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Kingdom : Animalia (27T

Sub-Kingdom : Metazoa @Wﬁ)

Phylum : Cnidaria ((FTEIFS &¥ 8 H=cHaw)

Class : Hydrozoa (SNA®& PIETCHa+)

Order : Hydroida (AT 7t ef<i)

Genus : Hydra

Species : Hydra vulgaris
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o IIT AW AT 8 ATNF eNifer AT FACS AT |

‘ ST | RIECATIII, B, welor, FSif, RoTBRET

é% ARTF A : Hydra-T (MZ TG, TEAIFIT 9 T ST | @7 MGG So-vo /. 5 oy
e g s NHAGE veu 77 | @3 “iftere 3ge mz FEfEfe st fe sifve-
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JFAGEIN | @7 GO Yfer S1E® | 2 fomeita Awy 92T @ w1y s IfXFe = |

R, MER® (Trunk) : TINCHIGR F6 (AT AMBFeT 8w sRQ qifbeed Ml 0T | (TRFi0e
fmfefee sexete e TR-

3. I (Tentacles) : ICATBITAT SIRIATT ¢-b & A, FATFIOT LAROFN, (MR ACF AN o190 €
FrHAT TOIF T IS AF | I RSB SRR (FB (X6 BEANET T© (@WIGIRE iR [y |
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TGN Sl 3 TR TAMT FCH @ S0 eH Q7 I |
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@ 2.2.5 : Hydra-3 FfeAfe

Hydra-% Se/8A9 9187 (Internal structure) : Hydra @ (diploblastic) &1 | Hydra-3 % JeTe
@REBIF (body wall) @ QI WEGISFAR AR (Coelenteron) W Af5® | Z3GR 2T AT 8
TR T TS 19+ 12 oo 270 | {05 2IBGIF TGS 76 ST F1T 27—

g/ aPreiieR 45 : @3B sree ¢ AT e @ wge WfellitT orzg IRees 46T I |
N @ IR TS Hydra—3 @fIeifiT sire e @R i e | {5 @romgz e s s
w_
5 | ¢ AW @I (Musculo epithelial cell) : aPEIRGT e @R " @ AR IR
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e
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o EHRT AT FOFE e 03 @ R ffoRe AT |
3 | STRFBMHTE @I (Interstitial cell) : (¥ RN FIET TLR TF ST FIE FIEF SRS
SES TRIGIoT AR (FASTECE FTIROG R (F1F 0T | QT (offeT T Foqealel, ¢ pum IR,
3R 18 ST @ W TST2IEfis Qe o1y NRGRAGAr e oifes |
I
o TGN O ( (I (&I “AfFere 27 |

QG I, e, rerife e I fBre W (73 |
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@ 72 31 Srelfsd iR i Trree few ifde | seute s> e Ty i 207 33 |
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o ICIA (PICT AEGRIS Tl e elfstawe tofsr e |

o O M(RF IS (FITT FICEH ML NI I
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qCF |
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o7 : UR.R ¢ Hydra-9 L‘]F’Wﬁﬂ'ﬂ?m

¢ | SfYTFT (Gland cell) : TICATHN, IS, AMBIE ST SHAWCHT FOTT (oIfff TRA @ IT Folfre
T Rerg @ea iRt @ siftore 2@, e a3 0 | @3 A3ET A% PR [N wier 3%
3 footzd A (¥ ARG | AIGTSTET AVTSER (FH (ATF AATOI [8 |
I
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T Reiftre @ @ 8 fTay o v | Afiae sy sfery FefFarre 1ot e 197,
ReTge a3t 7RIS Tee ¢ @6 7= [oawy @ W 4w | sifaae Twefs v ¢ e ag
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I
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q| fRTe@ES @ (Cnidoblast cell) : Hydra—3 Wed ®Gl IReerea 7Ka Rew w0 Ew (aift
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490 RCe-
(F) @ KA (Cell membrane) : &fe MTe@Rs @ @i ffre Wit aalb fegd s @@
tofd | 37 MG ¢ ol war afde |
(%) IBIFPG (Nematocyst) : (AT foora Wiy @ fFmeer «iffe ReAwnRe ame [ae s ofef
FIIEFEG (TGRS | (TIGIREET At &4, P 8 F#l dFfod | FAeFa (Mo TG % AT
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It A5 (but) I *FIFG (shaft) ICET | *TFE AL (barb) FF o7 I@ FIBT @R AKEH (barbule) TTF
PO (RIG FIOT ACF | eI R Jafs Afera oot Tredl SRR BT AT |

(5) SHATFN (Operculum) : FCCIERG (FICEF WGPPSR Mee @ o= =<l WS
AF, TF AAFFEAN 0T |

(9) el (Cnidocil) : @t FreiEesa Yoatess qF#iitd wRES vp, FY, IR @R TS
S | 97 T Bt “TGTETR (TGRS e Afkea ffwe =%

(e) ¢ @ @ TGN (Muscle fibre and lasso) : SHF CCERS @Iy @NGIFGG Ao b zre
CIf*rog (T =0T ARG 3 I | SRSl @WHPPS e fx Wts e ane i @
qCF |

5@ : 2.2.9: WWWWW@WWWW
Rreiast @i se
Q& Hydra-3 R SPITC 41 8 FF IS 977© 2J |
Hydra-3 ST ST (< |
BEICS AR[TO! A |
AT (@ I NG @O AR (A |

Hydra-3 VTR (NS59F) (FIPTR: WEHTNRT (zd T@e9a 10T I | O3 AP
IR FANTR AP @ a@r A8 | Hydra 7 egelie fRefafs @ fe afse-

S | f? IF T (A WREA T (Nutritive cell or musculo epithelial cells) : ANCGINER @7 oret
S GG @ (FRSTEAT SRE (A, TEFR (TR @5 I8 OTFAPe ¢ 1=1ay@ | o} @R
V3 Ol Ol 41 [ | 72—

(F) TICEENT @ (Flagellated cell) : (FIIT I& TS 3-86 R Jo T© FIEE & ATF | @I
(%) TR @ (Pseudopodial cell) : @R (I AWT TG AT AFEAT AT I 0 T AR
ARTAFFS AW (ST OO 2T T | G AT A AT T A |

R | TORFBRHRE @19 (Interstitial cell) : USSR (SRS FIE FE (TFR SHRPGRRET @
SR 0 | 2ffel THRESRRR @Y MEGRG, T G2 Sl ¢ TR e oifo® |
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© | &fY PIT (Gland cell) : WRAA ARITHICTT FIP FICS ARF ~Afwiee THiglon afgra Rwywe A |
QAT QI T FIEF | @A (I TGRS ST [ ST Qa3 feoar =67 A |

8 | T ¥ (Nerve cell) : ATTCIGE @ @RLT EENH (0T SRFF FCE@ @72 AT & I7 T
ATF | ILQGEIF(S @ (FSTA G2 I SrolfdF *RIfTe oF 2 T TEEAT 707 F0F |

@ | ALIAT T (Nerve cell) : FTIAT (FIRSTAT 77 @ AP | TOTCICK A AT TBIT FCF | AT
(@FIET TS AL ETN @2 (N HeEy S AL ©F ACF | ALINT ST TReCE A
@ AT |

5@ : 2.2.8 : Hydra- 7 T0GENoR Kfeg @
Q2GE IMT &R 8 AAfF#lIF (Feeding and digestion of Hydra) : Hydra IR &1l | Seter it sidfie
GRS e sT=ree AWMACE g3e 4 AW @N- FY Crustacea, ATel, (@5 Sifafre, W fox, =i
(=i5 S, AZF=FT Tonifn 2G4 <4y |

QRYT AR A& (Feeding) : M A=K T Hydra “MoeE fofeg I S6eE Mg @anst gre
TAMR @ FRPTAT ST MHIFIERT JCFR AT | (@I FFE I FEH NS 27 OF FRF (ATF
ARG @IGIPRG [ 2@ Mo Mo e & 93 @R Jve [ See sk @7, 39
TE PR SPG 2 AW | ANMME SEret (Wit FEEw [feg sw-aene iRy €@ | 9wy
Tieme vifiree safEe afga @ fese e =a 3 ifwmes Fiftee @ | ST whe 7w
g BIPICE YOI W N0 AT | AZCACBIN @ (R TSI HLPIG @ AT MO Ay PeeTes ey
I T |

Crelaps virldis Diapirniar ceec e §
o 2.2.¢: T3GR 5@ R.2.0 : YIYF AW &ZT (FHA
HydraR QW ARAE Q9@ (Process of digestion): (@ &< amafe afgam e ¢ i
S AR (RIS [y AFeies 8 S AWy (S0F ©F4, 7o 8 (HIel AN AMIECS
AT = I A (Digestion) I | Hydra-T AT AT T SS9 AT (AF Geiias
f487® & | Hydra-3 2wy #Afa=1% qf6 sy seafbe =7 1 72—
S | IRTFIRT AfFANF (Extracellular digestion) : (FIFT AR MRS 2AfANFCE IR AT
0 | Ay PIETCoaE iR e A Y2feq 39 20 I G S5 Afgete Afey &7 | oo
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MCGCIRET e yaeist i FFEs I97 00 | G377 (R eiBIEd IO ¢ e femm
AR B-Re & | ARSIt TR WICEEIT (IR FICSEN TR AWl GTei3ead A
S ff¥e 27 | afywer e Gofm averes @ifbaes sfs-bEe «fee 3@ | e ¢ <k
JRES (P Ao 27 1 |

3 | IR AfIAIF (Intracellular digestion) : (FITT TSI AMIIRER W4T AMIRET (@ AN
Y Ol LI AR 0T | FACHA (A0RT ALHIOT PR 0o Wy WS FYg AR ARl
T | (A TG ARING T2 (FIRLTAT FroW ({9 I e fFg R Amy<selt ey et Amied s
FICIAIEGIEF afors 8 = | T (T 000 4Wy TRER 2 2 | AM- 1=K A00d FfEs 8
TR Ty w2 wfeaiize 2 | ARG Skfge [(fey qaeids (MR e 30 [ifey w@ew
AWICE “fRoNF FC | Hydra 516 SO AWy AfGE a7 Face “keere @i, 7 sreiw 4wy«
I | HAfeege T e afewn [feg @ wfEike w1 mE wefieeee W yifen e
TR 130 e =7 |

Q3G GFHCINGR @R S (i e S (i Gt FIeT
K Freedaws N

AT
Hydra-3 (% 2B SRES SHROBHAET (@retE Mg ARSI MR @ (@I (@ SAMCT T |
IR (P (TR AT (ST FOF *7 I | FehEns Sorard ol RAmnRET (Wfw ¢
foreeT) hIe [Ere e o AT, A1 RFRE ST Fare %S ¥ | GRS Hydra F%T (IR
LI TS AR 8 G T AT IR AT 77 I |

Hj AIIET TTT-2.2
g fdiofey oy
s, e @A F97 @ tof ea?

