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QT SRR €0 e T TR @ ST @R AfST I | @O A @ SrER AR
TS W O (Beq | GG J&, GPENS! LW, 43 J@F qR @36 @ e
TR @oeT s |

w oy (Reproductive system) : d&if7 LIRICF Repe 26T (AT TF IR &) 9% oF e
RESRE e 2o I35 7wy it (wdie 2@ ¢ o) ot w1 wwte T4 @ Fir 17 Wt faew
5w | Aigae AR FWET TTSET T AN AT IR FAS! AT W NI AT
T AR (IR SIS AT | AT Gt AN | Jg7 TR (02 T LGATOF R R
TR 7 eEeg R |

93 OF (Integumentory system) : (A(Z& JI2FR ATF @ ARVAFIN WK AT ST §F [ 5@
(skin) 3711 g %7 %y A 93 @8 (MR(F ARMA I, IRER NS GR HIMF TS RTF
TH IR | GRS (TR TN T (MR [0 A A |

s %l &ffey (Endocrine glands) : &1 (X FoFEE AfFRN I @l o) ity | ) e
T NS T AN 0T | AR P & 4R (! WD I AT | 40 qCe Moo
GIRN (AT TR IR AR I | PRI, NITTC, TRINRATC, GYPHER ARLE0 &1
MR, FARAE LT AffRm T seswl affrey s |

A TW

QIR IR @A o, (HISARBIN IR AP T (SN BRI AR IR G+ 79
G5 FARRG NN TRTS TATR | ¥ AR A(® §Y (A P9 YA @ T 1l W |
oI Ry @ AT SRt T AR ©ITS WER ARNE R Y P9 (IF IR ER |
PR FIAF TACF AT SIAF IF T | SR I LR I IR @ IR% I O
RGN T I | T FIH T AR | - IR qIw TG 8 i w3
T |

TR qIAFY 7@ : 9 WIRFA W TR TR 3T Y AT IW AR I IBA G5\ AIGE

QT | G IR EHTE L6131 Asiiea Qs | voren fAwsa s ettt a3 fb e IR | vorew
TR qfB B A R G AZCS (7 4T AR & D1 AT | 4R WG (T (A R qOeHears
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Bom R TG AT SEFEITT 41O R AT | G A WM (% Wee A GO ABIAT QMT |
GIIFIPR FETER TN 43T 6 87 ¢ TR i 4 3t i | <R T s e Iwsim

QIS AT | (ALZA TAER I ORg™d e
I PR T AGNCAT AT | (T R R
¥ TR R IO FoA Oy (F AwAT A”
AZM = IA AGITT AT BRI TG I
RACR BN O WM g O8] dite |
SEeTs WA T AT TR | QA
GR ARTS | T AZA AL AT AT |
O TeHPSCFS W TRl (S e
Bom TR T | TR 5 g AP
AT AT | TS FLHIH O™ ARG AT |
R ARIET IR AT WL AR TR
R FA AR |
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G SIRIFRT (T G oL TS W A | W 85 AR 199 W O SR Freces
FRITS! TR CTRIPIT YfRCa B AN (o7 RN S A |

FE-) : AT IR ARV B @IF (R 1) AT |

ATEAR AT : R, @O, FLT, FOR FA, 66 2T, fFt, TR @ Sl 3 |

WS : RIE ATF I AP BT e | RR @ @A G3(6 TS, T %94 A8 |
Q@C i &eitER TRt (AT AT ver e R e 2t 7 sifRce N gf|
I S AW AN (TP qIre Qe W qFfb AN 22T T A | R §F To=
Bog « DT FPTifRa ek ©ix 8o &g i 3o A |

AIFY : AP FIR[F I FyFvorTIg wfeers fm (| SReITIR, Ao @RAbRIE
PR (TS AR | B FepTey oo f (2 | afel @i Aeat, 7INRE b, IR
TR qR G G35 FRSTFTT (MTe AR |

FEr-3 : FIAF TR A AR (@) AT 79

rEATY TR : WA 7T, 7Re, FoR B, g, A, Fresls, sl we, it 2t 6 A |
S : ITE YFCS AT AT (ORI I IR ST /T TEPAPR AbTArST AR IR | @
@5 IW @FE B ABre @R oW AR IAGT T TR WIEe wire Aere AF | TSI
Fwe (g IMBHE R TSI @R WIS | FHATE S e @ Preslb i @ ey
@ CGRE ot 391 AR iR i @ @6 oS TR 7% g Ior B e et
ST R WA F ICFR N R 31|

Tt : 7T W3} v G IR Qe FAEE R @FR TN FoE Y G (TS
AT | QoYeenIR ST | 0o IR 99 8 92 (TS AT IR (PIBCT (P A ASAC IS
qfB A (AT A | Gro Bfem (IR Too! @I 2AF6E AeF 71 | Bfemce ' sifareicas W
(I T (AR o (52 GRIR T A (AR O B Aoy diess fofee 71
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@1 e (Cell division)

ST G QT ¥ F@ A AR S TR (FER T 4R R R ol W1 @R
RIS TARkE WIS P, (PRAM & (P I R, WA el Risten srfore et 3Ry
@ | 9 RS @e RReem ST T 4T 9 A=IE SR O ST TTE G5 9 |

o QR S OV -

o (I [RSIRTT ST TR PR AR |

o (T17 RSO AFIRTST I FA0S AT |

o TIZLBIERT TN IS AR

o NEBPTR AfRFTR I e T |

o BRI WROIFF o Rowerr Jgg {eaaet Fare 1|

o Sz i I v

» GAAII BT R Sitd B TS 43R

» QIR YERIRT TR (R Rea s Sy e 511



LGS o0

ofef B I e s | 3T Wi R P AR Riram i g 2| aFeE @ IrfbRe
Bt T WO A (PR (W3 | RO MO @ Ay @ <ol ¢ wf s
ST | T T BT 7z @3 W @ Py oS | iR = = e® (unicellular) &,
@ TR, Wi, e opf ) wr 7 Rewrw et @ G & o
IR AR R | 9R T BRI @ m P g it @ el
(multicellular) ®3 | TFE, W e, I i T3 §I @b @i @R P | Rk
AR “pe T I T FF (F2AS A Fivw ) | = Pl s e i
Rerem g o @ @it Grm @ R TR P @) TR @R Reerr omd
Ko R D FE A TN AN O W | W I 0 e Sowe @ Reovem (cell
division) WG CRITER N Y T AT |

I Ree@ 2FReeM (Types of cell division)

GROTR o @ (RIS (- IW, I 5 | SEIRGIPAT (Amitosis) & | TRGIPH (Mitosis)

v | F™ (Meiosis)

Y1 opmigite - «F Reww afrmm it FErR aerrer TR qb et et =)
R *gre A fw fw m o W 4R AW RS @bt e Rw Tt |
T[S AT | RN T i T e WY T R @ Riteg T 1w @ S wee
(daughter) FEfFTR IF v@ Tomy @ty Toer Remm fite o =
TRGETPe TR ReF IR @ R AP o7 @R (daughter cell) FE IR
JRCEERL, [ e CwT, B g Qg 9 7w @ Rt <0 )

Bd ©.y : WNRGIRR iR Retem

yl TEBPR (Mitosis) : <& FEREET diFm oFe R <3 wRRT ofdwn Rew w4
7] (N e | X Rere o Refm ¢ @iy w e & »
WS (I N TG (IR GRITTORIN AR, 157 @ I NSTIER (mother cell) Tt T |
% ™ (I (somatic cell) T AT < Reswenm T @E et 3P e 2
@ B ey @ A I o1 e o ) B IR g e oy -
G, LR e, AT @ AP, IR “iret, [ B b Reem =@ |
Fi-¢, BRREN 37-307



