A& ST

iz +Afafofs

Animal Identity

wfbamm @ JRATe T @R i IR | CAfbe qCATR
aTA S, o167, oI, AVRRe, WIHE-IJIZ, AT TSJITS |
@R AT TG D! 7 2R (T Tibe Aot AT | @
YT SE Z3G!, TG @2 F2 R FTRCEH NI F99 |
eiifergars TRt 4Rl #TS Fare 2@ A1 f[fey @ 7w
TS | fAEaTed TP ATE TEAMISIE ST 41 7Ll
T | e Q@ e endt facw R e [fey o | @R o
a2fB 2N FNE weEw Fa AfEFena Fwa endig ~fffe wre

Y WA (Key words)

‘ g @ adt o FErea

0 @ o @EEeiEe
0 FEmeN 0 e

o WTes 0 EtE
o eufsfea o wETe™
0 efesfeda o eeifes
0 SRS 0 [/AEA

0 GERs 0 e

0 IR Ee 0 FES

0 IgafE O @A

o ISP AN 0 IS TSI

FAIA |
(2.5 @St e : Hydra (T2E) |
@ WYIICHR AT AT T A 15 g
9 Hydra3d T A5 S Hydra3 3fzefom
T Hydra3 35 &%t @ R e A1S R Hydra 5855 : afrefis
7 Hydra-4 559 A3 © Hydra3 oo : AEREIE
9 Hydrad & %1% A5 8 Hydra3 aa2el 6 1%
9 Hydra 3 RS 3 e Hydra-3 5
1 WARRS : Hydra 6% 302 foq www b Hydra-3 &
-1 g A5 9 Hydra-3 far&ifst ¢ 3%+

MF
: ergfofare TRTRIIG

(Ctenophora) | REECSS ©

TG &b TG FAST AP T 4

T “Afbfe B | aE GRETTE TIGR WREES e a9y T4
T | ¢y A —arolus Linnaeus, 1707-1778) @4
RGN | o< 3°<9R 70 A QN TNGAE Hydra-3
ATFAY T4 T | @ GO 93 M FBCE G WA 12 3 O @
MR AGTST | Hydra @ GV TCST TR A Ho2® Sexf 73 2
FACS A, OF WS T I8 WA 7o) NRES TW | TR

| difiitea an aa mear e MAT 122
diploblastic animal) Sica A | 9+ 20 eI (Cnidaria), 01 BTt

braham Trembley, 1710-1784) 5488 A&

3 elfdergfers anmerna afefbe e 79 w0 2GR

FRARFSRT (Hercules) TRTATE @ WHALE I4 I |

fom 2.0.5 : TR@I g1
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@Iﬁ@ A& SGTNET T

Lo ST - TS o

AT Hydra-3 ﬁ'f\?:j oeife
/ | ST A2, SRS T 8 G G2 SHACHS

EE ¢ wipfeq fefere z3gm @fafmm w71 =1 | 200k AT efe AECE Tfew ¢ A
GWIFCHIEE TP H A0 (Bangladesh Encyclopedia of Flora and Fauna, vol. 14) ’5_
-:H. viridis, Chlorohyda viridissima) 93 _) I

fafeq awfen Hydra-a 0 QSRS < = <1 « awifen fifey e o
ST F€1 AT |

I € ¥OIF : Hydra 9370 GBI | s (3m, e, +39,2m, 3 ffes
o T 9 TEE Bfewa e e Ay @ e @ 3 o (Rl
| CITETI, TR @ BANIN TS GTAd YT T ANGT AW | FYE TIZT (A% S
FRFIE T eFTfae @ AfFTS Fore e | @ Fea Tt zre TEbve @ @ | 9etE
TSR (A & @A W (7 e (12 I0F) | S AR A7 42 0 | SACEA I

(LS FCHTD-2PA Tl & Fr ARy (D SO R SRS DA

Hydra vulgaris Hydra viridissima Hydra oligactis

fboa 2.5.% : GFfes “Affraet [Rfeq eranfen Hydra
ifrsifge® SY (Systematic Position) Hydra3 153 (3f437

Kingdom : Animalia (&1dt) S-S : HydraA CWQ(W?W = m
i) AR | (ACRA GO (A (A Al

Phylum : C“'da”“% CETIRE @ FIese ofl8) qqR ARAE IF (WA A KGR

%) AT) | (A TS ifen WS, wE 35 A

Class : Hydrozoa (Wf®® fctam) @ D AN TF A4E | ERIREhe

— (radial symmetry) €< do (UTF Yo ffefoE +4s
A 2 S R SfefaGR veTl
Family : Hydridae (93FSI3 394919 94) i o lcf
3 . g@fetsm Hydra-3 3 Rifey =@ A= |
Genus : Hydra (?7%f@ ey ’
* ,S S ) Hydra vulgaris & I (T W—W),
Species : Hydra vulgaris SR S AR oS e e tE ot A |
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enda AfRMfe-Hydra 5

(e b s Hyra 07 <D -GIRRCHSES
« QUSRS | o> <1< < 4 Ol <

5. TRTATHIN (Hypostome) : @b _, B, (R 8 ATHGA- 2R
et (@SR eeREEEEe) o] 2.- 22

F|: TARGTL AW S € AT WA ARF© T |

3. (WSS (Trunk) : 3G 5 (AT AM-bIFfea ©ofd HGT AFDI-L N G
ZRIe | TS s e et Ae AT |

0 IS (Tentacle) : YIAGHITIR (AT

P AfReeBita w1y (=15 BT qret

= T

TSR FRF AR, HF IR NAGIH
9 (T |

_ 0 139 (Bud) - SRR
Jy 2@ ?’I I oY YFE ABAS WFH FAG | A
AT (TR AW THIS| LA (AT 9T A
a3ifes 3= 92 =7 |
FIG: AT YT ATFI0 AP TN T

f5@ 2.5.9 : Hydra-3 2o

- ST (FINFT ST (testes kﬂ?°@®ﬂtﬂ?‘lﬁ$
JU 2—(»?7’1% o fowrrw (ovaﬁesm
FIG: TP @ G AL I |
©. AF-513 (Pedal disc) : (TP FHRATS TRAFS (M1 @ Biot B AWM-513FS 31 owee |
TG A5 (A TR WIS TOR TR &N @It ©tera e il e | e
(bubble) 73 T ATE SIFTH ALTSS ARG I
e e a1 for2131f35< eiFt (Diploblastic Animal)

SR o e o o GRS SRR
RET8 AT, GTeTTCE R 1 RaTHFeE A T e e T werw @frety ¢
| < 8T AT G (mesogloca) AT STHHA ' (ofera WrS1

(76 g (T8 ¢ TT%) 9 B AF | Hydra 7R A1 feramios ifim @ s Twrzad |
Hydra 9 Eicuen (Internal Structure of Hydra)
Hydra3 (7023 S8 +167 o7 1 ogfon | iR < < <120 (1t &fber

foop, foprew, =t 1 serew il T A | (RN DS INSRS DI
- Brese |
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N GrfveEs - TS 49

[ (REATBIAT (FITHA H67-LAMBT (Cellular Morphology of Body Wall) |

Hydra-3 (W23 SRS SFe (@Fraffie wkaabee mraba 3 | it St @@ s
T I | AR @Rt 1t ¥ [ A, 19-3253 e ¢ wweg amegieie |
FARZR @ B0 IAGE GBS (ectoderm) ¢ ATSTSTS (endoderm) TN +iffo® | @ LASE|
TR TR 7w o Sy @7 Ans | e ARocGiea D bR

ot - SRR G IREMGICERIRT | 7> QeTTR e I (7 ea 2w |

;—fn?-mo SRS HLAR! (P
5@ 2.3.8 : Hydra--3 #¥0="A

v L R

Y S, coff-==d e
3. THReHRE @

w5 ©. JALA T

8. WY IF

MAT I8 Q_$ b

b, T (T 932

q, fATeIRs

@ (FEET T, GO

FATNFIR T I T |

s. 4f2 e

2. afg @™

©. ITREGHTE @,
8. LA (FF €32
¢. JY 1 |

[iegiavout] [1Bens| [ iyaip |

5@ 2.3.Y : Hydra--3 (AREBIEE wexifes fafie
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e RfSfe-Hydra o

afeififr Tt IReGF-97 @R

IER FoFel S Hydra-3 afFeifieR @it 95 [ba ¢ a7 | @3 HAresl ¢ Fu=m
| Hydra-9 «foreifits s i wre

@A 1Y e afde |

AR e

5@ 2.5.9 : Hydra-3 afeifiieR @z

3. (Af-=17a® @1 (Musculo-Epithelial Cell) : PCIRER WMy @ea go ™ (of¥ -2t

ST WP TG @ T @ | @RS @A A qeife wipfen e @REREmTT

MAT 12-19 crsmarinnmersaaem | 2fsh @ 3 I3 RefFr, Sreet T a3 s
efifaraea SoifFge woa w2 A | &feld @ia 2@ P

5GTl T G (AR ABIHT 7Tt A | (@I

fowraa 7 &I goTe eptifee Sferst (72 TW | ad %*C"fﬁ-ﬁ“"ﬁ
oAt oTE a1 i eade ar (EReeRseD |- o
N
g R o et R T | b 2.3.b ¢ cofil-sad e

(ii) FarSamt wiat fFgpe 701 ReBB e ofote went 7 @ oreeas fotfeet A | (i) T @t fAreras
4R I | (iv) AT SFve-epifae T (rzd Z-Ia I ifm Tt Fm w0 i ve,
AIaRe 395 ST AR @ | (v) (T (I I AL TG ACS A2 A | (vi) e
VAT TG S WA N T |

3. BB (1 (Interstitial Cell) : (AMR-I@AR @I o

SIF I | Qe e, femer A femret, eum IHREE @3 oco
Ju Lg,zﬁmﬁtmm,mmmm,mem

T 75 | RGNS A R A ) 1 3> 7

e @ 3% @t o1om w0 |

* FIG: (i) RS iz g iz T I |
W
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@rﬁ‘wﬁs e —

8 JuU 22 Zt’ﬁaﬁuﬁ - fasm =@
MAT 22-2¢ ﬂ(w (i) Q&TE FqETS I, TN ¢ FEHTES FBre e @7 | (i) A Qe @
DATIR-12 Gl simaestemic (i) *TrEEe e 78 2@ A6 @ @ @7 7599 3@ | (iv)
N spEesfars fem sfiwl «mm w1 (v) e
—(Brein 1955) | (e @ 23R BRBTATS (totipotent) T |
FALIA (@Y (Sensory Cell) : QT - He@d @

e —— |
| 9]
(FF TR ¢ HF | 97 Y &V (ATF TF AL @IV (sensory calibon

hair) (39 T 932 W4 & (AT I (nodulated) TF ©F - s
fAofe 2@ FIgega ML & =0 | 2.3.50 : ATIA @Y
Yo @ED - s Rfoq SR (W W, w19 erefe) arzd
0 AL FARAR A |
[No Cell Division 8. I 18 (Nerve Cell) : @R @ (INNERISED, il

wfge WERRMHE @ 93 TH @ETE ¢ 73 A ereifes memm

d 2V 2227 afvems e o oo | QU
g

@R
@D ) 7 @ e Twem o fafey wer SR
34 | (i) R fafey @itae Ftes Wiy STy 9oy |

¢. 2f¥ (@19 (Gland Cell) : Q&7+ ERODRIRINEERT <3073
frafés magfe afon e | RSN gk
b =
faefeam

Sy GEEER) B3 Fad I MRS @I T F (@A AS _
TR 0 1 (if) TN B F SPICS AR I 1 (iii) TRGT A g 4 3 53 - afy o
(RICRA 4 Q) NS H A |
b. T FTE (Germ Cell) : SRITH SrteTs Sy o | SIS
Hfaere wwq e Hg g3 FEFarEe 3l Fe WS, GG ege ol RS Tgvs ¢ 3 fs ==
favae e fa oifes | wifaers fewmafs I ¢ o, @3 s ol cotremm IR (polar bodies) TF
AT |
I : A G Nz 4 |
q, fATETIES (Cnidocyte) : Hydra *nee Bgl IReqaa Tl s Samee :
JU22-24 (TR T T 1 @1 (I ot FATEeIES el A | Camarer o, AT
a3 s fies FSfmad @ ae wemeaEs 7v o | iSRRI
QU |F-|g  (cmidocil) 3 ST TR € IS TS TAIGIRES <21 <7 (e eia e (operculuim)
T
(hyprotoxin) T TS 01 o AFDoTS RGO FTSHTS (cnidoblast) T |
JU 23’26’ SERED (i) Hydra- B2 @1 & SIS F7 S8 9% T | (i) Do FRIT! 2 | (i) G
dU 17 - TS A | (iv) AT @A I WIE @R I0E AR I | (v) Frerizte cfrefes oryg
AAE |

5@ 3.5 : i =17
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i ARbe-Hydra e

S fATEITIZI6A %9 (Structure of a Typical Cnidocyte)
Hydra-3 @316 s freriizs ories oo, fearem, ami=iifs s, e 31 anfon wigfes
a3 s 3ffe weeten foem oifde |
5. WRAY (Membrane) : ATo/F WUEHZs fG@d WA WIS | BIHA TRALMA AAME
STIREGIAEN 3R (@I oo e @t efFam A | ARG Sy 7 @ =g
Toifge AT |
3. GBS (Nematocyst)
B i bt e e ——— =y QU]
)% MAT 1920 s ST RAEIE R (Eypnotoxin =@ 4 &It | 7791, 3F, Tl JGI0 A FFOATF PR
ALATTA Aoy 2FTIfe W EIf FIYE I | JAEE €Tl (AT A (butt) I *TIFB (shaft) I |
E TV 2324 v ST EBEAEIRH ) © > e Fevs s < el QD
(barbules) (41 I | I

ﬁsa 2.5.59 : fTERTIEE: IA-FCIRT S—TFR Y3 TA-TGI 0 A FTZ™

O, FARFFA (Operculum) : FOIRE TIZT
SRR 15 53 afb #{it 517 T3 |
8. fTeiB@ (Cnidocil) : REMIEE @MEa T& oMed @, 75, AnERSDIbRCeIsED
aFerE a6 3 Forsfre MR (cilium) | T GoeR T Fe T T AARFA A
TR G2 ATBIAT 6 R0 &faea et |
¢. ¢4fSF @ TN (Muscle fibre & Lasso) : (IIT MBI ¢ (WG i
CEGTNE PR (AfOP ATF | GZTIS (FIFF 53 AT TMICT AT 93 IS @& 71 T |
; ypes of Nematocysts)
3 o7 o o= fAwe it i@ (Werner) d5u¢ DaE
RS e a7 T (@7 @D FRBTE v dra Y ST TR |
>. FBTifbe a1 (AfRGITT (Stenotele or Penetrant) : Hydra-3 517 4304 (FNIOI0F 04) ASTAIR
D | 9T TS 7T, FAAl, ML T, 6 e g3k foAft I SrF K ¢ fom i A e
JdU [F-18 = mm oy (G fost e (hyphotoxin) are mue seaanen MAT 2.0-2]
@B e oz e e I e ReniEm g SR oI wwm ¢ w1 w0 @ |

GI<7 fFSl7 @ —¢/4
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DAT I7-13

GRS <~ foen

LY

. SECST (ST

(Volvent or Desmoneme) :

et WTFFS (RS

@ @I @ e AT,

fog fAfee zeam M e
IEFT Wl wWwwere it bl GRS IS oBfReRm oSS

e 38 T | fom 2.5.58 : Rfeq @ EEHRS
@EEP T FoH TR @1 I WS 40 TS TR FA |
9, C’E‘a"fﬁ:‘f&lﬂ W <1 '{Cﬁw W (Streptoline Glutinant or Holotrichous
Isorhiza): 9 I
@GEED <=0 T T TR IR 5 4R PR WHIICS R R |
8. eofasfem ﬁﬁ:‘ﬂ'ﬂ"ﬁ 31 ST SRETAIZE (Stereoline Glutinant or Atrichous Isorhiza) :
QT AR CRIBIOED; TTaS 7%, SRR, 6 FoifFs 77 G M T |
@B <<t @3 @ T T T FA 5 ¢ FFE BT TS AR I |
ISR @ fArwtsm @

(Mechanism of Discharge of Nematocyst-thread)

TS5 o e QoIS < T o T @A | < 4 <o A s
T @ @I e ezt Twie 2 @ afewnft o 20 | @ FReE Hydra-2 IR Feile zEm
firIR-oreea AP i &SIt (NIGITS et Afitens @Te IR | ure AR feeta wre S
o T foorad wierfw siote @y I | @SOS GOV SIUAMAIE)
R ReI <7 Freri2ns Frefm =~ Fama 93 SR Y& I @3
w4 7o A foera et T Q@ oS viot
(hydrostatic pressure) (0@ (T ﬁW-W

e sifere 13w e =1 |

R GBS B TS A A | < vt
3R S AR AN T 3 W | D

RS fEw T Jaze FreriEs afegfrs .
fo@ 2.3.5¢ : ABIFEER s fArwet affwa
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@rﬁ‘ﬁB e ——

— i’ﬂ%’lﬁ%ﬁ-fiydm v9q
* FCSHIRS & GRIGTAEST W0 N
Ndrea 7w IRAIRIEY IS
). 1y | Feifaa sifee afdmre afsreifiem fRCCrIRET B TG |
if¥-TEd @I TS A g |

3, o et s, Freie, e, FIAA1 @ AT JAFTE GFB (NEAF
RIS, ARG, FefEam 31 femrerm <fe v |

Foyifn e #ifde |
©. WRAY | FER s e g | foréia =3fbw ffifs |
8.83f% | aFrefitR yaesh Res wema @ || Frern=s e @3 ik ser |
¢. I @IS e I | oI <31, STQREFI, 51 @ WG 4TS
SR A |
TG I TWEGD-a7 @R

* Hydrad (2D NSTAE ICHIEH a1 | ot Frardawe fw s<wgm +@ | 9w

Q@ @t oifde =7 | @S @
e g 3 (e ZE-

S, -t I @ ﬁﬁ (1§ (Musculo-epithelial Cell or Nutritive Cell) : (FII&TE S
0, TEFR G TWGIA QPRSI T GE ATE | AT (I AW ARG, 90 @
e, FEh 1w e f[ifey g 787w | foorm anse crmener e iffitrs e 76
To3fa ATE T (ARSCHD FASANE TIZH I | (GARTeTeea T T 915 AeEnae g A |

|
foetam 1% Aes <ot fefers 42 eI
O RSRERReD <<=< TE 2E y-8f o YT FITEE TS AT |
DAT |o- 2 O R iEe): «eTTR TF A8 (AT 93 I IS FAAT qB 77 |

IR @I 1 : (i) AR gadTete T

SCEBF-SACN LT (RS 2P € (o1 A | (ii)

T A 1 (i S CIE>

| (iv) ST @
@Y Sitwifers T qfRR-ne 2 2= w47 | (v)
TAATT (POTE FAAT AIA AL I
WY TR ARAT I

. of§ @ (Gland Cell) : ez 42
(TR FIE FF PR (R TG I | QTR

S 5@ 2.5.5 : Hydra-9 T8sGLea (SR

G117 717 #i@ -¢/B
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Y e - fTom s@

g o ST CEEREERRED | << D
QETE] YIS BTATEON TLEH TFS @32 Fiftea
Tear =99 37 |
)+ I B (PRGN @ 40 T (AE ARAT
T GNEIRY FES T | QT IRTIRA ARATE L A2 I |
Y aiff @ Ieea 31 : (i) TRATEE afy @ Feys et qmma f#ftee w Tengese 2™
I | (ii) T ZE &AfF @E Frensa g end-a3 w9 9o Al Ty $ |
©. THRPEMHAE (F1F (Interstitial Cell) : QST M-I FED B TN TG I |
FFSATF @7 GPIEIfRT (A WS @R | Qe o, R 1 e 3 iR e,
Ty qrEIEE i, 1@ AR ¢ 5y MR =W 6 |

8. JTIA (FTE (Sensory Cell) : QST (AM-AAA (FIEF FIE FIF SIAFS 77/ @ 7P (I |
(I & & (AT 5 757 ALIA @I FEArSae Srore @3z (T ey & (2s fsfe @
JAROTS AN & ACE |
Yo FE : Afa A Pt 2rafie my ¢ Sy AMTdd geied 612 0 FIRLFICT (@39 I |

. Y T (Nerve Cell) : @ (P (TR (08 1Y, AW 3 I | Wfvwe Weaii+2
32 936 T (@R ¢ 13 1 Srelfed F *eife ©F [ AfFs | sgerEr s e Jiy wifert
N T |
IS : (i) TGN (@ (A RS TmioE TAYE afefEm % = | (i) o [few @R

PICEE TCLJ ATTY WO |
eI @ ATRTEIETR T #Md
RHCIIREEE af*reifif eI
5. Beaf ST QT (AT AT T | QTBTET (A T 2F |
R, WY MT=A 2R e s[ge | mzd foerag e widie Setame
@ S 3 |
. 4f? @Y TS (T ¢ FIEARE @¥ | FIWIE ¢ FGES @18 3
@ I FIE feifes |

8. Fefbe= st e fee a1 R = | | weifEge |
¢. frerize Toifge W3 ve, foieR €@ @ S| WAfES |

JG JIZ© A |
b, G W% 8 [T | (IS AT I | R |
q. & (RT AR AGTS (AE TH FE | JoTS 2{[B4 I (AT |
@R AR (ATF Tiol 2= I |
CCAITHT (Mesogloea)

Hydra-3 @it & syegreiiom MR w<iye (i SaaeitaD

T R B 67 @ S T I Ry, O ST T AT 4R AW-BrFfere e
@117 @ @R Reet Am-srefen wfefie AfEe e efewmny R @ e I
(@f*i THATS! W S | Hydra-a G 67 0. TREEGE 47 | @RCIREe Acaeiae oon)

RU22~2 =2
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pxe
W
A

E MAT 24-25

g «fffe-Hydra )
RU 2222

FIS : (i) O (TZT TR TS IR 32 G G T PRIel (2o Sien o6 | (i)
e 7t s fefemst Fre a0 | (i) TP 8 AL (@FEOPTIR 32 (AfH-zE
(IR FCEDTAS ACAERET €79 I | (iv) @O TRFS Giff-w@d@t @ AETArE

TR TEDE (R A IR A 2 T (7R I 7 27 |

FTBa : AR I VR SIFR TR
(Coelenteron : Gastrovuscular Cavity)

Cnidaria 249% AfAHa (@F-Hydra) TSTSE @I (AT (@ @I TAFE ST 4=_A
TS, SIS Brerdam e | «ft eHefieT Afgs ga 13fey (AF @mrea CEes 1w FEEEe

Tz = 39 #ffaers 27 @3k #ta IRTFRT AfF=11F 706 |
g qw Frerdarma Wil onffeRzg e @R
BT (A AT T AR W 93 owza ey
1 TSI TR 1T 72 2 a3 TOLIIA
RERERRD <7 A Sl R ReEe qEyeme
frrerBara IR T eRtR e Jifems T IBE
fife 2w | Wi,
SIS AT, 77 6 (o1 A SRR AR 0 1R

T =W | IR PAcrtas e A0E 0 Qe FIo =7 |

DS S FIRG AT (blind gur) A1 FIRS F1F
(blind sac)-8 I | T ALRA BeAfeICet Sfge 4 A@
fem, wrefie Yafewme Taww @S A @ <& o I |
e & BB e oo e
MILISIERELT] e e
3. S_YH e ¢ shfteaifea R e = T B [T |
TGS F FA |
R, WA foea ¢ A Ton s oTer Tge | RS e egreifieT wige |
CofEB IR i WS |
©, Beoif crErtETs ¢ i ofF e ATSTEETS |3L WFEHIA (ATF
TES | Tge |
8. Wy uwiv | fifey oo cv-z<fre, T3, g, TS (I % SIZ IR |
3% 29I TS SREH FA |
¢. qRIFS e | s saw o oz | AR, 47 @ I *mnd o4 A |
L, IS BY (MR 1 A | MRNRA ¢ AT TRE G A |
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G - fedm @

