROV, "D% REXNTY @%{aojs LY B BEPND ToNL ITHONTY
©RT PYIOD TR,

u o DT STy DT BIBReFTZ: QNG 0030 FOTHFNRTY ENY GwTVTIOI
aﬁéé)s (Cenned, BeLNN T TONW) B @zéé@s (WB, OBFHOOI,
ZPTORB, YFZ, BeT B &) LIBRAYOWIN FRIOTPRLTOTD. 83 DO
LBBNE, TETRHRT IYNW BSOD m@wzﬁéofnabq RO,

W TVOWIZH ¥R BT BFoD NDIFWOT BRORTFONGT BFH IR
AR, 3P LHF TN SRLTIRODNTIONDTT. POBT 3R VRPN S[RFTY
DO W0 a:"r%ﬁﬁeéaﬁsol e3gonen z%saﬁ O TRRERWTN. TR WVHOIN
BPOD oTITTO HPRIR, TRW [IPWIT. DF TFPTB TISOID BRI
TPORNIR),  DOPRRVRBT DY 3e0NT  ATDONTRMT  BIITIZY,
BRRNRRPRET.

X mswé RBROTSE: DT TROTBIOD YN @?;Z)w@%ojw ANG  HOXT
wa;%\%oja@q 2390 TITZOID %dmﬁzsoo RTH0D FIRWIT. JOTT 0T
BYODD, VPT, BHEBNYY YT, BT m%@w@ L3BONTIN.
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n BOR PowoRaT wPeyg rdecd mhed OFLAN:: OFT W) WNT FRARTWOIINR
eI WBIoH wTHezedeod MOVFRNW. POINYY NBITH)-WTBeFedeod
QWOOTRN TR TREHFVOZNLL 81 BINVOT  WIBOWETR. &ert BIn
TOWORAT @ﬁeﬁs@eoja MEOTNY IPOH @m@@pom VT ATOODZY,
QETLY BTOONTONT.

L ¥ @vg’@d &oees a;;ei)a“ ) @3%005 QOTT TN Tgooed w@wg’d?

2. &8¢ Roo0mn FOWORATOE 36N FOW0RAT @ﬁegﬁmb g OFEaNsd
eveckvbvlg

15.1.2 &3¢ WRTIH IR

QT BIT T BEROT m@ﬁ@@&ﬁoé POOBTOR BIFOONF) BEY T HRIWOT
LR V8 VAT FABRWNTY, STOINET. erk 23¢T 23eT 8@5363 &?ﬁ% BT BRI
TR PR, T TN BpLE VB 30533%57#@; @?%éodaabol Go¥clelalapleX ROgTION
TELR)TOTT, TO WBWo BHED 569\()@30333 89536534 WPT, TN w%aﬁ@o D) IX
30_3)33%571@5301 @@5@%&@%@3 OF) TRRBRWTT. VHT LY T YTOOD mcﬁé
TOBT BOLOTRT. &R L.FRO0NT,  VXF&AIT 202, 89335 &mozﬁo&ro%ﬂgﬁ TBFE )
TN m;p@ DB YVTVTID escgp@mmol ABPFORTT. BT OOT YVTVTTD wcgp@mfo Ao
BOINYYTVIOD. WY "HETHI HVTTS, FRW [uXW WoTBS DB WHT BT’
BT m;péﬁ@ém% 2.9RPOBRTIT.

15.1.2(1) BRCTTOBNS DT BB

3$=e3R, @apw@@p B e:sdfamémﬁd@ TR TINR STTT @rﬁ%@do&@e, RAROTR
AT B39BdiMON TRERTLOTNY VNS, MY, VD 0B T BPOT JREXTOINY
BRTFOIRMBI. IZNVN ©NZoN L350 BHTOT BREFFTVOSNV. MY TWF T
W) SR O, TRTIIT, VOIOT FRWRLKT BHTINIT =0T 30y AT
BOTRT. BRETTOINII, TNV WBNWIT. 85 BOTNRT BRIXTOINYY, B,V
TBRCTFOINWD VHT T@OTY LTI DB LeMoN BINTR, W,BT LRCRTOIND
(macro nutrients) Q0w FBOINTT. NWIT DD VRCHFOINIT, FHNR TR
BRPRTY WIIH B GeToN PYNII, BT, Beexzoodnsh (micro nutrients)
DOTH FBOIWTVT. (3ReT 15.1)
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%.rae%% 151 : M9, e DI mgaow B00TOEOME BRCRTVOINGD