8 R

WBRTR AR NEGR erRReem g3l aRkfey A (AT oM ] Rewmm
AT IR wdie REFuTR Rowm b 3 BREirte ARGFZWRR adi
TR R W | Reem g f erw R Ry, e 3w w9
TR TORTER R 1| I ARYR wwy WEGHE e A6 i s R Tm
QT | it e -

(%) cAitFS (Prophase)

(%) CA-GTIOIF® (Pro-metaphase)

(¢ CYOIT® (Metaphase)

(9) W7t (Anaphase)

() CGTNTFE (Telophase)

(® cAite® (Prophase) : «fb EBHOR R 4w | @ G @ FEFE IR IT ] R
CRRITATERI (AT AN I (TS QAUCT | FT TR S NS A CWIBT @ YThT e
IR T A FRPE GO G TR T | QA 2R e cehifee
TS T ol Reg Tw 4ib @iNIte ooy 0 | @ITiTae e aim ¢ee
TR sfetat AN A

(%) -G (Pro-metaphase) : QTR IR HAWE BRATIT FSFEN TR
cfbees T q&e, RFAS Pe 709 (spindle apparatus) 7% & | e T 78 G
TS HieS TR0 A g et ot @ | PotorreEm R O G (X0 IR GO
#48 Pge | qae en &g (spindle fibre) M W1 @ FHiw @CATEiGE CrgIREE
e s S orew e Wy w9
SFOYTANE WIFET ©FP (traction fibre) T JWI

o,

FAETR AR ] T NGF T TR G e
THS T T | TN @ Fwew REQw o Repe @i
e A o feRmew Retmm owae s T R
Refremor Rafe wbre s A Foew 77 S T
weie ¥ Reg cifhen b 18 RIS TR W =R

FFhew 7ita sl it 3 Regfe =) @ BFSE-@ R

Risdl



() CIOT® (Metaphase) : Q@ R R R @i Poron waw RYIT wee (1% o

®

TR TR IR | AT @aeem erhifmn R wee g g 1P om® ™
IR I | @ IR @Awanre 74T @it e 41t 2w | 2R @mteew @mite 1ta
T I W G Rdet g W1 9 HfEw o s el Reres 13 =@ | Refrm
g © Refeam 7 e < |

LS

Porem &g

clalin]

oy

Fa ht

2] Gie Bd 0.8 : GITFR

WIAE® (Anaphase) ; 4 @ATETR FELRRR E e 20 7, F@ @iibe 7t
oAt A e | @ w3 AR @inferes weier @itiita I qR @S 3% IW
CERRRE A0 | wofey @earanriees wouy Rede e R <, Fo1 @R Rgdw o (e
e Relie o e i Qe anF | Wi @rAreTrER Wi 3 oRR e g I
6T O (g TS ST 0@ At | 991e) ITEtR ¢y ST 5A GeRiSEE Seiish
T R ITEX TN W | CTHRHER SRE Rl @rTen® vV, L, J 3 1 «@a et
I YA FH | GO TP OTTPGD, FCABITRT, SRAHPGS q GEITRe X
iR EE TR e 99e) @il et GRFATS SRR (TR G=R
@RS 7 IR T AT |

P Ba o.¢ : WERE
Gvnrew (Telophase) : afb TRBHETR A 4N TR QTR X DA AGiHeTT
ReRiTerz 6 | @IS AR @ B0 AT G T '8 TR YR 47 I | 91T
R e fie Wefmm b 47 == FEderR wmRéR v | REkmm et
R 7w RERRIR oEER % @, T 98 e b weres REfm e | Prievwam
AT (ST G RSP AR Fea aps 7w W |



drmrs *{GR oid R o qroiet wiFer %7 |0 TemrE w I W 9R AW 9
e =z @ &b 57 I | ARDIAERT TSP FNFT W5 | I 4wy I
(daughter cell) 7% =1 ¥ weg Prewcan REET 9e@ @A X READ fcda Tom
Toomm it I0F T IR @ 716 TRVS (AT S OISR T g Tifee =, o1 b
ST S R P |
WHPTR Y : Fonz NGO @ir Rewm dFmr gy = R@w | wGhm aRkm R
Reotats e 2l i BRI © MEGEETE TOIR AHS @ AfFArES S 1fiFe |
O FTT LA W (R P W | IR el W Wl A G PR e A 1
I} | @ G L W IW NEGIFRT ReraeTz 301 oy @R o7 g 4 | AR |
TP T8 AT (T GIITRITR A 6§ eiifet IR 739 AP Reaw o I e
TS AR | R T WFH, WIS ¢ wiwes I} WS TLEPH dwew | IR
DR A e IR, TROGFTR 207 T 25 RS W R T QTR TR
TRGEF T LRI AW I | TR TG PR o T EROTR TR Fe TS
TP wfARd | Ry Ry Siceta wiee Aiom SRpem S | R @R [ Tm TROPTR
VI qTnd oFY 90 | BTN T 98 4R (I oot qenm Siweives e (RS E
PfAore! qem e | O] afNaTS MIEBIRR BET ol IR Y5 FACS “fed |

I\ : e ey T Al W W siom I 9T G WIS NIRGIRH 31y ReerE o
b AR Y I I TARPE IS PN |

RePr (Melosis) : @ Rewm didam «3f 2o @ Retw ¥ wrom Rog o vl oo
FE e |« dw [REFW e R @mEN 7w e @, I W) R
AT ST MITICR @A FelT7 6T T 7| @ Rowea @iemsi 7y @l 3o
I I« AR ZTP= Rereme P |

o TR, R @ e TR i Retes wois] (RIRTR GTae TRl ML FwH
QI | IRy @ WA WG T MR (P Rt wfiYd | (N o RS T we (IR
frm doem g | I o IR @RNITEN TRl (R (IR A T TN o TR wgeth




R WRIGA R, TR AN AR Rt T IR | 07 37 4B O (R (P R &
(LT GITNITRIN Tt B (8) | R 'S Tl WA (A oI ITT Y5 WIROIG (piuicE IRt
o =6 () &R 7T QR AT iy @ A T3 WG 1 PR I GFTTvsT
IR ot | 3 Al Gitem &g v& oy ikl G

fiPm Tirnifeet
@SN AW AR A e A l l
Rl RS i eelR @iey /iR Py
ey el e e W e R i Bp=ia
@ et O e AR ISR =
g W ARET W e @i @
AT 2R S R WA IR A @R Tge wRete
AR ICTRERR AT T 478 o 0.9 « T
QM | e R (i RSt o (P @ITacey el MG @IIvam T Jde
| & PR o7 7 < e SRom &7 5w @At oF T [T Q TN WA
ITER @I TR 7 FFRINT YHWE (n) 1 W Fo IR @I B 96 o
R S (2n) I

oar ARfF o Reem =0 I8 ool awmfer tFS) errr=@m e dwe 4w |
Rt guive Sitga wme (@1 T TG BT T T ML o | =i Efeena st o

o s« B Ao e ¢ fB=meR o Rfe | w1 e o wdin B
e @y TGP (T T4 YIAWE @Y Berly T ©4F MWD Q 4A0T R 706 |

R ReEee @ QI 8 %R Qe Koo =) Ny Rewawe 24 s e«
Rrafr-y «x ¥ Rewmre 8 fimas fewm 3t fmbm-2 = =) 0 Rewem
TN (T CRILNITRITNR A NPT
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vad sy
GRAE (Bioenergetics)
A AR ) W I AT e TR e A RfE v e Rfdsm w=
A R v | AR 3@ B 97§ | vigm SfRm e A ciefae AR
“igre ARde @ *Fa ey U (o | AN ¢ wIE F Gl TR TPy IW RS
INE JRIA FACS AW 7| FI ARWE o & G Aem @ G R o SR I W