.. 00 @ @ 00

FICER T Y Eer e @
s, coifiwrEdt | @freiiem e it I s foe sifve- afgm 3. afgT wex wEe R I @32
et ! GG | afPrferE e @3 TR 9 | e tofd o7 |
AT TG 7 AT | 3, TG (AR B R A |
3. 3EROEHTE | (ItEa TGS J | | ARG, WefF ¢ Sy wwR | e «freifier @ @i
@ (i, R 3 (@I TG (9 | @R FATERS T 21 |
(IS TSTIE FIA ATE 0
IR ¢ (REBIEE | AICGI2ATE™ ¢ FEfFme offea e >. SR ¢ efsrwe gfen
o fTeEES | S TR AR | SEN I | PR e s R T = |
fafwesa | a3 ¢ e RATIHRET A0 | @I | 2. 277 9% @ 5o R A |
TS TS AL TSI G FJaw
e I 8 Fiffem At |
8. A (@78 | PRt T @R | TF 218 AL @RS | @R NGE | @ @I Swis a7 F 13-
g RFFESIE 2O | | FYoEd AN IS | @ (MR 77 |
3. TR (T TGS JS FLIGA
¢. Y (7Y AR S04 | Y (A ©F 277 AT T =z ey S A |
Ay SRt o1 97 | 3. fafeq citaa st e A
L S (P TG et |
v.aff @ | HI oRE ¢ | D! BEIFIE; QT Fose >, FIBFPT A S 3 F I |
AM-bIfe ogere | | Af-SeEd g | 3. AW-5Iefed af¥ @ W™
I ¢ FoloW RBITE 77 |
q, G (P | W N | e ¢ fog FeERe Fomske I S TN A |
SHRGSHEE @1 |
IR T Y Ao B
S, TS (F1T M I§
s, 4f8 =18 MEREER S | T Jeay B T A | BRI AfAAE S |
T S | g FIomye ¢ 53 FEEET | . FIEERE @9 Afa @re
e # |
3. 35 RfERTE | vt of? item farmel, (e 31 feRre @3 (@IE | AT MR @ @I
@R TGS B0 | FARBIATET ¢ FIEfFaT AT | @R FATBRS TS 2 |
o, &f @78 fafraeia ot e | @TEEs ¢ Eem waawdt afg @ | | 5. [Feye «wenzw R
TGS FA | AT AT T |
3, WA e Mepe 1 |
8. FLA! (@ | WERCRER S | 7 ¢ W (P | [F A0S AL @ | Swioet [{ers e S
(TR T | T | QTR Tafgfe azd w1 |
¢. JY @ AT CRTE e SRR | @E ¢ e FLAA! (T TGS YIS Tl
ES | 7 8 A AEfere oo 3 | T ASl (7 |
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enda sfafsfo-Hydra Q3

l Hydra-3 ¥9] ]9 8 Afao &fFAT (Feeding and Digestion of Hydra) \

*f¥ (Nutrition) : (¥ torfaa alfermn andt fire ARt (U3 ariem wibe (o vy &R I
Ay et ATEW @I AR ¢ CiRd BN TE ¢ {IT AT ARSI
ARATFS AW CITTAT TGCT (A TR, e, e Seotwrsr Tonifen =g
Wﬂwﬂm 3R ATTATR FHAT6) M (MR (AT ({3 IR (77 ofes Af? 307 |

; Hydra3 {7 -QHYAR@SISA(Carnivorous) 2t |
@ 71 TR TS SIAE @NoiEe M TRred F1 F4
I, T 5 AN Hydra3 A4W AW | @G
e @l W gre e [feq sfewrm =,
Cyclops (FBF*) € Daphnia (CIIEfT) TS GO

(annelid e TS ) ©t3 A9 I TR FM
ORI AR | AgEes Ad Bopaer fbifees
(glutathione) FIF GFLACT RS g AE T ST

Cyclops viridis Depliporuiaa e M ged I | _

5@ 2.5.5 : Hydra--7 2419 1wy

RF1T G217 @I : F4E Hydra Moo f6ea A WG e @are! gre JomR ¢ SRt
I IR ST QATF | R AR 31 Ria F10e SeE FREE @GR e Thie =@
Teo @3z @ P S =opd @ T e f{fen @ma EHIES - e = |

e o

\J

DGO 4

TR Siere g

5@ 2.5.55 : Hydra-3 1310 @19 @1

SIS (BT - AT Boi WG ofotana 3 =< AfbATB e Siorer 7 el I
wibee o PO e TBES RAWBRE (hypnotoxin) e Y Wl
R R RS | <3°% S Gt (AT e Fe
fara =T | 72fem Hre @ HeU! T ©f 4% FE | WA SRS F1Fe Afgras Fepe feae e e
faifbee 200 @32 BBV @ (MREBIER FCHGA-LACIR T AWy Feeevaes ao ¢ofieg |

QW7 Af3%1F QA (Process of Digestion) : @ oA efe wiva tue ARy Ry
TSR KT (STH ST, T @ (FIE CNFY BAA AYre AR 27, oeF AfRAE 0 |

MAT [F4K

e &M (arthropods), (@B 25 I, 2ewfe &4 JU 15-16

Hydra-3 X175 RT3 198 S85gqrad afgerm (s 7oy Nepe 20 | Afaeiies qib. e sy 25 RU-22-24
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A& ST

Gastrovascular cavity - found in Hydra

R Gt - faSi o

. IR Ao (Extracellular Digestion) :
| AWy FTETate e s e g3ifey 9% 2w 1w
3R ABIGIY AFLFRETE AT T | (PG I € TAWIE 2 BT €32 GSIZN F9 FCF |
NG O PP Y W6 | (TREADIRRA 24 AHDH- Tt il (=5 (=B I
HAfRTS = | @ AW TSI (I FIIGET AT Z AWIE TSI AN SIS s
T | AT ArF Fiepe amaReE e e AfReE TS o G R
ARTCATIRE-« s e, ©T2 Afre @ == MR @I AT @

3. WS AN (Intracellular Digestion) : (A JCEHDN-EAET 0o W) RS TG
FA ARTS 2 | O (AAfF-TSEHTRTT FAXANT (IR FAAG (79 0 5 AT S ST
AN AN (P TF AT (FIAPTRBIG) Fenidsaac I3, FE (@IS [o07 AR e
R | AT O (A o7 Ao AReisew (0 Fepe qNEnReE AR ARAT 27 |
YT TRTR QT RIS (ACF G FHe W AT AEF I | A FA7 791 Fg77 20 =iaw

e 3B 2w ABIzE (2 ey «vens fepe = | RS R,
TRAT GRETSI S WS @FTe ¢ FERE @3 SIIRETS S e Ak S
STV 3 IR AR A | Hydra S, GTR @ (% 141 WO 24 A1 I MRS
R T

AR ¢ T@TFIHA “AfetF N

ISt T Afohe TR AN

S, TS | (P! (I ASJIA FeRb© 71 I RO | [ioS (@ican weysa seafoe 77 |

EAD| SRES @A 71T 91 <fera foea wewfbe 77 |

. W7 @7 | HReTS @Il e s s e FIARTIZBI, PTG a1 oW

e Ay RS T | e 4wy ¥e = |

o, &S A | A B (AR, W) A St | g2 Gm 4wy e foee wRge

TG ST A | I |

8. qverdy | foq foy afytem (¥ gvwnzw fMgpe 20 | | Afsites o ermean gverzs @
(PITET FARBIAE (AT oo =7 |

¢ (R 8 | AWIIE ARRAOLTA TG ARANMTS 26T™ | Ay 10 ArS! ARBIATES A

A | 1 RSy @ enfe =m ARIE I I, (@I AT 90 |

v, T e | mrm ey et e mifeere fafee < | | e ey 39 e e =3 |

AT, R ¢ 7o : QRS SIS

CREERIRSASTINReIED -5 < (TR AHGT-2 @ FIGER A B0
yfew i AR ~ife @ces wies fee orea 3% A =@ |
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o “Rffe-Hydra Q©

@@@l Hydra-4 59 (Locomotion of Hydra) ‘
QWY AL, ST, TwIPFR ST (1, AT 29717 STAETH A1 TIH GFFA (AT TZA
FABES 27 ©IF OIS 5 I |
Hydra eI s +fifars fAafeers 3@a e AM-519fS e @t dtee Amieas, e,

e, =, Zepifn Sl S0 FAISe 21 | R SR SEE) > TS

FTEBA-LARNAT MG B ACE | 50 S, (FBIOED, AFRTT @ AW-5S beTt STa<wan

I FRA Hydra Tai® T (12 L@ AL (@I S IR [ F0F (AA10= | JY @0
P “t2 @ Twroat (Ao @i i e Ao cftee aft wgfoe &1 & Hydra-3
(7R BT 8 (W61 W | Tes AfE @ieaa coff¥ e T Swtsiet cofteicst o Jereer coiféa Teet
PG I AL G AHFGEH (R 7T 8 FF T | (ALZF GFATNT (AM-adt (S0 F0HB7 932 &)
AT (AR (FITIT QARNR T Hydra GE @ @] TF IS #4107 |

Hydra-CS TS5 €373 5o *1%f® 721 19 | fWCS Qa9 (ST -

MAT ©=22

o~

q f SR SFTS 9F AR AT m@mﬂﬁ“maa"wmwwﬂ @R
TS T | T Hydra o127 i iz e o ¢ Sifew e wers fefen sz
o @32 IR YBFT @RI TR e WHE 4@ | 9IN AM-FIFMOE T[T F0E T
FRFIR G o I3 W32 IS [gS I3 Gt =@ weE | @ afed SRR Bw Hydra 3
SJ1 A | (IS A ESACAHT B AT (TSR TS 74 I FIER 2 T 2GR @ 58 (A0S
SARET R T QT FPIR BEALD CSrIe] Deret < SHICAID] Dere) AL SSiRS S @ “F e MAT 2| —2.2__

T feonem e -SRI BT (AF TS CTETSIT WG
AT A 1o TR YA IR ¢ o
SEANSEd oA BT FIAT

2r @ R R R 4 7 H\d“
5@ 2.5.20 : Hydra-3 T afeam veaa [{feg qio

MAT \C-UF & TR (Somersaulting) 71 ferardh : «fb Hydra-a el G v effers |
SfSEs S G Hydra TGRTS @ HafS SEpEd S8 A | 5T SFS Hydra (S
PR Aifeeie IS AfoTrs wrem @NEsa ARy Afestews = 3, Wmﬁqﬂm
B (OfH W | A AM-5I3MS [T 03 IR T o3 T (izie el I (7 3R 2798 (MEE
Jfeca IM-5fea AR AfSoitE = T, T RS’ Fo o =W | @I FRF TF I
AM-51fe7 ToF ©F I (MRF G IR (¥ | I I7 @ A= 7236 9 Hydra we
e @fo e A | 9FA A Hydra 930 IR TAR G2 AR AM-5AM ToF ©F A G [

TG fo a3fed
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a8 e - fad 29

sl 5771, 12 v oo oo o1 7 | e RS D

"= sffeones s asﬁasm@vfa7m “f-51%feq Toia &7 T Aieil
aﬂ%mqofsm
/@W?P’Ih
@* A \—
mﬁ_[‘[\dm

5@ 2.5.2 : Hydra-3 Tigeioo2 eifewma serea fafeg qrof

©. A12f%e (Gliding) 31 STRRTIE 5817 : @ &f&FAT Hydra *Motea IReGIT @FIRT (TS Fifze
T A0 A | A @ F ¢

8. 1Tl (Floating) : TR\ T Hydro @D i I GBI B0, .1
218t fofe = Ryre, ze ¢ $ofg 2 A7 FFetE o B | QI W (0 WSS (o Trel
BfST (N Hydra NI 2@ (901 A0E | GOIR A1 (GO (@1 PR (318 @S A1 |

Y

@ 2.5.22 : Hydra-3 ifeqy @2 519

¢. JTS1F (Swimming) : FRFGTAT (GEA NS ATHIETS IR €32 WX [OfE (AT TS I
Hydra T(E3 (FF ATAINTS FCF TSR FIGTS AN |

G « 2 Hydra SRR TR SRR G PG 0T | AT
AV-53T TG & I NFHS FTA N-5EF TG TR FoH I |&
S SRR T 2

|

q. ZI6T (Walking) : 9 CF@ Hydra O (AT23 ©IF AW-5I3M67 To7 71 (@2 IS T2 oW I3
@32 FIICE ATIF TO! FIZF FE TCEBION A7 TS 5ars A |

b. (WIRA ACH6F- &3 (Body Contraction and Expansion) : 9 & Hydra MT® 1% 3@
FRADIER (AN FIET ACHDT @ AT NG (T A TS MG 8 T/ A, T 4F
CAA HACE I8 T |

5. G (Drowing) : SFTRA 37 ¢ofd 26 I9W MR (N Hydra-3 R O T e 2Nifea fAesa

e e e e . SRR
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NG SIS A
mﬁm-Hydra Qe
T4t/ Tefl 5o TP /fONATE 5o
d. H\'dru-?lﬁ'C“NWW%l S. Hydra-3 43 58 %S |
3. Tg7 sifesrig effFw | 2.FS sifesrg afew |
©. @ o oW-5afe ! N7 Boita B W A | | . @ afEn Am-sfe Mba ot T A |
8. 9 AfFAR Hydra 34 SRS To47 o4 8.9 &f & Hydra 937 3T @3 9731
foa wrer =11 | AM-pIfed Soa o7 Wea WIS |
¢. P Fq1 Afeonea WeE A4 | ¢. 9T IS G AFFAA AW-58FS
IfSoed e At |
b TR HCS QIO 7ot tofH T | Y. G HATS G 77 ol = |
q. 9 GHSTS GFIMA BFCS Hydra O (TR q.9 FGHSTS I & Hydra 17 (TRA
WA WEE g Se@w I | W faed vag Sfeas 303 |
b, TR VG SO TR T @ AHS SIS T || b, T G WOT A G 9 (S TS 2 |

Hydra-2 ¥ (Respiration)

ISRy <7< 5 s 72 Sow surei R sicafbe 2z
%:mm%ﬁc&mﬁww@mmaﬁm afsrerf® @

TIGTN 17 ATFAR AT A | W7 (T8 FIEA TRAHRT ¢ Af qFToIa Ifzsfe 27 |
SRR : -7 T FEE (I WIS WA T I3 N

A S &3AEE G HCEe We ANEs A Jewnd A | o9 it afewm Al e

PRI (@ITE SETe R 906 | @I ey o4 eiRwERe A e e sy afzsfe = |
Hydra-9 (3595 (Excretion)

Hydra g!g@g! (Irritability)

SRRSO ERRERRED > < G @ Hydra-1 SeEel
T8 AfEftEe 21 |
S. ™ : SO Hydra T4 (P ST, (T—ATS!, T8 Sfgn, WIS Seritaa e
&Yfeq N W S AM-BIEEA NTH Ao77 IEF 1R BT IR | N4 45 T Hydra- (61
fita @3 oirza SefRea 31 s g TS = |
3. WTET: WSI4E WA A HPE (FEAGIZ Hydra-3 2 T | ST RS>
 (ffTr®) ST AT I A Hydra ST TR |

o. ST A ' T
TN SAfTSIeR AR 1Pl (@S A, $4 Hydra A3 dta fW05d e @rs 4w |

Fgraers S 3w 4 %44 9B Hydra 97 R € FEFGTAR FCHHA-213¢ 1B A0S |
(o ©a1 s @ s w57 Afere vw | 68 F4E Hydra IMITTCR T 33 7 oifers ffey e
GF TS AHIfeTS FF ACS |
¢. R o1 : SREW & Wagfes 2z s AR Hydra (TS LTS &S i o
G2 9T T TEIE TEvS @ T |
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Qv Grafee - 7o 4w

Hydra-2 J{I{S® (Nervous System of Hydra)

GTE TSR 7Y
(P (AF [ OF QR FIY ST 707 I | 9F HY
SEGTE WIFS I (TAGIA0d TSl 97 G QETA! (FIA!

STIRSIAA o157 IR A |

AR TS A 93 FE AqY TEE WAEFS |
4B 7Y T af it g3 st egefiee A 3@
qE | IR 8 AW-51fe Were F{Y TS 1 AT
I FE | o [P TEAF AR AN GI2 AL €
CIf-S@R @I MY IS ACE | A FIRETE!
AfT (A =, S @ AT T a7 I 7Y
TP NG CAH-N2T (@0 (@99 I3 |

‘ Hydra-4 @99 (Reproduction of Hydra) l

@ &ff T T e 30047 T & SETEy S
QR % I OIF T A0 | @ AT S TRIHR T OTHSIA () I 9B ewifed =y
AT TS 6 UG FfBa MG HArFen? () e wpfempt agiea 5B @ | Hydra
MAT IS - o < atw Tow e we gfa ata |
A & (Asexual reproduction)
MG TLAVH QIGIZ (@ G TS T SICF WA G 07 | 9@ €307F G %rers a3 fo

@ G Hydra 70 (02 g e ot o | QS
GREEED 5 « Ffre 3 et zeE-

5@ 2.5.29 : Hydra-3 (% A GET<

5@ 2.5.38 : Hydra-3 SFEAMAE 41913792
MAT (4SS . mmemem Budding : @ W@ s T fen  CEESRCSaIReR
GRS SSRGS | 73S (< S €1 @ e i 2 |
i. feEar s (R et A iR @ B et 30T o e Ree
T 93 FY WS AR B I |
ii. “#re WG T IT T FiAN, TS TFA (bud)-4 TS 7w | are afel, @ ¢
WGl 38 =7 |
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e “fffe-Hydra Q9

iii. TS T2 PIaTtan IF (307 1S 27 |

iv. TS e 22G! (A0S +ffE a2 I T T @ eSS 2w 7afew, TXATEN ¢ F

v. QIR TS TRY! @ I ARG @36 JeFE <eew e = | Aef o 18 2w 13+
o Woe) RGNS Y G (A0 ifves 07 74

vi. 7oy Z3g fftes 26T &S AW-51%TS oifFe =W |

vii. fire 23g e {parem «19 fwftee @ 389 ey T F8 Gha 09 oF I |

AT 936 Hydra-T (@1 IS0 TFE B TS A | R T3 AR T 139 32 T
AN | ) TS Hydra-F o7 3f5 woram eif wret (e | GRS R R

|

3. fA®rew (Fission) : Ko™ @ Freie o afewn 77 a9 «ft ek sealbe =1 | @F
e I PIYR W2 Y2 I SCelET We Ko A Srere I8 (AF Tos 3G TF | GTF
A& (regeneration) I, FA @ efera rzg A 3 /B e ﬁﬁf@@ 7| @%ﬁﬁﬁ
G (Trembley) S388 I TN Hydra-d 2resife Fwer Fdt gt 303w | @ owea fafvey
S TR (o wfews [o ¢ gk 2 fifeR @ R W < o T e
fafen e 1oTR M worey 2RER e 90 (R R R | e 7o %S
Ata, TSy Rerem ¢ wqag e |

. (RS : T3UF (X (A FEE AN 12 A el Ue Kew e arere e

(AT AT Z2GR Teofe = |
: (I I I (MR TRFSIR GFIEF A% oS 2@ Arers 4@ (AT
sfererenite afeara Tgw TG & T T |

@S & (Sexual reproduction)

@ FFRTS TR YIAWE (n 3F) TAFCIIE, TU-SF1 ¢ A 497 ¢ Siowa ez w1
oA (2n) EZTAAG FBF TG oty I B 302 St (@ oo I |

Gl erae A Arowie 906 | SR G PPGIOsEon) w41 ST () ¢
e (Frewe) foq fon iz ooy =@ | w13 g e Beferm (monoecious) Wdie S ¢
oA @33 iz s 77 | I ¢ Tofem SearEraz ARfTe afen dunw wE | T Ty
P T (F1F (Y ¢ feqY) @2 T HAfFere = A | 9T RGR TR 9o F3gE v w9
e @ a= REEE I | SR WS

@2 T AT 7 A W ARG AN
9B | FIGE MR TR G A A
ofefifer fFg IDRFOFEE @R we
freiftre € FBRS T GFAF ¢ TACHIE o7
I | 7 e effeft fsafdfs foafb g
0o, T

S, TAFCITY A5 a1 ATCACOITSHCAL, 2.
fAtee @3z o, Afergds | A5 wtrm 36T e
m_

5@ 2.5.3¢ : T3 G oF
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v G - fad 2@

S, A CSAR : (@ ef e THROHIE @ Fosfiie ¢ [Reifee 2@ TR 199 s
SItE AT TS 0 |
s @ e I oam =g |

3. SEMER Tedfe ¢ T neat™ : guew ¥pre AURIS (MRA SO WA 8
RO IR Za aferfs IoROEF T @ias re [Remre @ a3 a1 g3ifes
(BT ST (testis) T8 =7 | 93 AH @B &1 A1 24T (nipple) @32 Af7® SHFHET ToMs=
F T SFIY | SF s B afEws =B e (spermatogenesis) I S &

| ST TSP (LS vy THRAFBIAIE (Y SFIY TGTFTN (sperm mother cell) RET ¥
| #Tq
et Jfaere F@ AWBHIRE (spermatocyte)-9 s z7 - erere AGHES M ReeTa
SRS SRS | <7 ~TH5S A SF (sperm)—C3
Af7e =7 | Arere “Afie @ FEfFArEE @l Fe TWF (head), GBS @3 7RS qLS
(middle piece) 932 9IS 771, 2, fAEATHFN @G (tail) 07 1f® |

fo@ 2.5.24 : feama f&=iq 2

¥, fowriTm Teafe © SetatafinT : awm gt mrza e Wi, g sweterm Ay Soca
afreifior «3fs 3t 9ft B g THROEMFTE @ag @R Reeeme we Tyrae 3 1 v
colreTTE fT (ovary) B 303 | 2Tere R (AF @3 I BRI (ovam) F = | FwmE
weeca fewly JjfEa afFans Vet (oogenesis) a1 fewIqEm <= | foamitn wfge fog
| (PR WRGET efemm
| QTR TG (FRY 90 (FE IS I BGTIZG (oocyte)-4
ofaere 70 @ (el cmeTeTeE s T | @ RS RS
(polar body) ¢ 3% 3¢ sfFw Befb® (ootid) B F0a | TeBelh Foefre zm fewqrs “fre = | G\ST 23-2¢
cofreTra et e = T | fomga wfasd s T fewmin afzaad fare T 93 fowges Sqe
IR (M | 93 SRS o3 fewafbrag fifvea siwadt o |
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A& ST

enda Afafsfe-Hydra b

2. FTe= (Fertilization) : ¥&Y RS a1 @M Woe faaref s ST fERIgE TR
“AfFs e A e 4 |G R AR
G ==, T 26T o7 gl W RS 91 2 fTRge 78 2@ @ )T 70 AE | SFG
AT qrFe few9 e R @@ | «ifee s@iq fomge wRe (on FaEe @ @ @9
fefaar2 foxigm MefFarm sy  diee T@ FEe 7 F@ 93 @3 fBome (2n) wZens
(zygote)"ﬁiﬂm |

5@ 2.3.2v : Hydra-3 N8 8 AfREH3 4iopTR

©. AfFFo (Development) : (TR TR ARRSHA TTH SRS (AT o 2fdfia Tesifs w06
SItE ARFEOT A0 | WG Tl qA ARrgon afEwa Mapes 6= 23gw Hffacs =7 |

2R Ao e AfiwmR @ Ty |

G : <3t T30 o IREr Ree T ), FEs ¢ o
@rafone Afes 27 | 97 T Tql |

G : 7152 TR (PRt G Afere T G FIAAl, (T It AfFers 27 |
@3 TN FPRA! | IFHAR (FHSTACE JIOBIAAR (blastomere) IR (FTH FIF| TRKACE FB 1@

(blastocoel) 9= |

TG fo a3fed
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| JUF-1Q

vo GRfEw - TS 7@

— e TR (gastrulation) A fawafaf*iE srgem «fade 27 | «ft

quarerd, arererd ¢ Wi Frcte Fo e | RGO R
|

q. B8 (Cyst) : G@BOTR @1F (A e gzemm mid g sRe @ FRfT R
FoE FPS W@ 07 I | Frbaw wdlb e 2Rl (3 R[iven 2@ #ffa Seme 5t I/ |

CEEERIEEED : <057 e WgE ST Fiebe T3 el @ wE Zre A 99
7 AT FIATEBIN, T2y ¢ I 93 oIS AM-53fe afde = | el @ wiE RRger
= | R Fte Wi A a3t fare @R WIeT @3 AN S 9o O F I |