3. @R . dfgE of. TORABRRET @ T, fremmes
3. W57 @ @FEEy @i sAfenoebEre At s

. Gofm <, SFINIECETS o, T3S g, (@ifbeEs
o, ROGRIT TN [Rare et Antda 0w SO ZCeTl-

i, ofyg ii. feeere iii. g
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AF-2.0| O, oo, FrrE_Te

@ s
Q A1F T SHAfN-
o I3GIT HFF TS JECO A |

o TIGF @I € I AT T FACS AR |
o TGRS RTawer ST 2190 |

‘ SR X | S, S, s, R

é% Q2GR 569 (Locomotion of Hydra) : (¥ “T&fere QRMZ (GHE ATAGTT SR AW Heag,
SR, Qe AT ST AR (NPT 9T B (A ST Bl N IH O b 0T |
Hydra-] PR &« (@9 JWe oo (73 | afeifiier fme ¢offf S @ Hydra-3 5901 949
ST ATH | OTF IS, NCEES (@I¥, o @F¥ 8 +AMEFrs FRGR 5ot [0 O A4 | Hydra-3
faw 3ffe fafeg waes vae arwa-

S | PR 1 S (Looping) : Hydra 19 e SIS IR & @ Ao (IR I AP | Hydra-9
GFR FEFR YOTT @GIHEET RO fofare IHE @ | *RASite *MoeE [e I I
ARG Bl I GR I [YS 03 ETe! TR MIOR | Goitd RGN 9 whon A7 I B ot

E N

)1t

'| k @
e A g B R R T e e N R e R g gl

@ 205 : g

R | TSR It fE_IS (Somersaulting) : TN FET G AR 8 FFe 5a afwat | @ afgaa
T I TS T ARE ST S WIGH, AN AMDIFS el sifosited e e swee aiar verey
T SFCT (R, QT B O (AF IRIPTIZE QS IR AMGIFIOA T OF I MBI | GOl
Hydra & 19 7™{g 9 |

iz,
==

=

s Hif

e (TF)

S E_#“ : . iy

5@ 2.9.3 : TG A
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© | 23S A AT 5o (Gliding) : AWST FRT Hydra-]9 SR &7 2l13f6e “rafers &7 sifers
T NG VY oG ICH | AME e Al (AF [Wepe Pifveet 7 vei wetca fAiftest 67 | ot @ B
QAT TS (TR FIAT IR Hoee AR (RS ope Aaifore 47 ey 7y oy
el

8 | Yo (Walking) : RO @19 FRCA NEF AT Hydra ISR To7 o1 e Srdreng wiorr «g
€ | ST (Swimming) : Hydra IEFGTENE GO IO ACHIETS I @R \XF 66 (AF I& T
LGS AR FIBTS AT |

Y | P (Floating) : MbIF(ed QIO AYTHA (ATF *THI AW 3B I Hydra (P TP 3¢
e (e fapre 2w i Soifaete (erT 9t | @ MquCE AMpIFRed ey w0 23w e WETee
(S0 (FITF WL JASRS 27 |

q | HERA-SKERS (Climbing) : & Sfen Al ~AifHce Mftere I SPMT WeE Siwce @9 [ce
3G (@I (ST AT FEFRTANT QITC T | AFSICS AMBIFRSTS RYF I T9 JIT BIoAT ¢ 5
(ATF THTT SACHRA AT §2F (AF 0o SRR I A |

b | (ATRF FLFI5A @ &7 (Body extraction and expansion) : 9 &f&Y 23T ©FF MF TS I MR
ABIET A SFFA TP LT AT MG (ARA NFE 7o o/ 8 B 27 | IRgwed coffr
(TSR FALIH (TZ ATBT 8 S@ePF (oAf* (TS IFALHIGI (MR T/ T | QTS GF AT 5o 7o 2T |

-'
@ : 0.9 : Hydra-< 3 O A bele

Q3G & (Reproduction of Hydra) : (T AT Q7 e I 519 &) (MRICHT TN AT
(ST I 9F2 eifoq S IETF TS @ o7ifG JBq TG AT () Fqwe T

I T OIP e 0 | e afolt Gicga g W e Afe 1 | Hydra @19 @ S T Awfere
IR B |

S &G (Asexual reproduction) : (¥ QG R (P TN B &F 7 ©ICF AT Sl
0 | Hydra JFEWMAN @ oo @3 ST Siie &we 7o 307 |

(F) TEWAT (Budding) : 9 Hydra-a3 @36 TeIE G4 *&fS | Hydra-R &A1 (ST STIF0ar
AT AZ GF @EF i@ N9 TG S-S T & | @ efacs I T Bud I | T34
NI ML N LT ATFHE JHCEAWAT 0T | Qe 2718 Ay S A @ afmfs @
APTe2 @AM WA AW | @ AfGFTR TS Hydra-97 (ART TG A FRIHT @I e SR e
@R e [Relftre 2@ S TR T 98 I | OTe RS, TR ¢ SEepead e T | TFeI0
el zre Af? a7 T, Jfa 2ie = G ATs Jifem, JFAGEN ¢ S R w01 @ fery
TGS ToTey RGN AR = | 203 AT ¢ YFETH TEAPIEE GFi Jeia a2 =71 9
& T GO SO J© AT IR AT MY FRGT 6 [FCT AT PT0vae T 0 4
TRYE otz (3 Riveg T3 v | f[ifveg 2eam wvrer 2RER fag wieee swew e & e aft
FETOIT G AT 3 |
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5@ 2.9.8 : T2GR [FEIMTIT LI7TR
(¥) faf<ei&s (Binary fission) : faikeied 28GR @Il Srrellie gy | 2GR o y2od 2re
AR TA- Sy Koo ¢ wqerg R | 23R ko ToRFEMHRE &E Ry ofi Ay |
@ &= (Sexual reproduction) : (¥ T “f&fore AT TR (fTA1Y 8 w&FY) T 2 ©IF
@ &G I | Hydra RS 93Tt it o 57 77 ewifeqs Hydra $SF | Hydra-3 @ &
oG e «ieet s = A1 ey aefar v =eeti-

S W’@‘W’j@ (Gametogenesis) : ST (Gamete) I WY @ &R 197 2@ MICAG TSR
JCET | ITICH TSP g IR 2 AT | T

(F) ~ABITSAPTT (Spermatogenesis) : (T ATFAT SGHHTT
G A5 TF SItE ANGISheT 6T | @ afea sEHE
T G R w1 Aweite @ st
=HIRBRTEE (2n) “IfFe® T | TR NGRS SRt
Aafere fteiftre 2 8% =irsfiftw (n) Sy w3 9 afsl
GTFH0 SGre AR 77 | Afide ey MefFrre it
e T6F (Head), CIIGeTE 3B 7S T4 (middle
piece) WA G o141, 7P, REETTHN, (T (tail) M o |

(%) BSTEAIT (Oogenesis) : TTIHRR SoeE fTxrq tofia
AT TSP I | @ oTafere Rty feRMEE fa-
WA SeeE A ¥ et (2n) WREGIEPT afwmm
Toe 2@ ST (o I | «iF (T (TG GF0 &FF
I TG T AME ©SARG (2n) ICET | SY S STHITITET
TGAIGR Wy R 9% =X | TS MIfeT ereas
T [eifere 20 oit §7 (oIl (€ 8 36 Iu ey Sebe
(n) @ “fF® 27| *RRSTe @ Tefbw Tagre sAfvas 27 «ag
(AT ISeter Ree = |

R | fAtg® (Fertilization) : @3ferer I Toferst RGN #ES WG | @@l e 20a SR o1t
AT ST (AF ([@F T ACE AF O (0 [GRIYF T 900 AMCF | 28-8b TR 4 [GHE
e FACe T AR SEFYRTE 98 =0T AW | GIIF e Ty skfge TRee wae on F0es
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a3 T s@eF NefFeT agm FeFaem e  diee @ es g 3@ aR G feawe
BT (2n) 710 I |