330 BRCJFT03N
Y TOWE’, eﬁimas
Qe BBLLBT, SERT

ey (D FTT BeeRmoInGD @ FHRRI, FITE,
© BRERAODO, TRYOPO, FNEXOHO, FOT®
(i) =RZ BRCHTOINW : B, [IONVCT, BRCTOT,
R (BOF), IO, BROYIIT, 8RO

33 TBRETFOINY IRTICIN BATY HOTTReY, 3TN 0B CRENNT TLwng
RORFYTD QB BNOTOT Fv0eDT FoRNT Foed Tygoss LeTIFT. VOBWOODT), TR
TOTORT YT TONL TINRRYTNY NROT 85 BRERFOINET), TIRT R VYR,
TOXETOTLICR.

g%mfo :

) )BT TRETWFIOITE DOTTCTD P dZ) BINY, &),BT TPCTEDOITFON

9DF FEOWIT 2
2) m;wa M@Wwoyﬁ%i@z Ten ajca”amgd 2

T RAWT

TOWONT ReYT (MaNUre) @33 T[T TWONT [ANTT), BROVTIT, =B
DR VO TTPHTY TRETTOINTR), WBNAWIT. TWEING DO DI IF, TN
QNTFLIDOWOT  TRWONTI m%damcl SOSROTLIOW. LY, TRERTOBNYOT B
TOTONT  JRNYOT  THFOILD  ToNR 535;333 @“ewgéo\bm& %a;ﬁoo FADEVMONWEN
003 FHIEN BRWET. ABONT RALTTINST FTODT SRONT ToO3N eI
BORTIR, L AFOOTLD RFTOOD [P AT T LI e BOEDBRWNS
SBENIGA VI &a;sﬁ@o T B0 00 TONT. ﬁe@ﬂ%ﬁ@&& WPT T[T TOTONT
BNRD DD BOGTON TODBREVFOZ BWRST ) Prvad (water logging)
POERTIPTIR, SLATT.

TOWONT riraagjdmf WEFOD VROT  Towy) ﬁe@ﬁ TOBNTIY, QYRZeN, A
©33RT TARRYINY WFIWOT I, TORTHI), TIFLD WOFRVFTINGS. 0T

87

downloaded from: www.kpscvaani.com



az@ﬁ 3590 zoam&owg pys{orlet]

SEBRNY QYEOIN F X Rkt DODWPBEOD WOTN WPONWONT. WEF BT zéesébs
BRNY SROB 20 FOTODH ﬁma&dwm‘i 33 FPNTO0Z WNFETORTITR.

1) wIRRYT DT 2BRRYT: T Tk [RATE WOV WO (T AN

BROTHTY)) ITFO T, TREINED 3BT WY ST, MBIV, BOOR T, LTI,
38 BNTRLD BROTITRNET, HORODY DPUIN wPTRRT TIOD RO mgﬁﬁr@&a}p
(compost) TEodwzeS. WIRAWTF) FIODT [T T BRXTOINTR, NOF
TRPRTY  BRODIEST. &ngde 303300300 Y @dw;oﬂe;m& VYA AR B
TREINT SJTe Y ST/ITT DFFLBONT), BenrteRdR JFoHOD RO, HORRLT

(vermi compost) @Eoi=8.

ii) T ReYT: T VNI, WS SRWR)TY, BT BT FOT WFPZ 0
(cluster bean) 303z 30 ARAID, BF2 T0TT WD BB DIIY W3
TRWTYT. Gt B3 TAT FHNH TIW 10T (green manure)mon WBEMDSS,
TonR T, JHRRT N FHTTIOT FRTRAPHIS.