Hydra® (09 &" 8 AP &3zfoa

[ =B et | [ Serawite |
U T p— | =4t Hydra__ TSGR P (2n)

| (RATSH) A (|=H)
s gz G o

v! %:W) A Rlcaien)
RN ITE: Taranfaz

§ o) "
’wmzﬁfrﬁﬁ(zn) @25 (2n)

| (e | (e

=fifoT (n) TsfoT (n)

§ @) ) (@)
i () S

Hydra-3 9[7%e9f& (Regeneration)

@ f ST @I IR AT I B LH ST ARILNTF TR A0 I OIF Jerei(s
(regeneration) I3 | (EVAIGSR DIPE SAsreiiG el Seate | SISIar @t N Abraham Trembley,
1744) GREENUIG-S e Siie ae] ANt Seaa) I Hydra- 13 I IS Ne ow a1 @
R ArejF Y83 dF FAMA! Y
HFPRA SR T Hydra 8 A | &lfsfb ’

2 O o (Pl &N A wfe Gifks <l

T (oral end) (ATF IR € YIAGHIN
@32 RUNRTF &A™ (aboral end) (AT
AM-5IS e 2T |
a6 Hydra-3 A SEAGeNI goie @
Tow W

S FACE G2 VAGAE Hydra-d RO N
0 |
Hydra-9 @ 49099 TOI{S G« AP«

wE RRGI-F ANPAIEE. @7 N9 I

AR | @ VIR A W %E | wesd /

W@f TRARPER (Hercules) TWE  @F ST e

& T @ AR 4 M (B T f5@ 2.3.35 ¢ (F) 93 Hydra 1803 foafs
Q@ BT 9o T SIS | (%) 92 e Hydra B

Interstitial (PIFI I 2A2GT (@ WANJ (T

TG fo a3fed
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oz “Affofe-Hydra by

Hydra¥ ¥SIHF (Division of Labour in Hydra)
IR G R[Sy o 31 sraw g NFgE IERA N IBAE HNIB T |
Hydra I 1N Zrae Sy 184 N0 Hydra-3 (AR 9% 1 ©F oifys 2o | @raete afsrefi
8 MITHEI = B (AF GFFSI %2 59T T T I | Hydra-3 A0 fFTwg:

v

GIf-TRT @ R @I @GR W[k (O @ 93 (IRI EGT 8 2R 9w
ATATFOIE NI, 551 8 HFIF «F17 IS 5 @77 |

THRGHTE @7F : 139, varE ¢ FArReR (ted @ @i S SRR e ot o 3 |
CSEED : @R (@1F JQTF, FFR @@ ¢ 5 9%e A |

FLAA! (1 : AT e [{fey Tweer azd I |

TP CFTE : AL (I YT Tl o1 T ToYT eifSramal 38 TR 932 794 (I IS
LT T AL I |

v, &f¥ @E : TegeltE a3 @ e ¢ [y gom avezs w99 I Af7eis 2w
I | AM-pIfers ToAfge afy @ (A MeTe AT 1 TGS P IFA ML ABCS
YIFTS LTS FA G2 JAIA T T (ST BTSN A |

AfB-coAfTTE : IRTENT ¢ TV AfonF 74y I |

— Hydra-3 (772 Soifgs fafen wmr fifeq Se wiedt o731, (e-
. TufEm Ay azet ¢ ey el s e wiftg w3 |
et : e, R €@, vo ol Fhw I3Te W |
Freetas : «Af=i ¢ +ifieen sia e 1w F1& 7m0 |
aforeififs : ofSTwd, (ifmT ¢ FTIA (RN 9L TG A5G 767 I |
crefa « afrefitn ¢ egeieR @R Rfeen e, @rzg s it gae
TS @ ATRF FAHBA-LARC FZTS! I |

TR : Ampazd, Affofs, Swiom 2faezs Tonfa s fFeaifers |

q, (PG : TN TF QI TF 419 I |

b, AV-5IF(S : (@ IFI AL AGLS AFTS G HoAH FKTS! ICA |

TSR R AR (&, Hydra-3 (02 ToAfFe ey @ra @1 @3N IS «Aagew SIa<e
N A | NI T AW Hydra-T 2TI04 ST@LTII0]
TGN (FICER ASTLT (T 8 AAIB (T AW |

Hydra-3 RUTRIST (Symbiosis in Hydra)
st 3 BT (symbiosis; &%, sym = together + bios = living) 93 Feoifers
ud-q3m@ I A | Fardifer foaft fog wam =
AR | SW@ Hydra-3 CF0@ SAGiRerR gl geE-
73 4o g ewfoge @ wfpee w=RET=
T ATHAEE IR (AT THAFS W, O @ @R
MedE fedfet I @ S@3w SRghe
freraRy (symbiont) I I |

W‘T——( =Chlorohydra viridissima)
T e TG S @O T I @
CRITER W @ T 8 w2t I | Zoochlorella S

o B o

p PG LY

&

& 2G!

5@ 2.3.90 : FeGIen Seigzaw@ 4t &<
Gi7 7S 7@ —v/A

, L N S ©fe g3fed
Haters q1 9
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ZU20-2\

BRR

R GRfE - e 49

SRR 2R G PRGBS 3G TR A 2T @ A wesy SoAf%fe @
RRGIE A& 3 M I GR 9T 2GS IR0 (AF & AT | S G Aiad e
(AT TAFS W | G G0 S oG FAHIR Rty =S Al 1 | @ R S B e
3G RS! Ao Hwelfae 27 |

i, ST : eI TRGR MICRICRE (ISR coAf-adft (ies Sew o |
i, FCEAPALCEE : FRGR %A T8 CO»-(F AAIPICATANT FIGI1 T 977 I |
iii. AT : TG AP 1o Tgo N, W Ie72mIts Nfag cofa Fw 927 I |

Hydra 3 218 B3t

i S : A A ORI (@AM SFS A O TgS WK § I 2G| #F Al
SIS AT TS 27 I |

il W : SRS ORI @ O, oo Fea 22wl o1 W7 35974 304 |

iiil. CO, C¥TEe : YRR A I8 CO, C*RIF &%el FA AT AMTANTS A |

iv. T8 T : 2GR KT 8 N,-¥oe I07 01 393 R© 26qW T2G! FZER I8y g

I& T |
@t ¢ frardew W N

ey fEw RELIE St

3. 72 BIRE W0 T | 910 el (oATE, S *FeNq | | SOF SWeR A=A Sy |

3. frsaerst ATGIAN (T B9 S | G sr ST |

o, gfget FAFGIA (ATER L FHIoTE 4D fiargifeen gafb 5wy 71
TS F1e AFCS A | wwifoe g s e <o |

| 8. Borifaet coraee wfon R 7@ s, | Tow AT $uge = |
AW @ T AT ToAge =7 |

¢. SfSwEE SferAIETa S AT [fey | Sfermete Fre faERma &@w
g AfREST 906 | e AAfees 9 A1 |

b, AR GG | O A AR o |

3. S T & Plasmodium (TR s
o) [ e

Hydra (3% Cnidaria %4g® &1t ?

fats 3fefe T Hydra & Cnidaria #0387 T9EE 41 TR

S, (MR (Rl WICHISTFAR R 1 Feroa A, 1 @9 Whema amw (red 320 Tq@ |

2. j;ﬂmameamﬂmﬁmmmmqmm%aﬁmﬁwamﬁh
I |

©. el ATerEs e [T @ @E A |

8. (rRebIa i THRESRRE 1 (F S &R 7o [a @19 3 2 |

¢. e e s @ Tm
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endz Affofs —~Hydra b9
LT a

FAH : 3, Hydra3 35 TS 17w

ATATEAT SAFAY : Hydra-3 A T120, 1 Trwa, wqrweawg, foa @ & A6, (i@, 79[

oy |
Ffomfs . fredfm @R
SYIFACER AR Hydra-3 A TZT
93 FBrFE &@We Hydra-3 W& oRfwd
F3, @ft *=re F7, @3 e e,
B2 ME @37 fofFe o S ¢ *wrewat
cafETR e |
WA TSP
S, (AES TEER; GFE (A e
A F |
. TE  ATS  wRES e
1% |
©. AT fm s’ Jor
! AP A |
8. @ @ (W) s crer™
AV-51FS TAF® |
€. (AT & (AT TN |

A-51FS

5@ 2.3.9) : Hydra-3 9f T%%

(SRR ANFIE & Hydra AR : I AR S0 I TSR Hydra FRAZ T4 AW | AT SFTS T4
AT, (ORI, ZW I A AN FACS &F I OLF I TEAMER TE wo GIfBRGR T8I (e 5g TEs=irE At e Sfew
RN T @I TS I T WS IR | @S Hydra FARTS (@I I AL BRI ATF ©IR A1 (UTF 84 Hydra
D0 WA I T | T (2 YRS @I 38 AN w3 FM6F TR (Jan)-9@ @R G g @R T A B
TS (A | RFFA 29 (A AR Hydra ST (3F A RS IPLTEITS (AF AMF) TR S0+t A ATERDIE 907 Srg
e | 59 Peb (pipette)-47 AR @A (Affes a1 T3t S wedreraras fAs fRarwd 4 = 1]

FHY : 3, Hydra-3 SERAA T1RE (T. S. of Hydra) "I

oWE TN Hydra-3 SERA
FRA-

S, @t Ate Wb Woer @3
famafi*z wde «foffs s

Rt o oifFe |

. VITV(ER TR AR omifa

IR |
O, @Y (e Pereas OoAfEe |

8. «fefi ¢ Al [{fey @
(TE, @T-(of8-waat, TRAGM,
offeE, IR, T @,

frerizs 2o @ 7 |
GIq 19917 214 —Y/B

5@ 2.5.92 : Hydra-3 &30=A
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b8

Grafdew - TS o

Must | a s e =mfefes TRC®=t (Recapitulation)

S.  Hydra 15541 a1 ferigifios od e SORZE Qia (REDIER (@RS Qe ¢ arsien

So.

.

R

20,

28.

oe.

oL,

o4.

ob.

.

R0,

e o e B s A | e eidivs sagfe @ afFeifis ¢ TG el sfidre &
Cnidaria 43 &AW (@IF-Hydra) afeifitn ¢ MeEelieR 1qIeiZe s1fgs @fm Tret
oI, R, [HSFeIT Bare i A e T |

Hydra-3 (AT23 SQET8 (SAE Se0e) WAFS (WIbIpHa Wbee ZZ0A01 I | 99 Qe
T<fen e |

Hydra-3 TRLATCOIE 3 ©-30f6 37, 7RI, Foll € AHsTAe SEF! A0S q FFR @1 @ 5
HIR] (I |

Hydra-3 (T23 (FQZLE SRFS TR G0 TREE TN Fensdas | are A IR
AT 932 AR, W7 @ @5 M SIS T I GiF MIEESFT =T I |

P aaE S 98 F12@ 16 I F12® 7@ I0 W IR (A=A SHAfFens s1fge aawa
ey i @t 4wy azet @ 7% sAftena 3 |

afefifer (f-aadt @m 93 TGt 4 ettt SedSt FFEE G,
fCRreR 31 fAIeR @ A1 (F1F SR T IF(F SRR 20 [0 4 (FF 0 | STASH
@F @ (@ AR (@I AT T A |

Cnidaria *T&3 5754 Q17 GPERER (AfFH-SR@A @R TGS G S (FIEE TS
@R Reaifire @ e W FTeeTEs At @WIEHIES I | Hydra-3 IS Qa1
FIf4E @32 AM-bIFfore TAES | AWI€R!, NG, 517 27 & FATerTEs 78S 27 |
fATemIRIEa Hre Nqpieee o3 2mnd 24 ¢ A5t @ wwfere By Afem AN @G |
EGIHEE foera oa *mdts Ry Biem 3 | «fb e 93z wifiw ¢ em s oifds |
Hydra-3 @9 46 /@ F™ig 27 | @Ed IBW@ s T Awgd AR
T ARAT IR FIMIE @R TOSE AW W@ W AVRET AR
TWSF RN SAfFANT I |

Hydra-3 RfSq <73 vt sy #1f5ie, sriasifeoe @ 9113fe Sraeay | siweifor afears g
B°© BebE A |

Hydra-C® SCA ¢ (@9 TS0 &fFqm @ 906 | W G ed eeme afei® Hydra-3
Freifs T Afeat |

FPNE Hydra-TSfoT 26 A(GS FES TBITS AT, IRA qvd &y ¢ g ua2
AR Ao @S FEA! |

Hydra-3 T35 syegenfs SifFmage 3 &l 71 1 ot sretiees M I@ A | @ @9
MPGEATE o Ae TG I |

Hydra-3 WS14@ T3 @R | IR4 Hydra-(iTRA @1F S0 {8 2 @3 el o=fgs
THRGSHTE e FoEiie 2@ @ (@2 9 7FE A0S A |

988 A Trembley FYLN Hydra-3 *7eeif& Ferd 32 Sr@2 3@ | ffF2 Hydra-3 FR®ET |
7o fon gwifen Qiaa M 799 9T T F Fifore 20 @ OIMd TBSR FRRBEE T A1F
LR IR (AT TAFS T, U QAR HRKS FATGI{o] I | 6 7o o3 Fe i@ dt 3
RS @1 =W |

Chlorohydra viridissima W< 78 Q2G! 8 Zoochlorella TE QIR =1 FAGIeR a5
TARA |

Hydra-CS *T3%+ (741 I | (70R fafeq e 3t o fAfWe 5<% 991 Hydra-3 (TRR Aias
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by Gk - TS *a

2.2 ST &1 : WETHIGR (The Grasshopper, Poekilocerus pictus)

« SYIITHT ATSGTET 4TS T qF o A1 gt

7 wPTESe-aa o M5 3 TPTEfGe- a7 R

1 IPTEoR-a7 AfReTeE ¢ AR AEle A 3 G- ey

o e« e / S e | P T A
o o 2 N Ae R TR R

I AT Tey/ARTIER Afteneeras (e we Afaeeen ¢ ey e
Rl @ AT

0 TG aF AREA TS o ¢ TETFGR-4 TG

o e A5 qoTEee- 93 379

0 qeTEfer-a3 e efe ¢ Fetre A5 S T 4 AETEE

0 OPTEiee-aF @R Ao @ W e A% So 'En‘msfﬁ:sg-éli 2T € FATSA

SRR SNSRI | <R R TR E
*PHrFS I TG A9 R[Sy «qram arrefee i 1 vedm 2w [ead 3w | Irrefie-ua g gwife
GEEESEERREE) <= I Tl TR wfen oo% gk AT @I 9T G (A
T GFPR A (@O | FANE FANS QOTE! TR IS (J0G AW (@ RS W4 GFf6 (FTS A T
(AT TG TR (FECS AE | 2% ARG (A0 *PHCFCSA &) VAQS QNS |

T @ FOIATSIA T4 (AT GTATAR FFC 5T, ©IF G FIN FACR “HTFIGL” | AofeT (0))
fARAIET Poekilocerus pictus-T2 T8 TG € %A (locust) (F WF\'J_ ¢ b @ em
fofere oifafams w1 = 1| F@ Poekilocerus pictus-49 (AT P9 T4 AACR Pyrgomorphidae

(STt f&# Acrididae) | @ IfAfRETRT TSI RS T AGMATHR I2STACSS TTGS F(A ST I |

3Te o e e awfen iR M T TR (S e e S ereihe

SRS A ATSH (TR (T AR~ Acrida exaltata, Phlaeoba infumata, Choroedocus robustus,
Xenocatantops  humilis, Chondracris rosea, Cyrtacanthacris tatarica, Eyprepocnemis rosea,
Aulacobothrus luteipes, Hieroglyphus banian, Gastrimargus marmoratus, Qedaleus abruptus,
Sphingonotus longipennis, Trilophidia annulata, Gesonula punctifrons, Oxya fuscovittata, Spathosternum
prasiniferum, Atractomorpha crenulata, Chrotogonus trachypterus, Q3R Poekilocerus pictus.

[Reference: Srinivasan, G. and Prabakar, D. 2013. A Pictorial Handbook on Grasshoppers of Western Himalayas. ]

TITE%L (P9 Insecta I ‘ofo%’ mﬁwen‘? ?

. ST SfSTH Wrel WPTRie-a (7R FRfeR ffie aRkswwm fava wige |
@z foqfo e oe-18s, I% ¢ Tq9 |

TBE AT A I3 AFTSG! SITH! ICAE |

FEmee FoareTe! AfHgS ot © qrene! O+t A |

JIFFT TS *1-2IE Y FAFR T Y T I |

TG TS TF Q0 |

TrEfAfEEE Tife AR @ = oy 0 |

PIEEN. B G K
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b9

P i

Acrida exaltata

Spathosternum prasiniferum

Chondracris rosea

Atractomorpha crenulata

B
Aulacobothrus luteipes ¢ A
P Phlaeoba infumata

% ‘ Hieroglyphus banian
Oedaleus abruptus

" v
it
X

Cyrtacanthacris tatarica

Trilophidia annulata

\

e

¥y g " , g

\
N\

Gesonula punctifrons

Gastrimargus marmoratus

&

§
Choroedocus robustus

Xenocatantops humilis

Oxya fuscovittata

TEfee-93 eifieifgs sag=
Kingdom : Animalia (218
Phylum : Arthropoda (Fif&=#1, F2ffle afRewwm)
Class : Insecta ((7% T8, TF ¢ Tna-¢ aw)
Subclass : Pterygota (SIfaf*2 os/e%) =~

Family : Pyrgomorphidae (Ffes wfrefEr)
Genus : Poekilocerus

“a

Haters

Species : Poekilocerus pictus 5@ 2.3.3 : Poekilocerus pictus

JITE (Habitat) : TP (TS T, =TS, *FF 8 U FHATS! WA I (7 FEACT 97
@A Iy TS T %W | TS A GAE WRAIAR (S, e, srRergfy, W, wwel, sy
oefe) fifSn erafon TRl ol a1 | TR @ TTCATS T (R~ STl (3 2w @
fEx “MerR SR 2ife 2@ T G e @ Pers e I IE 0 | @i
TR fefe e AR (migratory) 2, S AT @ se TG o @US “fra

TG fo a3fed
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®

b GfEE - Ben «q
4T (Food) : ARG SEICIBNORURIEa) | o= (27 e =@z, fre

TG GPTF(GR 51 AR (@ (P (I (RB, FISAS) Mg, W A N9 (1N H-2] (TS &
FE | G-9F[ (O WG A9 GIF TG WA *1% Tfegwm A7 @29 I | e qpreiee
TR fAMe Tfes IR 22 @ | ©I AW SIESE G, oS! ¢ * A4l I_E RO B WA |
= oo TPTEER ST aenfen Bfew (e WRe AR I, 193 auife yRnE Sfew e wmm
&R FE |

7?1?835 SHALEW (External Morphology)
TPTR(GL-G9 (IR TP, TG, (FENPE (cylindrical) €3 @ afesm | o endt www v
CIBRGR 2S 20T A |
T 4R CFIBT (spots) I (GRIPIG! (markings) 20 A | fifdre @ ¢ Siwa =ifacares sme T
BeICS UNAE *TF TS (AFE TF FACS AT FCA | G2GIS

[ER(&anib
&b o —
@ 2.2.2 - TPTEfE-a3 ARy 497 (i)

AR Afeeey o

Y

| &fS
TR ST ofF ¢ =1 TS TSl A6 FfB 77 | ufo FARBA
TS fFEHIe 2ATeet @ 72w AT | | BIER ToifFfeq T (2T @

TATRETE HRCER TGBG! TS ACA | Febaea fowra ¢ s w1 «ata 6@ *mid (pigments) AT
qrTEEfbe-« ITTS! @A T |

&ffS (TRASTFR BT “AST B9 A1 BIMED (1creum or tergite) 5 STEGTA ATSTE BT
- (sternum or sternite) IG5 | G9! —(pleura or pleurite) #T® fac

FT TF AT |

TOTHIG-93 (M2 TS 432 TR Io0ag oot ol weers Row, @wa-
T, T (Head) — &I, SUITHA € TCAA 329 I |

Y, TF (Thorax) — TONCEIGl Al 8 IEC! TN ALIN A F(F G2 29 A |
5. BW (Abdomen) — PTG I 2 AFA (spiracle) AR TN THTR (genitaliae) 4 I |
¥. {8F (Head)

JU 22- 2_4’ AR (AT TEFS (9FF) T ZAe oo b Ga1 AGTE (CmbIYONic Segments) Fata Sue

fde |
TR T T @ ¢ fEfege Qi R TR T (R A ST

Ffsraa of a3fed

o1dt Q
EHIGIERIG]
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A& ST

o1 M2 AT [Ifoq Wt fow AT S 3«

it #Afafbfe - aprefer v

F@ | IeTEEe FRR AR WwHE ey e
IS 0 | RS
(head capsule) 31 GfTEFRIT (epicranium) | 7
SRR LA S (998, (T~ “BTTa fariel
MAT 117 S SIS (vertex), 7o g (@& (geha),
e e vew EHO(on) 9 FOR G
e (25 ERPEET (Clypeus) | TrTEt-aT

(ocelli), QFTHIC! STITHA! (antenna) 8 €& Gid
TR 727 303 | 5 @i AefRe 3t oAt =g |
5. &% (Compound Eye) : TFTHG-GF TS
T spp-oirdree, GHIREE GSIel e
e 9ot AT G TIFT 9 A6 W A
IE AT |
CREEREEESETD) <o I a6 I ST (IS AT | 97T ¢ ISR s (2

TN D A ARS Ry | cTBEwE FuifEe o ¢ FEE 93 | RU 20-2 |

. ST (Ocelli; GFIBTH-Ocellus) : TTFER-GF
JU 2224 b ~feifies T (OB S S 2o
ST oF, TR [Fehaamne @™ ¢ qIGR W
A @ i afve | oSl @ aws midTE |
SR Sare ARSI {YSE (nerve fibre)

oIS ATE | WTHEAH AN @ GAFA IE G
TRINCS! QOTETE TGS A | a6 T @3t =0, qidt @ *roas e w0 (IEa s 6 au 2_3_.2_6,
Fieae-« o= wee e erere Wies fde | (fewm Ah ¢ wRee | FeE @ 74 ¢ 47
3¢ S 9w |
8. LA (Mouth Parts) : XA SRfMe fa S_f¥e Toasv, ATYS SARSTENE 9
TR 0 | Rt IS ACISNE® | <> I F1e S U7 T
i

TTEfee-«3 JrateTra RSy wet
5 R (Labrum) : 9f (74TS SFRD! 1o 5RAeR Wrol 3 RGOS | 7'
G, I A A GACTF S AN | @3 TR IA LA 90 A& (AL T |
afs e AfSTE (6T A | Gy AR 4o A @a iR fave ot s R
FIE | (HYARIEE TV e AW 30 |
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5o  GRfiEm - TS =@

7 Wif€I® (Mandible) : TIe@ma
T 3%, feqrpien @ Fite a1 Iwif
e @ W% ¢ foorma e Fpieen
FACSA Tro! WieyE ¥io TATHT T
Tife<= 3t e |

54 AR T

3 WIfEE (Maxilla) : TSR
foret @ A3 e afesi @3fb
TRFE WIfFeT A | Qqrere Wi
IEFO WE R[OS | TROGE@ (o
457 (ST (cardo) ¢ 97°F W_AFS
TSR (Stpes) T | FBIRATTR

T Ty € 5N oy <5 i

TRERIT  apifamw
5@ : 2.2.¢ : ITHBe-93 JrAeier RSy e wgw

Siefete{ s S0e| il acinig © BIEEE Scel SHiem(eales) T 7o Ae A g

| oimferar wiee S SRR S e maxlapalp) 02 | 93 TR AT TF @ |
GBI = arzdl, afs @@ AT, 2w Fowa e TS @e AWy R AR 4l