© | ARFEGT (Development) : TPACR TELAIT W% A FLZR VRGP [Rorenaa M4y @7 Jfa v
o | SR rore 2renifEss A1 et @ed | @ el @rEes WGt ey e [elfere
T IR, =0 @ (IR (@rafog «fFes g qEF TP (morula) ICT | ATIOICS IPAR (FIRSTET
QG FolT, (AP TPee “IfRee =T FCE FPGe (blastula) ICT | FIEFAR (ST LI G
(TR TSB! S FCHIE 0T | AEBeTR FCOIRRRST po [Reiftre g0 Qe <BIeaR L5
3% @, &S @ OISR ARG o7 I | HRGR NS 2 TS A FeTrsas 31 =@
2T | MRGET TS 26T *F RSB @6 1R FWiFe FBEw e ar Brb (cyst) Afde =71 Fs
g TG Aot e it 20T ST SoAC BT AW | AYRTS Ao N7 Sromiar e
I RS W06 A | P 0O WG S Feba foota @weaw sfas! ARFgss 906 | el @
TR O AMF AR O MO FICAEON, ey @ I @32 I 6IRANE AMBIFS AT | FEF @
IITE TR (Hydrula) 0T | 20T PI0569 IRARR (06 (N0 AR S1e) Hydra 067 3@
FRTOT QI I I |

@ 2.9.9 : Hydra 7ot ey €+
Hydra-% A& (Symbiosis of Hydra) : 37 ¥t foy ewfoee &7 afPeia TZie we
SRR IR (AF TAFS T, O @ QAR ARGAE WCATERTST (Symbiosis) I | 96 &R efolbee
AR (Symbiont) &M I |
TwiRRe: & TGN (Chlorohydra viridissima) €32 QIR R (Zoochlorella) €I IRIZT
er&irer a 458 Turrad |

T (Zoochlorella) T=F & G (Chlorohydra virridissima) 3G (TEA GGG I57 |
A IR Hydra & I (7 FF | @1 ATF F9F T0o IR [fvgg 20e 27 71 | e @3t
AT FIR (AT THFS 2 |

IR (TSI Toge 7T

S, Q3G VRO (AR AT (T R [{19W T 8 T 1S I |

3. TRGE PTA B CO, & 8 H,0 (F AR ACEFALETCET IIHII eI 3= I |
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GZHOATT (T

0. TIGT RAPT I Tgw NG 9w Ieqomidcs e [feg Five <2 6 |

G @I Toige =

. CRRITER AR 3B O, TIZYR %10 IJIF© & |
. QG AT I8 TREETES I867 “Mid A1 TSP R RGN RLGT XA I8 MY TS 2 |

. 3G A 2 CO, TR 27 I IS IS A |

5

2

©. AT eI CRIT (T AWy AE® T ©OfF T S+ Ay RROTC &R A |
8

¢

. TS IS QRG] NS AN T A |

¥ e

905 AREI8 8 Ffolk Ho1eR weay ufo Ay forge |

fasyj

AL

@ *Mafore GIRTMR (GRS ATAECT WLle AWy @R, SR, e Al elfeet AR PIEeR 9@
FIF (AF S I oG FCE OIF 569 I | Hydra-3 oK & (@I g2 =5 @3 | afreifsor
R (oI SRAAT @ Hydra-3 B0 4 Q@ ACY | ©CF FR@!, Fre@nt @F, afg @ ¢
JMbIefe RZGIR bere Rexg SfSil Atd | Hydra Rfey «ta v elfeman ewmedsy Facsrs PR @
ANABL @ GUBIR o boT AfRa | JFETMo T QG Aol Gwe feqa | =i3gr g

I @S &9 |
Hj SIS TTT-R.9
3z fA4oar ey
5. (TG RIRGK F© bere aAferw-
. TR <, AN
o1, arRfee q. SPT
3. FPGER FIFT TRACE [ 2
5. FEOIPE <, FEHIEE o, Pl T, Foro
9. Hydra—93 (F9q
i, ST e 90 |
ii. S oree 0o |
iii. fafoTeT THRPERRE @F SN AT |
faeoa @G AfSw?
F. 18 i <, ii 8 iii . 18 iii 9. i, i @ iii

BTG 78



M- 2.8| IRE- TG T TRE e ¢ Hiew b vz

SR T F3GH A TIRE 7w 8 e foq o |

S | Hydra-3 fGF 2o st

G BT

(F) (2 T e o 72— RCAGEN, (RFIE 8 AMBIFS |
(¥) 7= TP, I (AT 8 T 7 |

() RIBTACHINE T o1, 37 ! [wgaie |

(F) =T MR (TR AMBIFre SQge |

(%) (TR JFT (AT AT |

fo@ : 2.8.5 : Hydra viridis

R | QRGIT TR ST

(F) TIWR ¢z bia ki 3w i et ¢ foew megelitne Tt aenfam 99 SRy
B AR |

(})  CACRR NIRRT &R T R ACACR Al et e #Afzfow |
(o) CTC=F ToITE @t IS 8 FHa &l “IM-513fs 1fEs |

(q) TRCAEHITN Acd Jifeq e |

Tortaa fere fefers o1, Tt 23ge = e=v |
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9 | Hydra-9 &ZRA Mq&Hae

(F) TS LB T (NP |

(¥) ™z A fBRdr | A3 WPl @ fosta e |

() Y2 SR TR ACHRT T 8 RWrsie |

(F) TG CIEPIE PACHI S[(% |

(¢) Tow B3 R[Sy «A0Ta (@ @7 A | @N- (oA A, STHROCHTE, T, FCSET @i |
Tortaa s fefers o1, It 23we v |
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A3- 2.¢| TR : @R, ToIR ¢ I, AT

@ Srwe
Q AT N oA

o TG @ A=y Trad A0S AR |
o PTHYL UF TSI 8 IFTBI TS AR |
o TGO AAfolF ganfer 36 Tare e |

S T | @, oA B, SR R, R

— TTRFER (grasshopper) : Arthropoda “It3 Insecta (IfF Pterygota S2&fed Orthoptera ITo®

= Ao | @ AT AT W IS Aeifed TTGL e T AR |

@felfI=7I9T (Systemic Position)
Phylum : Arthropoda
Class : Insecta
Sub class : Pterygota
Order : Orthoptera
Family : Acrididae
Genus : Poekilocerux
Species : P. pictus

O] @ IOTZ (Habit and Habitat) : T NN Flowma A A (P05 (pest) e 5w 7&a
PTG “NGTN T | @1 (AR T, #ATST, *177 @ *H FOoTST AR FF ©IR MAETS [& 9Iere
AT [IOE AR AT | AGAIE @ WIToATS T (g AN Sor-ar @ 7w @< fow anfie =
SR TR AT ©I8 Yo IAMOCO AP T (WLl T | IOTFGR O S QIS TIT neldm 0T
5ETIbST I O OIAACE AT (locust) T | I AIGTICACE TPTRIGR AT eFfod =3 | G ST
v ~14® BTG @S AT @3 alfeer #Ifae qure g eefs #Ifidt =7 |

AT (Digestion) : THTe €T (fEFeg UF AMENER A IfeEITe @z @3 “AfFFe 3.
SAf2NFIT (alimentary canal) € . #ARNFaF (digestive gland) T *ifé® |

ARAFAET (Alimentary Canal): TFT(ER @3 AR e eFfoq @R MRT T I Tfem
@A g A€ fage | st 5. EBrfeny, 1. @ETs ¢ . @aifea g foqt s
o |

EOITTfERIT I SQANAAFAET (Stomodaeum or Foregut) : @6 wAf=iieaifer ey wex «az «ft q4feq
@t Frare 7w fage | COnmfemt seeaibi Tl Fue e wikEed Wge | YAfen’ Tw 9
TR e | ivma sRiweE miReT ane | RRRER o7t oS 2z A wgwifr @t
BT AT SFFoq Teo AT A | AT ~TS] [l @ *1w, 7@ bl [f¥E s 7w
frere | Fremces swsert ST 9t wre ¢ 7@ JeRlR g | Fanes yp JRe@iby e e
Qg o fapef =7 |

BTG 72 *BI-8¢



GZHOATT (T

(TETCHAT A T4 AT AT TR (Mesenteron or midgut) : (TCHI PIGITES 217 (AF SF I
MFZfT 7 RF© AE | AT @21 FC BT #Ifees oifeGfrs st e wige | (et
@ CBITITCATTR FCAIZLE T (ST 11, 774, (biphon AfT A a1 @eiifbs fret 3t *nifgs Frer ae
Afdfow | @AM Pl AR AR WA <IN 8 TbS (ofite e Ol #/e1d ¢ | (MO
<1 OITS I HIeTA O SPTRRY IS I TR SoH1Y ACF | QTAACS WA TSI el 0T | Q3T AGere
(o o% TRTCE ST I |

BT A “5I AfF=IF9"T (Proctodaeum or hindgut) : TCETIT FfifEa M ol afe
(AT F T AR 4% REe | @ oM A e JeEAT AIBRIT exE T ST A7l e
TGO ST TN (P | (FIEACTH ARTS! IR HS 8 77F ADIRYS AT T S FIW @61 A
TET T AR RET N A30F S 27 |

AfFAY (Digestive gland): TG @7 Mz 7Rl eI R, (TECEIER S@—ReT 92
@b Pl Fier 37 | wenafg TPy @3 a4iq «Remals | EEfeIeR weiw e 5m, =T
IS «FreTe! Ay Safge | ey i anfiiEes ere i< S =@ ey @@
T AR AWMy 30T 8 2[THEFAC FRIAST I | (O SASSATDITH SRy eI (I A A
(AF [T AT 4My “If#I1CF T2To! I | EBITNICANT 8 (NI TR @A6F Bl At
Tl Ao TR alfg e Fw 36 |