FEPR e BRem B b e 1 9 R Rem wiews 3T |RAE I IcaAes
(Bioenergetics) 4R 1 BTy 1% NI ARSI I 331 20 |

« SO M (10T S

o I YR ¥R BT RO «bFm (ATP) St Tt I7Te 497 |

o FTVIRTEERC AR Eat 2rpfS T FACS |

o TICARFICITC GRGIRRT LIRR IR G [T TS FRR |

o FTIPCITCR ABIACFH G 1 TS R |

o TEFRCITCR TR TR TR it PO TS ARR |

o T IR FACS R |

* RIS © NS PR 4R ¢ Y IO IS AR |

o  FIIFACHIT 8 YA WL T FaCS ]|

o TTIRACATT AP AR @ A WL R TS AR |

o M eigeui ot Tt i e iR |

o B YW oS TROR TMIF TN IS AR R BT AfS g wiset TS
e



e 85

YRt G TP O (LR e BN '8 IR G (PR IR T | e I
4| e Bfen AR AR cleefets aemRfae *fgre e = e ATP 8 NADPH
AT o AT SR IR | QPR T BRANE I IR | RRETS ARAPHLERCAR 1A
Rt i @ A 1 e T o) QIR IR IFRAS IRAITS S I qTY W | G
sfReifee <x g1 vl |

g «feerpy @t Twfe wiRet R R e o= Rfdam «f& Qriw @Iw ATP, GTP, NAD,
NADP, FADH, ¥@jift | ATP *ff& &1 e qed q<R ezt oepiied oy R e =<z 36 |
q&=; ATP-¢3 ‘taaym’ 1t “4f& 3@’ (Biological coin or energy coin) < Z¥ | FCASALATCIR
TN ADP OTfE #8%d FW ATP (o AT W1 @ oAfFE  FOIRNERIREH’
(Photophosphorylation) <@l *¥ |

cTfE

ADP >» ATP

caclib|
@ SfFTR ATP-R PO THFE IHAIT® AR 000 TEN CTE W T | ATP T Jgifes
LT, G FRD AR N4 *E R AT | (& AR, A{IZT ¢ Ty Ry wiew |
q@E A ATP (Adenosine diphosphate) (5t& ADP (Adenosine diphosphate) 8 AMP
(Adenosine monophosphate) (off 2 ¥R =g vy = |

ACAFACHIY (Photosynthesis)

T B @b e F%) T @, @@ i TAfkfere S TiRe™IRE (CO,) 8 Afd
QT IAIWE I 1N WO Ay FFPS I | T Bt FAIIWE SO UMy 47T QST @
A AT (photosynthesis) I | @R 2T e e were Ioreie
R GR GRS A T, 6, I G AR o 2 | Tfen 7=l vfkee e THER Wi<wfe s
SI] GIRETeR Wiy fASH IR | HTERRCITCR & SEA AR T = (d) @A,
(R) W, (o) N qR (8) I TIRSHIRT | AT @b (& TIPS (biochemical)

R a1 fet-

e
6CO,+12H,0 » CH,,0+6H,0+60,
@R

Aot IEIRPeT ooy FMceTeoTeede s gyl R | Ree 7w Bfen Wb e o e Af crae
I Ao TR R @IEATS ek GR AGTRR NG IY QT CO, 874 I A (e
oo oS itz wom Efen “fvre gage CO, @' I | I 0.00% 4R Af¥ce
0.9% CO, WITR | FITEE TeTe BfGTH AR T FoTet B (e Gt |

T, GRIRE@ET 5T-d0¥



B 8.5 : AT

SACe ¢ il AAFACITOR ToAeS 7Y (by-product) | FER @b Gl wwe-Reat efferat
(oxidation-reduction process) | € efémy H,0 wifie z& 8 CO, Rwifge =1

oot 2fiF : et @3 i e W afirt | Svoe i Fam =ATweERW
iy (Blakman) @ s 4o «ifica it 05 | oifiw o *e1- (5) Seesiaés *4w (Light
dependent phase) 3R (R) WT#IS fFarsr% 4w (Light independent phase) |

(5) w6 46w (Light dependent phase) : SIAAWEA R &7 Hiesh HoREE 1 @ 26
ol T ews PieRe | q dfigmm ATP (@ofErm JiZe ) @ NADPH+H+
(Refte Frezifbamnge Wit wigRERebits wies) vy | @R Tirefe =% ATP-@@ w0
#fee | ATP € NADPH+H+ #5re i fggyf gfi<t aF <w | i o
SRR @b (photon) ¢ FF R CIRIFS @B WS F AW I ADP (WfeTiFm
GIETACRE) «F e SLSR FAED (Pi=inorganic phosphate) e Zw ATP toft 3 | ATP tofim
% 2 FHFTFREE™T (photophosphorylation) I |

it
ADP+Pi »  ATP
R

T ¢ GRARTR wREem AR Reaifers @ (photolysis) WTH, TXHRE © LERGH B
W 9 AR AR TP P W | FORFTPREEMA (photophosphorylation) 2féaw ATP
Bedy = R AL NADP—(F Reilfd® 379 NADPH+H* &9y ¥ | ATP YR NADPH+H" —
3 9iFR 4fF (assimilatory power) M X |




BRI 89

S FRRCTF 4w I wIF 24 (Light independent phase or dark phase) : & Faeer®
I QIR AR LOTF S A 71, O Wi SAfRfSros ¥ A vore AR @ M
WA A4 Bl ATP ¢ NADPH+H - @ 9iwe CO, Renifie 2w iediigegd Sevy = | 3
&fem CO, Renizeem foafb oo Hig =1 TR I AT W F1 M = W= (3) Ffe=
5 () M6 8 P B (19) @LARRIN GG 915 | qTrg 47 2 ioa FA%=e wieas+1 fes e
@A

(5) C, &4 TR 5& (C,cycle A Calvin cycle) : IFNSER CO, TR W4T AW I
A IR | (I TS ¢-IEARPIT ET&-3,¢-SRFMFb 47 A CO, fffe =@ o-
PIIARES o bt  fore coft =1 «fb sTice i oot foq TEARED 72 o9 o-Fofis
qfTE (3PGA) By R | FIT&E U2 5@ RN R e fo7 i [ES ooz abe
I GF C, MR M W WA “Giew (SR ATP 8 NADPH+H' IR I 3PGA, -
TAFRARCIIZC 6 TIRIZGRH GBI TS (o T | o-FHFRINACIIIC 8 TR
GPIE FIRE @ FAre [y Risaw um «fies *Fr R w9kl ke ,¢-
TIRFIFS (O 0O AT |

PHETARS RG-S ,¢-URFAFD P G 69 CO, 8 I FIAST 5L A IS | TR,
-9 CO, (AT 93 Y FLI (O T T PO 5 LI A |

CO, WG @ e T PR NNPACE TSN (TP 5 A FLFC FIAS b
T | IS BIY @ SR G SdLd A (HICT oI i | wfdvied Sfiern «2 affdy =
i = R &R R 2 o-FIGARES T @R 470 Bfeess w1 C, Bfm |

() C, fé= 3 5 8 FIF 5& (C, cycle or Hatch and Slack cycle) : SwFaAR K& M.D.
Hatch ¢ C.R Slack (v 31t%) CO, Reneas wig ¢ oo wifieein T | @ afesied e
R Mg T 8-FEAREE v «Fifbs «fere |

C, Bt a3 I b '8 T b R TS b ARBIFAS ©Ire -t T | C, B g C,
B ACERACHTCIR VT QAR GR TeAma Fwrele QP | A4 QB O, W73 997 e ofem,
TR T, AINIKIE (amaranthes) ¥97f 86 C, fmife = |