IR F1e | QG TR =115 S @ AR WSl AREE W 7, RS 239 Aferang I

G FLAN T RIE G FE |

7 FIRAT (Labium) : IoTEfee-@3 JAfemga 05 wapieet I=ka e

T s it
EESED | RS <5 1o 1 < o,

ﬂm CTOTR I ANS a6 Terie el
(ligulae) ¢ fox1 fFg® | eTeyS feresta

(el TR T ATATCAR (paraglossa) S |

farforefer
i

B@ 2.2, : TeTEYe-«3 Jratoee ifey s foase
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197 Afffe - arle: EY)

wmﬁm &8 N5 I | iy AMITE 02 2T FACS @ TR ALCS AR A | iy
IR 21 ALIA! THHCA AT TW @2 8@ A W5 AT I |

) TR (Hypopharyny) -EHETRRGE GRSt IASEiib)
G < v e, wfee ¢ anfaam frea «fige ats | Anfac feetas feam @ 52
=l fifd TRerEReen wRrerEE e 7@ 4 | BRGNS CHbe) |
TG : AMIFCP QIO PCF ST A GPATS R FI 43 e |-
¥, TF (Thorax)
T4 R N7 TF QI B!, 7 8 TN I (neck)-3 AR TS | IAF(G-GF I
o weret fo®; IA-JATF (prothorax), THIF (mesothorax) IR PHIEIH (metathorax) | ATSF

S T BV (tergum), SETTA ST (sternum) T SR (pleuron)-a e < w7
wres B i i A e SATER DA el (e T8, B v P T

@ . WG I NRAFA (Spiracle) IR wR-ATT
OSSN N RIS WAES e (@Y (AAB
=l BT (Brieifie) T 8 WGCF AW €< G (@Y TG ¢ AHIKUF WA

wafge |
3. I (Wings) : T4 @ *PoIeITwa fPrda e widfie Brsfiw @
f  PSACR TOISEN (AT GIEC IE, (N6 LSSl ATSH
S, FERSIRRSISRE © T el Sy AR b
B a2q: TR G T (T e wrst 3 =W, ot <t T Afrs 20 | 4rerE T
&2y (215 e Weol ¢ T A Fra-Seiferar o | ree vEE
T ¢ FE o ¢Aa | THTRI(mesothoracic) eI S AT TG (@ *S, (26, FE G
FUNG TTTS AT F0@ 1 | QLT P §2 TAE (51F A | GTE QTS @fR@T (elytra), TR
WA (wing covers) 1 BRI (tegmina) e wrarfre @@ =@ (PREE SRR
(metathoracic) TMT(G (3 G, Gl A TSI (membranous), ¥R €3 TYTe AR F0A | R
Y oI SIITES AR TR S $BIAr AT |
©. #I1 (Legs) : I 2rer® e et < Eibiamaunnsce « SEEEEERE
OTFE (AT '{f-‘f,—(coxa); G AT _(trochanter); ACTE =1,
T e——t T . e
(215 Tt o | Qe SICHfT (tarsomeres) :
I | L SRR 1tS 9t I 72K (claws) :
QTF | T4 G4BT ARSI (pulvilus) T 9T
TG e ATE |
T | RSNy © o e
zeTY @A AR R AL Sfeww TS AN | @
4T AT STTABTCBIRAT 11 (salatorial legs) T
ofa 8 v & FHBRE AW TR 47T AR
I | B .3.b : TTE-97 @36 oA [fey wes

Ffsraa of a3fed
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EHIGIERIG]

Ju

9~-20




@rﬁ‘wﬁs e ——

5 e - o a9

5. W2 (Abdomen)

TRTEGe-93 Tva @ o, e SR ATOIT AT FBr B (tergum) @32
SR B (sternum) A QEERDRCIRGEIRD ¥ Sva Ae3h Sproef; Fe, @ BRI
HIITHA AL TS ACF | qTS By BT AF | IT(ee-93 Twaiees s s woreten 329 3 |

5. BICHTT (Tympanum) : S A0 afSsies 9o s M 7ce I GTENEEED
(auditory sac)-T% WIS ATY | &3 T BAARF A1 a1 Baesrm

3. WITAHE (Spiracle) : ¥ (AF bT FRAST 18 aAfell vorea A watarel @ @6

|

©, Y 8 IMRT % : IOTFCLAT (¥ THAIY A9 ST ea & [reiweng Fesfie zme |

7] 4T BT T BT ekl ST C2fB (supra anal plate) W9 1 AT eI 46T forget
e o SR SR (G TP < 4S04 BT =71 20 A {AO1e ¢2f5 1o 0t 71 T

AT S sfefEba (ovipositor) 5§ I |

o o & wprefer @7 W e
g R T TTHGL | TRl
S, TIFA | GF2 I[ER T IPTRGL B TTRGL €7 | AN INCE B IOTHGL FFE TG
LI IR (D | @ (5T TEIYFAFOIE HIFICH @ |
.83 | 9tnE TR (IR 8 I | THT &1 @ SITSI% FBITe |
o, Al HAFIFS (RO | FFCEA AN C |

8. AT | TS WIS TR 26 FATH FFRh1 IATTA | | Y Tvars Wig© A AN |
@. FBTAT | oW XeTHA DN (4 T AACH(BIA (2B | 5% AT B G ¢ 75! Fomsfs

o197 a7 T foms iR ReTR w1 | T G
A | Rudisishihsl

b, T G| doT (W ASTHA T A 90 I (RE | NAEAIT ST (I 470 7 &F
SN T FACR, T A ARAE Few +Af7foe | | =2

q. B1efr | 5O 1aT7 DI FeTSTTE (25-9 TSRS, 5T 8 SoN uFA Hifl WfAFed

1 Ay ferga vl R e 6 | 4IPS |
b, G | SVIAE TN ASTE 5L T AT | THRE b 8 ST AGT A Wi T
e = |

Ffsraa of a3fed
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217 ~ffofe - aPefee >

{ TITE5e-93 e 8 WA= (Coelom and Internal Structures of Grasshopper) ‘

vy A M2 TRAM AN (coelom) TFE T F | 2AfFT® idite @ /g @< I o

| |
Far Premana oz [feg o 4o Tze o | fhem e i 1% aaifze = 3= aft

o Pt nmwm

5@ .25 : | TPTEee-a7 wefew (Rfey worea @ TaR)
; SRRTACT AT GR R TR AR

e [Rfey @ oSgm 303 | 4L SR o wemiafy epTfae A | S e
orie- (MBI AR oYy ol Trel WEiEE Tt Rt e (e

CEREIRESR® | 2T Sesta Sy S (R A |

W{-L‘lﬁ hftsew (Digestive System of Grasshopper)

ITETG-93 ISR AN (RiETes wferfere a3z aum uft st fawg fde | 7er-cRfBamfa
8 (M3l | wa M fEveran R[fey wot G == |

cvﬁiﬁlm
[ ]
%’ Gineamp 9V 224 cNBmalfy
! !
1
o\méﬁ!m cnviﬁ?w at?lmw mmi:fq maﬁazlaawswq @As Bt

! !
>. Tefeq S, 2oy
3. & Q. (FES DA____
g e 1 D206
¢. faere
dU 22—-24 (DIFBT I QX /FI

TG fo a3fed
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»8 Grftes - fTew og

e Toefe-aa (fiftFeoraa wefwe I e 2= |

cshfszaifar (Alimentary Canal)

TeTEGe-aa (At 7w agfen a3z yufem
@ AYfem 8 ¢rEE TGEL [kE GiE T
2T w_fgs | 3R Afas o it feab
L BT T AR ;. CHITNICAN, (NOTod S
iR |

Y. GHITTfeT 3t wa-cofif8s=ifE (Stomodaeum
or Foregut) : «@f6 Tfeq Az fmre Gbict ﬁw
chfEeIfera eom it (A

o5 e e

* (preoral cavity) 31 FCIfRA (cibarium) A1
AR (AT RS fRwfres | e
CAATH @TS |
G Ffs <misg 2 T G 1ifem
T2l QM (ATZ AT A |
g, W(Pharp'n\):q@&ﬁﬁ@lﬁm@
ifeEE e T |
@D 7 o MY AFFIRTS e
A |
Sl QIR (Oesophagus) I WA a%
e forew Wi, e, TEeE ofree
erbrafafE M |
@B: <7 T2 (AT I I Foo (R

GEEEEEp 2~ e T e

¥. TAfeg (Mouth)

5@ 2.3.50 : TTHIGe-a7 (Tfdwed (SBv)

T (TR A WO ¢ ATl BT T NI I | 97 AR AT FrAS (AR |
G () T 2 e S Gt Gl AP | (if) TR TR @t 4wy feght gt

=T | (jii) AR QTSR AAAEA @A IO |

e. foee Cﬁmﬂ (Gizzard or Proventriculus): &% a3 (=% foma T fee
T @ | Off @ S, o7 bR g9 TS b Gl ieee)

| @ 2T A A Forer aenifas st |

e &bl @ 4F AT fooram 1= AP 7@ A= |
GEE ) PrEites i Saba-siae S 0 e | (ii) *ITEd Rt IMFANSE FETTHAC
2R Y SR Re e | (i) FABFeTE s RAfits STe A4t 7 |
3. CNCATHA 1 T4~ MBFIN It A1FFEA (Mesenteron or Midgut) : FISITEH A7 (AT 9 IR
TR NI 1 Ry efee eibiaffiE S (i | ol G e SBIRT |3

U 22-2Y%

TG fo a3fed
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21 Afafbfe - wrmefer se

GBI S 8 AR Ane i I 1 Fedw
(sphincter) ATF | GG G98 CHITAICHITIS A9 80 &
MAT | g e T, 7 core ot 4 | Crete 20k RGeS Fret
(gastric cacca) I (@MBF BT (hepatic cacca) | (B
BB FEEE W%ﬁgfﬂ (P (columnar endodermal
cells) e @3 aft Sr& zw w1y MR (villi) 189 0 |

IS : (ETHAEE TRA (lumen)-4 AWIFA A
TG @32 93 AT S_1ES fomR (villi) AT CTeel 904 |
©. (3T Tt PorR-chfEeiE (Proctodaeum or
Hindgut) : 4f6 (RfBFafeR o s ‘fﬂ_

| fes 3fefe 86 =wem
@ e s |

3. e (Tluem) : @fb 5RE, vew TR 2ow S |
TG : G IR T sAfefeFe T e =7 |
%, (FEF (Colon) : @b e P s—fFs @
AP A |
IS : 2ifbe AMaEa AE S #fiferR e =7 |
9. @IOIN I VAT (Rectum) : 9 cm
TN FC € T ABYS T | 97 TSF .
<V 2'3_?"1 =t W% (rectal papilla; I2I6CT-
papillae)-3 TR O ATF |
FIG : T4 (AT el oA1f, Afve =3¢, syifaear «fsre
C*ITEe T 8 SISy S FES &1 A 97 I |
¥, AfEE (Anus) : 96 TEER CEATE SWFe
femae | @ft 7o Rt SRRt TF 2T |
IS : FAD] AT T (faeces) RO ¢z (A=
AR A |

(Bl (Digestive Glands)
G- 47 AT, DA TSARAT @ NS B (Afralfy Koma vrw w3
O] LR ALHS I (e ZAT |
S. #eTiafY (Salivary Glands) : @5 (Bl EEIRRIIER | <> 75 59, *1e-e
aFTET! AefE waiEe | TGRSO |
@G () g AT FES AR (saliva) T MGG @ BIC ARG I | (ii) g ==
Trow AWy oAfaeire aft St e 3R |
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A& ST

Y G - fed 29

. (NTHE A NG-CNBIFT TRTRET : (EHA TSADIE (@ 7 Faoda @rE
(secretarycells)WﬂTCW"ﬂWﬂWﬁ_N|
: HAS A6 AW AT S &7 |

°. I 731 (Hepatic Caces) - SNSRI
TR R FEEE AT A1 e e e )

@D =5 P Tesabie SHIEs A @R (A A5 FH T A ARATS ARG I |

A7, AR, AR ¢ TR owfe

5. ST (Food) : TG T AN RO <, *~777, Te-o1rel
(AT @3 FRAGRT FF | G LRI >4, AT € G A8 TAWE2 A |

3. ¥W7 &% (Ingestion) : IOTHIGLIA (¥ R ©f vy BATR IS II7© =W ©12 @74

EETE B (chewing) 97¢ IS SN RS
A T

qrTEiGe ST W ¢ apfae AeR A=y Wy FE59 303 | oW, TEW @3 s
MIAE W6CS 40a | WISIe ¢ Wi AT Fq et (6 (G199 I |

©. Af3%F (Digestion) : AT AT A fB1SAT ATFWD (pre-oral cavity) (=T 172 aenafg
fe7e aee-az e fifie @ (iR eI GRS < < Sw
*FAME Y [RCa I | A ffE e 4y Tot Hreig 27 00 217 i 700y 2T |

., @ AR : ReaE o (AF WT AIfbe AWE e @ Wi At T G wl
7 (SRS ASIDRED <2 S <Ta f&AE T T | (OISR (A0S S
e T S ad1fRe 2w @A (g | ARRER WINIRES 9 FFFIEE ITSH0E,
TAGE € MNBG AN SHINICEARDS GTeierd AT =Fq Trery W s Afads =7 |
wifgsara Bofm, @iffame ¢ ¢tbRes Twe @ bemite ewezme gerne Ty e 1w
syifiat «fite wfide 27 | fEeaeT SkfEe MR TS ARAERDE @SN GO A
1t «@fre e faeraea sfade s |

<, e «(faes : @l (U IMIE FTEIe Qe 0 93k Pees vrce 42 ¢ i fgd 7z wfs
TH FATYR D (paste) I TS Afae =7 | @ “Afaee T8 Faes sF @ Al T @wEsaE
T A |

o cOUeTeR e e e el TR s TR 9T o )
YA ETHAE (=A@ B ¢ (s @@ wie @b aiieseeD

=ammmwwﬁmwmﬁwmweww

Fosfe = |

8. AWMIIA CT¥9 (Absorption of Digested Food) : (NTIHa9 8 @AbT B enbiea v
CIRAFIA (P TGN &A1 7 AT AReiEe =0 1 Jrenes SiisieR @b s
At =7 |

¢. ST (Assimilation) : CIf¥® AP TETele-aa RFRe a4 w03 meza fey o=
ey AR 70 W3 *ifE Beotma, I @ TRoE TS I |

. TE AHTEY (Egestion) : W& AWAB @R fooa W Tomc (herd SRR (@ lemea abia
©f (AT AN, 7R @ TGHI T (<A TR (T | AT FII WADT I TeNHCA A A0 A2 of® 27 |

Ffsraa of a3fed




@ﬁ@ A& SGTNT TG

i «faffe — arrefe 59
FIRRE
TTETeL @ TR IR geoeg s
QITEe (Grasshopper)
cifafzre WS ey
Phylum : Arthropoda >, iz FOhaE Wge, M-S IR IR TWF, TF ¢ A
Class : Insecta fe® |
Subclass : Pterygota 3. TEE GFITEG! A, G ¢ WD G2 HITHA JLAIATH
Order : Orthoptera ——
z £ _ O, TYRTF GIEG! FF 8 *F G2 MHIFCHF GFG! Ig, 56Ul ¢
Family : Pyrgomorphidae RRTE SIT S1E |
Gen‘{S:Poekilocems 8. fomtare! Af¥er oW T €3 B0 3, T ¢ f6 4T ew |
Species : P. pictus ¢. B ITHERG-F T T 5 @ N e T efenifEnT 1% |

5@ 2.2.38 : Poekilocerus pictus

IACATE (Cockroach)
SITHA!
Phylum : Arthropoda B
Class : Insecta s
Order : Dictyoptera
Family : Blattidae
Genus : Periplaneta —— S
Species : P. americana ‘ NI
Whﬁm / M
(% T3, TRIG, (SEATSTA @ A IMA AT |
i. @z fFefham wgs ¢ ffiE 4o ke |
o, 72 TP, TF ¢ Twa-« Row; 30w foalb ¢ Tuea
soft I TR |
8. W 4o <enfF, 46 wpwH wie; WwwE o7 = m
(ETeT #W ¢ Uee! STl TR | %
¢. TATER 1 ST ST A AR | , .
@ 2.2.5¢ : Periplaneta americana
Gi7 faoy @ -9/4

Hat C%Z : > ' oidl Qm
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Sbr FRfTEw - @S @

SR 8 TISGe-9q3 AR =

[ICRN AHS

5. TPTERER A1 WRTAER WA AN JTSH JF ¢ OEA! WA A (GUo GF AR ffoq ToArE
*qS 0O A |

2. 93 BIBR AR AT TAMHT (MTEW 519 Wea QAT W, AE GTF G Wifeqa
T, QRO 932 AR IR S0 (FeTr® A |

©. G FRCE W (A qwe Py faeifaT ete gk aree 73 |

8. I WAFANCH TIRTH FIoF I3 SETSIR AT 3 Birs fba wiwrs =3 |
TTfbe-a3 AR fBa: .2

@ 2.2.5Y : SRR JLAAT

Ffrwe

. TR : @fb 59T TS TS € TIFF T AGFI! AT |

. WIS : Qetl *e, oS, I ¢ WSS |

o, i%imz «ft TifEarea forers s<fFe | 93 (e W FC, FBIRe ¢ AN fAw
9 |

8. fadty wifpen <t =mifdmy : >v WisEr P w=ef¥e | FRersN, o e fw e |

R #f15 7 T |
¢. QEEnfaey : «ft w1 T et Soife= |

TG fe g3fed
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o «faffe - armefo: ESY

TIefe / SRTeng sy ofawq

G IS A FEE TG A1 WRTHER TR R AN TS 4 TF Twead Bisfl ¢ I 9T
TR T (LA YA IR ITF I &t ey Fivre T3 | Afafers «im Afasd Gre B0 S
@ o faty w5t fite 7 | ot Rt «3be o1 @3 Bidft TIere 2@ | 9T 7% ¢ Tna
e 917 217 3% A @ oAfawia «if ra @ of Fare 73 | (ftenfes 93h G ais
form o bt fafeq wen siframse (S@m Wt fem 3 ot zoaee) <+ o dirws fofes wvate 204 |
TEfeR-97 (RfdwFeran fog 7e-2.2.50 |

e ofrawd

chifeeafa Iy +4R Y SEefe o8 (7 @ AW @ P e e i 5K e
TSTAMGTA BB Z(A | I 2SR TCST (A0S wARnafg R e e #Armafy @i sqg@ o
I /@ A Soraa fare To-forman (QTrArenfacs) of® oo oo @ | 1% A0S A @
FAENAfGSTHAR TRAT TSY A @3 FE (@EF TSl @ ARG I ©f @F 7o a1 77 |
QRATETIRACIOTR Wiy wrerialf¥ Mifer, aeniafy ¢ aeryra ©re G ZI30C A0S A | 999 TR
FFE FYAFRCII G @R SIS 1w wea fofrs fHa wiwrs 73 |

5@ 2.2.5b : TRTAEN NfeTes

G 19S17 914 —9/B

TG fe g3fed

oIdl a
EHIGIERIG]




@rﬁ‘wﬁs e —

s00 GrafaeEE - T %@

| TTH-9F IF J¢IZTOF (Blood Circulatory System) |
IPTEFI2-GF (T2 TSHA! (RCNIOTH FLAZ(A &) ZATHA =T ¢ =g A% o oifve

SHD IS NRRAOF 04 | A0F4 AL 3 itz @l T,
—aaz£
: (T EAOLE 9% 2T (ATS s e

QR YT MRIRE AT I 93 MRINRE (AF A7 T #12 0 1 N1 ©F 919 1@
TS AP 071 | Wi 7% Ferw TS 41fRe 94w eraifze 2 1 | (@ S <<
oiiftia TR @ 4R Ao H WA T |

@ AQZTTOE TF A ISAZH €
FRCHET MY 77 A7 (AF AAMTS T 93 FAEAEIL TRIRE & T 1 OIS I8 IF H@IASH

T | D s etz @3 CHERN @ T IR T T |

@ TG 8 T5 I AQLTOLET W0 143
T 6 AG BEE R SETION ]
Y. @ (A ARETOLT 5 IF, IS ¢ f[AfSq | 5. 9 477 ARTTorm 96 3T ¢ AGANRFA
AR SIZE T | oot wZE I |

3. TWE, AFe @I @ Tz frm @ft ¥ | | 3 3w, P, ¢ @ tePeEfee T afb afve |
O, ATFE MRIRE TG 3% I(E; & ATF | 0. GUHE (MRR0E 96 A0 6a 1 |

fazanfom 2t |

8. % AP @E-ooga Ao @t of2 sl | 8. 7% @ra-Moga sramfa e s 71 | Bogar
@ TR e wor | Maew A2 awd ¢ s w9

o TSRS < =ie v T | | . QRIS (741 T |
TSl 76 NRETOT

TOTH(Ge-G9 TF FeAZToF WIHS € T& 1 FMIFAA (A0 | ATAd TS AT (PP SIEAR! 15+ 1
FE ez ey s fmpwm #1629 31 TR A ANAS TG W | FE IS @ 7] 4R A
TIPS 24ize 28 93z By-@naa gors Ae=ed O | 9o aMa IF REeEE Y@
TP TF ARITOF @7 27 | (PRI dd 96 SRasion 164D Sidi S o e Taeaioien

MATW.—Q RIS 5 <o e 9 o7l 20 |

3. if® (Haemocoel; 8%, haima = % + koiloma = *7&7) : FAW ARFFHEHA FAW A4
Fefie sm Ieehm T «Irgs T
@I e ovw areniE iR Afars AfRaeEE MeFE (extra cellular

matrix) o Y
| TACHT S IR SAES AME B T 432 AT 07 TAcd
e AMIe T/ *M1 3071 | @91 WA SofEfeq wa 38 Rar-feafb fwga-

ifaifEarE 31 wofie MEa (Pericardial or Dorsal sinus) : @6 91@11 A FRE CRICACT \3\9 | GTS
i, coAfafSTo® TIBFT (Perivisceral sinus) : @f6 ‘T@‘ﬂ Wﬁtﬁw ﬂ_
i, coifaf®aer a1 351+{e1 121 (Perineural or Sternal sinus) : aﬁwﬁ‘amfmuai QESEREUAS)
&7 RATE 2SAW T AT TS| GF ARAR (AF T+ AR ASATS FATS ANA | TR
MG *ae foerae ii@\s |

F% : RitE (irza fifeq o=, 9% ¢ @t wad 3@ | 93 T I ¢ e HAfFaEe =@ |

Ffsraa of a3fed
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21 #iffofe ~ armefer 50)

Q

4. fZruifere @1 3% (Haemolymph or
Blood) :

| @ft o7y 8 :
T @R (PIE, (69 8 W] AR oFe @fReiEs  Greferee fareizs Lot

Ba Q.25 : TPTHiGe-7 fAfey wara aesfast

TR 1 S T T G QA |
@7 pH v-q e N AfF; WAFE 677G 3.03-d.04 | Rere 7S o +ifde, v2i-Renfere
T 1 e @3 ReanEs |

y. fRrifere 257 21 oTawl (Plasma) : ATSIG 941 21 Q0 S92 A | @ IC7 A 7 &=
76 @ WE T RAPS A SET 2 @A- (i) SR W (i) wifiE ¢ Yo s afe; i)
FERe, Cow, FRAFHET defe @R 59; (iv) GITERA (T2 WY @) @ =40 (v)
AqrTe ETISA, BRI ¢ SREREE 79 (vi) (&R WE; (vii) @B (viii) FICED; (ix) 2O
@fFTe; (x) 36T ML qefS |

MAT |o-2 % EEE D : T e (@ IS e (-

T @ fEfFamgral FRTNTRS SPE S | @31 (WFEWal AfIma (fs ISP FIRE 3R
RIfiTeTa TR Fe_fTe =7 |

-l R e Affs for w@omm-

i, ISRTALTZG I (AIETALTZG (Pro Haemocyte) : ATH
TS Yy - by, G5 RO (@ EERRGEIEED

ii. dffeeaw I JEferTE  RIIPNEE  (Transitional
Haemocyte) : 99 TS dum - Sopum 932 T (EHEED

iii. ¥% fRTAFTZG (Large Haemocyte) : GTAF TS Sbrum -
ROum €

fRrarTEteE  drfieen e f[{fey wfdw  omd
FIATRGIRR afdmm 429 T *2 (AF T IE | TR
afem (@EeTE FeARE T GIR (AFE WEE A9 @ HRAFE
0 | @I wegne rariebern adfage zw we fRamw
RIS (I |

TRTEEe A0EA T (@ 7y ewgeyd F1E Ay
@, @A (i) a@fS onfea e e T I 93 IR, @0
smid, ZaeE ¢ e FRe oiffez @ | (i) Py A co, e
g T 4TS 2w | (i) fen wrr it afsre, szt
29fe TEAT TS ATF | (iv) TSI A A (@ AT
SfSTRMNE BIsi SR T I | (v) WS frrarRoer ey
Q1Y RS A | (vi) O € TS W S gl e 3 |
I+ 1i) 9 TR TR @ (T (RIBTA R A |