5@ 2.¢.5 : IHER @7 “fFTom
MIFE AT (Digestion of Food) : WMIE Yfew~td @ 2@ee =71 Wit ¢ Wifsas ses
AMTE Ffew ¢ (A 27| e ¢ (e AMTET A ATy Fee =T [WiEge =7 | AR
SRS, CTRICTe 2gfe eIy e A AmtEce Pifvee Fea @3 fifey e =1ane Wy fRKeeaa
IR | T (AT AIE PGS AR 77 F13ag wite P8 2@ Fred 97 +ifere &7 | Fiele 2ts
ATE NFFACS TR 1 ARA e o =01 @O ¢ @Als Frer oo Swone
NG (@N- TEHE, SINLEs, A3coe, @b, ITeres, Gane sia dm<er 7e e
ST A ARTTS B0 | AT T UMy AR (NI (R ibleaa Mo Afesfye =
i raresr ARITeE AfRRIRS =7 | 4wy SeiTsy St @e- Sifier afite, 38k «fte @ 2w
A W B T I | NG AME (FRICTT NG e A0 e =42 (@lemera i
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el

A AL (AT Sfofae ofife, 2feier s1ger Tenfer (el I (77 | AT FOF AADT ¥ Torzhest Ay mgoree
(MTRF AL fsfe =7 |

'5( [REARIER T TPTRGR 7 ARATST o F ey o fofee v |

[G7 e

qPTRTGR (grashopper) Arthropoda 2It3% Insecta &I Pterygota S#Itfed Orthoptera I5/ge “re% 10
| QAT T 7 TS QIR TETFGR *Ie I TRCR | TG «F (AifEFeg @7 Moo
M Sferafere «ar @7 AfqoiFeg Afereaf ¢ sy e afve | armefee aa sftereaf s
Agfon g (RA TR I Y1fem (A AYfem 1€ [7go | AR eofean, @one
8 (HICFICAT @ foal s o |

Hj ACITST TURA-R.C
g 4ol oy
Y. e TfEw (@ % KT I a2
F. e 95 q, (0 IxH
. W % q, (@0 a9
3. AEGR (@ N ASYS?

<. Cypirindae . Tetrigidae
. Meconematidae 9. Acrididae

©. ARFSER AN TFe-
i. Erfferae wifert
ii. exfien
iii. @Nf= Pt
faoa (@I Ffow?
3. iii .18 iii
1. ii @ iii 9. 1,1 @ iii




GZHOATT (T

AI- .Y | TR 3 TR / (SATARPT @F TRAF *ewa ¢ iz e wz |

FRTHCIR AW : TTPIGR-GF YA *ewae ¢ fofe foq oz |

AT ST @ FI5, e @, 13T Bvsr, ZRw, ffe, & ae, e, giie (i,
TR AT |

FER® : SRS O TPRFCBIE I FCO AT MGT AT (5051 4H0® T ACS TP 4
SR ! Tota s W3 B st Tred oFF s At | SeR @30T wNa 8 PR et e
AFIO (BT G GF A YCRIARSTANS 90 TI308H T fora (@oig @il e (Greied fey
TS T | AT ARAN, G99 AT 8 TF WIHAT 039 AN 8 TR WIS, SIF=7 QISTATTILT
(BT BaIT® F0T GIR FRTHE IR (=I5 Fif> e i 6 Tafte =03 |

7

ARCIFA

S | T : THNCE TR 158 I 27 | @f oI, TRETTHH G2 A0 b HFod |

Q| QAR : =i Soeas e qaR =HEIeTs s 0 o Siplon g 99 ST Wow
TS ANF | ATF QAT e | @fS (RfRTaifer sy et *@feTs A T A |

© | MR : Wifess Tfema Tox <t atere! e, e sow o | 4fs e cowm
WP FAITeT MITeT Mo A FoT ACF | QETHICE (IR &P (molar process) I (BF6F (denticle)
T | WIS 92 @R (AR (SHCIBF @ SFREISA)T TR AT ACK T A |

8 | FIRAT : ¥ IR (CATS S_(ge JMTR G0 @APE TArer | @b e, oo ¢ 13-
oW N0 fde | TSI foog 8 AR (@B @ AP 9T 42 (Sier 9% Wieg | Gwd [
ety fo < A2 wmifarer s

¢ | WifsE : arefee ¥ fema Son «ieet Wifews @iea ¢ v et Iz {2 wife =it |
B Aere e WIRFET 4w | @N=- (NSIT FICCT, qF TAE AT WX FBIZAN @2 A7 AT
JerF foorEm M T W3 A2ET Wee TR S&fge | a=rel SB1R70w™ J8Ed W A6
JeRIB ETea T @6 TR T A, ACE WRFEAIR =gy 30 |

-
5t L 'Ik 7‘ ,I..I- TofirEm
l'_: i TR o, S "I?-—"I-f"ﬂﬂ"l- 1 "-'E

e

wifige

wiIEm

@ @ 20,y : ISR 97 JCAATH
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Ao- .q| AR 8 T

@ Srwe
Q AT T oA

o TPTHGL OF T AT OF 9] FACS AR |
o TPTHIGL O NPT (FTHIET I FACS AR |

S [ | ReTIED, R, e, G, e

% TOTRER @ T MFZTOF (Blood Vascular system of grasshopper) : GQIRCET ATAGIT
= TAW, <8Ry, JA TN TS AL (ARSI TR G (RIF (AE AT 8 I
GFISICI (TOF DG W AR 2T T2 Z0R eI | AT ' 4h71 I A[qzqoq (dll T, IA-
>, TE TG MRRT0H R R, I3 I IR0 |

T 7 MIZTST (Open type circulatory system) : (T IGILITO(T TG TUI@ (AT NI AT @
T TP MT TR AR I €@ (MR TR (ACF 7 Tl =102 qwf~iee f5ea e oies Sqe 7@
TIRAOF A |

Twrge: Sediceler (qrTeiee, SR, BdfE, i, W), s (g, [, ST genf |

7 TF ARZTOT (Closed type circulatory system) : (T TG FHIZAS(H I& M3 TGB! 8 TAIITEA
TIC T W (A QRS T GR (SR (R TR TE T A OIS T% TS TLZAOF 0T |

TriRe: IO (VT g, A, qre), Srifafrer (&, @) Tonf |

IEIRF(R UF TF MIRTOY TS Il P SPod | IO a9 MIzvoq 9%, REFE ¢ zmiie
fae if5e | s @etea 2 (ra =eeT-

. 9% 31 REETF (Blood or Haemolymph) : TRTalRe 91 AR qrmefdy v 3@ 908 | I f=ewifomt
TAE RARCF SRR (lymph) I ffEs SR AE 0T TSR Te¢d RENler® (Haemolymph)
0T | RRifere eries uft Soime M Afde | @e- It @ I IR |

(i) 27 (Plasma) : IG0T IFQT O | AT 0 *[6FAT qo 712 AT | «qre [ifeg w@rm Ui w7
(@I9- Na, K, Ca &]¢), *41, Sifa, 3 «fe s

(i) ¥ IS (Haemocytes) : IR TSI RIAPILD FINF 024 (0 T AT | TTFGLIT
TGHABI (I P IGF AP 7 |

Rexifeces Fier : MR, @G, N 390 2AREET F91; TG QST F9T; ST AT I3 (ARA
TSN SR 41 ST ST, RIS el T At Reifrrs Fre |

<. e (Haemocoel) : 313wt SEieATe! &1 (MR 1= (NI (ARG »vT @ik Afige <A
1 (AR TR T G2 IRTOET W RONT P& ICA | @ 40T I RARRAE R 90 |
TETFGR-9F (MRA YL ZS PO RS ReNFE [ige a4t | @it Fout wfvwe Fwr = T Az
(Sinus) fTex =ifge | g6 cifer el =mi wmr fRenfmfs foaft 3= AZAT kg a4t | =W 7ot
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T TMACET TR T S_fEe "’j'&?f W (dorsal diaphragm) €32 TRFEEH SAER e ﬁw SR A
(ventral diaphragm) | 12811 fewTs gCet-

TARIERIET T et AZART (Pericardial or dorsal sinus) : B *MF T4 eed =pvcs (ifzifeaE
A SRS | AT TnTE GBI A |

TARISERE ARADT (Perivisceral sinus) : BN @ SRIY AW A RSERE 20T =fge | «fs
@oeT, (NEFeg, 8 TuTed 499 T |

TARASSAE It S5 MEAT (Perineural or sternal sinus) : SR WA W6 ¢zd www e
(IRTNEIET AR SR I | AT TR AIZ A |

Reifereem < : Renfer ez [feg o, a9, b 4o 33 | @3 TG AT 8 ek Ai|ife
il

. TARE (Heart) : TPTH(GR GF TG TEAIFIF O (TTRR P NLTAT IR (AR AR [eay
BN FE | AT AT (ifEiget | el grRiRTene Hftte Fewt Aty [ow, ARt T
A | TR APBIR ST BSTN R TP S G e | AfSl THy @7 TP Sl wRl S| etRied
PEYl AL AN T& AT | ST Areda AT e @t F (N wwteer wHAb Tve foyg
F | A ABGAT (Ostia), GFIGE APGAN (Ostium) AT | FoATF AT T ZAPNLT AT
SR TATES (I T AANF 71 Tad 2fefs eraida e amerer fagensfon (Aft e 2 syenfa
i (alary muscle) TCT #AfE0® |

iRy,
5@ R.9.5 : TG OF TG ARFZTOH

TG M AT (Mechanism of blood circulation) : TWIE 8 SUIEAR (AR ALHIOT AT FCe12
AT 7 (MEF Sy TP T ]S T | T @7 ZmacEd e afe NG Soo (ATF 3do
9 | W (oA AL T QA0S ATF DR @PTIfEe T (AT 3T 1 e 96 |
G ZWACEAS ATF DS LT T 6 AOBA MG ARFRETT A3 20 zwacad 1=
AT I | ARIOICS TSR TS AV AT Prees e (e Awee s e
(o AT | OF T IS AN WE NP B TGN AT IBCEFE A 23 IR | G739 T
OIS ‘A AAfRTeERE @ cfkfaSars ARarT =ity IfRPIEAT FENET P T 93R bt 7S
IO | OISR UF T (MR G TSR I Z0O Wo-Yo NG I AT |

E@ﬁﬁ@ "j‘é‘f—(?o



IR BT —— TAATET AT —— AACIT AL

!