AT (FIARPER R : AOK PRARFER AR AL FACTPCRAT WA TR
T AT | it G (@FRIRFR SEE 2= Fce H | N wif, JRed @RS
T W T AR TG (PAAT ACARS | TG (FIEIAD AR FIAACHT TAM BT
8 ARy AR RS qeAt e | Or3 (FIE I7 QR AR @RI AT GARZTR TSR (T
(AT GR ACEALATI JA A |

TEAATITC TR GRA « AN AFT Aewna Jgg A | AN e CO, @ =&
TR & e e BT wiee | e AR JHre qend | e FoiE



88 Hf@

MY B T, CO, O TS A FACS A R Y FFPOIACA LR T | (7w Arorm
QT ST AT O ©fS ANy SR AN AfFTR g X | TR SS9 o1, [,
I 8 QN TR ACARALARS ST = | T 8 LM SIS HATARPALT SIEett = 1 |
q3f> WS A e e AR AT AR YR8 @@ I | 79 e s
oI (AT It Ao ToForR qGIIN w5 A IW, PR Tima I | T

AENIACANT RS I W | HAYFNS 800 nm (ATF 8o nm IR Yo nm (FICARGIR) SIBLHLT
RS SAEATS AEIALEIY A S |

AFACHCIR FSRITZ : W TR @RI QYIS ATCIFACEIS WS IS SSikS Wt
Foiike Zx | FoRPe g A%< 8 Ry woeld | doe Tafkfe, wqaffe, Affwem sv-af
FCAFALIRAR A8 T T IS | AR g

@) IRT TR

S : @ HCE S AT I R |

& TIRIHIZE : I TIROHILT QO ACIRACTT A 5o A /| FRA 9 AW @ 4
PP TX ©f I TIRAHIZT REean F0aR A AT | NG I TIRSHILER AR 0.00 S,
Ry ¢ AfFaR Tfen WoFa T O} T G TIRTHIZT JIRW FACS A | ©IR ATIAGE I
TIREHIZTCR AR 3% 158 IR ST A ANGPT (0 AIFACIICAR 2AfRele (<0 I | S5
15 CIRIHNRCCH A 3 QR JR oI e g (e oy IR A R A T
W, T ACASALAICR TR I TN |

SIS AR AR erwia Rei aoike e 3w 3@ | Agigde §fe fag semet (o°
Fl.— R FIRIMR) IR &S TF ST (8¢° (T.—F THR) « oSt 5oCe AT 7 | AT
R &7 AR (optimum) SHNIAN ZEET 23° G, @TF 0e° (T AGE | PN :3° (F.— 7 I 1
0GR R FE AT T I AW |

AR AR AfFER E tofRw Swen CO,-F Reaeor & ammea H (IR0gee
o) S QTR WG | AR RS 2 AReRE TRCIs TS YR T I T T A
IO QA CO, TAR e | wfele M qbfen Fea qmenenm Feme RS zms
TR 4TS S A |

HRHTER : AOICT SRR I7g ([T G AR L I I A AHHCA GG I
N TSI TR (CE IW | ©7F AREARRA AR ANt 371 I A3 |
e d . FRRFER AT Tommd TR TGS 8 WPEAPRIN | @R wrfkfers et

FIRARP ACHTY IO A N | T A4S TM A W Ao @R e sk =
TP AL I T |

AT ek . T @ERTIN, JIAGEE ATERe, NN I @I [Re vew Shfkfere
AIEAFHLATS [ Kb I IR I I TR |



G 8¢

(%) TETER LSRR :
TR : @ TS o4 WA A AR |

A TH 8 A : G I AS AR YRR P AOT (@RI AT I ;W 1@
AERATHTS I ZH | I JAWIF AN AR FICAATHR N8 Q¥ | FRPN AST AR QB
TS O | O AT QI 2 AT & = |

&R AR AT FAFAN TN W AR I O ORI T W | RewE
Ao R = T T I AEFACARCR S 7= < |

BRI : BIPHET TSIR AEFATICT AR @ I @S @ I | IR, THe© @ AfFqw
BIPRN SE5S RO I A |

GARIRY : AN FREITN &) AR TS AL S = |

BETS FAPALILR P : FCNreeRe Rega swen 49 toa armive Rismn | @ Rigaw
MHIEAR T @ RO Wy g™ T R | e e STsa L AT
KR Tl = 3| Reere @ Rz Jeiwet o7 I @It @it e @ s e
RIS PRI FICw WSS e |

TS =R Tt e 7§ | G e Bfen eIt efdm ofw #fers aafRs =fere ofide
PR AR LT TR IFACS AR | (I ANE SR Frerm vy a7ps IACS A 71 | St vy B
oo, b, FoE, Ay, W, g4, o Feqfv TR dxt IR T (@, ©F TR AS5F I ORI A
Bfem (e I U | I AWAR &7 e e e e Toig e S, Wik R
Ben @ My FPS IR AN A | FIE N W, JRIAN 7 T ¢ AFfiw vy Fpe
T AR T | AR SReiy 77, Rew | 0, 8 CO,-aR T wete 1%
TP g @ R G AP I AT | IFCS SN POW AR 0.5¢ S GR
Cozﬂﬁﬁﬂﬁmo.o\m@ﬁI

JRIATe B ¢ A RrelRe IR ¢ BT & LS @ 9 R R Refe i
QAFTS TX | @ ARN SRS IHT TN FEHISR &) FIOF T BSR | AT\l 3 He<g
(Bfem '8 &) IR FANCHR &) YPHEHI BCS AT | P fFT &< 0, 8t I GR CO., O} A |
(A Wi P A 5o AR AT O, MO Rt Gk CO,, MR *fEy ot fre | e~y
e Ofen ATt e CO,, 8% IR @R O, JATHSE Ottt FH A 4NS P O, 9
CO, TOR HoT TqA® (o IR | I IS AT M IN-TOIA R[S T T QIS 4
7o NER SIS 75 AW e (e e, INGR SNIHES S8 SRS e AR Aviice
TR | WA eTol Sapife TR AR TIK dor® I ARFei Néaiia | oy, I,
PP (@A MW, G, IhiE, CRIEE, I8, ARIR), G4 (AN JEAIRA, Few), gt w2,
¢, T 2pfS Bfen e e TR | O} FCETICATS [ 0T KT I W Iorel, Repe 71



8% LS B

RIS | TSAR AR SRerires 5w e tod ammi~e afdwmt)

e : AT AT GREiReT ¢ Wi i At
AR SRy : I TR AN B AR Ew NeRAS I s, I IvE, 2%
BRI RPN, 5% e 73, T3t agfe |

Fr® : TSI A ARl @I R g Tew
e i e i wige ¥ et i wilbee fiiee =@
GF @ g AT AT IS A MK | W TR
T e @ e TR« T o' e i
QT WT W FRAE IR G se% T
IR g e TR @R By I et
SIRIE BT GAS T |

WY : s I o o weem (et IR @,
MR T I e Wge ot wet A TG T, Bw 2.2 AR A
e (=11 N 1 e IF gt weaCw) e © S SRRt R

RS : CYewIR @ JTATEw AReR WeuT RETAfRS IR o cfewm A (e ifS 1 e
qRe IR ION IvE P e wed ffiene ofeee AR A, T dem & oo
ATIPACI W A T OIS 2FPS T | (Iedia HES T/ Al T Al WIgS wed
wEfew gt Rfda v T f gt 3w A qre anfde @ eI et cfeR
TSR &) ST oelfeg |

e :

3) RPIR o8 SR D @ Ry AR WA SR Al T |

R) I I T TS TR @ SR 74 e e et S 7 A |

©) SR AN N FAACF > 61 LS 5T A qTe TR

¥ (Respiration)