SRRRYTNE

2068, YUTIEBTN SRWORLRT BF, Buwexzoo3nde TRy onwd (fertilizers).
Q) ﬁd@&@eam ep—oxwd,oﬁ B a-'i,raeésazséisxofnomfmol 2BNWSS. RRLONNS (SN,
JodNT I BRFY) W BISHRR SARALTNGR, BT, Gy STRENES
RANTTI), YOOLDTPETH. Bed), [HB FA0D WIHT AWT|OONY TARRLTND 20T
TRV O3NG.

SATWRYTNY (FOBREE FJFIMON WIRB BNT, @) J0ITT BRI LOINEI,
NEODHLEH  Tonw | WFATIN 2F0TON0T ART TIWPHTY W) TTORNTY
SOTOSRENTLICR. YVTOTTHN %@ﬁﬁﬁ)& dxm%cm QNECOT VETTOONOT %Jaag
BRI Y AZNAWD TRIFOIPN  He0TRTLY PIPMYPNY. Lert ZRBTRT
SARRLOR J03T ROBRIT, YVOLITPETS.

Te 0eS03TN, Jow) HO0OT VFONTY SRCBTOTOZ dxrmagpmf et
WFIOIN DFI POTTZONT), TOIRRPRIT. DFOTT WEIIY  TOTJONT! WA
DOWVFEFRBRPMOPOY 0B mggsegcsm RRT DN dﬁﬁu@&z}pmf WPFWOT

3ROTIRRIMMHZR. B3¢ WWIFHOHY NOF, VN0 THCIT O, VRBRLT
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BT, dﬁﬂ@a&dﬁ@é 2YEONOTIMT RRH COFRD =T mgs POTBIODZ,
TOTRT/ED WHRE TR0 m%dﬁ@ommw OeTOF R majﬁ@émq mmémsmmgzs.

=3,
L a’oe‘ga’ Jewga"odoﬁgz FOTOETECY  FoE 0N 771@32{‘5 039 dﬁﬁ@%o’ﬁgf
NTCIRENDT, BRCDA.

SRARRLTND FTTVTINWD, $eL3TOITR BNOTOTW ToROODATRYI, LRI QT
OPD TR WIWRPT. WD) NOF, WEROCIWN  TTONT riraa%dmﬂo, Paslest ALl
TRAT FX TOWNAWD (260 BLY W) 2T W) JeITAT é@_@@rﬁ%ﬂoéa zﬁe}@%
BRBIVNAPOT SIWOAT 08 TARHLTAM, TOINY FOTTEONY 20T LeBWIoTTN
DERBT BeNT O UPHO VTHNWD| TR STRENTT Tk Q@ﬂ@ [15.1 (iii) 3Q
23WFATOTOZ NBWY, ©OBT B¢ WR.FTR Y aﬁz%%] n90T. g [PWES m;p@ﬁ
RTONT G AWTD. 5 A TFEND deed, e W), FING A0DOZeeT 2R3N
BRCXTOBNATI), LWBNABY COGPWOONFTONS.

15.1.2 (i) ACTRTO

$T8TY BEETOODY 2TZET DYOIRIPOTINT. WOTT WIYRD, BHeBTYS
239nY 00TA, FTIF TOOTOTY FTY  BFTEN INBODT B, TORT TOTHY, YOI,
VVOORRT. STOOT WWFY BROTOIND 0D IFF FoT0TMT. ISPmedrion
INBNT BORIT FOINYY BINORQeTO BRTBH GITB/AIN AdpyTse BFod A0es
YRTOODT), TBYFVTW. BTOOT T, & HRWONI), Jeoexon (irrigation)
LYTRRD BOFY TG, FRAYIMT.

TS ShTOIMN

YO WAODNT TOWE WP FPTICW0T WIMPY YVOLRMTT. FOIPHOS
BTN TREINATY, 2P T I LF0D YTVTIONY VeTOTOONT), WHFATE FeBO
WO, VPT, WTOOVATVTVTRE B IO WIWONTZ, LTV, IRVWOT
LR A0 IR T ARPEBIY, BRONZ. IR WeY QT TReBNSY
WTMR® TORENPOTN LN TERY TOFTBRY, HTOWIH. I TOJSRTI),
BoRWOZH 5Oy VLN SYNTR, VAN WPR O BRBATT.