ARCrRT e «— TEEIARTT <« T
coffafeare 3=

5@ 2.9.3 : TTHER G T& NI dfewar
WST (Respiratory system) : (I ©F AR ¢ &Ffeq oy W 5 [fvww afemmy Aewens
RS FE (T SAE =IO F A0 | A FeTbF S WO TOTHFGRE WA & Ao (/TF O,
2R I | AT ITOF TF© L4, ©I8 A0S O, AT THASR Wofe ST o7 20A0% | (R
qF W AT FOPTT WO I JiRFAT «IR I IR AT BIFSTER [T g = | ey
PTG T YAToAE GIFAE ©F (Trachacal system) 0T | THFIGLAT Gifeered Mefie Sieaneter
e afve | 72—

S | T (Spiracle) : (MTRF & AT f2EAT (pleura) ¢ (B So (TSI HIFE ICACR | ©IF ML = 8
Y ICFF ALATNZE ST (SGT T AP A2 T4F @ 1B JCHF ATANZE T (SGT T
ACF | AT AT (SCN 4ORF ACE Swar o260 | Afsls Wrem foem ey [ow ) et coffal
(Peritreme) AE S5 f[ife @@ WM REET AE | TR T4 TH @RS RIF( AR AR
G, o Tonifnr oo et 0o+ 7 | YRt oiff a7 fqafae SR FfeTer 37 @
TS 2 |

R | W (Trachea) : AT ¥PRET Fie e @6 T WPk e o7 | wrmif e P
WP SIS FRET WL "Fre 0 WG (atrium) 07 I | GETER TLITNS. WPRERLTE! WP
AN TS TF | JIHAT A AP TPTEeR G A4 %979 o R FARNAR Qe g | Gifear g
qWe2Ed e e =@ aa aibia fSReRifE (basement membrane), @RI (epithelium),
3B (intima) @ o7 Btx 9w | GifFaa o=@ 6T “1997 3B o7 2w wiefba Tw B (ctenidia)
o 0 | Bfear e i S pATT T 9 TewEd (g SR s s
YFCETE AT KT QL FORTAT e T 8 AGLFSIT Aleere ATF | ATAITF GIFAET T8 (tracheal
trunk) JCT | (NG FomTeTer Sqensy GifeeT T (0T Ay I RE® AE | (-

T, GICANGT AT A FifwT Fhe,

4, GGG B A FifeIT e,

. GICEGN R LA JIFTT 7€ |

3 | BPE (Tracheole) : GifFatate wifs 77 =1 Row 2w «afb Iegwisle GifFed @9 4167 77 |
GRS (PIF (AT FOGTAT I, P 6 &R | pum [T [T et (77 1T RIS IIT Ao A0 & |
@I FifeTes Gifees 0 | amR A 25 ¢ BRfenas g vetm sorea Byt o 2 | @
BT ML AT T AW-LAIT 75 |

© | IR (Airsac) : TFOLIT Foeter JifeT evifae =@ e AbRRRNE IRRE §E v@ 1 @R
2feTCe IS Tl ATF G NI AN Y AR gl 76 | (~E 7=77)

3T 12 BT-Ed



GZHOATT (T

A

A i TRt [1
|||||i]'m,m....,,_,,-.‘,‘....m-m;mlllr!m -
T, e eI kit

a *ﬁnnm-n}“umnn

Y

iy st G o
@ 2.9.9 : TAF(TL GF WoAToT

WA A&fS (Process of respiration) : TG A0 (FF WPRGS 7 AP JifFerecas [iog W=k
AT T T FAAR (FICET AL ST | (A0RR oy or-erereet wifesia Arel 2oy A i @
Gifeater Strapea S R 906 | o e (21T) 8 weTeste (FrerT) Tow afeiE igaee At
YPRET MG AT 2 | (T ISR SHEd T AL QR T /e (0,) TR
AT I @R FIFATOT (ATF I TIZAHAIZT (CO,) @R 7 |

S | WP (Inspiration) : PR G0 AET e | TR ABIET AT &[T T TG 9
MR TREE STow I o | @ FTNF AN BIF (Sel IPRE Y07 AW 8 «qoad WGy (0,) TS Y
MRS AT I |

R | yPTI (Expiration) : ¥PTosr @36 fEw e | (=T 70 CO, 7 o7 *midf Fyroiw afewam
A e Fea oIt | yETee i MR AblE iff give =@ AtE | T [dp S Co,
I YIBT (@1, Fifear 8 G 2@ ¥eRme T @@ @ | 3 CO, W safors g AbiEa
YT (MR (AP 7 27 |

......

IFNET — 0, — WFRF — WIGIT — Jifear

T d
RIEEED Gifeee
T d
s rgarfer
T
T

Jifees « CO, <« @@ CO, TR«
5@ 2.9.8 : YT ATSATT @LIoq

x [REIRIER foepe = Gifeea @ Gifeetera s ufb oy g |

2o a2 e



AALFA

TREE AT SAWI, fBnr, T 397 A0ea N M (MR @32 (TRCHE (AT
fRets 8 TG GITSN @ W N Wi elfere AIwE xR NRRRA | Aifdtary. e 9%
MIZTOF (Al T T TH[& TG MIZAOT IR & TG HLIRASH | TABGL UF TG AIRToF Go[& Al
MIFAR eFoq | TG 76 TIT0F 7%, RN ¢ Fafre fiw «fde | Il ur Pimeas
G oF 0 | ArTelleead BIfeNE o o | 4T, & 1 Weif, © | Gifvse ¢ 8 | arefe A oifvs |
IRTFGLCER 47 %7 @I=el 8 WY Syiof “M&fTe XTH |

Hj AIIGT TR-2. 9

R fAdit ey

S, T@ TS N[EASH NS T-
. o
. TSl

3. faiferrss se 7w @@=
F. TA AT
. SISO 157
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T, (EWar

<, GG /A
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GZHOATT (T

AMI- b | @O 8 AT

@ STy
qQ A1F T SeAfR-

o TPTH(GL O (FEIST TS JECS AT |
o TPTHIGL O QIAFEG I FACS AT |

‘ T | R IR, Foe,

é% @5oF (Excretory system) : SIf¥ Greiy 4y [eAIte 778 F3G e wbe I8 (@ efemm @y
@F IR 27 SItF @67 (Excretion) I0 | (@ 7 S (@59 FIH AN I ST
@67 S JC | AR 2IOF 0ol A6 QT AL (T S8 AT FIfeThl | SCF 2866 (P,
TR af3, (TRt O3 Fehe Afelae @vy w7 R F1% 967 |

TEifeRIT TSt (Malpighian tubules) : TR UF U (@69 S NG e | FowEI
ol 8 TR FKLAT Sbus AT ST T (Macello Malpighi) @ Tiferst Snfsia @ Frx<eaer
JCEAT | ARG @ N @ POl (NBIAITR FRCATZCS I/ o T T 090 &R Soofb efiferzi
T SR @ | EHEET it YR Ta R REitie Suftte d9tF @32 @7 oA
AR TR ST AeF | AfST wEfAfeE e arw 2¢ NEEE v g s fEEE
JERE T, TOdE *RIRRS &7 | @ TiEw qFsaR# N af ey @ e | @S Rw
(@G *MT (basement membrane) AGF | TEAPTGRT e fooma ambica @ Ered I ICF (brush
border) IZIT T | & JHITCRLTE TTRT MITHISIZ (microvill) TN e | Maffeme Mfeea
SOTF P! TR TN (lumen) ICT |

@ : Q.b.y : IPTHER W7 WefAfEE FIferaT (A) 250w 8 (B) #=0RA
(@9 @ (Mechanism of excretion) : PR fFw & IPHG-97 ¢z @ M Re
ST @fTe, TSR ¢ TefiT Wi Teg = W3k fRewifee feifers ot = | sEfHifERE Fiferem
fRexifere fFafeee st yem e @o s et o | Ao Amid Fifeer sreredd T
O G R | @ AW I ICR ¢ AREE (IR ARAOR AR Fiferdl (e AfRowaifera
TR (R | RIS @5 *Mr< S=Tby ICea AN oot % 361 foeoid Ao fsfe =z | wafferae

TS0 17 B1-¢8




i

Tl =Ble TETRGR @7 g WIS FiBAE (Fat body) T W4 $g @6 *mid (R (AtF WHife
7|

& 2feraT 8 FASH (Reproduction and metamorphosis)

e o® (Reproductive system) : TPTHIGL GIETs ol | qF @9 fadwerst =18 | F IPTFG-GF
Tt SfeefeTsa (ovipositor) (TR ST SWICE AT 4T Y | 05 aRTHee «F 479 ¢ & svecad
e Rqae T =eE-

JRewed (Male reproductive system) : %@ TOIFIGR O (AR OF, 8¢ 8 ¥ TWF A0S ST AT |
ofoll ST (HRIRFOIT Alters FRIG Fq FIF ANTO | SR, SPIGTIES, (F= Fifer, EfR=rT
o agfs oo fAe TP ER @3 ~jeermod o9 |