78 TS ORI P A P TV AR P T @ (A JR A © R ME MW G
TS MRS A OITTR |« ST P I w8 qI [FeifEe b= #qi 21 |

omER W @ R AR B TN T | ATIRACTR T R G 6wl
R PA W (RIS #RIe (Potential energy) 7w I AT | AR Neay ke & 2w Ay
G} O BIRA YRR O FRPIR I IS MR A | PR TR SRR I8 o (R =y

S TS T AFHINS T (ATP) I T R Siedw RSy g8 ice @ acaeran
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e QIR | 161 Tt e ere A, i Gk Ry (o «fFe Pifve Teget Ige |
TS (ATP) FIofR® T | TR SEMIER SRR 2 1y ARl 18 THR P 5e1 | ©
Sfema 3R Tt (7 8 Ao I, wegfRe Jw, 3 8 I0EH Hoh) P R JW qwE Q|
TR (FICER AT 8 NIGIHRGATe P oS/ 577 W 9@ oR-Ivfae of S GRoR
QPP AMIAT SRS I 7 B AR I R =& Bty T | Ao A et g
R avend

CeH,;,0,t60, — > 6CO,+6H,0+ ¥ (688 K Cal/mol)

L
AR SIIRCOA : YA I SR Ao ST Pives gromst ot 11 = | W= (5) TS
P 8 (J) UM T

(3) ¥RI® W (Aerobic respiration) : @ P« AT AT ARG W GR PP P
1, caafbw, e, Ridy e te «ftre) TT=ifer wifte =@ CO,, H,0 '8 R afRkmrt =%
Bty L OIF RIS P I | TS YR e 8w @ A =i o afesat |

g qmenss

C H,,0,+60, 6CO,+6H,0 ¥ (688 K Cal/mol)

RIS P AT G 9 JerE T wifte = e A =W 9 CO, IW U AN G opfb
ATP Bl IR |

() 1S Y7 (Anaerobic respiration) : X P AT SRR TPARISTE T ONF ]I P
| afe @ PR AN @A PT T ARG AV YOR (P TR TSI QA
wiEet RS e Ry 4ok ted (@ (RN W, ve G FexiR), CO, @ AN
AR #fE Ty IR SIS IS P LA |

GEIZN
C¢H,,04 > 2C,H,OH+2CO,+R¥ (56 K Cal/mol)

RIS BT ST
(TG ISR SN @A AR, H9% Topifire o]e o TH AT |
RIS YT AL I : SIS A SN AR BG4 700y = | 4ottt vt
q9- 5 : MRCIAIPF (Glycolysis) : ¥R A @ &9 geter (CH,,0,) RSy awmafe Rigmm
wiee T 7R 99 AMG®F e (C,H,0,) Ty I | G e 51 Y ATP (7R WY &6 I IW)
qR 78 994 NADH+H" By | 9 Afea &y (Il Sf¥eaq audew Hre «l, o
AP e 8 oo Tox 4T PR 24 @ dRweRfow RKiFme i
ARCBIARC B AT |




8t G

i3 : FRHEIRT (i-a B : AR HicH 7B &ffS wy ARgfST e 4G wfire Rig e
R FEARES g9 w9 WIFBRT FlaTeZT-a (Acetyl Co-A), 9% 99 CO, qR 43 &Y NADH+H"
Bty @ (MR Y MFRT qFre @ 1] ug WG @lqreidn-«, 18 w9 CO, qR 1] oY,
NADH+H" B9 =) |

7= © : @ 5@ (Krebs cycle) : @31 5L { FIARAS AFHGIRT Co-A &t =6x 18 &Y CO,
T IR | TR AAIRARM Sir Hans Krebs @ 53 Sifkasis I 071 G (@1 58 I X | @
IR SH1RA Co-A TRBGIRIYNTE AR IR qR @ 5@ AR I | @ 5K 779 RS
NRGREATe ARTe 2| IEF TRGHZE QYOS @ 5@ 9T 9qY WHEA Co-A Rtz fod
NADH+H*, 4% 99 FADH, @R &% 99 GTP (JFH FIRICTD) Tedfy I | 90dq 72 9
B Co-A (w5 &Y CO, & ™4 NADH+H", 42 %9 FADH, 97 99 GTP By = |
gM- 8: YIREY 291RF (Electron transport system) : @ &fS¥w T4me forfd 4t Sy
NADH+H*, FADH, wifs® a1 ATP, %W, JEET ' A5 Tevty I | T ety JCTRGriR
R aRIRerER W A a]ifde =emm T g fife =1 o1 *f§ ATP tefite IRge |
TG AT NEBRPET AR GS TH |

COz «—— — CO2

G -

© NADH2 © NADH2
FADHz FADHz
GTP

EA T & F

8

CO;

[ COz + At + o ATP + wrify |
g 8.0: P s
TS P AP G oY e T wifFe @ TG = 9Y CO,, & 9 A R obf ATP
oty A | fAToa BIEh ©f (RITTAl 2
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R A Besiifie <@ INew 6 Tesiwe
PElSaR ] 2 g “RFfoe afie 394 NADH+H" v ATP
8 54 ATP 99 ATP 2 ATP
A (-9 2 oY IfAGIRe (- | WY HiRfes afie | 3 wg CO,
294 CO, v ATP
394 NADH+H"
(&3 B 8 &g L w9 wfifBIRH -9 | 8 wq CO,
v &g NADH+H" s ATP
3 =g FADH, 8 ATP
L %g GTP 3 ATP
orATP (5 @i
ATP)

s % NADH+H"* = © &g ATP
s 94 FADH,= 3 & ATP
s 94 GTP = 3 g ATP
WIS TR AT : HEMD 410t WS Yo7 <0 A | 41 S e

qo-3 : ARTIPNEFF : 9% 41t 93 Y LIS (AT 7R U AT «fFie, Big O ATP (9= ey ug
99 IR I TE) 98 9 NADH+H* Bevtey 2 | 9, «@fs I8 77eal SIRCPenPe wegt |

qo-3 : MERT frren T e« ARG SRR GTESeE IR AT ufe
ST wifRe JW CO, R TR RIS Y HHF qFre Beog T |

mm:

Wi e Seoly i fey &t I e fe-Risan e wasd «fReife = | Piw s CO,
QIR S A7 1 AR &) I IS W | @ o Bfem Wfver st Afoeet
R I, [ TSI S I '8 g Tef Al bie A | (PR Reteny deeAn Hie
¢ g wgafere s Yo afdm (e wiet | O} @ e diew ke FRas FRamad ) @ e
RSy T @ teR afie FfHre FRITe! TR MW AT T (o s TSl 3@ | g
g TecsiRa wfdean Tofkifers dbre AR 711 o e B @I TR 2T SRS
PR @ AR W e ok =W, T [y Frm Ivge | R e FiToaeTE
Wi @ & 8, A o Testifre = | 3B Cofitre @ s IRge =W | KSR S_e PR
FA SACFIRA 8 CO, I Toff = | CO, T @ biest o ot =0 |

P 2fET ABRIR : P A LRI AT 6 TR WFF TS A |
F-q, GRRGT-5T- 0%



¢o R

(@) AT doinT : AT LBRTIR -

SN : 0° Gl 97 NG R 8¢° (1. G THET SENIGH W T IV I | A EW OGN
ST X0° T, (4TF 8¢° (. |

YT : TS P NPT e WS T CO, ¢ H,0 Bl I | Ied WRNTETR werd
RIS Y (PITAPIL 5L e 1 |

A : RS A TR W e ReiRE A | g qo ¥ fra s i Sikiere
T A e = |

T : P TS e e vy =1 w1er e i e e SfRire vamy it 49 O,
a7 € CO, SIF F41 7ige T 01 1 A IR, (I0F I |