5@ .2.30 : TITEG-9F TE HFZAOE

Ffsraa of a3fed
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S0 FRiTEN - o 7@
o, FTE (Hearr)  CRREREREBEGBRRE <15 oz 7-75 i T

(ARICT AT TS (AT Y ~E R AT | IRE APVETEA TR G AN G

Afire RS | a7 PHIR WX 5ET W32 T TL

T I | ATSF SIS O T W B waqer (/\) T — -
ATFHA HGT! T AN TS AT | 7S Fa T A . N

210! RSO SIOSHD TSGR | <7 TS e S5 T
fem 7@ ifFRIfCaa 3T (e z<q0T A e I
I | STSTF ATIIA T @A M @3fo oy A | / s

FRAED A B fom wEAR A faew AL iy a
e AR FRAET GFIA ITe[R v 7T |
JECED N ATIRHI TYLS T AE W G
CTE TR N N I | 7 AN YL G | [
f6 T AR TS W | IR (<1 Ao //\ <
PO (AT E, CNal TP S e ‘
Weﬁmsﬁmazﬁwmﬁmmwmmﬁmﬁ ‘ S i
(alary muscle) 7I5& f@rie =i1<@ Iret [Rew wq= o 2.3.23 : FewcEs S afie foa
i Teoy T (T JEeE gt T TR T e
ax FrE -sETTe 1e ae | R | <
FCEGT-2FIRY TG AR s gl Sl Al 03 | TRAER QB FKAF-By @3 (oPiaia A
1 1 ©12 JLA®T (cardiac impulse) FABIH B 7 W TAET TSI TAFS (@A Miefed A
Fraafy e ojf2 =1 | @ e reE e COEEIGEROIRE | <= “o0% « €2
AT ACE | IPTROR-GF TRCEA DI TXAM T AT 932 JSACH 90 TSI/ NCol 26T
(ﬁwm m) THGe-97 ZTFE JefAe o1 27 1 |
@ el S - IPTEeCEE SICHAl, AW ¢ TR (NS ANl wigfed (ifRe Rifer
WWWM@WW | GTAR ACEHIB AR TS A (AF [AfSq oo &t 3 |
TS 2 &f&AT (Mechanism of Blood Circulation)
FRE ¢ e oHf¥ia ACHG -2 TR qEEGR-97 (e fifey st 7% adifze =W
FRET AT ATHY TS (GO WOl 7FHe ¢ epifie 20 | e Seatad e
FRESEOEERNSRD 7= 5z afenf e w=ifre =7 |
S. S CARISTER THBT 76 (ARIETIE TZTRT (AF TEBAT TG FAH &A™ I |
3. AT T GG P BIR (A HYLL FEFH© 26T 76 YIS 21Z® 27 93 ST T
TS HARACT AT AT |

©. SFEHA F#IF A TE TR (AF I3 APTS AN 71 G2 TIACHS TP DETE FLII G
FAMbw AR 7S e e @Te =@ = |

8. BT (AT PR I% SHTHAT AT IF |

€. TF PHIIA T (ATSAE AIZT 5T W | (ARSI HBAT (AT TS W € T ST
I |

Y. TG RIS PSIAA 20 AffSTr=E T2 2t 3= |

q. I T3 WA e 27 ©4F (AfRfSrrE M3 (e 7% (fieaE MmN e« |

br. (AT AIZAT (AT A (AfRNTaR AFIS T AT N F7a18 T A3 I

@32 BT FAI3fE 9 |

TG fo a3fed
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1 «ifafsfe - armefee 509

SR SR

5@ 2.2.22 : IPTHIGL-GF 75 ALz afaa
AT TS AT §F S (rew T
coifaifEarE Aigam (Rwfe) —— > TNED &R —> I IS oA
o S (Fefe) |
oS SR (RET) +———— SRR AT (RTB) +———— P Sy

5@ 2.2.20 : IFTEe-G7 9% oAz Ao

P ¢ a3 g ey
e oo
@ S, (OO $g (TR IAIN SIawd A1aqe (rzeior | 5. CRHGT $§S (AADTa Saeliaait
@ (sRfpemIfer TSt Fefis 1o o=a | oreidie @ (R TSt 7w =T |
2. P (M02d (1 &7 41 BT & Zh A | | X, TRCAI (HURa I S PTIfeS 2 |
©. BT 7% AQETOrEa S 7o I ! | . R 76 FQzTerad W o7 FA |
8. frrmw +f® s sifaaifzes @ w1 | 8. Tz +f® s sifaaifzs =1 |
@. Annelida @ Chordata &3 18T = ¢. Arthropoda ‘8@ Mollusca A& endirs Rt
NeH IH | NG I |
"NPTETR € WATH 7S AREASTE NG A
| gere faEw TSGR TG HAZTST TET 76 AQZASE
>, €7 TG 4A04 FIZTOT | TG €A QTS |

3 WA I | 7% 32 Tl are FranaR =
@ (A YRGS AE A |

7@ FOFE (RBC) Rmmaf= 4= 7%
& 04 |

. (& TAWI | 362 AN STFFIF! ST ATF |

33 ey for 4 TSNS SOEE ATE |

8. 3<TW TR TS ArRTifE; abi FwaAfE |

formrara; 51 T@DY; Al ZH fara oifde |

¢. Sy it | SeaTEe ATeS AT e

A |

GFCEC! T A |
v, faitm | 7% e et ¥ e & e ¢ TSR W9E AE 9
N5 A | @I R 10w 3@ 7
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A& ST

So8 ST - TS @

TIE(%e-9a3 ¥TFTCH (Respiratory System)

W1 B4 ATSCH NCS| TGRS WA T IS (ATF WA &9 IR | QAT o (I
THS G AET W(FCE I TFTSE WHfe STl s7e Zrare | JIFA TN 9F @ TF
W -2 T AR (A RS SfEEE FEEE (RIS At I IR (LI
Teoly T TRAFRTC GF2 AN @RS T | P MR &) QA ¢ qF -2t
sgiTaa Y fifeTe 2 arTefYe-a @ R e e 8 FErg, ©F 19 GO (trachaeal
system) | TOTR(Ge-«3 GifFAETeR (o) fas 2ffe st fcm oifs |

S. WITTAE A1 13J1F (Spiracle) : o (TG = HEIE
Q. W 9 FIFAT (Tracheae) : 92T ARG
©. TP (Air Sac) : SR iR T8
8. A8 (F1¥ 1 Fif PSR ¥ (Tracheole cell) : T | i

¢. 3PS (Tracheole) : 1247 FAb
s @eterz 3T rewt -

. WIS T AIRAIFA (Spiracle) : QT RIS GICIAGE W S

egae |
aq Yy d ol E
AORESER @ (AR QIR IR OPTeeLEd PR e
TSIF =N feR= femfRres ¥
| TR 0 F @S AR A
R4 T (filtering apparatus) AT &I, Qg AT Tonfn oo et Fare 2 = | cofd
foafire FofBa= TR TS (ATF N IF W | YOG 75 AP WZ (AF T A9 @S AT
T | T WL AR AR G [T =W | 7 Trran iRareeet fifen me 1@
2674 74 ST &TFS (atrial chamber) T I3 ZAE TF T | G 2D TY& Q40T
WIS SRR NRAIF (atrial spiracle) I |

GER) ~ii27 e (0 Y A R | (i) 971 AR, S, A Tonfi e @ IR |

AT S G e
5@ 2.2.3¢ - IPTEfGR-a7 PiweT (< )

2. WifE T JIFE (Tracheae) : &fed =wiRaea m (atrium) SIS 3o 4 ATID
YT | QU (A2 TeAy T TF IRI-eMRE, BfeFee, am k¢ TEFRTR (um) IEREE
IMRIGI (ectodermal) HIFFT T TTHFBe-97 &Y P TF €I FRAAR GFwIa g | Jifw
T WEseREE o v = | (e | 2w aPrefit e R
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e1ia +ff5fe — aPTefee Sot

(basement membrane), VR B IRYENFIE (FICF fSe afefermms (epithelium) @3¢ foeEa
fFefbwe fafife BT (intima) |

S wweg = T Iy eRifEe =0 1 @ AR Fght e 2 o T Wi wrel @
1571 75 | STETR AT MO (ctenidia) | SO b1 T ot BN BRI porer et cace
@D <2 e Hffem fifeam fefie arent areR T AeeR sior Jaafe afe exd
23 G T 3@ | (R i e RS A9TEs g4 IESh A S ¢ Shey
AT QAT | QST HIFAI B8 (tracheal trunk) 071 (BITSACGTOTSEEANBIREIR® (7023 (75
FAE e A | @w—-

o
Q
Q

trunk) |
e AF BN ¢ TR IS TIAY
GifFA® F@ (transeverse tracheal trunk)
A z@ FEw P ¢ R HifewE
ISP & FA |
Fo: GifFT e (R PR S
ATz I |
9. IPA™ (Air sac) : AT LT =
WerER (A2 Zrer- ey g Gifeas o 2.2.20 : FifFeTeTEn Wt Re o o
g =t epTfie @ Tg, BRI @ ‘
AreeT YIBTE PR 07 T3 | QLTEN T8F, TF @ THF WA SIZA A |
Fe: (i) IRt Sfefae Ay €@ A | (i) P AW SRR FCEHA-LARCAT G 4t
Sifeareret Ay TR fFwEd 3 |
- 8. jifeen =i I A€ = (Tracheole cell) : S99
' SifFaetea Arfer e s [ereras w e =t Gt
T T 3R ATTF T 141 it @3 SRR fifeen
@Y T €T (F19-9 e wor | Gifen @R S
el efaricE STt Sree @R oM, @3 I@ eI ¢
B ARG IS |
_ 9 e : fifeea T T {2 303 (R ¢ i 90y
: MR -2 Rees ol A1 3 |
B0 089 ol AR ¢. GIf€™ (Tracheole) . Jifeed @1 @ ﬂ@m
AT TF, > MIAHIMRGR-9A8 I (0.2um ~0.3pum) IFRMHE efd NS TFFwa [ge =1
Tifen = | amia @i IR ¢ BRI @3 ATEE AR T AT A =4 o <4fe A
Afer AT | (rRT RSy TH-AST 2T T QT T (@RI AT S |
@8 e 3 A¥ A S 0, FITS W A AfFAT ARSI T T @
(TR (AT CO, AAgS T Fifret g = |

TG fo a3fed
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@rﬁ‘w@ e ——

S0y G - T 2@
T e Gifeerea st “Aidwy

CRBiERRRE] i Gifeen

S WFR-TFS | -2y 70 JEiffE i 11~ IR 57 et
[ G .¢um | Sum-99 F (0.3um —0.9um) |

3. Mo S@5LBIC BT A AL T | wSselbia FHAE, IR S
BT IR AL | 50T T |

©. TG ez sy | FREd RS Al Sy 3 |

8. 3f FAR TSI 5I6F | SR |

¢ WA oIy | YA AT | S A A |

b, Beafy SR (AT Teoty =W | Gifees @ (A T = |

q, sfeemife Gifees @Ite ofme | MRIIICE ARETS |

. (ARLIIER (MRCFICER AT Ay ATF 1 | MR 98 ey =T |

T FoAE

5. I =P (A3 BIfPeH 48 0, € CO, | Jifeed @ (AT FI AT Giom

@3 s o7 | & 0, 8 CO, 93 R 2Ry +73 |

377 4GS (Process of Respiration)

| orea fafew
T -2OIC TR Wl Bferd A Gt ¢ Fifeerea My Aty f&faww w6 | wragd ¢ yerens
Ty aifem ey yrE fea fafers 2w | cifir srfeifaem Sviee e Seam-asimees T a1
(0,) (TR T3 T G2 QIRFAETOF (TF Y (CO,) R =T |

F. WIS I W (Inspiration) : (A7 eFTTS THAT AeFeT e A Gifeam w@sy
TS TS I A | @ 7 )=
T T 0,-T& Y YU WP Mo HifFA (Aieg, =3 M (A= Gifeed (Bpae siree =)
8 IRRAFTE NG TS LFIRT JI (A= |

(=~ =
= = ogE 99
2 2
= = e IR GifeeE
R
G F1e
0,-7% I Gifeen 701 alpe TR AT GATS O, RLIICH ST FAR

5@ 2.2.3b : TTHGLI W (I (IMT-LZN; SIT—4PTes)
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&1d Affofe - arefe S0q

4. WrTeTie A1 AP (Expiration) : (PN WA 3B CO, I+ afFar Fiieea a1 ST @e
CTRIA (ATF FIFAT T3 I | THIW 8 THAT (AP THIOTT T (AR ASPSTAIT FHOS 96 @32
AR A FEAR TSI NTSAZ A | @77 O AC R

CEICOETRRRIESIERERR | <+ S CO,-a7 W g W TS e AfKS 2

oF eiferarn rzes wR fE S =7 |

> | AN | —> Og — > YREF —> I —> GifE
o gl
WTEWI Iﬂﬁvieﬁ

A

| (TR O, AT, el |

Iee — afimaft <« COp «—— = -—
2 [_ﬁmﬂ“mm\coﬁw; ‘

5@ 2.2.35 : WP Afsitaw @ifca

m_gﬂa (59 ©F (Excretory System) l

ey 4wy o 31'\3 TRGTEEtS I i ETET Af ST @59 (excretion)
A | S ASCHA TS TAFAG- 7 A 5 Sre WA FfPT (malpighian tubule) <7
cwered oy @ 99 TVED 1Y, TeRrere afy, @RS 3 R wfefre @wa o=
o e
e Tiferet
NP : Marcello Malpighi (1628-1694) FINF «F oY Bew 8 GRIAEM! FAT Suusd
A @ Fiferd! NREF FACT O FNPAE 93 NS FA1 27 |
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e

A& ST

Sobr FRIEE - TS @

"o : ererE WErEEE T o G R SRR, T, T,
EEEEEEED < fSorER Fel KA AT (lumen) I | ATSTF Ao &b gFwfaB
GfPafere @rE-« «iffe | @rEsEes 93 W 3t B8 AW (basement membrane)-3 €32 foetam
s SoTee MRLFIEAR (microvilli)-a T | MHIEAR Ao B ReRBD
border) 5197 T | AfEIGTEl e B! TeTEN W <4 ferwife frrEa ST qetE @
PRI |
IS %S / @0 afS : ArerE AR MfEwE e Wt e A FAew T 93 ST
T R T SfSifErs | @ TR 1T, 9 o8 Refare semie @ 21, co, «3r #Bifmm
B0 AR O FCA | QeTE Wi foera e avenztm een A1 I3FEeEs, A ¢ 2eke
afie sifiers 27 | AR iR st e g «AifF ¢ IFFREEIR AAeriifEe T e e
T | @5 T 20 @fSTe SR onfaa s (Rfteaifam tm o I | e g s
e T W32 TS «fSTe o WeTg ANY I MRS YN \R (AF @ A AR |

Afam TS M co,  obiwRm qReREs s
[~ 3.t r
ABIBMI T8EE + A1 + CO, —> BN aIRFdeEw  + o
ae crrEerET wwem A (oG TR S

[ ef>ifemmm =iferm |
e 2202 Tyt e AT o e

wfefa® 1 FTIHS @5 X (Accessory Excretory Organ)

i. 3TCEAT (FIF (Urate cell) : TIHIGL-GF (AR 122 Fi6 M 1 BRI AF | Qetan gqre
=31, WY ¢ (R WO Mt ~Affeemis wi A | oIl et Revfare T g 2R
GfTC ¢ 3B (FIET Y2 NG S FCF AR | TG (AT TABS B4 ALTFRAI (FH2 AR
30 @0F |

ii. 38fATaTS Af¥ (Uricose glands) : 273 TFTHGCE T afgre Tfcee afy sy« 72
e e @ve AW oI 03 2T @fTemel T T | FLNNG ANY @A IS SR AL
33 e = |

iiii. CTEEFTIZG (Nephrocyte) : CARSITEAE AT TICEI AT S&FS EFPTIRG @54 937
a2 FCE A TG HEHF I |

iv. 8% (Cuticle) : 7% weitw Rrnfona srmw wyifiaa et fg SRS (amoebocyte)
@F TF (AT (@5 {3 AR F0A [FOHIEE N5 FA%6q I | (A G697 e ooz
Hf¥e® @B 7y “AfTere 2 |

TG fo a3fed

oidt a
EHIGIERIG]




53

B

” 217 Afffs — Irrefer Sob

Tt T ¢ e 7 g e

Motz fem Tt it TriefifeE 3t

5. ogfs | IPTRIGETR A RSTHA &Y (5N W | | VIER R (a1 (o SO e |

S OREE | A1 ER DI SR R 0 | | AT I R GFPONI AIE A |

o, FeAT o, af qPTEfee & Soofb | SRR, WALE Y2 I(F & 0 T |

8. 5w 3 ORI TSI, FeFE; afraferar (511eT; SICHR TCST QAT FIoPTA @3
wi7ael ¢ fofg w1 faea afys | hmaifeR e e o e |

¢ FF | @S NP 1@ AS, weE GFY (FTA ARFAE B [
CES L TE A | Y G TS TSI AL TS AT |

. FEAGS | RINDITE RATI RINETE (AF (@5-E) | I6 (S IR QIR NG (@A
@R I (ABFECS (2R 3 | AT ST TG TQZ I A

e cefRd |

@ qEiee-aq ERE R (Sensory Organs of Grasshopper)

@R ATEF S TG AT (A0F ez s o Swtomt (<o, e, 7w, ==, 5141, oA
@ SR Sl o) RS T (TR AYELE (@R T @ TR eiferav Y w0 oI AL
% 3 WA 0 | TS s e sgamt o @l T -

S "”'I'C“fﬁj'ﬂ (Tactile organs) : THiee-9q MR Jfeq

F TAFS

| @INST W%, A, AAE 9 AR
TSl AGITH (distal segments) RN ATF | @@t
|
. {ATHA (Olfactory organs) : TPioe-aF AR AN

g | %

s ofre Aenel wd (DR -
S A

eIl

©. FIMIGA (Gustatory organs) : WPTRIGR YT FR(ER
YMIEI T TS AATF | aF AMARY FIO! (@ 2T |

AT S AT ST A I A a2

pp——————— e

St e e 7 e G IS
|

€. MAFT (Auditory organs) : TTF(GL-GF

AL | GG ATY RS TAFS @S HI Tqofe YA MG (BCH (29 I |
b, SIAHT (Thermal organs) : 2TER e foafb Srfiem™ _azam@
@ IPTEEER i A W% R F1e I |

TRTETeeRa WHEraE TSl Sotare 7ae Hgaml e grad Pt wafgs i aferfier
FoPEE FABRS @I A | | STEIE

Ffsraa of a3fed
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) i - Ty »@

A& ST

CERESS RO <= | =, *1% ¢ ¥ FQA WH GO (PO A R O 8

*3 T S G SRIFIE AIZ FCA |

TTE(%e-97 A% (Compound Eye) — %157 8 Wi @e

@ .2.98 : fmwf%\-«ﬂa A& (I) @R uﬂaﬁ enIfBfeam ()

STfBfEAT (4FIBE) G0 W GFe BRewE I

I |
S 2T SAIGICATTR 1o+ €
mwﬁwﬁiwﬁwaﬁwﬁ%ﬂmme
O3 fAfSq weria e S S0 2@ |
>. I (Cornea) : @it sTfbfEaTs a3w= =
a@HIWIWGWWﬁ%ﬁWW§r|Qﬁ
2. FfeaTe™ g (Corneagen cell) : QIT1 RIGRIE]
T GRTETE] D11 @ A= g oy (D

©. fFBrEs @1 @ (Crystalline cone cell):
et e @ o fEhmize @ae ke

ﬁ\o%
|

8. febrenEs et (Crystalline cone) : 9f6 @19 (@I
ARFRBE R QR TROFE ST GIB AR,

CBTFe &% | (Fd @ (A3 Feye omnd of
‘»Tf%?ﬂﬂ
ST TR SRR IR |

¢. TEfa e weR (Iris ment sheath) :
QaTE v afes (WWW@%)W‘&T@‘T
(FRSTAS N AL | S TS @ A e 23
(9 (PRSTATS TR WS IR, W T NS
FLGH® A WeHF TS A |

Ffsraa of a3fed
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21da +ifafofe - arrfos 35

Y, Cﬁﬁ'ﬁ_{?ﬂ? (1 (Retinular cell) : (9 FRSER 6 EEIRaI&] _
CGRERIERED | <o T @ @ iEs Als WS | PR @R IS @6 @
N AT FYOF A0 T | @77 e S SR A |

4. FRCET (Rhabdome) : [&BET @ fs wafge % oafie @ w2t wmege
@RIRe | 9t fia wge g @RetEme F29 @R TR AP ¢ 43 =7 (Easasie
T MAT IR- P

b. (ABHI 93 WA (Retinal pigment sheath) : @6 @b @ fw 3geww @9 fde
T A G WA | @f &rerE eNBREANE A7 (AF 2% @ A | G W A5 g
AR SFer Tow fsa wta ey fre wiweifers 2o «i |

5. fefeavt (Basal membrane):@ﬁmﬂmﬂmﬂﬁﬁ@ﬂwmwmﬁiﬁmﬁ!
aft exfbfeamts = v |

So. Nerve fibre) : &S @by @R 2t JFe @ e FRE e 76 =7 |
|
*fefrerR faw et EELHLS
>. SR wafteire aifdma T 4% A AFmeT | | STreEnel @i cRea N19E TR eI
8 (WFEVS! AfATa TAR G,
@IoEE fowr |
3. 1w (A 3 JRIR, ey eIbTew «F % o oifde | | e cotre, S e Il @I |

O, GFFA AW | 3, FFATE @1, @19 @78, feoEman @, | S, wiEke, e, @, @RS,
wizf R, @ weedt, TRrem T | | cEFE, o, et Sef |

8. Iefr WA | SeTexy @ F | @3B @32 (N |

¢. CFI1 8 (FRAWE | T~{%e | Tafge |

v, efefam T WA ¢ T Wieeite fog @ efefem e 2 | | SRR @32 @ afefiw e =7 |
W (@FT=# (Mechanism of Vision)

afefem 38 wta 21T s ST I | G A e A1 | e Swge (S1F)
e 6 e oot RS () et wreaE amid yiefE e e | awwy qio1 oy v @
JOACZ | AT I (BCH AT (R Ho IF (AATS A | ML e @3 enibieay
faw s TG oreTe w1 erere e I5w Wfve afefiw = | e enbfea
wffere dfefem agie Tidma mers sz 3@ | e «iffe efsfiee s waifbs Iy

(optic nerve)-= T4 TRETH (ARt T ©F (72t <7 (i OSSO Gats
- afefw 7 27, 791~ T efefE @3e Tt et |

5. OiF 1 TegE WA (IEIRF I AT 26T (Mosaic or Apposition Image)
I «Te QT
eNHfEa AT FIe Fq0e M | TwgE WEATe AR qge WA ¢ @aE a5 W
TSRS eFiIfs 20 FfEe @1F ¢ fEBrRa @1 @ReTEns T g 02 A | T afefs
ST a7 (ATF 24T T I | @ TIBW 7T 83 (T 9 (AF Fo1® (@97 Fweng sfes

TG fo a3fed
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Be®

MR SRfTEs - TS o@

AT SN &t T @32 I ¢ RBIEAEA (i T TS 9w e | g @ 7
(AT w57 fode Saate s emfbiean sff con Farere wizf ¢ @fibae wfey wRadits
ceifire T | e eff e il g fon fom weoem 2 o T8 afelRm «fde = | 7
enffeaTT @R e afelkm qafie 2 Trrele: THE =8 ¢Irs A7 | (R ool 79 &
0@ oA el oifde zery awarT efefm amenes afeiw e 3l w3l Fta Tz AfefRre T
sjefrer eifefm tofd zeam weaTR efefamrs wpanferts affm <= 2@ e |

X ¥ Z X b
e o -9 — VI g —a 2

"‘~:' a

g SRy e afefy
B 2.2.00 : T FfeR wiT @ eE

RPA e AenTe JAasifEmT afSR¥ (Superposition Image)