HowTo® (Female reproductive system) : Biowweg foxmw, foxaifer, @i, ==ififesr ar cifsmrer
e, FomwE ¢ Wgaee afy Fw e | & armfee @3 oae 8ag vt fearm o@fgs |
oA seiftete aafge T @ & famifer o7 a7 | gt fewmifer aafae 2@ @IfF o7 361 |
@ AT efeoifebran (20 Se 27 |

AT,

EARESIES
off wlkRive afy
a1 Wi afy
i atf fewfer
wffeifat
coeeret P
i
iR
fapg = s
@ 2.b.% : ARG GF 7JgETo g 5@ 2.b.0 : TG GF & AeHToT

oewe AfFT (Process of reproduction) : 97 ENTHN IHLE YBA AfFANT e T | &
ARTS 2 A T~ @1 8 S | e (@ AfE Qe W | O de efe e
T Ty 27—

e I W (Copulation) : ATHT 1T TTE TRTHG-GF @ ST 1 790 37990 27 | @ T 4FF
qPTETee B PTG O PIts Bt B W08 47 @2 ©IF forer A1 # (Penis) (@INTS (Vagina) &
R T | TCE I FooFe GGG A IOEGR @ [E@ 27 @3 =S 7Ree zre AitE | fox
ATIF 7T SR AT 20O 21T |

s (Fertilization) : TG @ @i Tas AWT® 2 | (@ el &1 w@iq FT SGUINTe o AE
AR G IR feete e =71 o-¢ [ T Rl $F (Yolk) @3 fewwifer facy siie
N SIZGAIRT AM! (Vitelline membrane) 8 *& TWNW IRgF (FINST (Chorion) 9 e =7 |
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GZHOATT (T

=R A e IR TN e@ @RS @0 RgerRl EENEA (microphyle) €@F ST
TERITe AT IR | TMo32F ST ST «e fEmrq ezt fifere 2w firss iy =3

f&Toier (Oviposition) : SERT 77 (AF FRW 17 =17 B TG 7171, IMN IR &7 “Nere o
FCE | FAOTRIG SfSHIfEETE AR FH T 49 I IR 9T fTo@ G AR 20 T emiE
AITT | 9T TS TR 1T 2006 T AT @R T AMGR 17 & ¢ 47T Tox IRTH(G =T T |

AEo7 (Development) : TTFGL-GF fERIY EREIETRE (centrolecithal) FH JfR @ FA @FCH
FRT ACF | e 279 79 frg N0 Sivd SARFEew 5a10e it | &2 SR AR for ez Afrgow
5 | eI 2FFT I ACE | @ ORI GRS (diapause) 0 | IS G ARG
ARTEoT T 7Y I O Fb TIeToF (@9 2 ST | 9o qPriee e Fiey 2ffoe | 7 mace
6! AT AT WOl O A WHIE (’f5, THIREE, W8T MR PIA IG 7R SErsef
AGToF AT |

""ff-zbrs W@m%ﬁm

FAST (Metamorphosis) : (FIF GF0 QAT T T FEFH (ARIRT ARRKSET A0 it @z
AfI® T O OIF ST I | Ao, he, AT 397 IS FART (AT T | FoATST 1 AT | TAI—

5 | 3 FAT (Complete metamorphosis) : 1% A1 74T (e ol 2fdr (e o) o «@e=
YT SICE T FATSH 0T | AU 418 TS a1l (larva) I | GINITR, aeifs Topifvg weied =T
T AR | @ FATSCIR Q12T JCel—

& — =rSr — 18It — 7<fier el

R | = F#1@F (Incomplete metamorphosis) : % & TS TIF TS AR {1 e wre!
LI, O OfF PPl Folf@ A0 | SEfiR qove R 9T 4F Afre RFEs ARk 906 | arw@
foie eIt % (Nymph) ICT | TSGR OF F@F T S TG | @ FATGERS AT JCel-

& — foye —> syefrer e |

TOTFfGe-9F FI®H (Metamorphosis of grasshopper) : IHG- O3 F2ARH S5l AT EICIGIART
(hemimetabolous) &FFeT | PV G AT 77T AR ARTEEET NG FESH 77 27 | fox FE
@ f¥re qETRer @R 0T SItE % (nymph) 36T | 7% 5105 qomeeie @3 110 St fiet 92 0 |
aR AMITSTRT AWy 8 (S &I I8 AR | O fTweg A 5l apreefle 7 =<y 2z e siiseita
=, AW T0eT G T @ AR 27 | [ TN o7 o7 ¢ T @B AT (AT AR LT
for sjefier oIl @Y 27 | HANSTHA 0T GRS T IS | GF9 F 6 AP IPRPIGR G GTAd (TR
e 27| FoMeT g (O IPFOR @ &IF X TPT T AT | @ IR qd (R (AP W]®
(EATARPIFG™F 27T (PTTH), (62 A (molting hormone), GCOFIRE ZJGNT (juvenile
hormone) FATSCR KT Ofsiat AT |
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@ 2.b.¢ : T 9T FEITGE

5( [REARIER T <36 = ML 7 @ 7o TETR(YR @7 Toxy goret TP

o7 AT
TIFGL-AT (A0 IS AABITS 2T IF (R0 A NETHI NN | Waisiferm= et T @977 @0
o7 NI (A0F @Gy @R FCE N NN AR (ATF @ I (AT | ST o LT IS0

(ARIRS ARSI M s 7l &g &7 ©XF G 0T TS ARFEoNd AT 0 | A @
FASER LN TAFGL O FIRIF6G g T |

F;]j ISR TERA-R.br

T it ey
>, T zrs e arTefEe @ sifere zre o e T =fear?

. o e <, Yo e . q¢ o= 9. S0 F
3. faee @ Sows ey

. AIfRET 9, T A

. QAT AWITSRT TOTRGe (AT ST q. g IS IRTEieR (At fog
©. IOTRIGR T CFCa-

i. TG O (F5F % WA Fifere

i, AETRIGR OF FAB ST RCAT

iii. ¥© fREfNCTF T@

faeoa @I AfSw?

F. 1811l <. i 8 iii o, 18 iii . 1,11 € il

T 72 Pl-eq




GZHOATT (T

Mo- 5| AR 15T ' WAT @

@ Srwe
Q AT N oA

o G T ug WwH SMBRERTTT 197 I FaC© A1 |
o  IPTHB O WX (FHIET TN FACS AR |

T N

— TTEER @7 A& (Compound eye of grasshopper) : “TSTHA SR SRTATC! & &w
e 39 JI A&l (Compound eye) | NIRRT 210+ SRZ® Wb @IS @i A=
YRS STETIF AL o797 oIf5® | &rer el 2 yieis (erenfs cswm et ey, v w@er
o2 7 STBREAT (Ommatidium) e 96w | swibfeamete Jufea WW 8 FIEFA GFF | AN
sJeifira Toifrer Tz e « wIge s | afslb exibfEarss o, e ¢ Fms  ae 77 |

e e TN o ¢ 9B SMBRIm @Nt wit a4w s e | W saibfenem [fey
LA I @ FIE I T =TI

5 | A (Cornea) : MBI A8 IR, o2, TCGEIFS @ Tee ST ARAANCE BT T |
FIE : T AT ACAFA] 20T (AT SAMHICHT LT 7 |

R | IS @I (Corneagen cell) : I WH A w<fge gwares obgle (ReiFmRe)
(TP FIFATE (T 0T |

G : @ (FRASTAR ey I07 Ffevam oifoe =7 |

© | T BIEZS @ FIF (Crystalline cone cell) : RIS @RS 5 fNefeare s smgfon
(FIACT (BTN (T (1T T |

I : @ (FRASTER TS T07 BT @I ofoe &7 |

8 | f&PBRIRT @ (Crystalline cone) : fEFOREIRT @FIF @F o[ &S €I AT TGIST FIH
SR TR @ (NHIFFoT T FBIIRT (I 0T |

G : F YT Fcarear<] eferfae =37 |

¢ | R 76 SR (Iris pigment sheath) : FIE TGS IS (@G UIGICER @FF 740 WS Srae®
R R < |

Fe: O ACMS @ ARET P T (@ (FRESES TR0 Ag© B | AT I WA
MFH© TR AT S AT |

Y | AT @ (Retinular cell) : FF FRSER 75 4 I b6 Wl @@ JeIE es AT |
GRS @R (IR A |

I : O (FRSTAR [STS T07 FRCT If6S T | QST ST FLIA |
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alfafaeste

q | FIKCSIT (Rhabdome) : GO (@R @& ARCETE I GOEER (@I WG TGS Altere
VYGRS, SCFTI o741 '8 FHR TSI SFACF AT T |

I : WIRCCI 7B &S 72 27 |

b | @OFET A=A (Retinular sheath) : EBET (PG I G FAYS ARG 7 WS AT
E @OTET SNRE 0T |

JE : WP SIFST WA @ T FFO® R @BTTR (TSNP ARET TS 3R @Al
R AR A B A |
» | Tf&*MT (Basement membrane) : STIBRETT @ 2Tea! *WR TF SRZF FC ©IF I fSfesm |

Fre: @t eTBEaTE 1Rt T 1R «F AR T STHGATNT A0 T& 2T |
30 | TS (Nerve fibre) : 2ol GEOTTR @ (IF T8 @F @ F4HF TRF AL J& 7 |
JTE : G ©F SNIBIGAT T 97® aifsRmr IETH ~{or |

5@ 2.5.) : TOTHGe-9F &I ¢ exibieanT
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GZHOATT (T