FIET GIRIAWIRE : IS CO,~ R TG (G ¢! 7 T Feflee o 7w |

() TR 2SI : TEEA SSIITR LA

IEY: T AT T (PR D) et 4%, 4R ¢ Co, i I, O IR IMEEA
AR 8 2 P TR e T |

BB : P AP FRY GTEIET I BEIHT ASAONI A I | AL, GG QDS
W TR I ¢ |

RITR T : RIS (IR RO IR ofas (I cAbies R 4TS I [P (R T0F P
IR AR =

R ¥R : (AT (A TR P ARFACE IS FAAS (P Y, ¢ RORT IR & G
Rele 4w A AReMAE w7 (IR TENE SIS TR A1 AT |

@A A : RS TR T RAYE I R FEETR PR e o AR e |

I\ : P idmw ot feaa ok

Toigre : i e, 1 iR, e 7t IR 36| SRS @ @R So% TRAERT
CFRIES 7T |




BRI 12

K : 7 AT GIbre < 8 THHTe A @A Mt 7@ Hde tfEree
Iy A IR g oregfRe EikiE oo %3 | fREig TR Fd Wiy e @it Ao e
FAE K FEFa b S I W I e | TS TEgGRe @AENT So% Foro
TRRFEHT @FHET 7 so D TR @ ¥ fifke Fios fngeg & w0 faw @3l
AHRTR R FoI W ST Wit fite T @R 8 ¥ Bire awdifior ufds
R omwE Frd @ F< qfbee @ fave 23|

AT FES B AN O AR ARG o Jr A R 4 Aekifiores
S SRR AT |

Pryie: < ACIFITFT TGRS @A TE] PR P 2 SIS WF Gk S Rofeea
0T ST IR AR | TS A FIERT R TRROEE (PRITC FIC QR (eas
Jerte W T 8 A (Sterilized) T | T P il 7S O S HHARIAES AT |
el

> | TTF ARTS I @ ST o '8 oo 2 |
| AeSiABie Awe weifd @ Jeem TR AT

LoRlall
e T oY

S | AEATALES e 0 2 REENR Moo s |
R | ATARFALITCIR P12

© | P I I ¢ [T T e ¢

8 | FACARFALATY '8 YT N4 T E J

¢ | S 8 T PR Ny o |

AP a4y
S | HIRR ACENFACATAR g [RSTRereix T IR I |
3 | PR JHG BT 9 |

46 oy
. AR Afeam Soee Zi e = i
3, 9 <, W&

A, wif¥rTes . 4 BT
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Q. PR AEFMERE AR ¥ ug ATP tofR =t

¥ 8 L A
4 . S
TR T IX R 9 '8 8 TR ATH TEA WG

iii. CO, oM
Ra Al 7w

F.1911 9,18 iii

9. 1181l 9.1, i @il
8. Bw X 9 axbe ofnd-

i. R e A

1. JCTFACHR TS I

iii, %A e o7
o Rl e

¥, i€ii 9,18 1ii

9. ii @ iii %, 1, ii @ iii

e 2y




GRiReEw @

3. AT uffer Fewe e

. RIS P IS J A2

A A T e tofk o= ©f INT I |

9. A T Beviy rae whe BT Tt afele S ok v R Ressd =

Q. N cofR i@l R sifer (TS ARw R | SN LIt AR 9B ol ey IR #fE @K |
o (Ri5 RN O o I AR Ig [R & *fE JeR A2 G O QNS WAR, AR 8 P
2R 3 TS A |

3. FOFIRPH e

2. C, ®fen s F qame

o, Rtz RS Ay TAMICT L O R0 I 5T ARt e Berlyy 20 e WOw IR0 < |
¥. B ot e 2o Bfer wug F deR @ o Rewet 31|



A O

9, S qR AR
BR TER SR F@ TR RRR (R PR A T e | SR S ¢ afie et ¥
o1 e fSn aw ey Soimican dwiem = | TRIIeA o0 A, 45 ¢ A g
Bfema S @ SR HieeTey 9 |

o AT ATTA W T © T I TW©
AR

o Firk 477 Prifie Jn e #iER)

o <) g FREEITe i FaTe AR |

o A7 TERERS QR TH, AN © ABIR
It =TS AT |

o T 7R 9 R &1 TN FACO AT

o A Tom R AR <} TR @ g

U R TR TS R |

% w91 T (Rawen®) e AT = @i

(R <R 57 I IS AR |

fqi’ @ Raw ar @z R F0e 197
RewR R IRe e T 7o

TS R |

1 s freirern RaweiR e e = |

T G At ¢ ReeR 43

TS RR |

T30eR (Liver) T8 1 TS 5
SR e I TR0 M|

4} oS B (Enzyme) QR T
S AR |

orEd i wenEe @ qk gx deEy s
sifefest 9t 3T AR

e fiem RS AR @3 SRt o
fbr RN YR AL A FACS AT |
wRpTre GRAared S wwme Rew
TGS 73 NCRT (ISR ST TS MR |
cifSzerar 2y e BFe o aww
S EA |
sfRelIwerEr @IvH R e 7 en 29 aR
ARIER TR FESA TS BT 1|
RIRFTHS R 5 i R e
FHOA T R T HHSA T |



G ee

SR e oAfS

®f%7 <& 4% (Plant mineral nutrition) : $%% Wb @ AR AT O RS IR, =AwgE
IE GR LGN G PR D TAMIN 4= I 1R B S | @71 AT TomitaR SRR Bfen
WS QT R R I GRS A& A 20 A | T A wofb W THAM *Hig I R |
T Q bofb TAMIGT Ty W duf’ T B Rreike Ire & e e | @ Sufb
AT TAMACT ANBIOSII TSI BAMI (essential elements) I x| IRT 92 SARFLC
IR 4 B RS1e I, TGS I '8 ST &) ACHE | QT (LT o7 TS
@ O @ weREfe w4 (deficiency symptoms) &M AN aR AP WeRENe @R B
| G TSITRE BAmicaR e SRS e g =@

SOIRART U TAMITAR Weys B ICT (e T &R SR a7t IR, AR A (A
GRS 2SI Ot A FRCR, IA : SNSRI A WIITAM (macro-nutrient I macro-
clement) Gk NEENEHEFS A MEEIEAMIA (micro-nutrient I micro-element) |

@ UfRBhErS It oA : SR Rrefe I7E &y @R TeAmi & s v
CTITE MG GRS A MCHEAMH 1 2 | MR GEs I WEEAMH osfs, T2t -
FRGIES (N), “BiR (K), T970d0 (P), AN (Ca), WHBPmm (Mg), F5 (C),
TRGIEA (H), Sf¥Heee (0) qR AR (S) |

@ TRREHES It MEEEAmE : SR }eIRT IRE & @R TAMA To5e AN AR
g W O NRAEWeHewrs A MAEOHrvnw 1@ MEEHET o0afb,
- 7t 3 f&F (Zn), RS (Mn), ETR I FTH (Fe), MFRTEAN (Mo), QRA (B),
Nl A FAR (Cu) @R IR (CD) |

4B TmitaR BT : B A ST sy I ¢ AfHTem I (RTP 4 IR | ILGIEA
8 SHCEN A (AP 847 R | TP SAMIN W (/TS YR ARV G I | @ SoAmisiee b
Ry Tt R s | g Bfen @S et R iR oNge e <Mieg 1| @1 RSy www
Reies e = | @ : Ca'™, Mg™, NH, ", NO,~, K* &@nifft |