MRS ROFC, I A ACE S S WA REGe-ad ST FAaeAfErw
ERREEED < < e were enibfeamm wikf age Wl s e g3g @b
A5S WA o8 i e el 2@ T | T A enibieam wdie fEormEs @ ¢ HRrem
SIS T TH | G WA IF (A AP ST SIS Gy wia, e @ 2w
ARSI (T | S w4 T8 (A0 fodFeng wm Sty 3 enfbfeamr s g
AT IR AR SNBIREANTT VRS AT AT | IGF NRAANG6A 141 7 AP FCAAR Q=0T
55 TR = | T @3 enibieun «ifes e e we e T  atea Bea Wit
GO GFI afefam ATg | T T 7Fa 9 T2 @ AT e toft = |  Fa Tom wad
el o e 7)f afefaw 1R zeam weaTTR afefmrs sirasifer afefm e |

crenEe afefm ¢ Forasiferm afsRrea gomt
SCLEIERELE cTrenRe AR ForeiferTT ofefw
S, ST SRY! | O I S WS afefm e 7w | | ¥y 1 f¥fire wrets afef offde =7 |
3 A6® WA | GO @ SRf SREA oS Jh || RO '€ S S AFS JH |
o. SHARAM | (9971 OTH WA SAMBIGATT %% ¢ Taw oon A

afefm 72 e | euiffea efefm 3 v |
8. STSIATNT 437 | 984 157 Tof AL*A 9T 8 T8 TG A TR T, ANAS 8
ofSfm oif5s =7 | Ao eifefm aifde = |
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i +fafsfe — arrefee 350

’ TTEiYe-a7 AW AT @ HATET (Process of Reproduction and Metamorphosis) ‘

AT Sq (Reproductive System)
T . G OECOSRaD , (=1 =2 © & eremwey foy fog afitarz 12 27 | ama
ARSI ROPRSNETE) << 77 ¢ & TETEG ATA (0T (U 37 720 Gl
T 8 Wgeean ST SRR (ovipositor) (T PR VT (4T S A J A 4
eemTeE e (Hfafermrre M wgm F0@ | A 9w ¢ F Ao Hew WAmreE I
41 R |
7 e d (Male Reproductive Organ)
TOTFIGe-GT YEATOH ST, SFAIE, AT, FFD
afy ¢ wwefer fmm «fSe | s Qe 3T orem =z |
G : e Y RS GwEel
SHR | SHERS 07, 84 8 €N (TR AT(FA THA IR DA
ffem= A (median ligament) W & A | &fefh w@mm
WEFSE FAFW TR FEPA  (follicle) e®R m oAy |
FRIFAGTAR T4 S (sperm) TAF 27 |
: ofefb swrTEa SRR (AE
Gf5 =19 8 SANIBIAT SFIE T& AT |
RN = S T 0 o
el fifers zm @3 Ma@et FEDTAE AR o IR |
@ft 25 o= 31 B (penis)-9 MY (023 I3 TS T |
R ¢ T <o T
GFEG! HEAF Aff CFoAIfeTe ST =W | @R Aff (AE whe
S ey fAfesre AE e offf azd w0 |
EOSERENSSRNS) | <7 <% T 9 i,
ATBIT Mot A sFefr IF A | @S CFeAIfTe T =3
AT BTG AT AT IR ATHGCAA AN CHFATAINCS ST A |
WETS" (Female Reproductive Organ)
IeTEfEe-97 Ao farm, famifa, aif, swefa a3
TR af¥ e s | s Qetem= i (et @ |
G : oo R femmerEs 1 97 |
ferrmt wtar Som ffwm frea® fae spabie sme
qBFICA A | &fSl fewrm e v-v b wfewrg a1 gsifven
(ovarioles) f of¥e | wofewmim WY (egg) Tl =T
TS TIZH I |
QRN : 2vor< TurtE wqfeRrmerE (Ter
et e« farfers 2w @3l femifer 0 w7 |
CIERIEED : -7 v v an Twan vers fifere
W 93 AfiEs @Y o7 w03 T efsifEbrag 4t s Mt ?
Y I | @t SfaifEta T F TG T A2 TS 2 | o 2.2, : Berow

GI7 faeiz 14 —b-/A
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A& ST

538 GRfTEE - T 2@

CEEREEEENSE : < e Gy oo gedige
4T T TS AT | @ FEAF AR 18 AT 9F Ao Aot T A =irfreFt A4 |

TS FHAFICA “fFT TPTHIGR (AT Al S FAAF T A |

GRS ¢ i< fearim Sefrens i SR af¥ a1 Qe iame
&f¥ (collaterial gland) IR A fewife Mo @fte O 7% =0 | @ afF (@ Fie = (Fs
e 2mid) fox o™ o et (AT ANCS FRTS! FA |

oo efferat (Process of Reproduction)
IS (@ (sexual) AT ofEe W6 | €T oE=e
eifea e 3ffe sra o oy =3 |
. clafiEs (Copulation) : —
Q@ Y e Aefee-97
o1 T WL AE @32 @ T e Fefee-az
@fare CifEEE F2T Shit IR | Gl FI0© ST AT |
Tx 1 el *1f8 sEqerE =iffRwr a ae | fox
ATS ST I o1 S AA1F |
2. 8= (Fertilization) : QW fiFe @3 @
-2z (A swiq F-enfimez Fesie 2@ e s@q ¢ fTag RefFmem svr  dream
fEs 7y = | ITEfe-a7 EF WSeE (internal) | 0-¢ f.f. 7w fomafs T (yolk) IE @3
fowmifer faca fac P77 w9 S1RTGeNEA fAfd (vitelline membrane) € *&-9=7 3227 (FIfRes
(chorion)-4 WIY® ¥ | At I@a T4 ey eam Ty fow ffve =0 | @iftsra @3 54
feqite v femiqrs o= 3@ | @ ferfbee MRTENEe (micropyle) IC |
o, feu1eT a1 efesf&™ ™ (Oviposition) : T 7 (AT M= 7 o B TETefee 7w, Wy
T fou oore wF I | HEE Afw
fCxefrel s7yIze A | F Hfee ofesifEtra
2 RSN ON SR <<
foor em@E 20f6 fou s @z
R TR fEweTE A Awgy A |

a7 v <o QRIEIEEISEEnD
o5 it | fou Aer o7 9" ¢ F Ty
qPTTees W Y | fba 2380 : G B ogre. o 2.23.83 « oM fowm o %

8. W(Dcwlopment):

EERETEERREEEREEa < 9 97 T @R AN 4 | R T Frew
(Rerem) v zear #7 & for AeR @@ Afrges Swze E (@SN
TS REERR® | o< oAy ofer wwE (s Ae o AR)
TR @ e Ffows g 71 =@ 61 e TR swgd ofiw! A 3 | Gl

fBa 2.2.9% : AfE

Ffsraa of a3fed
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enda 2faffe - ammefes e

R[ATEST (Metamorphosis)
AOTH T TI IS0 (AT ARISR T 1% wolt effe <7 o7 @ 4307 Feetea

ARETE Fotre T | ST A
: (T ISCa 93f6 ore% fon o6 @faen s
fore (fore) weit sifearts = ot srota =ifacrs 2 o1 ST Fetten 0 | arers forw W (reTe

A sjfir sferra Fu efemem T, Y QorE Tl ¢ TRTERE ATE «3e i I e
0 | | SRR~ RPTER @ (S HoATS

@ wASa e et @ syfm endim W @
wifers e M0 71 93 1T ARRET Tgrw Prsend sifr wagiene =, of CATTE FATEAE F7yef
FATER 70 | RN CIRNS A= | < (12 TS 85 =18 41
BT — Tl (1) | T wetrer fere wwgE A1 AT (larva) T

TITEHfee-93 FoNed

- 9q FATD mcfm GRTIBITAIET (hemimetabolous) A0, I G Feifaers e
W ARTEORT WT S0 fore vl oA sjefrr areTefoe-an Femsfie =7 | adie TeTEleTEe

s
5@ 2.2.8% : TETHEGe-97 GigvE

&0 6 @ ool wPTeee fT et ofts R (nymph) 303 | AfRsfotm s cacss v @3 =y

W&mwmwm,msqmm,ﬂw%eqm,wﬁﬁ,ma@% | ST, fArEa

GIRALEe, AT, 4 ¢ Toe @7 7w | GG
SIS NSIRBIIED | -/ 201 T 6 ST 5 W03, (12 WFHe

I© A |

G178y %@ -v/B

, APt ©f6 g5fod
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A& ST

35 SrafaeE - G @

w7y g fres si3Ha fRiife MReewm ATe Toe, T M W | G e *HiEE «
forF <35 TT T IRETEA WD A (TI(E AXS F@ (T | O (R WSS ATS A
If2eFEE 5K 31 (IR (molting) AT S719t T 7 «iTwia FRCe #ifaer® 27 | 4t WS © IR (AT
ST A7 Ao APTEiee-« FATERS =W | faSw «Tow fUe FHH TFT ATTE (wing pad) (0F Ol
7 vaeire W | e (IEE (ISR o7 T (TS (=5 Wipfen i1 TETeGe-« TSt (N |
© Qe qa ARFFEE @Al R wie (R
2 T | B BT TGRS, I RFFBTR (instar) T WIS 49 HeNTE TR TS &R AR T
et 1

sfored TS ¢ % @3 g NLH
St ki
3. (TATS 24 21d e i oy wamma =& 1 | 5. (7TS @i +jefi endiia W |
3. FOTSTER T (AR T9F RS W6 | | . FATEE AT (AMHCBTA Hfare oA «ib |

o, FAEiTe Zow feam offade =1 | 0. FERS T TS “AfFre =7 |
8. cmwify, i, W, aeeifs Tenf orx 8. SrarAE, rTeiee 3t [ o, T2
@ T | Fwjivr sre (Al T |
&P R @i ZqeeT g

qTE(e-9a (AT 8 4 A8sHAT &AfF (endocrine glands) e TF- THreIREE afy @y,
(SRR aif¥, T ST @2 FACAR FTF | Qatem@ Ty 242w of6 afF Fepe zmm
TPTEfEe-a7 FATSTE 24 O A I3 | s qatea e 3 o = |

S, ISR af¥ @ (Intercerebral gland cells) : I¥TH SR @ Aff @R

Prothoracicotropic hormone or Brain hormone) &9 ¥

Tl (AR AfEE W Fad Twifre 0 |
3. (@B @f% (Prothoracic gland) : SdTF Wy « afgere (ERGIRSISIEED

(ecdysone hormone) 9 3¢ Tl
|

M AT 2 I ~22 . FALATA AT (Corpora allata) : 77F 71w @ &g (A3 GS1ZA A (Juvenile hormone

et e S S vt G B (el S| AFSTF 9 T FORR Irrefee- o3 fre
W A =W | oNeITE PTEiee-9d FACAE SED! (AF (AMITOWRAEF ZANE (Gonadotropic
hormone) ﬁgﬁ’@' T Tl AISITHFWR o o ~Af7elfs 9617 |

8. FALATA FIEAFT (Corpora cardiaca) : IBTEA oIS arIferR g Safge @ afgete
R EOHOHHORE) == == | & T %S 7 T |
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A& ST T
g «ifafpfe - ey 339
% ¢ sfi TTEfe- @7 T sy
w gy % (Nymph) ’.[qu? TIT®%R (Adult Grasshopper)
S, 9Ig! S, IPTHEe-@F MAFER weAfare wagE | 5. Efei-g FATEA Affee wwEgw
= e | = FCoAt A efrr weTefee |
LIRS | R TS TerEfie (i dwme maTw | 2. TE e Fersta mae o
fra o o | qTEfEe-« Afaes 77 |
©. A O, SR @ (®O | O, WP WLAFIFS I |
8. 3f 8. T | 8. IS |
¢. It ¢. SIS, OT3 &S FY T AT AMF | | ¢. TG T ToAFS |
b, gETeE | b, W ¢ RS | v, 7 ¢ R@fre |
q, cTifeBe q, ISR (A 5 T I 906 | q, G 96 1 |

W‘F@Q—‘ﬂ? gfafes ¥ (Economic Importance of Grasshopper)
S. WOTR HFF (N BB (As Crop Pests) : TTHe-93 7% @ ﬁ‘ﬁ'ﬁwrﬁﬁn—;{ 409
3 (A APS FfS© IR | *FAT 9F TIN I GF *PHOFS (AF TSH *PHCHCS IR N H(&
CHTS N IR | A OFF I WoRGSIE IS 49 S Afoarw e oa | NRuaBA st
(Locusta migratoria) 9 TOISFA (ALFL @ AT FhoFa A% FA oo | IETFCY ISR
o7t Atet QeteTt e, ANTRR ©fF, F aTAe ad feeae ide T @ (A Fu e 3 |
(I (T FTH FICR-GF WA ¥ @S @ FS W (@, O (FATSIRE 7 91 37T W 1 |

. AW T (As Food) : ARGE0T avre 4t M (food chain) S SAFR R &1
(predatory animals) &% <y R Temef¥e-u3 Reaw 39 @tz | W PRt cofit, e, ate,
A, AR @R S eifa Gy Roew e 7T [ | O I G SgE Wed G
(fish-bait) R ToTefEe-9a 5929 00T |

’Iﬁﬁh (! (@A AT QT MER A7 R 3797 21 | f8F A% (Greek Ground Locust)
STl FE RS TTW! AT AW | WRHH, Tl @32 ez g amy o aerefe: aege =7 |
AR, SRS € T (AT TR 5154 e A2 A Rong @t e A4 |

©, AT I TITS : ARI 267 8 (12 Nore T I e wioww, Wamm ¥ew ey
Tfema +iff T, Tererel IR 932 TIF *F fres [dm @t faca wifbs Sae! areics wmefe s
MR |

L e e e i Gl
I qUT (TR ST 4 o wfew w0 | QR A SIS
W @I AR A AR FeTe Ay R IeTEiE A o9 @A (RS e (iR AT IR |
GO (TFVR (ATTF TGFS TF |

TG fo a3fed
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SO e - TS o9

qTEee-97 g oefs neem I w0, AR Foraa ga T[ Fdee #i1fe fara it

TAEA AT F1© AIGF FCA SIAACE AHATe A FFF6 A |

TrTeie-a7 e Fiefin ffife FEhen ey wge | e RwwwT o1& w02 |

TP G2-G7 ATOTF (FRAGHY [FeHoFa ATed ICS! | OF (FA120 0 |

CHFAIZBA 2B WNF BRI, WRIW NS F6 11 @ AT wewieas H%aw 0 |

(FARDETER FLAINGE 51 TN Areen 774w Rifewe wige | qpiaa TAEfon e (res ¢

TATRGTE] ARSI TCHG! FACS A |

TTEfEe-a3 T8F oft 1 few fde | T P iR SweEfore Sihw T |

TEee-4F A% 54 Tormdt | @3> R, Irere Wifeww, aere WifyE, 9

i ¢ @i YRR e e s |

b, USG9 B (IR TR &S 5e e Mrifae segm Ans | e @ e WS
ZIRCATHTIATT I |

5. OG- u3 Z foaraiel AW ATF | ATOIF oW FF, GrEToN, e, B ¢ i fam
aifFs |

So. BrfF fenfs (=5 Boders few | werams S @ | &9w Siofifares ars v S
TUT ACE | TG0 A ST FNE G AT TS AT |

5y, UPTEL-G7 MIE Sl T QA | N TEMD (@ *S, (@5, FF 93 FITE TUCS FR I
T | QetE P v2 T (6rF A | P Tamit (@ T, 59U, A Wrel, FR 13 Tere
R A |

3. PTEG-Gq S e Swtaa TRI-Tift ofw Fre efem wret 9 @t | 93 bR 2o,
O (AAf¥REE | AT T AR € W SAfeAE T 93 I |

38, TEfEe-97 Tom A7TS! @IAFen *1% ¢ o embraifE weifs frene |« wwsedia SR
ufS wreTe | witen fore @S AT A e W3R epnfae Fofbe Ae | awy e -RpS w @ @7
ey F1e | o gefe Fw w0

3¢, TPTEG-GF (MBFFIER eS¢ ETBaes ATITEE JAFS b (&S] I, IF, &4, A5 T
FRIFE WA O] FGE 2 #16% st 30 |

. IEGL-GF T AT TE© 8 & ward adie 7% e IfFm maw exfze @1 @
oifafermmE = 3t e g st ey Sprere aafze =1

39, IEe-97 7% TR ¢ IR | 7% Frwifm aIve (R AbeR e [fEe s=wgw A e
O3 IS0 Rrifers e | REifees o 3uS AT 71 305 WS (ST (T B! A0S A |
garge 4wy Ay, A ¢ qwy A w4 Refares e |

Sbr. APTHIGHTZ e AR AW FRARA AT (/T Sy (ARSI wige s =1, «ft e
3 @32 FeAZTOTHR Wl FRETR F1& I | @ €A TS| NAFS (RIS ReAiFe 0 |

o, TPTETee-a7 ReaifE gt s o ez e @ foafb e es A s w1Ea
I | - eAfgfEaE R, coifaferme wigas ¢ (AfafaeaE TRam |

0. ITE(G-U7 T o6 ArED fTow AT | &S eranda o st w3 fay 4= | ey wfors
T I |

3. WPTETEe WP STRMTAR SRIGTTRaT @ @7 *TR1-emiT #Rritas e fifers zea 1 wtwe fE

v

/L6

L &

Biolog R afGee sfo gBfod
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RR.
Q0.
38.
€.

Y,

24,

Rb.
W.
Yo,
).

OR.

09,
8.

¢,

&1 «ifafsfe - armefee 355

©Ite GifSae oa I |

TETTG-9F (ATRA T AT (W6 o (TG #ivram ATF | GTAF W4T R (SIS I0F 8 b (TG AT
b0 THAT YeTT TRFW FE | @ WPREHSTNS =132 04 |

TEEe-93 Fifear wemsdd @ TRy s Affaer s& ot s | amas BREfu
I |

ez Gifear fag et aofas 2 qu 932 Aree ebRffE @ g Sret @ A9 w1
OIS Frgefe I | IPIFTS IS Tt ATF I YA FAIW PSR THEY I3 |
st Tifere! TRTRORR Y4 (@57 W% | T4 8 APBIe (MBI Aqogee WEfAfeae
e S IR | 93 AN W Yo WS | TFAFGTAR TS &8 I%F, W97 &f® (Rfaifera
TR ST | @b 28 F115 2 @6 AR IR GIR (AFF (AI5CAd TN g @A o
AToTS 2T |

IRTFGLCEa A PSR TS AT TGS TG, T, JFIP, TG, FICEA NHTE #jer (e 0 |
2TeIS I A TREH TeeEH wﬁﬁﬂﬁmﬂﬁ—leﬁ%ﬁwﬁﬁwm(amm) ilezan
iR 3% ROR 316 303 |
ﬁmm%@m@@wmmﬁga-mwﬁﬁmm@mﬁ@mww
2TeIF SMBIEAT FATSIT IS FATS 1A |

GRS T, FHE A ACS T ST W oG- a7 SNBEATT syorasifems afefam
R = | 9re @b enibieany uwifes e e T witeraf) e e Tom Sl gsiE
aFifes efefam ot |

qrTEfee gt efdt mmwﬁwﬁmvhmnmwmmme@mawwm|
T (41T AT AYS efesifting (T oo o) (e J apefee e 41 9 |
e *ige @ g &t Rraws % eiffr aif@ (@=-aeefee) wke I o @
oA IR IRGFHE A (A WA, (7 AFAE iz A orifene I3 | e afy
fAe7® aweizsm 1 (6T LR SO TPTHie-a 9T A (Wi Fafbe =7 | a7 7o
BT IS TIFIE Fa61a I |

TTEie, WRTEN Tonf% orer fox P06 @ féfe Wi (@7 T W OIS forw A0 | R oo,
ATFED A S iR WOR TR A AR (75, TF TSSO G, B! B!,
TSR S € ATHR T ATE L |

I (FIA! TR Tl 7ot 0 efrr vt &fif} sl i Affesa €ieim T 905, o3
9 G JATGA ATRFFOAE o197 I3 | FAIS LTS GLIR, TA-w7=jef @ 59l o1 |
@ FABEI @A 217 e o@g) By @A fiasy ek od w9y 2% 7, SiE
s welee A0 | QURGE e SRR AW i 93 @7 Y 4 e eE W fim Qs
ITETGE, AT &SfS STF @ @A FoAMTI W= TH |

@ FER AT &7 Fore wag 7oy wAfaastam e =4 g ee =W, OIS 7o woirwa
A | QUL e ARYR W A, @7 A 9% AT @ W e Qe 7w, ey,
TS TN IeTH @ (AT FATT FA AW |

TIFITeTE T IPTER-F R @3 @R SSwem, IR T A WF 31 ot afsgs
ﬁﬁmmﬁﬁsa%ezﬂmﬁmm—cmmm|ww\-aammmem
(re=1ee) I AREFo IF AMF | @ TIFIS TRATATS I | 931 5§74 Ao e wgw
SfeTFw I3 |
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330 A - &ew o@
amme [V
T e i 38 WWWWW—
S, @i Preite T (ome! =71, T 7l A3 2 ‘fI’I"WW‘T
@SC@TGT @\EW : ii. T AT T
@ © @l ® ¢ el m’E’T_@WW%gN@WW
2. SR Cofer By D 2 fwew Tt .
© IR AT TR (A S A ®@isii @1\‘3111@11@111@111@111
@WWWW E &i.mﬁf%ﬁﬁ%ac'mm

® a?i cﬁﬁmﬂ\ﬂns c&m
. EPiEEE iR G T 2

® & R} mm ® 2 8 mm

® & ¢ mm ® & v mm ;
8. ST @I e ST ATITH AL A ?