W4 @& (Mechanism of sight) : (FF I8 (ACF fSTlre AT A SR M<TT STIHGTT 2ra=!
T | G AT [FBENET (T T AfSTe 20 WS & 0 G2 CTAN €T G306 T
SR efefim oifes =1 werT s eniibfeam afsfim fiffre = «af ofrr afsfam o7 s 1 @
Afefm 98 FCAE TETHER Sy IECF ST FCF | PTG TRI67 (diurnal) @il | s Segeet et
¢ Tt CI0 Y7 W @ 7 R Goad iR ST AT | ST ST SyieenferT @ Y S
TR efem g w5t | e el b 3 o <

> | e wicTe Wi efert It SHieafET (Apposition) : SIF A1 TegE SIS TRTRIGLRER (BITY
I WA 989 @ efsm iffe 27 eIt Siesiifemi a1 I3 afsf ™ (apposition or mosaic image)
IET | OF TS SR AN ¢ @O WREAr Sfbrged e 2@ e @ 8
GBIeTIER (I ST TR Wg© B0 (0T | T Afofb eNBREAT e =0 72 20 I |
TET ACIRTHT ZCO S TeTq WICEAF ANttt STBIGATT 2ta I 93 TAECT Fear @ @B
(I =0 WIRCTICN A3 36 | g ol wicataafetst Sieara ey e Facrs w3k ¢ @by
wfRfey WA T *IifTe 27 | @ WRFFW 9FNG BRI AT SAR6T GIeEs (AT A=
TS N 7 |

R | Y7 WiEee Wi gferst it ARSI (Superposition) : Y7 A1 RfT© wAteTe wpTECwEE Gy
@WW@?W@@%&WWWW‘{{W"W@%\%‘?(Superpositioniamge)ﬁ'@'flﬂ'ﬁw
EBFTR S ¢ S e HeFo© 20 AT fSferml ¢ Fham e S=mife &7 | T afel
SNBEAE AP S TNe AT A | TE (AT APr© To AT e 1<
SRS Tl 8 fEBEEs @R w4 M WRee ¢ofed | g o8 af#etE @ier Awe
SIBEATTs SR T M st enfbfEarpme e 3@ | w6 @ a3t eufbfeamT wE
TET e 7 (AF S© AT+ “fow 2@ G5 WRCS (A @3z 775 I@ha a3l o=z,
ANEE @ AT e aifde =7

Tegre SACeT SieAfer efsfaw T S FAHATEr ot
@ 2.5.2 : AT @ FARATF afsfa=

A Eredwem | o e st o e efsko e fr
STCHTTETI ERIERICET

2S5 92 Bl-vo



o7 AT

ST O STl 2[tda &fffiona wiw 3feaa < s{@ifse | TRIE 77oiied S[fge 7ot J@ies
eI AT T GAT A AL o A | ArerT G AT pRend (QEife sm e
fafey, TR w9 e 3 eMBfea g afde | «afs s ewifbfeaes ffeg wiet zten- =,
FME (@1, OEET @ @F, orE @F, Nk 363 A@e, @hFER @, TFR_ee,
@EOTR SR, feferml 8 TR (T I (AT dfoThre e a4 s e sTifbfeaeT
AT B | Q@ AT SR (1 T eforfee 20 WO AR FF QR G IF
45 T e elfefim oifye 27 | eI e enifbfeaiem afsfim ffere g @it o< afsfar e
T | @ efefaT IR SRR APTEIGR SNy IR SRR | TG A &dr | e Segret
et 6 T (<TGl @ g ANCAR qoad viEHfe i At | e S syieAifen @ g
SR FoARART AT 215 3 |

Hj AITER THRA-2.5

g 4ot oy
S, AOTH(GR @F AL T W (FEH0?

. CREree <, FOIREPeT
o+, TFEIRETHA v, ReeifaeTba

3. @3B AeifE st enibfeam Mo afe?

<. & 000 ¥, YT vooo
5. T 8ooo q. Q¥ ¢ooo

©. TPTHIGR T (Fla-
i. @3t SEfieeiret Acd et
ii. 7 SIS S efefm sifos =
iii. eWBfEas it I Tow |
faeea @G Afdw?

F.1€11 <. i 8 iii
o, 18 il q. 1,11 € il
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GZHOATT (T

AI-3.%0 | T Mg : @R, T©I], I 8 4o

@ swen
Q AT T oA
o T3 Wt AR @ Ce AET |

o T R ¥OF 8 JPTZI SrgY FAC© A |
o T N JNGF 107 W FACS A |

F3 WY : F3 AT I =T QPR S0eTT TS SRR G AL AT | G

TR ot T 7 | T SO g FCe (1R 9T NRF @RI AT TS FHE (Y @il Cofd
TEF ABHRIT G2 AORTE A AHQR | NWwT A T3 LR Labeo rohita NTER SIRAT St
@

ffRe I S (Systemic position)
Phylum : Chordata
Subphylum : Vertebrata
Class : Osteichthyes
Subclass : Actinopterygii
Order : Cypriniformes
Family : Cyprinidae
Genus : Labeo
Species : L. rohita

FS[F @ ITF (Habit & Habitat) : ¥ I g S [Raw 3 439, 39, ™I, A&, @1, 2rea-aned
AYSTS Labeo rohita ANSA A | T N7 SOCSIEN FOIIT | T (TS foF I=a 07 @31 (@ “Afg=iart
T T | G-GeTIE N0 AR A @31 fO ST | Rietl a1 8 WMoz &AfFfos eeme (9 Kot
T | TSN IGIAT A T AT TAMS STHeTa NGe P2 M= AfCAEnT 5 T4 27 | F3 AR
SIS, AP, I, AR ¢ FFFR TR e 2Nt T |

F3 =T ATF 90 (External structure of L. rohita) : ¥3 TTZT (AT NP M (Spindle shaped) EEIN
TGO (BT 8 Y2 A TN+ 7P, 2F (AF Sl @M | HeIead o Mg fowg if qrdieie 27 =1 6T @
(AR Aot PETARTC (Streamlined) I0T | (ATRA “Bol I Jefa W3R »0g srwers FaAifer s
el | Sl T3 R de-2¢ @S eTw Rf*B 2 | F2 AR M=CE T6F A1 M2 (Head), 4T I (AFIe
(trunk), (TS AT 9 (tail) @ TSF SITar S+ F27 27 |
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FEEH
T Sl
GEITer =T

5@ 2.50.% : L. rohita €3 S o7

TR (Head) : (MTEF SATE 20O FAFAR PR @ #@ NHF TBF 0T | OWA (ATF TS SRS
A TeeT | goAt (snout) corel, [y, Fwifo® e | I feva e w=fgs, woies g | 1ifeme
TR I AT (eye lids) (78, S 62 BIMGIA @l @A WIS ACH | YA ST (BRI GG
BT 8 I e TI(BS | GRS IRFAIR AL (maxillary barbel) ICET | QT FALIAT o3 RETT F&
I | T AT GIBT IR TS ATHV AMF | TS oFwq W SR Faa! A | To! Aol
FFFAT (operculum) T +ifdfos | FgTR Foa R JIHSFOA (branchiostegal) ™I Fat
ATFICBR TG RATE (BT ACY |

@238 (Trunk) : VT 8 FEA VIS ¥ IHT (MRPIG | (PG SAGAT ARFIC O3+ QA
fARgeT wige s | MTIL T AT @ I A @A (Lateral line) MR Y IARS (7S 4@
e A | (IR P ME @I 4B AAT (Dorsal fin) s FAFAR Pree aFerer I 2r4ar
(pectoral fin), (EIICET NROTRN GHCSHS! @I 2L (pelvic fin) 8 FT& FETY AR 24T (anal fin)
AT | MTINR Preeea s TR s foalt (2 fag o9 ) 93 3@ AUeF | feqeten xem-
ARy, TY 8 (@Y |

(& (Tail) : 72 NC2A ARE PIRca SeE T 0T | (FTend #AfHg8 I R AT (caudal) ACF | 557
AT @IS (homocercal) WW@@W@WI AR ATIE T2 WRF GFAG b & |

AR (Scale) : FL AT (RS ST FOGTAT TS T*J 157 7T A AF, GRS S8+ 0 | F2
TR (TR ARFEAC A2+ (Cycloid scale) 7T NI AT | GGTEAT ARG CAAFR @ FAR 0 20
AqCF | AR (FYICE (FIFOT (@A AP | SR (FQEECE (BT 0T | S (FQCP (NCF 9
ARE FOGTE @ A | QST A (circuli) ICT | BT AFferestera e My qeefa I e
SR ST (GFIBC SR A, @SR TR elfeqem @6 763 I (A0S A | QT ol I
TR I 49 41 2 | IPTRFOIE SIZHSTA B @ (IS ©F 07 4fFw | @1 5ot 1w Afeg
IR 0 | SRSl IfAfRayeT @ 37 el st gfse Ay |

5( el e | SIReR T 2 W0 30 ey 39 |
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GZHOATT (T

AT

2ATRET, AT ATIN 8 R AT |

wdtafes e v @ e SBR[ Tz forenfce a0 w0, Tma 9 AT W 9% A0E A
@32 JMF SR AR SIMacE Fiof T TR 0T | P2 M0RF TRCE 2T, (F2Fe 8 @& ¢ o
Ot O T4 T0 AT | F3 WCR (NG A6 (0T AT T0ACR, IN— IF A, @ »{14yr, 5B

Hj ISR TEVRA-R.50

g i ey

S, A e WtRd I et s e
5. (TS
o, FRFET

R, TR (FW 0T Tefe?

. Cypriniformes 9. Siluriformes

©. T3 T CFCa-
i. T3 RS AT ABHAC A2 0T |
ii. %8 g G |
i, T8 WITE ¢ 4A0NF A TCACL |
e @ Fow?