TP WIHT FAPT BHOTPI T WIT P30T HOTIRONEI),
TRONT. YOZT waxééﬁeéeg VPLNT BOPY) LFT A0T FOTIRONE STITT wvees
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A BRWA DT, TRGIL BOT OFH THTO BIZNTD, SYBRERITNG.

Q) VNN, TOVWNL, IONW mzz %671%33301 WETNROBS.

B IO ! DT DPT L0INYE.  eINSonT, FeeRE @m0 30D L300
A BReS eoINed. Epeldd INYY X)c’d@z TRODIVE &3 Homeos decd
ﬂog’o?mm_a;d BRYED LI0NED L3RN0LD & Aqoneow éO@dﬁgz ,vogo’omg’a’i
QCTOTOMDN B8 E30INPOT @ed@ TOT NG s0ROF d)@ﬁgwmgcf.

B BOLVEI [ AREWGDON QI DAYTXRE 0B WYTFI0T eT00 ﬁéwfgamfid =4
%mz;oi)g VDN &0 &Te0 a*;”zd)w SBERIODNYOT &P FONFODT /T,
TEOIZE. S0 FICVTONN IV FOLVBNTYRN  DGIEBAZET, FVOPTLI0Z &3y
DI0FTO FOSNNY TROF &3 DENCN AeTLTNATE.

B OF DCODTO FIYMED [ ECRIODNTOT AT AeOT TPT HOFP YYTe LOBNTY
Q0T B0 PACDNITATWD Qe B0S YT JDTATY DSIeo0m0 %
Teg) DSeesFOTVGEYNGT, 8 FONT BSTLTS TECINLTT DeToTO FOTED DT
Fegon FONPOT FLDHSOMIS.

B FITROTED : QY FEY AONTEDD BRIONR-ReY A A6y &0IODNY JHeINeY
TOT TREMD DCTR, FE AOMbATS,

%@é’&mﬂ Q00T @ajéé éz?smb TRF YVTTONWD P 3R0IR D) RLTONI
TEe3NS 85&-‘5%03353& WENROBRE. VT JeNSBBE  ZLRIOD (Check-dam)ﬁ@é?sacl
QWF R YOBRFO BT/ éz;fo@mﬂd. 33 VI RERIOCIND NG AT TOTD

BRTDYTH, IBMRHTT Y DT ITIVONFR, AT AT TR,
15.1.2 (iii) B3$cs IPTOR
ro%, Copm\TIHD t3ed 3 BPRHOD B¢ TFICH, WIRVTD.

W3, Y, TFHE D0TT ATE WFm T UINT®, 20U TIORTY 2.0Te
PRWONY WLV, NTITTHBNR, NRCH+IRS WFPmo RREH+TRAR  OFT0
SONBS+ZROPFT0I. AW WTWONB/I), TR [RWIT DT 0IPYTIVTTROTD 3¢
SHWOMVYTIT é)dac?p RO WLNT PHTTODZ, JCRIT.

©OST A0 NOTWT HTW VP HW), WINYI), 00T FTORTY  2,0T¢
BRWONY AOFF [PTOODNY (B 15.2) BN, 30T YFTLONRTY .00
BP0NTR, TOTTT 0y WFWLNTY HTBEIe BWFONTR, LTONGITOITT. YTIPTIHI,
RRecdmeT + 303 ey, [eE + W¥TOT W38, 23T e3ed TReRFOING WBZFTIWIB
BINTTY, ©O8), TRBOIMTT. AW LTNAT  BHCRFTVOIND MO, TIWRTY
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WFIIRYTI, VYIRRYITT DT $eWNW TNL TRMNWD T BRI
2,00 91 Xe0T DR msm?ﬁ TTRP T, SEMERTT. 85 03PN DTBR LIS
PR QRTOORT, FRWIT.

w:?vr"""j 1IJI‘lr"""' 1: it}*’ r\-"'

S
*3 .

-

"t-,

.-‘_.x;

- ~

.~'\"

'|
a. I

eéa’ 15.2 @030 e3emoods

2,07 0T, BRWONY 23T 23T LBINTRY TRV ATFOT WNFTTY 3FINFTE,
0O 23emoD m&mmgd. 3PTE. TOIWHOD ST w0eeS TTH aﬁemoﬁadﬁo@l DT,
3¢ BookRemINERONT [SPRRPES. L.0w BFoD EANS TOTT 03T VB3
) VETHT/O WBRVINH(ROZPOTH 3TN 8:503%033?334 ATFORTS. aoodrafne yola}
aﬁemoﬁawmel ARTEBDON BRITY .00 JIRETBY NTE T BT 23%371%35301
NTT YRTONAROAN BLOPLITOD.