@ 3ffa @ f& oz @H @Y

@ Fffanem @ @ @EbTR @

iii. AP 1 F99 I

~ea = Ao 2
@ i 8 iii

@isgii
ii 8 iii ® i,ii @ iii
gmﬁmﬁcmmmsmarﬂamm
(_)Vu:g

¢. oM fowafm v o e 23 2 /;g
@ v @ o ,
@ av ® So¥ : “ W g
b, AMRE APFIRITS AT RSl FE e m@@ﬁ;{% wzgamwgmﬁw
I S 2 @ Sifees @ Tgaf
@ @A @ Tfeg L 38, TwioE “A” fife werm FE-
@ o= @ A fr i (TR TR SMe-ewe
q. APTHEGR €7 TR (MR G ASLAR TP | i qreT o A
S Y A '
® 0 - ¢o A5 ® 80 - ¢o ff G meqgfmmqw
£ @\Do-ozf;ﬁﬁf _@80—%07311% @icii @iCii®iiSii @ i,ii®ii
. e forg S : il
ii. ¢ 8 e R ® |2 @ @|s @|le @
mwm ;e,@ . @lv. @[5 @ . @
@i i @i Siii % @ [ @ | @8 @
@ ii 8 iii @ i, ii @ ii , o
> 3 PIG— = < <
] oS, 21T TeTeR T WS AifapiEe S
i. AWy 23 effstary F : B wrerEe v
ii. LA S A e w0 Ei’én'm%m agm:% gpand
%W’mem PEE @7 PEeF RO @R @R
®@icii @ i Siii Wﬁﬂ%ﬁ%ﬁi@ml
@® ii S iii ® i,ii S iii %) Lol >
o, TR (1 7T GTBIR AT~ %) P o Reowfm q@ mdw e 2
i SIIRES i, cefbEe il CrEeTS ‘T)WWC"WZ"T"WWW
ﬁzwmwﬁﬂﬁ)as e @7 CFE 3 39 | ©
@isii @i @ iii ¥) “Twioe AEnoe SEb SIEered &
@ ii @ iii @ i, ii @ iii Teifagrd”- Yoz fRreed 33 | 8
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21 ~Afaffe - #2 W 53
2.9 AT A : F TR (Labeo rohita)
« SYIITTR A% oTe T T foreg 15 g
7 R ARA N 13 S F2 A AfGS 1o
7 T O TS e AT F2 A TG AL
D TN ;. FUAREES N v o Wa?;%aaa@ﬂm
TeETe ANTH 93 foa@ www NETI @ AL
1 R R P ¢ IR A6 A5 8 F2 AR TS
0 RS /S A M T e | e FR A IR
B! (IR *FrEwe A & EICEUEE :ﬁ/m/qma:r%
AR I YE, e
0 ergfers ¥R A aw ¢ e (mm)wwqemq
0w EON TR NEHCR 6 M5 q F2 WA 2T 8 R
A br P2 WA FAFHA

Cypriniformes 0 S@f® Cyprinidae (agS e e \s,ooo—
| &b 50 T ¢ WD IR (@ (rFwal A Reiae F=_wE
JE (N@) | WRAIRR @R WTRR MA W2 A =1 5g AR
RO BT AT GIETES 1 WIS AR 30T
AT T WITS AAEFS, 93l 9 B A1l 932 AL AT @R TAfFfS (e @ o
AR WS T W | W fSfare T vaew, orem e ¢ MEa e | RU 19 -2
CERETESES® (major carp) WAFIFS I AP, T BIRfS % (Aristichthyes
- o > T 1 2 A  JU 232-249
nobilis), (&P %) (Ctenopharyngodon idella), %) (Hypophthalmicthys molitrix), 43R
A 4 SR Labeo rohita)y e (Catla catla) 3CE (Cirrhinus cirrhosus) @9M° 193 2\ ) 2.0 —2, ',
g BIEA Ty w@gd |
@B WFIER F1sferare HfafRfe otam afdfers swgsd T minor carps) S
Afafoe | T-AE-RE 37 €A TEINIEE @R 1o 5 T T O WK ACAR (Cirrhinus reba),

.Labeo bata),-Labeo calbasu) &S |

e foafs (3, Frea ¢ o) (e FiHf wren ewifen W FR VR (Labeo rohita)
AR SR, TS, S e (Afbeerya g AR | F2 AR weeEfefes Affee wow e
TN - FRS, AT, o, Tef Tonifnr | «fd wre 36T T w3 FeRE SRR AT =
we-8¢ GGG (3-5.¢ FB) 74, 900- oo AN SEAIME TW | FY Tem! Tia P2 (A= I
333 @f% ofs q1Te | @ TR I TAE 2T @ A / oW o (8 e I o) @ifs
@& T vo—ve TR Bt (I o wAfawnet fox siext ), FA® @3 77% ol | 2y Ifa 2w
T2 w3, ffSq 518 1 A (RTINS AW AT T ANy, Raerreriz [Kfey famsts e @
(e TemI-7 AT ¢ fRem o (ot «@xw wras fe = Swts |

TS (Habitat) : F2 TR A (T L), AP, AT @ AAACE Trocad Ao
ol | AR 232, TA, 30 8 AR e T | 1 fafeq 3T mice Read 303, fox wom
T ARTSACS ST IF | AW, LS SIoaTe 8 ALASS orrga et ¢ Af? 95fs o e,
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33 GrfaE - fady o

@oE, B, AfE e e, wene, R RsEs, st ¢ SFes (etEte w3 TivRd 51 R |
3feqm S Aotse e TAes SHerafie w3uE T 5E TR |

afreige sagw
Phylum : Chordata (SRTRR T 7 (T oI TS, 8 AT ¢ <@y Poreel T D)

Subphylum : Vertebrata (FBRFE (@ews ity efsgifore)

Class : Actinopterygii (¥ S =r<ar)

Order : Cypriniformes (AR 0! % (=TSR A 1@ ﬁ?@)
Family : Cyprinidae (¥4 W, (SR wiefa¥s, safddiy e T«fFs) |
Genus : Labeo (V1T (516 ICATR) |

Species : Labeo rohita

AT &S FEIO (VST 6 V3T 15

TEd s

Labeo rohita (¥) Catla catla (¥FTS=T)

RIECE R

T

- b
Cirrhinus reba (1941)

Labeo calbasu (FfEres)

Labeo bata (3151)

TSI (Habit) : Q0Ta e1fi@ *1Hitn F2ER 20+ T TR W07 Sew (2fdaneads e
SfEgnareata) STe SIgR AT AW (fingerling stage) AMNS &AL 2R FACEAG (TATT
| @ oTH

e Afaa TR B3 e ¢ ffeers Bfgw af ezt a3t (wdie agwe =) | cRfteafErs spate
e om1d @ A, IMI TS (AT TSI AMe W ZH | 0B SR BT TAW IS S5 G2

TG fo a3fed
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afa +fffe - #7 T R0

TR e wien T e A SR
@D v o JrE TS FAR-GEF (gill-raker) (T A NS AW @ TR HEFY 2FHAS
(BT AW | LA CAATIGT A ({4 5T, I Mg 2 G wfeaze v EREmRsEEErnee D AT -2
TN ST TS A 1
ATIEEDH (Plartkton) : AfATS T TP SIF PRGIEA Q3R GG LA (S0 (@O T4,
wiodrsfie Sardice A 2w | R ¢ Tfew e et AeTEE FIRIGIAEF A1 TYgH
ATV IH, ANA-Chlorella, Navicula TSV | ST, (MBI € 21ft WO ARISAGTAE
geATeRb 31 L QAAIESH IR, @IW- Paramecium, Daphnia Tonf |

| Labeo rohita-3 Mg® 75 |
F% (Labeo rohita) 935 SETY g | €7 (7R WHIH! WF Wea wdie Tqeis 5681 ¢ 72 4
T T | B WoE Sl (1, ergreev feweTa

| 3 Wed MR foq W Ao, -1, (RI18 ¢ (7% |

e : TS ; TS

SAT-S{1

cmﬁ-vnw gfen
5@ 2.9.) : Labeo rohita-3 TS L] (’ﬂ"{ ™)

5. AT (Head)
(TTZA SRS (7T TN P5Ies s WS Tt | Mar 8-¢ 2fee w1 @ spers Tew | e
(snout) CST®1, g, @ (ST HINH AT €2 (@I AT AR | T wvmer, fAse e
TALTETSIR (subterminal) WIS ¢ WOEY REge @3z (o1 AETw Tro! T ¢ Fws wge |
BB Py RGeS i STSeriie IeaeT (maxillary barbels) @it 30sa s JU 2.2 -2
VISR GFG HNH GBCEG! TFTRE (nostrils) TAFS | TSTF ARG et @ Mm@ g 93
02 TC (I (51 ACACZ | (BT AT AT =1, g i ¥oe G WA WIS | W AR,
TS 6 (7T [TEHHT FIRFCHE (cycloid) IR WS 1 MAT \&-1D
mmﬁmmammw-amﬁw (5T S A Yo (I TG 8 #Te FINCS! (operculum) |

TG fo a3fed
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538 Ty - fGdm o@

R. (MTF[® (Trunk)
FACFE TSI (ATF AT 8 rza 74 9S> rFre | @ Wb vewr wae [fey wara At

(fin) IZF IR | ARG ij‘fﬁﬁﬁf@ 8 SENW ANRFI-APY (fin rays) ITF | FRIN0GT AHIATTA

(TR R @I F9 1S WITR I N2 s w—iFe 93 o7 e x go 1 @ AW 8 e

AMAFPTAR (Fins) : TR SIS AT I | A GRS 1A 8 AIA-ARES | A1
foora wafgs sTwarETeTa RS 78 #1R TBFHEE AT (fin rays) I | P2 T 1B =5
Q@R AR R AW | 97 TG T ¢ o @e 43fen wdie e @ren Aw @3 B,
A @ “fo=-A1e1 s epfen |

Q@

TH-ATLT] (Pectoral fin) : TR 5% e (rznes 71 *rdface qatere! T#-omew1 I |

A [ACJ B | G AT TR

@

ST (Pelvic fin) : GITHG! CIA-STTT IH-2AR ANy e s<ige D

GRS | < -

0 Reerg-ameEr

8- (Dorsal fin) : (TRIIEA TR IARAR e 7@, 5551 7901 WFfoa @b w@ JS-sfram
SRS | 43 BoiEa frreen wepio! werew (WIS E-S US| 73-
D < <7

ATY-A4T (Anal fin) : AR 5% PR oza SBROCT TR 99T G0 AN AT |
| aft

. (F% (Tail)
AR oS! WS e (WS AT AF Prer I YT WNE (TS ) | @7 A

T RN MOCCICA It RIpRaRta) | <5 STveT= (vertical plane) 2PTA® @ar forgre,
Toira ¢ fes it afesw afyge wte Rew | erfm afeten Sote ¢ fosa 2ts 3, TR @5 |

12 (Scales)

FT M (RGS (A T ATSIA oATo# SYAW T WIS, CIETANE Wi A0 | Wed 7w
TR @ (T8 AT, HAIE 535 (o1 31 xS SR eae (CyCloid) Szt SIS i |
BT WIZTR (FF 5, AT LA AT | (PTG A5 9 G APCS RS N ¢ Toget = |
SeTbd SfemeTm SfTATe #2 Wt BTN T2 AED-AGS WO o | Sieete G Siaie e

U 202 (dermal ayer) e 5 20 o= (D S ST (dermal pOCKED SRS GGG | 5771

W SE (@ GTF WANE NLHFOIE (B AN, WITHGTEANS (SN FASA AEF | IS
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i #ifafofe - #2 T e

wiErE @ger AF @3 FEm e @
Areet | @7 (TR T TR S ATE | 9T

GRS coceE @ AF, 9 @RES

R
B T | AT NG IR0 @ @

=2 ¢ @5 T e | NI

e
d IV la‘mamulus)aﬁl‘ﬂmmmmem

fadfa w1 T@ | MURTS PIEIE ¢ ATH A2 TS e — I
feaEm=El) Cuv2o-—2 | fom 2.0.% : F2 TR A2
oifefs sz s 3ffs foafs cwa (field) (71 T |
CSEEERa < T2 v GBI I S = S s
&if32 S |
) <7 <12 AR <e ! T TR e TS A |
O < S0 T S
STRTeIR FYCHE FEFGTA| THEAN & I T | QGTACE @S (radii) I01 |
ST 37 ¢ (i) RS RSRIED | (i) TTed e Afa A4 FACS FAZe!
3@ | (iii) aTS Rww S ey @Y ®S1 @ | (iv) AR kg wiRerE s
Foirg AT T ALIW AT AZW IR | (v) 97 Weed fRiEe, 33 ¢ Ifagm, S 2R
Bt et it 2 |

Labeo rohita-94 % NS Y (Blood Circulatory System)
: a3 e farn fafire @ stEa g 3@ o f[fen s wwafere =@ | #R
(e T6 7L 0 APEA | ATS GIISA A GIDE! 7S HEIZA (71 W |
SR GER e SE Singe CirueBlooa CIFaon) 72 5 T
o8 0,-31% A CO,-T7% & I 5L ARFES 27, ST IS A1 FOG! 46 ARXZ T |
o4 e S A |
i, f5a$T 31 v 7S NREH (Double Circuit Blood Circulation) : (¥ 7IZA ¥ed 14
%77 0,-31% '8 CO,- 7% 7@ 76 3% 5L&F WREs 2, it R 31 fapad! 9% 732 A |
AT T2 &= |
TS AEAodd %m (Components of Blood Circulatory System)
F3 NNed TG AQETST &4 foat Tomm fea oifFe, 7e-3%, 7efHe a3 7@+t | 5 et
3 et T |

TS

M

>. 9% (Blood)
3 2A IF A A | TSI ¢ TSINF] A @t e | Tt e T Al @3k A e
fafer We ¢ 751 TAmI ol | eSS SE IR SN ICOD
GRS GRS, <A TE @) A | e T
wiifie, e wefefad, FEfFrme g3 3w |

V@I RBC fRSfFesiisiA
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Y Grfame - &y o

2. e (Heart)
F2 MR FFIMHA et 7S ¢ (@ofen wefte (AR@RETm @@ (pericardial cavity) T

% favem s s e v | A S
ST T e R T ST~ oy 1 ST (atrium) e S o

—IWQFM
wefonea fifey SA-2ta® ¢ A@Ha 9 & G |

5@ 2.9.9 : Labeo-7 748; (F) 3f3ofom, (}) 7vwmm, () @A — = 7% o[iza e

QNIRRT (SAPT : @fS oo AbRRFR Sotered a1 wefien v w—iEgS | WA
(SRR &S A% PRTeraa Sl 43R 97 ABEd B3 gt fea sifve 7@ | ooz w'sim!

4T Wore SR FREWR (ductus Cuvieri) T 75 7 forara e sizapt commm 5 MA T 24

S e FERE S o TR-SBA (sino-atrial) Rmewy SGETE M TF | @
e i (AT YRS CO,-TY7 3% WIBAH 4T 7 |

2 St (SfE) : afb erfeifEam s e sppens wafys farwre, cofémg s srea
obrRffE aw | b «3fis TR eEET Swie whe-cSfEFR (atrio-
ventricular) e W@W ':‘37{['@ I

Qoo (o) : ot zefnea SR e | (AfFifEam srraa TR-"roImre SafFs «
araiba i o o Fom @ T QRS

CSfGFe TEb1% IR IA GR FASH TS (A T |

A& ST

25

TR GRS GRS SsPite Gl Sb e ConIsaHetoY e | GRERED DU 2.2—-232

TS (SHIF IG5 FS (MO e | ot z<forea
@ W 77 | 7o @ @b (SHE WSt 7% seve fae . ~
Z<fe FABFT (Heart Valves) (A AGTeTR N ATHT
ZfoMea ToATFIY ¢ ATFDETAR AT g FABHI (valve) AT | FoABRITA B4 AR e
BT W, T WA oIS Fa 26T AFA &A% ACE GFIR | Rodre e@nz sAbEeE qe
M7 | #2 ed e 5 3ffe sanfbaetar «reat am |
1 EE-ahEme s (Sino-atrial valve) : JRF™ (SR 8 WIHICI MR W&E
feqene @ TN A |
£ W@@-m FAT (Atrio-ventricular valve) : STIGAN @ et T W‘ﬁ{E
Wi e-cefGgaa femone @ e wagm 3 |
E @ﬁm—m FAIBFT (Ventriculo-bulbus valve) : @f6 (SfGFa ¢ = S1et@ TR
w&fge oAb |
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21 +faffe - #7 e 529

©. 7% 7ife1 (Blood Vessels)
F3 TRA TSI fon o, Te-yufy, My w3 e | «aftere s ufaew g3
ferete Tcn fraTew oife T | v ¢ R T ATt e IR et | @R

2 2R YNNOF (Arterial System)

@R IS Zefis (AT Teoifs a1 Fia LETEIEeT TS W W3 e (A oz ey
W TG FAIAR ICE OAAE YN (artery) (A | €N AT AS THE 4NN TF 07 | T
A1 (2N R (e @G fon @R | o7 e #2 ew wwfreE Tena A1 FAge (A fowea |
LR A1 TS i awfy, IRAR 71 TS Il @, Fw ey ¢ @z Hiep
F3 TR YNOLEa A4 W 197 302 | 5 @erag 3t et -

3. IS I WTFTS J1EAE 49 (Afferent Branchial Artery) : TR TEAITF 7N (AF
2T 7 FAST FAAAIZ (A HSLANT TWL R} 41 SIS Jifew «axf¥ e | 72 oG
T e ot e 8 SRR 2 G SRS 1 A (S (4 e
&=
GRS | 55 1SS (oI T T3 > STHGTAE I NGB 1A IR | (ST 15T
AR ST AT TRSWE (hyoid) 8 Wed 27 @32 AT =11 538 303 | @9w =emiG Tow
AT AT FHAI T FAIAR ICA | | T *ramfba fores
e cshm WIeh! (e Teufare e &7, oF ¢ 8¢ W IifewE et @it qA@
2AfSATT 27, 97 ¢ 84 FAIW IF AR FW | YOIA F2 W' &AfS A<l 512G 03 (W6 vravers!

TS EE guf
e P
5@ 2.0.8 : Leabeo-7 TBHR (mem) 6 IRAY (=) IfHRE €31 (9T AR 7#17)
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@rﬁ‘wﬁs e ——

N GrfaEs - TS

<, AR} a1 THES JifEA® AN (Efferent Branchial Artery) : SIATSIG! Fo! (A0S BRSS!
RN | <<= AT o @ TR W5 FereEE 1% 37 I
@32 FTSTCEITER T WHATATNS TZIYAM (ophthalmic artery) RT3 e =1 | &f == yw 8 &7
AR A @ e st G A S Uo7 ©
8¢ AT e «xf¥ =rGaE webTw ST qeT Wi G fifere 2w | AharE wWiesT S
Fae wfaw @e 2 g3 swiber fSom g w5 |

o, B TRl It 1A WIEGT (Dorsal Aorta) : FATSR FEAE S16B! Prers 4R ge Z

GRS - <7 9 P fite Rge 20 | geieem =pam el ¢ FEts
i fireet efee waere P @3 v (IS G ST

(circulus cephalicus) |

Tffe wreb rEMeeR AT TR WA @rE e enifae | e ot e avw
ot w a0 -
S, TRFTIEA 41 (Subclavian artery) : TH-A1e1 8 Wmﬁyww [ D AT 20 PZ"
2. Fferaat- et B A €3 (Coeliaco-mesenteric artery)@ AFBf, TE, TS, T, T
ggfe wifEs s 99 sz a0 | <JU 22-2¢4

©. ARG 4N (Parietal artery) : mﬁﬁwwm |
8. @F® 4N« (Renal artery) - 0@ 9% 9 ¥ |
¢. e «uf§ (lliac artery) - GEfel-2AR 9% SAfazT I | a U 2—3’ 2‘1
Y. TG 4N (Caudal artery) (FREING BRI S cLV 9 -20
8 WTeA MATSHE (Venous System)
IR (blood capillaries) (¥TF AR TW, @R ISR "z R{fey @ @@
FFETEARET (deoxygenated) IF AT F@ FLNET FAZAP (SWPIGT F@ WH, et

fafreee Prared o + (R lsRere | -
e @7 BRI | 75 9o Sifwe I oA = |

>, FBbfie frarew  (Systemic z<fore
Venus System) : (@9 e facm (et
fifey o= 31 o7 (7% AR FFNe  wnm ek
@ w1 Gretes el Pt am | enfbs
efie fm ot = Bedfie
e | gatErel Y IR fra, Pt
GFEG! QeI Bt ¢ qTEE! PoTe
FfETm Pt w3 = Fesfe
frertEa A Wt AW IE | AR T Pe
AT W (A AYY I g ¢ T

Argfenm far
W 2PoIe FIfCaE e

- QTR PR % ek R GIOAT TR

PR (ductus Cuvier)-C3 S 20 1 exprriie
*PBIe FIfTA fiial (TR PHiselo (AT TS
AT A I IR ©IFPT Prferafars o fere
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197 +iffofe - #3 W% 3B

T = | T <ol FIfCamE forr Graerste fien, e B, cafe Pt Tenfn e 7% oz
I3 | TS OIPPT PiSTAfa Zfonem FRATT (SR T& 20 | &S I-2141 @ @fa-sfea (e
RIS Pt 7% ez 303 ©FHT FiSwEa T AZAH (ST (299 I | SRS ©F € 1
wPoie Fifearm fet Sl ey frat e 75 e QUSSR

 anastomosis) JC7 |
. oo feerew (Portal System) : tFMEfES (QAF ﬁ T S EeeE 7@ A zefne

SR 21 (T 71 1 7 (I NCF AT I TEE (SRS AT T, (TatEis coibTe
= | (AT o e conBe frarew «ifde =3

5@ 2.0.0 : F2 AMBA IR TS FEQZA
AT AT ¢ G (oAb Teres fara %3 Wed (bTeey AifFe |

2 @S corberew (Hepatic portal system) : RIfo® A IFS T it Afaseew e

wmﬁ:mﬁmmmmﬂmﬁwmwvﬁm 1 7FS AT (hepatic vein) 9%

) G CATBT% OH (Renal portal system) : (WUZA (318 WL (AT P©IA BB (caudal vein) TF
TR IR (ARPIS AT IR @R 9f6 =1 Row 7 | ©iF =141fS T 2poie FifEare fr o s
e 7, AW 11 @ e I ow 2w 5f2 30 | ate @ oo fit a0 13 e
T AW oI SIS Fram fac 1Rz wiEE Fiewfaa Mg A2Am SEPeT (e |

GF A TS HILH afeFar
BT ST — BN — SfGae — @ ABIRGAT — (SBiE 5]

|
T Pew GFED! FIL EA1R FifEaE
7 (CO,-T% 7F)
l
fRreE — oA IR — ARER e @ (0,-3F 7F) — TS

GI9 7817 @ -5/4

. TS efo g3fegd
Biology
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%0

e - T s@

ZfA0eT IO T8 FARZHA
FEDS € AR N 3fHe 7% ofawzs I
TP FEeR #0a 5*ne AFHeER Ty IS

el ke Y
RSP EERIEE <57 5

DA—T \8"‘\9 (S QB (venous heart) A1 ot Zefate 3= |
s (@@ CO,-TF IF GFYA [MZ O, z<te

26TR &) FEIY (A T 932 TFI! (AF AR A

7efots e Wi | 93 T ote zefonen ffey wes

i st wwe T%oe T | AT AR (SR BT

9% | o @ wpiham, offen ¢ @ wiviet

Tgfoe zw | afnes afsam sEwaE BT (systole)

A | e Saeiag gftie evTfie T Wit wREn

o wer | e evd dfeEne I wETe™

(diastole) | Tfoen fifey safow wea 9T 4R

A& ST

5@ 2.0.b : TSI MG TF ARXEA

fafse 33 |
S AP R — Wil — i — @ e — g
- % W' ¢ e afen Wy e
woa R 2 TR gefe RIE( ER R
>, APFS TEAP(S | CHBIPFS |
2. FABR Zeobia cofFmfea A ffafoe | e wfrefSam, sraeifEa «ae
TS @ Rrere %7 A4E 71 93 qrerfea wms foq w3 farsirs |
Fsifa fafifs | arerfean et s |
, o, ATFS w2 e RfE-a3fh sl ¢ ¢l 517 e Byt s e 1o
: G | G |
8. TALTIY | TS HIZAR (SR A9F @3fo TS (P! TA-ATIS ATE L |
ToA-LTFD AF |
¢. I SfGF (AF (THE W TeoifE 7@ | W (5w (e Frdhie webi e o
SRReT™ | @7 (e I AGIRGAT TF fGe (@ eI SesE Seoife 7w |
G HIe L ATF | qTS I OIS AME a1 |
i v, st 97 To-ene iR Pewfd A 97 o st e cemrel,
) 75 I a1 Y& A | 3Efawa (eFIETTSt @ TR B
) e fonfs qe form @2 I Sy
i 51 (=I5 AR o S A |
q. G WE@EA | 97 T4 A @@ CO,-w 6 WA | 97 Wy fATH 0,-77Y% 93 CO,- %
farn 7% 1% 27, ©I% 7T (BA QYT | & SffEesry Az 7 | 9k ars
A | GTS GFHI! TF HEZA T | fapadt 7% H@TH T |
b, AT of5 o AL ATT IR T6 AQGA 0@ | | < PORFTR AL T I TS AT I3 |

TG fo a3fed

OIdt 4

B HICIRRIG]



53

enda «ifafofe - 3 W »03

FR TR TGS 16 st
ety
Phylum : Chordata
Subphylum : Vertebrata
Class : Actinopterygii
Order : Cypriniformes
Family : Cyprinidae
Genus : Labeo
Species : Labeo rohita (¥2 Wg)
IS A8y
S. (7R =TI, THY SISO (PR |
Q. TIF IC € TS (St |
O, TIFA WYL TECRFT ey w1fF |
8. (b1 @ FEIF BEUI |
¢. TG FF, sfree WifFAR s oAy |
b, OFTEG! TH-AA, QPSS! -1, @I oB-Aet @ 9B TR-o412e AT |
Q. ofBR-ATI CRITAPIET T4 |

et , cn‘me . el

3:§?‘ *a :z:

{2'3,920"1’ .“ :‘

o‘o
‘

““‘4,‘ 0 .ﬂg RS TTE
0“ .’0’ "; t‘:m .
S

' ) "" r’ =
0’3 0..2.‘ =

9
_.) !’

f5@ 2.9.5 : Labeo rohita (¥2 T%)-47 A 707 (sirefopein)