F.1€11 <. 18 iii

BTG 78

¥, e
q, @fe3

. Rajiformes

. 11 8 iii

9. Perciformes

q. 1,1 € il




A1o- .55 | AW @ AAIISIIT AR TF HLITOH

@ Srwe
Q AT N oA

o T3 Wtz TSI TS JECO A |
o 3 WL I, TUG, AeT™, [e18 O 76 HeqzToq AT FACS & |

‘ oI AT | T, T, e, T, (o FrTew, S St

é% My @ AWITSIT (Food and eating habit) : 2 W& T | G AKRTS ST NI
QR AT | (RIG TLF P2 ACRH AL LM R Zooplankton €I IFFAT Phytoplankton (T
415 | 2 M0=d T YT FNeoa WMo SN @2 (15 #JzF A1 S W0 N G Ao Seiom= (A
AT o AW (AT GIRFES I | Q=G EAE (Fish meal), (TR ST, 38T 3010 <[FC SIIF AT
ToES UMY RO 9% = | ARGl % P2 W N A Ml @ el Iy R ez 3 |

F2 WIRA T M&ZToF (Blood circulatory system of Labeo rohita) : R @K % &S5CoHa
T AT A | T, UG, qNfTog, RAetd@d AN Labeo-T TG TR2TOF 1 |
5 | % (Blood) : I3 (plasma) 8 TF FHIFT (blood corpuscles) T T3 tew 7@ *if¥ | 7@ Ffowr 7

e - fewgfon MefeFapEe @ike 7@ s (RBC) 49 SUIRREC FE@riReys (e 76
ST (WBC) | 2 TRA T& &7 04 |

2 | gfe (Heart) : ﬁWWMWﬁWCWW(P&wardMI cavity) TS G0
RO A oS AE | R awe e SRRt
et Sge AT | T2 AEF Tte fedfs e [ow |
qA- B (SR (sinus venosus), SHIGAN I Sfer™
(atrium or auricle) €3 (SfGF AT T (ventricle) | RN
CSMT sfeat ey R[4 ewsw a1 mwlies o
S[ES | RRITER CO, SUHAN TTed I T | 97
aibre sffeet | @t «IME AT ST S
wiihe (ofeFa ferene efGe@ Sqe | (ifssifea
TR TRIT MBI (M0 (SGFeT S_BS | @ D 4F @
TS | @F TRF e @3 G 6 o=t T G iessT
TE ATHB IT W | @ oy 1S 9 vHFhe FABH AT &
jflmmwfmawma@mﬁammw ffibbb S ——

© | L[S T (Arterial system) : (PR IS JMRFF TMHW O, T& TS TR (MCE AIR® & ©IF (Nfog
J0E | T2 AR (o 4TS JS12S JIEAA- ST (afferent branchial arteries), IRIAT2T Jifewe g0
(efferent branchial arteries), e SUTeGf @ @ =Tt =i e 19w |
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(F) W4 JIf&MT <3V (Afferent branchial artery) : (3 73 < T TCO FAIE MGE CO, A&
TS T2 I O ASIE] JIEAT 4N 0T | TwIeer T SHIebR T O (/TS (@ 97 afbia [
g Teoly R ©ICF (ST webf et | @fs sferfcea w@ v e zietae win +14% g =7 | (oG
TGO &A™ (ATF SR IR (NG B (SIS SR JIEAET AT (FF T | =T (SIOT A =T For!
(SGI AT T | TeToI @S, O @ bpd (Qel i TN {7, 07 ¢ 8¢ Tl (SGRT AT
FCE | GF CO, A& TG I TRIAR FCA |

(¥) IR fE[= 42 (Efferent branchial artery) : @R 4 T&H TCO O, Y@ I& A [Arog
! ARRET IR OIE IRAR JFTE (N 0T | P2 AR SRS TR (ATF B (ST ARARy
FifEaE gxfva offE =) wdie afels o wis ot wea SRR ¢ IR Jifener axfy A | 2=y
AL 4N TR FRETIT AMH PTECCIE TG I3 I 92 FEIORITET ST IEfs g0«
e 27 8 G0 7% (21 I | &S~ 22w ¢ Sy IR Jifewrer ¢xfy ffere 2w @3l oqndy
“HIBTRIET SeGTY sifiere 27 | poi ¢ ved AR JifEareT iy qwfqe 20 B Wb siftee &7 |
SIGEIET SENEG] T AT qufime Rge =0 g3 Flre 96 FRAR F | 7T SHGHEE
SITGET “PHITe GRS T0A THIS STGHT 197 A |

() TieT SEE5T (Dorsal aorta) : el WG] (MGRA “BMCH (NPWCeR b T 1Y =CS o1 AT
wdfe e S{® eiifae At | 27 ey =1t i fEw ey [Kfey wer a9 R 30 | 9o Wy

FCIET 4 |
e
TIMEGE i

TR aTTE

¥ HEATE
3 EAE

1 EETE e
TS

g g
T =T
= wET

 — L= 2

ST T mdiE] ey

# [ 37T TR
Argaer

e o TG fa

fom 2.55.2 @ww@emmm

8 | fRISF (Venous system) : (¥ 73 FSHITR] AYRAS CRA [feq ST (ATF CO, & 6 A0S
90 S0 SItE 137 0T | *RICER Y S SITH AR FGAT R pHFeolerss, T7 8 LS LT
(AT TG AR IR QIR TAGIR Geed (37 RIS Aom q3g ot AferTied SRR 2o
TS MR A G PO TS TF GR TIFFT FOR A0S FZA (SR Y& = | ARG
R (T2 Y2 AT I 2! T TG HRAR I SR NIRRT (SARTT & 2T | (RS PEIR S @
(hfweran [feg e s 8 [feg far sifafre o @afes il R 197 s a7 T 76
TFCO I R IPCO AR A *MRI® T 76 SETeaa 2 0 | (T8 ® T4 25 X4l (cardinal
vein) I MR 0T | A6 (P8 0T TIF @ AW 9+ fedifee =70 | B =i TR «rore FifCam f&ar

it
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T AN T 2R =W 3R T *RIG @I (oA
a1 fReTT 6@ (kidney) 2T & @R (IS Siferara
3 T | JF (AT AN DI SIfCT fRrar Teogy ze g
e R¥e =@ ©F ¢ AW PO e RS
SIFPICGICNIRTT (Transverse anastomosis) G |

i il’ —wgd wiEam
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Q AT T oA
o T3 NEL PATSF F™ACF IeCS AR |

o JRRFT I FACS AR |
o T W QIR6&G F FACS AR |

‘ YT *F | T @I, “5F, (o fox, JifEm =i

F2 V=T W9oq (Respiratory system of L. rohita) : (@ (&1 IS elfy wfHce==

Toifgfore @ T A TS @ I TRAAITT 8 AN Ty 77 @k Ao FEfedfE o
¢ fexfere FARBRS = OF 7 T | MR (@F AX-AOTH PITINE WHAR FA O G0
XPITSF I | IO & ©FE T [T ©F (Gases exchange system) 0T |

P38 R G AFAT R | TETer AT Q@A F3 R #AfCe Frge 0, 4= 77 | 5 (&%l Fat (gill) @
WCRd % &% | Afols P TN (operculum) TN WO AT | AT “FAQCT GRACH G Forpl
AT TIZN I | AR Afendieg A (ot o fog At | 7o Fors fema wa<s! e
AT = 741 S A FE A (gill arch) I | QW NP SR 3T NG G T FoIT 727
FE | ALY OB (FF FAF IZT I(F A1 | Y2EWE AT IS (vestigial) T AT ProceEifw
(pseudobranchia) IR foo@a ME 4G BIFT To© @0 ACF | GTo @ GF AR Fod! FACTD
(gill filament) AF | FETH Ao oo e MR B (A IR0 SIee T T | 9IS
TAB @I (gill raker) T | FAF @G FADIQECE Fo I8 T (ATF 5] I |
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2o (Reproduction) : 3 T YIRF AT SATHA T GTI | Agfore TATE AR 7Yl ¥ R
AT T A | (FIF I SEE P2 WCZF 2 (Spawning) I TO S7e 906 71 | @reg® ™A Aifws,
e, FREY Topivre AT foF 'ITS | ARE® & AT ¢d-90 G, @3 7T Wr ve G, 79 ==
G T &ES T | IF AT F9Co 0¢ FTF ON (¥ | ©F @ &AfSl s Az & » 7% w67
O AITF | AYFTS GEAIL A00G AT T3 R AT N (T | QT AEH do I=F S 6T I1F |

ﬁrqsw ﬁW@Wm
At (Fertilization) : ¥ 8 fERIF fRTT FCeT SILCAMT Toog 2T AT e et | ot I8
Y FAICS T (S AT GIR NG (Ve S LI JfB 27 O 8 W2 T TS WLl A1
o O =ere Sga o | AT ANY T AT Sro@r 9-9o GERRRT T @R e Afsiee 0,
qCF | T TS 2pR 2T ST Cod 8 e I AR IR0 AN (AT =07 IR | AR (AT
S P2 R &be WIRG I | W I Weeg o e T ot 4w | s o

W@ "j’é‘T—QO



i

ox1 30T | fhg w2 W fo e oo Bea I | @ <31 e fexzene fow JeT | gomead 9% 279
e F ARCE PR FC | F AR AT ACS O (egg) BT 4T A7 ©F &2 I (sperm) 2O
T OR SIF PO TTF 7 =7 | T2 M=F [WEe (RT3 ™A e 70 =7 I G
Jf2ef = (External fertilization) I |

QW & (Life cycle) : ¥3 W q3f1fre | frares « fex &
FRONG (2n) RS 28| TRNB Asite Reifere 2@ S A
TP, GG @ orgEr W SAffere T oegem W /Ow=~',{i%;
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