15.1.3 3¢ U3 Hob\PBrSs.

%Qé’a 238N eﬂoméé FENVO0T, 3083 LEBNRYOT a“p:%go SRCANRYOT 3LOTIN
w;mmgﬁ. 2.0 e sﬁﬁ@ém‘i =) 8@@571@?5301 RO0IRT FIODTY 800330@%3%6
@) BIRER.GOT TFWRTY TIAIN0ER &[pB 3¢ IZET SHMST.

BEND Fu BRWODY 3T0INT I30N L3RBT FHNEOND. YVTITTHA, 59 0PN,
FRFEEQODO, :\gw@mf TRE30TA°. @) STOT, fg;é D) 3YIMON FOFRTHI. TN
BRCTTOINIT, 30BROW BF0D ITLBRONT, IR JRWIN. STOOT  YBR
QB[OMON  BLCH  WETBROD  TToRT ToINFHode %@3?1%3334 T GRNONOT
fcTalevebions! e.—oﬁéémﬁd.
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ARWPTTON 3t VWM FRNTI), RV FNTFY BBORTES.

() o 8ep, 08 DB QSENI, TZORWIT. (i RAT AT RANPOT
3RCBTHTD, WINED LeTI. (i) vy 0B I BEQNTI), 3RTOINTS. et
95y BBOD eﬁzﬁ@eﬁéd WS TOFTOTD YVOLNTIRE QIOTOOD, TRN SRR,

eR3e003D, &80T W) FTHNYOTH BRENTTINPOT IFNRTY TRENNH
YUOERMITES. 83 TREMTOTTNAD 6D, T T RYONIT), WYNT  [VROTHC
TTRES.

BENLD, Seednsd B drammim& TOFY LPOINYOT DONOSTIR. mmsémﬁ
), WETORNYIT 20T LFOTWOTT" LERBTOJING WFT, (VR FYTTFNA,
3eL3TOTTNAWD, DT SDOFPTVIINYI), LHNPRORD. 33 TIFOORVINTRY, ¢3¢ BANE
e ROTRIHTT WP VI VRN, WS eI FOFDILD 2¢O, S{opipiol
QOBH® ToFOONATNYG ©9S80TRE  WHFOIW zmﬂéﬁ@md YUOLRTPETT. NFOTT ¥Y)
©TeE AR, W) T TRCTNOR, DXFIOIIN FWOLRNAWITIW. B WY TOIT
BROZID, YVOLDTRTWTO.

O330GBRN B FANTR, $CDJYTR BRED _FENT J0NOZED LDFOINTY LOWONT.
RDTET e T3 (seed bed) 303303, ANOE FXOPNTY WIS, ©OIT WemOD
TGe ) 3¢ [OL VTRINED BNOTVT VONOZED LTRINER TRT 3¢ J0DOGID
ATOOH VPWIH. LerdNY WIJT ITT 20000 QPOINPOTT, JEBRET I9NE
298 3BY eart G0, AQ FINW I LeBRYD), TPBTRE Beant DOTY F&
PRV, BTN YU TRRSOMST.
=3,

L & #9NS oo TOZYSMD NOF UogIa) ERRIT? 0F?

a Q’}a“d) ORI MREOTOEE LI QFWITYT. @D ACTITOOD,
@%@'@%5@%@)@@9 &Te0 O’ﬁfi@%dﬁ%"@e DT

b) @5@ AREOTED e, LIFATYT ©DTD DeTOTOCD), @@%@%é@%{g@_@po’
S0 TAPLONGT), &FMIVT.