B e RiYy «fFm Tamiewa gfitet « S =eiRe 3w & Rty e ofF Jaed
R A U | TGS TSR Z0T IR B ™ T | W Cieaean 75 e 2ot 4wy
P YA T | MRS YIS 207 P s Ry 906 ak = fAsfsm g «im | i
AR T G TN | PER 97 TR A PRI 6 D qR ACENACIA AfeA Ay
Prpe JR® R | Tfera R tele fFa-Risam Bitmm e Renr s 3@ | oy s
IV QSR (T DIPRICH g T | (PrfRerec M Sfewrw IRy fmmae s <G
BRI, T8 T TP '8 IGTAS A I | o KA &) TP OIS AT SAWIA |
FHFIM GRCFIER DNA, RNA, ATP 567 isfs Samm | Il of wgt 8o o awie®



Q0 G

TR | e @t e SRR EIR WINEl S ¥ e wiies NRGe (ZoRa),
MBI (RS o “15r7) , Foreeaet (fister 771 ToTCh) gl g I e <A |

1o Tmic Y : T Rreike Praee [y e oS Samiem g o<t s
MRGee e afe, @it ¢ @afrem TonerdR Sam | S IRt iR e
FRGTE e SRS A I R PR T A AR IR e | et Wefse afe,
ey T e, NADP, ATP @9 sggf armfve qeam swfie 4w | $feem @1 36w
) FIFDT WO RGN Tl | ABiPrw Bfen S sHfReeiiee AT I | Ay Qe e I
RS CF BPRTE g TRV & @, T 8 T TAWS 8 TS AW FA AT |
WPPARTIN (e w98 @:fb g TAMR aR P AN AR IR |

R ARSI AR S, e AHAW P G T e | i sfres
AR G SARTN | PRIAPS 157 '@ HEHCIR &y WIRAifever e | Soeht, A Sfeew
el gred | Bt RioiRe A Id @7 g aiem = | w98 qRl IRQT ARG
FEWCA G (IFRCOAN A | FPIRAL GR 7 6 S IR &y (il e |

A Tt TSRS T : Ber T A SmitaR weR T ReF wrweetn o O ot

S ICA | G TAFAANCS e W TR&(® %4 (deficiency symptoms) | & T (AT SN IS
AR @ Bfem 1 F7 FIN S TAMICTN TOR TR | A5 g AT ToREi~® 1wt Brg 3

A

L LiC] OGS T
TG | TR TR A AR e RY 96 | T ASHTN R F T | A
(N) M XA NS AT 01 “@ARPFT (chlorosis) | (PR I ¢ Retem g
oI, ©IR Sfema IR e T |
A | FOTRRAICR TSR T AT (R [ KA I | A T W S =K | A, @
(P) T 0 (0 A | BT I I 0 T '@ Bfem G0 = |
B | BRI weK Arer F ¢ Rt g 20 qR IO e S = | S I
(K) o GRS 8 A 32T TR TW
RN | IEPRICR ok ¥ e it zx, s 347 NS e @ W | T
(Ca) | i 1w Bfetma 16 =RP0x I 4R B =21 R 10w |
SIPICARRIN | SRR STSIt (RICiRee Ao 27 =1 07 7@ R I I W GR
Mg) | TCARTCARTR W I T | Ao 3g FrapTiees w4t Rt 9fE< @ @RFH
= |




Al TORES T

GITRR I R b AR R I X IW, R AR 77 Fivi 7038t RIAR
R (Fe) | arm et 20 R GRITAIDPT 77 | Fefe Fefe 7= ot R o T | 3% 78 @
&6 =R

FEFICER TSI ST el A& W AR AR 27t 8 (9 vt (vl I | I Ao
TR (S) | ft R IEIFY Ao I AP = | IR N TR T GR GZIF (dieback)
IR 75 = | e WP (=5 A, T B 4qigpion =4 |

REN | QTR o] B 4 et W W1 I O IR [ W R Al
B) R =, 1T PRETICA @6 TW | FER e & IS A |

G(b it (ol TATS I |
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RIS R 0O TSI ST 1l T |
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SRIT IR I W REAER S ¢ W W qrEan w9 TAmE AR I R |
b Srmee SRetia (T oied 99 e fea I 0 W O qwArS (Explant) 6T |

foopmivR agfaw qPrR
3 | MR 4B : B Ty, IR © @PINE B qm2sa &y fRE5 T = |

Q| WRW TN TR : B IR & ene iR Afve o5, RERE, PRI, e aR
o 167 YW (Semi-solid medium) CORT &7 &G 4w A, @ IR (Agar) 49fS A=
Wi e okm Ttk I W |

o | BRI WM 2B : wam A I e (GFHHER, 3R wivs) fi g 3 ==
T AT X I 1 | “RROITe WIS (Autoclave) TG $R3° Gl @0 SPNIAR, se Ib/sq.
inch 51t oM. T BRIGIE 77 W | SRIYIE S TRACE 3161 8 TG 4R *K GHAFSANS
@R NI RN I (Inoculate) T | SRR IIBH AR T I IX I WS =itet ¢ e
(Re+%° A1) g e 0% I6eR o) IR W | @] S ok ®Rifre 53 IR Rerees
NI AR ST (Plantlets) TR =8 A WA (Callus) At IRRIAN Hopaice «fkes =@ | @
opwe 2o RSt MRS GIES SpR! (Plantlets) Sy =7 |
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8 | 1 BT NHOTH IR : @ 37 Berifie srmiice 1 o1 Beoly =1l @ o 93ib WS
Ewe! e R Rorjwice Ritey 300 (ewl 0 R SRCE TR P BRI M NI
T A |

¢| AP ARt S WH AfiE RS : PR SRAPIT AR (W COPES ORRE
MREGRTS NP S @ @B G RS FA X | A AN TR ITFR IR G A
TR AR AT ARARCR AR 4 GE B | et s @R e e 7w B
CHTTT < A6iTn arple “fRraes Witrs it <7 |

BT T A

@ 38.3 : B3y vep Tm S 2fm

Porrmpies DI : Db $fF @ s Ao oeer BRen daaem (7l 9R 6o
S TR G AR NGl OTr IR @ CFE T TR ol TR | @7 T Sfenet e
T TR WA 42 ARG g R BIA Y A AN | R @, ReW @ oA
BRI SeAmA TR IW | IgfefeT v BeAmran MARTYS! (AT [T Q0 TN | REPTCH I IR N0
B FAAF BT BAMTTR AT AFH GIRT NGLR FPPDT GBRAT IW| (F 9 BRew Ao ym
JiRPel @ W G bRIERS © RW JW g ACow WIRE Ri~ed ¥ IW | [@pe A Bfem
Berti @ iR FACS GeRbi EaTarl offe Reid Rgo | (@ AT G W AT+ G1 9]
G PR 0 AR SR 8 = | @ B A SRS SRy Aigfeweins e
A T SRR {S A G IR T AW | A agfen B Twied opern S wRew Al
Trm | TR A George Morel (d3b8) 2 W= (iA &, BRI (cymbidium) Av< wiFe
oeifdr < ERTET (T GT WA 8o WA FEI AMSH THT | BQRT @, ANET ARy <fe
Fifaibain fen 2o e o IER TRl vy T | AR Hwpls Pyien Mm G- ¢o
Riftmm wepial Bty 0 IR widTieR wiFe | «F g wreif ww Aeevie, PR, TrElE ggf
o of% TR @i it Dol (e W WEA W1 deex AW AibA Ane Ry afieey
FIBICAR WA PR SR 'S wioplie 7S e |
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W RSN IEBIET TOW QA A SRAT @SS T 8 FPIRLF @A A9
e ariyg I Bpemicr 3 fFafite whiire Afite T@m | TAERER oil palm- 9
Iy Hoerpi Afore oy 30 | TOIEbRR WO raNEeR @I s {1 2o
/A b I BRI SR AN T | LA (Iris) 97 [ 2=l It wrex W47 T -1 L JH
IR Y0 WA MRS 93 IRR 79 TR | 2 (Jasminium) ATHFPIR 20o Py wiex @
e ar RSy e fifen sfawes Sertve g | SrelmRiE, I AP(S S R SR
T qF FICN TS NIRRT (Sperm whale) (ST 2o <X | @ iy g v [T 3w T |
GG (@R (jojoba) AN i 2re e (oo aw Reww I 711 W, [y «® ik @F
Rew g AR Q! (- (Arizona, California) SN 1 GR QR RIS TO~S T
Feor | HPFEDIE WO @R #ited g© IR IqR (I T T, G0 SIRONET So[Iy
TN IR COFT AR | ALNC THIPFEBIRR MG JCSILT AP P Sfere AR, @AA—
feq avix ¥ @ Reaf wfFren v Seoima 1 767 AR | @1 AfSHIE Gk ofEz Sesmaae
TR B, (RO B, RO B Beetm 1 AR | HHNES, e, B, e 2pfS g
Bestmmit SR Bial Beotimey 1 TRCR | I, i, B B, < g, o, fAw apfe wid
BeAMIR PR BIT Testme R xewem | RS ©F &S 27, I 8 AT ¥ bt Sestme =
AR | HEpiR st I S EPIS BRI qR e NEIHEIR Seme 31 7eR TR |

i e LufARIfRR (Genetic engineering)

f&m arm 3t conibe IR e <@ W, Tew ST B Ty @A §ew DNA-T
TS IR A e A oAb Ryl oAb Sfifies <fefeess DNA
#3f®8 (Recombinant DNA technology) <1 =¥ |

% 9fFR T DNA-R JifeFe wet JIFORA QT TE, Bfen @ afics, 4t @ Sfem
RS I G AR | TG (IFET 7Ty % &CF I W GMO (Genetically Modified
Organism) 3t GE (Genetically Engineered) It §t&~3 (Transgenic) |

ferawe (GMO) 31 RIRRTFE DNA 279 3317 PR :
(¥) IfeFS DNA (target DNA) <45+ |

@) fb T N4, T T FfeFe DNA b Riq~eg 31 &< |
(o) TSR DNA S40F (@9 IR &) Sy @G a7 eiss (DNA & IR Rew
{FR eey) G5 |

(¥ @F© DNA @R AGE I & DNA R0 ez 46+ |
() FfeFS DNA 72 I2F DNA R S & «3fb 17 (Host) 415+ |
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() FfeFe DNA ¥© < PgeFe [IQws DNA Eooli o o501 (B.ooli 6 Semremy  SRcem

R ARgA T T | @W 0 s &5

N BT I B AEHER N o RASER j/ o
efFam eFe CPRS) SEPTIC SIS I e Rl
o < RS TR < SO R B deE ]

TR @ R qHS oI AR | Q

TG T GO (0 bfoT® e QAN & e A s e S
Wt PR, el TS e efRer for TIeR @R Oosce o e
MO FIHIS I TS @ (@I qefeR MR 9T A DNA- 2 v o
«JIfE & R RiFe 91 7w | 2o deme Fifere @t ot
TR qGH FACS WG AN ARG | o AR AR

W[ go JIfewe CIFTT g Tfem 1 it i wg&i] sfea
Ted | Mo gfemia FifeFe g Al Iwieiers &=
RITH TS E R IS e RITERS GRS | Bt OO
A TFFIfEFe fF RITEET FERA (2 R FifeFe %’&
o ®iFeg e | abfe deme (@It T GRfAREE!
(Biosafety) foam smfs 7ran fNafare = fg o e @ 38.3 : RS DNA o
CFLE RGPS Rige Gfrtel frm-Nfe f fRafie | epfe deme fRaige! a1 Toxicity
R 71 =X =1, g & A [Rargre! t Toxicity = F71 <F |

o B (Ao AR - e e 1 Foelaews DNA a3fe 2@ sy &
e | ¥ 2 T Crry @ g @ e (ST Ity &K T [ Wl WigF NI A
2O AR | 98 SRS LI CSINCYIR THAR APl Sfere AR |

«% TR AR FoFA CIImT Ao e e Tekm ¥ 2R | @wA- [ <6, [/
oo, [/f6 «= Gim Tefke) Tonfi|l R ¥ @EfPTeGal (Lepidoptera) @3 Fferssehat
(Coleoptera) IR WG Fiosy Foerein RIe efotai™w | S@_y Bacillus thuringiansis
(Bt) %S JIFCORAR & =07 St FRIER IR (@erioeid AfR{foe WpiRee Bt Corn, Bt
Cotton o7 FICx wfoRe 41 20R |

«% 2T R ORI ST TR &e TR 1 TR | @F— Sz @15 @b (Coat
Protein) & RINISTR= NI GG (EIZF SR (ToM V), (GIRICH (&S ©IRarT (TMV) @R
BRI MEFe A9 (e SiZak (TMGMYV) Sl TR are Sekm It 2z | [i- =6
SIZAM (PRSV) sifetaicy %% ok &ie BeikA 311 AR | @15 1206 =i AT o RiFSER
LI 16 125 ST (ol S Til® SIRCAR FTCHT o0 o1 |

IG JRERAICR iR

Tifere B IR VIIERT @
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Emere RS WO PR e smieds Ry srAererT=ty (Herbicide tolerant)
B, ' Znift TR oS Bk R IR |

qF LR IO RTP RNl opiet Ak & Sehite Rimes IR iRl 722 (Herbicide
tolerant) SCCH! &I COfY FRCO THN (AR | SIT TR, QEI, @, FCwEl (Canola) i
PR ARG TS T 1 AR |

@RS SRR 7 T q38 B @3RS (P87 (Trait) SR A W | IfARIFOR
G4 @ GRCIN FICENS BN ITeETe) AR | @NF- GOl R QO W4T ISR AR 7R
(Herbicide tolerant) 3R CHIRITE AfSTRI& (Insect resistant) TIF57 et T R |

oo PARTR MIC TR B TEe P AR | TA- 4 Roif- a0’ ot Ror-wneaifoy
o Riiier I TR | AT G/ @M IS AHHT SIS JCACR | TRNFS! qR 4T AN
fem RiFEER T fEmse Afieed (Genetic modification) ¥bw Ry Fiew wie T@RTTT 651
R |

AR T+ SR @A e ey W AR IR & Protein C o Rirew 1 @R |
OT BT GRTAT SICIEAR I iR |

IR IR GR TR BAMA AR STree] Weam I ey willl ZA0iesl & RIS e
(STR (Ffrte ARREN THiT @R TR MR AR ¢ e 7w JoRER B
&, 79 CysE @R CysM (TR feraicy Riwes 71 AR |

BT v : @ifeie ARRETR T B e @AGRGH R-siReR Bt (@FREw) (o
R |

VAR 1 Cofi fo Ie I (Fifemioei RAfe E. coli TFHRA @R T% -
JfafEre SPIfem cofk TrR—31 Wi I @ivi et Iwge = |

@feresI A=A E. coli WFBRA IR T S NAIYR W IR @TRIPHIZE MIFCARE
I Tt Tom Lol CefR 31 Z0R- QAT W ([BG, SIRAPE T @Y, FIFAR, AIDS
oyifrm BfRen IRge 2R |

NPT BeEee : TR, I P, ARTT R (SAMPRN IR TN W= I AR (Growth hormone)
T RIS S (AfEreIS ARSI AFTR T TR TP 2 bo S I 1 @ AR |

AR TTHFR : CGERN @ TR @@ R IR, FRrFE e s T
AR IR T ¢ FS IR BrRe R ST I T | B NP 5! JFAG o
ATFHITER BAR AN I TgA FeriCed Pseudomonas IFFCHRAT (O FCACRA A ARCICH (o1 @
QYRGS GO 75 IR AR (IR FACS 7 |
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