0 cga’d) TOLOSVEET L9CEsNEL), LIFATYT, AeTDTOCD, @@J’J&@%i@@@@_@d
ORI oMY, e0TT D) 8¢ FOUEE LPINT, LIvTYC.
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3ep=edF 15.1

n FF @A edeNts & gledor meg’} OP SN, SoNYY g3ees Ae@ X F&
FRDODITOT FHTH T0FK) 663 LEMNY T DB,

TR Jeaos

ROMTFD ST T WIINYY W HTIONTLIOW. QOBH ITOT 5000000
08 WOINTOTT-seLiNsD, TOTTRW, SDCOPRWD, TN ) LVHEO0I. T
©E DT YOINFOTT FONBH FENEYMT WAWIFT 3ea003 W THTWIIAX.
83 WOIMYOTON YWITJNY TOWT DT, SRIIF, gesé%cj GWOLTOURNAL SEENGE
QTFOFIND GVOWIN WIINE B[RTFL BPY, FRBIPMIZT, WOIJ NG ADTFT
QUTIRTLOT By YOMRLNY BT (QBEBECNOT 85 YOINFRY, ONOZT T,
POTT WEEMON TOINET, 3eDOMB JRTBEO TIWCL T VONOTF  TINTI,
SNTVIRFOMET. WRPYNYOTT JeDORMT [NT, WEINTRY, TN
BERRPPYI. IRTLY FPT WAOIY J0IT ITPIY, WSI N, AOTE TN
2ENTRYT ToNe LEBNYTY, TRRT ToTONIT. FdNYm, (Fumigation)
WFROTYTR.

T3,nse:
L &3 O8@NeN QOD0ZEo FONTr 03 ed8 QONOZEe DFINT 08 S F

Qecaelesd?
2. Be)0mo FHoNTY oINS ﬁqgg FOTCITINLITIOE DOTNTF Q08 ?

WeHWLE 15.2
B @OINY, QETEIINY DR @sg 2CBNY TLICFOODTT Fp&B D) SINY DI
TR BRORT IDSONTL, MISA.

24. 15.2 I Zoreess

THFORRETZOR (animal husbandry) @HeNRT 3525908 ATFTHOIPAS.
Q. BRERET, FOTZRETE T RN JONOTLINTOSTT BT WOBNTI),
LINRORT. T8 STPOZ FAoI, T, e, O, deevny ToTordd I Ve
TANTR, LINRORT. RIF0J, BYWOZY N BeBTNE, TLBOZY TowD,
Betf B BwoRER, Werd DWTJe VW ToNw WTITONGR, WITLCOTON
SERBRNE Wi} BIRNITT ©0F) TIORRETIONY BT NN, YOO
BRRT. Lert O[T WTVTBICNR AT BROILTT NS
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15.2.1 T3NS TS

PO wEesnenen 3INY  Zoreews(cattle
farming) TIPS WPNLOTT  Tow B
TR FUTOONFNFOT YV, AETITO 0B, TOMed3.
GRTBTY TJBNW 2T YOBFI, TWNLD DI LT
2R, ebabeﬁ% DOW DT AYT, JEETINOR Fe—
O, Tod OTITT Be) TENI, B  (dairy)
TRENED, TONONe FATIODFNVN WS @sémfab
28 (draught) Teedned S0 TIOR3,

TOLD YOIV TFITOED $ETRETITITD BTE WOTT
TN BITT TOTTT 3¢T YVTYTTD WTHO 3¢S §©
LT OTOOWSTONT. BT OOT 3eBHCTITT WVHONZ,
TPT  DROT TIT  GUTITIOND, ﬁagmam.
NTIES WO eﬁsédeéeo:b 3L (QVTOTOTN, BAF,
@ﬁe Pgﬁ‘)ﬁ@m% @®3 %Gd@@@?dm @ﬁ@mﬁ 23 15.3 Zocodh Doy LLIJTT PO
eﬁoﬁ%mweroﬁd. Toriode %@eofo 89 (wmads@ﬁ FOTD 0D, TN Brenny
DTWT, LB QTREGIE JFONT, TTWIFMWTH. HTER SONGYT WTegZ ORI,
BROOTT TWEINTR, TBODNLY WPNTTTIR, FOTT MOPIWTIW.

doege 15.2:3108 UZING FPywos TP,
Esphe)
RN TS BreXTo3nY 3esEometd TFoew
EICIAVEI eSO Sy "o DI S ey TR

T 3.60 4.00 4.50 0.70 87.20 |B,B,B,D,E
m% 12.00 13.00 * 1.00 74.00 Bz, D
TROR 3.60 21.10 * 110 74.20 B,B,,
ANV 2.50 19.00 * 1.30 77.20 doswaE,D,A

* 08 VY TTWRTYIT.
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L 33N IPNTI, AP0 A& OIRE DPToT, QFIINT 0
OF9

23e0TE3F 15.3
2PV APTOLITD FeOTE gIcE BPB. 85 FITRPNIL, M1V
n 1 TINY o DX DI YN TOL.

B 2. DFP FTENYOT FITOOT TOLO SVIVTTD TeXoeo.

TREENY SOREMTYN B 0T, TOT YOTTIMN TN BF W QRN
TPTNEOD AOTOESFON FOOIPT HET W B[RS AVTORNFNY WBVIFIONT. IR
BRTLY BT FRFODTY, WO JENNFN TWESNT 33, YOI, Boewn [ed
YIS NI YT TOIVCDT FIHOWE, Y, WAL WS EFWOT TFE LBNAT
3RYANYY OPYNIR B30D 3OKIER. CIVTNOR LENTOBE YOLL 3T FRIRYTLD
YDIRVTOTOZ BRLANY BOF) QLPWTINTLIER.

éﬁ@ RN ONZNTI, m%ms BTIOAYY QTR AFPNPR.:(Q) ARVFTTD
VNZATYR, TATFT SToT: OBV TN STRENFT BeT3 IBIL ATOOD TP
SHO0 (V) FECRETITI WRINYI), TBRTIBW STOT, AW 3eBRETITT WBHONY
VRO ©H0., TPINYG $TTY, ©. TWON03, (roughage), vy AL T,
BOOTPFN DI W-AOTFND (concentrates) @y IR T0OTOB N FOTEFN
VOTIWT BLRLLCT T YT FHRETFTOSNW, VYNTI), LINRRORT. OITOITNRYN
DY TRETTOINTD, INQE JPREOTY TROOTT ANINVT BTOTH WNIZIT.
YOTH TPRT GTOTH RAIH, ART  DRCTFTVOINTD, BHONIE B[RTT BTOTN
B TEING wBRer DR TOT LWILONT), YIeBATI.

TINWD BOTOW THENNLOT TTWTH!. 35 CRENND TOTJI), YVOLDTRWRTYTe
TIT POTVTHODTR, WOVIRRYAIT. 20T STRETTOT TWEFOIN JONTIVT BTOT
FEBICWOT FRVWTIT TEBAS0DW, BROVIT. TIINFYT TTeBOOUNTY 0T
TTITOOWNE NS WOBT® TTVTOOWNT D0T DT APNP. maé TTOWOOAND
BET WS ORRITH) TN BWIVE BRENANVT), YVOLDTIWTH. TONTOSTT
©OZT™ | FTTOWOWN WBT 3 TN TOCINOLRVRWES, FHeriode PRFNTOST
2BTE BOON 0NN TIICIOLDTJIRWT. LRBEO0IT WY FTF NYOT FReO
SRENATD BRWD YOOI, B0 B P THNYOWOWINT WFeF TTND
CRenNe QTT B TRENONR VAT, AeTBLRMHIT.
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15.2.2 3Rc® T3

B DI R T[HOTT YTITIMON ARIREINT), BEWRTTN Eoe
mTe3EoDI, (poultry farming) Regoemzd. $300T IRLNIR, wwEhRLD
SeodT’, (layers) =3 B[woRFYN eORNT’, (broilers) doedns WOZ IYNTI,
ORTHTAL IV TRBTIHES.

83 3930 wHesT MOONOMON TSN (JTed B9, YTOTBTHN (@Ne@) 0
NS (e:DSdeéeofo 39, VPIOH; SNTHITF) IINTR, FOTTRPA mw@ﬁ@
e:az;:me)@pojaaisol 3eOQETOR BY RTITTODTY, éémgmmgd. & OTEFS TORNTOTT,

1) 8ReONY "oss, =Y ML,
ii) woedes, YT eBTN BeeVTONII, POTRTLD Boe), LIWONT | FHRCRT BReONH
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