19 1991 99 —5/B

TG fe g3fed

uALmAa |
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SR Grafie - s @
F2 TR TS AQZTOF %
3. T3 &R (Labeo-3) WSEIR 1 SHTFIES Jifewe wufrew s
AN &S
. 43 #3 Mg oL @ I Gre @ r—
. O TN S §% e (o (e « Al 2 NG i (3)
(TS A | ) A qafF ()
0. (RITTT @0 s ST I TR | [/ ﬁ(:)
8. @4 ZENE YL AT (AT TR RN A | [ ‘ _ H g
(S5™ SINeBT (ventral aorta)-d TeoifE |- ' N A
¢. @ efam wR w2y oy o o ' Sy
<O S5
@ TSR JifEwE €@ @A A |
AT B 2.0.50 : 2 T WIFES I WS JfewE oy
Y, ZEPITeR TR ©I% (A0F (SR S1EE! Beoky W G Ard e e R |
3. O wE® IfEAE quf{ (IW ¢ TF) : (SHE WNEHR NI [ofEn Myra Teoy T AT
TS (G AT FTATE |
©. X TSR qufF : 37 (EoE 0! fen (ArE ey T T FAS! (FOH AT FLAE |
8. of WEAIE 4 : 3T (HIT s (AT Teoly T oF TAS| (WS T3 IAR |
¢. 8¢ TEAR (¥ : wT (ETR Fored (AF Teoy T 8¢ TEH (BT ATIH AR |
<, 7% WITea IR 1 TFD (Efferent) JifEwe qafew s

AR AG(S
Y. wEAE FfEE guf et *Ne 26T

AFCGALE 1G5
——IRER e @ (3)

%7 F2 M 9F AT T3 8 IS
(B (TS TA |

3. gfnen forem e v A
WCEGeE @0 IR TUE AR e € (2)
Bidsginkic: A% A i (o)
©. Y@ ARYA TIRER [fg Fepmad
A Tt wIrest TS TR | 2412 FifEwE «afw (8)
8. e S1eht «7A forem s (At ATE o
fite @ T RS IfEE e 1B
| ReT (7 TR | fom 20,3 : 2 TR THES I AR o
S, ST FEF (ATF SN IR fEE = @ T A Shebire ffere zeme |
3. @7 bt forers wRfES 33 Tl (A0S 37 ARAY qfEwrE i ooy T G Wiebs ffee ZE |
©. GITOIA o7 ¢ 8¢ T (AT TG o7 ¢ 8 AR fewm w7 @ 7w 9w fifere zenm

2 THE WGBTS 2T FCACE |
WHATe FIBAE S1et Prew fite fafere zrm wofe wett ofow FwaE |

TG fe g3fed
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21 Afffs - #2 T 500

[ Labeo rohita-?"ﬂ’im]

@ R ey G SRS @Freere Afi A wfEem a7t 7, 928 o, frw 1w
T e wifFS Fra RSy NTwg8 ¢ R Fem wwy enrery “1E (ATP) Seoky w0
3R BoEre RO CO, ARITT T I SIF 4977 (respiration) I | (T W TGN Sead
e Afavifere 21 meten fffreee ey 49w @7 |

WP AiEE efeas 1 i ot w4t 117, 19— IRP © TSR | IR afwy S
AT (A 0,974 TR ¢ SARTIH CO, Oyt IR | HWHP AT " ;S 0, T 4y wifre
T @G3R C0,, M & e Teoiy 70 | 72 W TG eA1W 2EAN @A TS FATS WATE 42 FA |
T (gill) T TG SR AT S |

Fad! (gill) : F2 WA N e e S W v @ BRSS! W R ATE, GISEE
TR I | AT FAS (4TS o Tl @2z 72 i@ D = 7 | T
ol 76 e wdied f e | arere wéiene TR EE®) 93 1t R
foe oifoe @3B o Feree T (RO | 2o/ (ZRETE YT 03 Fad!
@ I I | QGTE! (MY G35 WO W@ egerav! LA %, AE 1% | @
G ERENRERREESISD | <o g5e @ TAER WS W99E (25 91 AR
(lamellae) 3T F0A | AT CFFFEfEF-Tgw Ao afrefmmm wIgs | AT AT
ﬂ@ﬁﬁmmWﬁ(afferentanery)@W’ﬂ’Tmmﬂﬂﬁ(efferentartery)ﬁ@"@l

5@ 2.9.32 : Labeo-3 (F) INATN Fo1961; (X) Foala G31ee); (o) TR ISAMA

F2 A SRR 7oA 7o FoAST &I (gill chamber) AF | 2ATSTS 21D 876 w07 16 517
(&S TP SIFF I | WYY FAIFEAN (operculum) 31 FICF 7 FoSIOTE I ATE |

| TSI FoTel
2T A2 e @b 20 v TeR Regawt oy fica S | IHewHE o IRt femrs
& 41 e e | DS RARD | << 2w T

1ta wfFfAfe qaz (ars WsT ! (TIFTS) | QST Forw! WS (gill arch) I EeEmE® C U 22 -2=2

#AICH S0 S FASNSIB A 22 S ol W G 02 For! SIS AE | AL FoAS WS
(I FoF1 T2 I A | IRGWE W54 el Forel eI RINDSCUIOBIaHEHED =~ 1<
footmm s @3l sitaa Tret et AT | 9T W @R TR @ AT | TS WA foerEA e
R efibta (s IS SEE A 7@ | @i GRS <7 T A
aaee 14t farw vl e se +3 |

Ffsraa of a3fed
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>o8 Grafeme - fad @

W3 (FT*# (Mechanism of Respiration)

F2 W 72 407 YEER - AR ¢ yrrer | GO SucHon)
pump) fRTTR F1& F |

S, WeRe A oAifA WWeAIIR a1 AT (Inspiration) : TILAFIEIE I FZAART (oA,
FIGAT W ¢ FoF! WHA (FA F#4e @ Y4 NREF AR WG | @ FNW Fad! &6 27 e
IS T G2 JOIA AN SRS FAMBH Y01 A | Y2 FRAR I NFSA TS ST O,-74%
o B AR (A JMem TG T T ¢ TR o I GIR FAd! AR
FAFGTANS NS @ | @ 77 S0 AR JMHSEHAE W1 (qrza IReaa M qreid Ao
o3 ARegeal feqre 35 03 AR |

3. WrTeTTe At s IRz
31 f49™T (Expiration) : 9@ i
TANRA @ AR FHIGEHA T
e S TS WS I
T @3 AR Tom s R =
@ oAfF IfBeEoNE AW &
Megeat fmone c&Rw T
@ R FANBFT (oral valve)
TAEAE 35 IW@ AR I & AN
A A ATS AR AT |

SITAHE I % (Accessory A e

antiafne - . R.9.59 : Labeo-q ¥ : (F) Q¥

e LR ’@?:::@ Pl - g O

2 | O3 Pl TyE S e At @3k A3 I 5y RS I |

Ad "T@T\b_ﬁ (Physiology of Respiration)

SRR TES @ CO,- TG T IW GT7 FAF! AR (IHPQES (LG (T | 9T WA
AZNFIA T 0,-7T A Forel A Bo g 3w ot Fyiom effewwry e ffsw < | 7%
HAIFATS CO, ST FA 6 A (A 0, AT I | 0,-7G & TI IRFAS| qf7a AL S &
32 FRAATZ BT TS |

&fSTHT® ©& (Counter current system) : F2 W2 T wafge 7% A 19 T 7%
wfzam sifiees Redive gz o | are efewTe oy v (el ovaseD
EEED Ty e 7T @ @ Ty SfEem A ot w6 | 93t e Ty
@ (concentration gradient) 2 2eAH #AfFa e Y ZLER AE GIAPS T | FAP Ry
apfaferete SfEeta ciraerss AT 7 | FaI! AT AT ATAE NS IR | T T
2TFIH Al 2R S T AT TS A e wnd =7 |

TG fo a3fed
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RU 20—

adfa =faffe - 2 T so¢

Frgefer 3t e &fer 3t 5wt 1 2@ o

(Air/Swim Bladder or Hydrostatic Organ)

F2 AR ARSI WYTY ARF R TGS #Areen abrafafE, aged, saore sl afa
offer wret @3 M IR 307 | @b e s w3k Rt Soit SEm @ | e
TR peria At @3 wfers wiena ot z (@S S SIS 0, SLe
Siisiien A N, 6 €0, 4t Sifermat crontiie wuf =141 IRefns 1@ s@ear e 93 gL
(ATF TF© (AT PR oAl o e 7% wefeies oo |

F2 TR IPE @ 1SR A G —
s W gy fiee are- A
2T 26 WK el I (SRR
gl Tt @3 Ao wfe e | O)
arz f{Eanfes wifa (pneumatic duct) 1
T3 A8 (ductus pneumaticus)-
e ) @R gefE S sEefm e

15 e v RN gt s it

|
i Rk e Bl b

GRS R D A eeeay | <7 A e e
IGTEFTE | 93 A feafafE, aEe @es By e Bt e@®O (tunica externa) @32
ootz el cof ffife B8t FBHA (tunica interna) |

Irgefere Ton arensa wSsebae afrafFar 3 F@ e qea yafy ane | 93 T @
hﬂﬁﬁ (9B rete-mirabile; 92964 retia mirabilia) | @ fffa o T8 (aEeaifaea
& | Y ATFHT U AfF TF (AF WA IE I IPARTS T2 I | AVWCE, PO ATFDT
el YRR (RTF A I I ACE (@7 IR |

JRU 2.0 —2.| CFESiES SAE Soast wa S M Mo Sesed Ad 98 | WAEES TrE [eam

HITH5 ZAAS (ST1F (Ernst Heinrich Weber)-43 SIFITAEHE SIS0 (Oraraaie Si1®e (Weberian
ossicles; TS ¥ W @7 THRY V @7 TSN A | @ FegA farm Igefre ier «fakfEe s
Twearfa cfafere sifaafze zm 3 T sy T st ane |

e e Headline...| -
e 30a | @t foeraa e sHfane afew a1 sfi § .
TR (A AT g el 7 |

3, SfSTRTET=Y SIS : YR Ned OFTS o
TR o @ | A @ TSwern argefa
AffSs @ oAfare Tamdt e @ @3
ARSI O FZTS A | mt@.)&:ﬁmmﬂmm

©. W : IR 0, 97 WU RET IS T | AT 0, @3 WHfS (7t fater Igefare Tofye
M (7 9I6FS a9 IR TR WA FZ I |

8. efswfy f® : I ~Afre Tey =wrm afowfy 2 Fars Aa @ cerfem= wfea f
g (MRt TR *% &S A |
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“300 Grafer - fadhy 4

. *1% Tesime : IR = Teoimras sEgEifel 3ta | IgRfe Femites wif e @fac s
IS =% TAWH I | (P! (I Mg IRea &bt arares e 2 25 &, @i e A
DIt 04 WCS! WSS B 0 | GO0 97 T ©F W G3R @ FHS WFB I |

v, 519 farad : sifars Sy 1Saem €O S99 TN A (IR BT ARYRE! IS A0S
g 17 Az ¢ fraEs oo R erem SRt Tgibe i eenfas 27 |

T ifIe1f§® ¥ (Taxonomic significance of air bladder)

e e R ergd S e v A
Betfgfen To fofe wwa e (Teleosts) el Afb @i weet S19t 1 UL, w1~
: aFEIfE ¢ IREfeE W A Tifs eEe Mewmfben
w7 | |
SR : a1 ¢ e W SRR A S A s
e e 2w T | iR |

>. T8 ITRA T3 T

TACR &S : G F2 AL [ 9 9F AT FIAE! A NARTFAND FRLIE @06 (FeNCHA Fa!
T A |

rfTwe

. TR (gill) TR F2 A P % | @S Ay A el @32 93 93 o ol wites wret
THFOE (531 | AT P! 4o e Wi g aifde |

2. IRl fra wge afefs Tl enare st 303 Fo o7 o Afews A |
©. TR &biEa 7t A a0 ot Ry A | enete FAS W (gill arch) w e |

8. ATSIF FToF! AhA oo IS ST HITSA WS FAF! FIA 932 IRFT TG AT 73
fa FoT1 9@ (gill filament) ATF |

foa 2,050 : ¥ WTeR For! foa 2.0.59 : ¥ W T @
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FTw

. oEfaE SierEd oA (@0 (FEre A |
. et wf, sif2ei AR (TRSTSTEA Sy S Fopiact Feet ABST (7l A |

a5 3 Wz 52 I G B @R @6 ¢ T e o faca witee frs 203 |
B ECHER TR (oI05a it T @@ ARSI #iTy (Urs o +1fs fora memaf ¢ 9

T AT

B ATID

S faffa

g

5@ 2.0.5% : ¥2 TR AP

s, SEEREE TR &S B AR AL FATAFTOL TS |

2. awmwmwmmm-mmmmwmml
o, g &S e o |
8. ﬁmm(pneumaticduct)mﬂ?wﬁﬁmWW‘T@?WW|
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FunliARhil FR NIRRT % i G Rk

3. WO WO A | P2 A0S T T TR | IO 5 % FAEA |

3. SfSwarem TS TA P T ASIETS | FG GG PR T WSS |

©. WedTl 6 A | FEIeTe o SR, AL 8 (=Y, ol =i Afer wwet, i 2,
AR G 7 TAI-LATHD TH TRE CAFCN SAE TIZH
A AL FIZE FCA | A |

8. 9% ATSTE P! I NASETA FAFICA(A STST TIPS TR WAFSEAIR
foa ofFs = | 31 Il fw oAfvs = |

¢ 9ITIT I | AT T, BIIGT (205 WSl €A | SIS GETIRETE Fg e WSl 9k
TSR efree @i Wy | | el e el S |

b, A oifeT Forr SRS J9E @i weed | ool ForeT g e @3 e
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MAT 748

m@ﬁw

90k : Grfier - fad @

| FR LA e ¢ QRAIGIS (Reproduction and Life-history)

@Wﬁﬁwaﬁwmw-m,mw,ms,ﬁﬁ,&wwmﬁmam%nmm|?F3
WW%WWWN%W%W,WWGWW,M@W@«
RS W AT e i o o were e S S
GRS | 5 72 e <O €17 TNE S WA
331 A |

. G ¥ (Reproductive system) : T ¥TTS G qH I (NG (gonad) = e =7 |
TN MR GFTENG! T4 ST (testis) € B R GGG 791 A (ovary) 2BFR 5 Swd
TR P =fire | @ ofadifaeE sis R (mesorchium) Rfe ftw orzadia
e AF | fewrw e Sre CTATSRAT (mesovarium) W Frzadia YA ATE |
AOIF TER (NF G I ST FB 7w | 9> swemw 5 wwE Prew fie @ T
CTOF-B W N IRW T | B W0r fewrw-ce! wwia 16 ¢ wE@ | o fowrm @
wmﬁnmmwwmmcm%n@mwmﬂmwmcwwmm
STl &« T (genital aperture) A% M(RF IR @07 TW lﬁW%ﬂ"fﬁﬁEW(yolk)
T |

R. (I ARAFST (Sexual maturity) : 2 g MRS [H& T SHTHY T €0 | AENT
A © I [ TR o | g
WHATAT (inbreeding) FIAA 9T F3 S o fowrm —
TR OF 2 W12 T4 96 | GA-gEAR A N ;
ToR S aft qorfen W eawe T | N '
GRS F AE ¢3-q0 G G 27 T8 i @ o
Yo-Ye i, 779! A STwT 27 | R

O. dEFY ¥ (Breeding season) :
oFFOTS F2 g IWA GIR T T
FE | AGRTS IEIE (FH-GE12) 9
AT TAYS AW | FEA OGN ST
AN TSN (R AN (A AR P/ -

T AR TS | V2 W —E o

8. A& ¥/ (Breeding place) : ¥2 &W j"“’i
TR eI A Ao Erow e NS
o 3= JC I TIICS ST GoIg weffe D@ .9.55 : Labeo-3 (@67-G ©F (IMA-57F7 S TIT-AY)
o 2w | 79, 29y, AT, K@ Terifn a5 TP @ oW WS A |

¢. AT a1 wfeema (Migration): &% wreR sy @7 =5 =I5 T, <A, & e Wy
A2 @ TT TAe “faadt =z | (R TAA A vy 71 “Afora Wy T A, o3 e AfEs

. &% ®Ie™ 9T (Liberation of eggs) : ATHNA FAH @1 “faoF 4F9 ¢ H #3 g T
mﬁmmmcﬁm@m@emﬁmmmmﬁwW|mﬁ?ww
4 TR F A TP FF |
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s80 - G - T o@

afgre Trefere 7 | @ T <FE ¢ B @D ¢ ReGNEEE N geng Fag Wik @R
AP I AfAre gFana o1y foT =T | T X FE R fGrw TAw dpa cifawe was

(spermatic fuid) &0 o /(NSRS EEED | ' ; 7S

STCIS WY @ o1 9D |
|
QTS y-8 TF &N TAWH FACS 2T |

q. fATs® (Fertilization) : ¥2 Wte IRsfTae 96 Wi “fire wwqeren e e
@ | fAfEe fox oo ames 2ufa 2m 1 963 e e fowg s eie =1, #iifvm wema wea 2 @D
o FEATEAA (demersal) foxt <t
43R FET o PNfATS (ST A 0 ST CHAEP N (pelagic egg) T 1]

F (TR I OF (Life cycle)
T *f" g5« (Development of Embryo) : ¥2 WITRA T2CA1063 U 8.5-8.b FfAfioR =7 | @7

| Sl GFHE ST G0 F3 TR 9T

G | (I @Ta o 79w o o (GrTs) @ o T A ey fewt farew
mhwmwwﬁﬁ@mwamawwwmwﬁmm
2 2FS (7 | Wb T 93 (2B B Twer wAw | @ e Twr frew w6 | SR GRIRSaE
DN <J U Z—D—ZI A fFTe® (meroblastic cleavage) 0T |

fFren o 2eu =7 FERFr 3, 8, b, db, 03 ITF AT (FI0A e 2re oire (ST
3B TS PN FCBIRRIA (blastomere) ST | 115 <7157 & (AP WIATA WS G | €3 A
@SRRI = = S (R T e wers ewgeld | FEe @R AHTS Tl T (AT
fftey 20 Torad FaTe AR | ACEFREReE wKe few ¢
CGENRSEIRGEEy | Tt < TeTE T A ACHITRTER W TG FoN Gl G
T I AR | @ SRR
AT (blastocoel) | I e EEto
IR (blastula) I |

ICOTCITE (FReTE e Wi ¢
by (CERCMERIRER (RS o

e fm oo @ 9 @3 S ST iy @ e e fow
s,

T FICHAR (blastopore) FIF

8

93 e =Y Wy TR ?ﬁgﬁ

SR T G | N D v

JTBILARS I A W | FFGeT &R sifegoa

%m; & SRS %! A @9 Nl
MERER o 7 @ e @ ®¢W

e e e f[ifey s e

/| @ efRET e e R g3
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@ﬁ@ A& ST T

o1t +iffofs - w3 W= 383

(organogenesis) | SR LY FIHI 4R ARG (A1 (T €2 Se—dy TR N4 fora o cave oy
(larva) GRT S07 | @ =SS feTeAia a1 @9 ¢t 30 |

3. @9 (S (Hatchlings) : fo% (2te 1 fefe T (Ures o RIS
@R « v T CNfTeE e AT A1 2eAW GR TU GF @A A WS AP
ATHE (TR SR SAFS PR (yolk sac) (AT +ifE &1=el I3 | TN AT AR (@ I@ @R
O3 FATE 7 T | PN A N qefAAe TIEH 0@ | S TR A (GBI, A TS € PR
ST 8 208 909 | A ATA FAKGTE AT AT We (791 IR @3 CABIAIMER T 96 1 R
B Ty TN AR AT ST 20 T G2 S ey A o At e =, o 9t @
CHATT T |

SR ZZ,
o ('uunun,,,," ~
2 e,
2 -

S

: R 22T e
g T LT dﬁ"’ﬁ
T

5@ 2.0.2) : F2 WRA G L&A GIFTR

. QR CoTT I FIR (Fry) : €191 (IR IR0 QR 991 (A0S b e | Fomefs Meres zemmm @

Ao AfTara &AMfA2TEET (zooplankton) (WA & (NS A | @ FHAR TR FEAEH
(operculum)-3 (1 ™2 27, "[@’J 8 TR AR SIS TS ANCF, SWe WL #A Tiot (71 W | €10

ol o2 fifEfGe s = = |
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A& ST

583 iy - G «@

o, ST T (Fingerlings) - GRS | <

-~ 385, TF-oA1 afb, - afs @ oEe-siemm woft 7R 4B = | se Fr o7 T
AT (G 0 LR (barbel) (A1 T G AYE TIFH =B T | 20 0 77 7z e qefa = |
R (TR WIS T TG 43R 2¢ 7 27 TS “ifers T1rea (52741 FH 00 | AR (o1 TR & wo
ffEfem =7 |

8. FT TR (Brood fish) : Yo Wa 7 wEfa (i W “ffee ¢ wwEz “edT 96 |
AETS (G (AT G W1 @ Aol are 77 (@D

EER T enqsﬁm ALTH (Natural conservation of Labeo)

s{fada fifem o «if$a @ fars, AENRET W= (ore © FTR it o TS B ARA B
A2 eT IRAGTATS 1T W [@UoLe | Sy IIm qret Txe ~fores v 91 @F 7 (@9 O
R Reeee agfes siemiem widt ¢ 2bi [@rere e el @R | Rty gbifice sitw s s
@ W8 TM=a T (ST B seeww W06 O T (T (A W0 O wel[aat Q0w T, ewyors Lafoay
2 =, @IS Ted W @2 (7 @ TR Wied eyl IR SRR 2@ AW | WE (6
A AWM (TS I ME MR RN 39 2677 At v =@ | oo 4 wgaa sient
RTGTR, P AT | TOUR, VLT FA-A0R) 2SS NS TS w1 (AT NCST I
argfes ofira e e gl Gem @be @UorR, TN [T W A ASAW @R
R163-f771-A1ed AT @ T J0A AN AR AT T @ o I@eed I (T | O <7
Tee g T A1 oT - o TR 2zt g e e weew eigfos el et e
AR | B Afiore, guifers ¢ femars tafbtae s o @ Wew et w&bw T affim
SIS (A |

F2 TR AECR Sfeoifafee, M ¢ Twiew Wz | @t Cypriniformes 3@ Cyprinidae (NTTE
2 | @ (AN TRETEA 1 WIS TR (carps) T 2ff5S | AeeATH 2 2ol Freett, Jooren, Fiferares
P 1+ TS s “Aewl T | QETATT I F1of WIS AR 7031 | G @/1F 77 I I TP

DAT 22 oo@ @ mEm s Eagem < 7 = Tirs, FeRaw «3: Koy 26w 72 T s |

TE TANGTA] TR P2 AR G CFQ | AW &F G 0 70K IR 6 Sl wraop-=ffefsrn
F2 R TAICS foF BTG | &N (T TR (AR T4 AT ST I T (K (A1) T ez I
RS AT - (07 ASTES PN T | ISR 97 HSTBA AFfoas T @ w0
SPTR (TR e, A1, SefREe iy, wad Tenfn wEe), A ederenme w8 2% | wE W
femore tafBre woae 2w | v TR 47 Ffes Tem afdfifig s 11 | ke o2
A AT ¢ FB AT ARPIEE IR T e 7% fcaes | Sremefd Faveten @
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JIFAC Zeml T e |
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. o oRff - 389

oW TR AR (@ @i T 7, O GF@ (EEE-SoE T @A (A AL A
AT P TR RS fou ez 0@ fiew T | @97 o (o BT o 3 qeel 7o ¢ @fE =
W R ST (0 RS (A O T 1, YIHIATSTS! AR Al | @ T 4 (& (3 (N1 A
AR Vo TG B, T (T ) G (AR W1 (6 dEweet @ (RS
e T P A A SR NG« 7% e F A 7w svafen we oo
FIG TR TR 7% (AT e b Fonfet sl #2 Wed iFfes e goeramns 1<y
ST (AT a1 | 7% '@ Trorly L T (ST W& Ry e el fafew v 20 #na |

s, G Sy : RS erefen e et e s Bogs 1 e awew cvta IR b
P SR 53 IR AT | ©I2 TA1Y T ¢ fparea &=y AHE Temm eraa e s Tes
ST R AR (A (R I W | (@A ZEW] A TG IO G, FISTR (N AL Tl S
femiBey ame | QG QT A Y G WAF (A TG ) WA (TR 4 A |
wle Y oA | g @ TATS Tl IgA2 FN-@H F2 "R WA (LTS A T | (WG
RS 97 QT = FIW @ T TAFS ATF ST TG (AT A1 I292 V-2 TR WZA [T AT |
wouq s orfiemsa 3@ TN TR T ZE TR TSRS TSART (rE FA FIA
TERWIEE W04 AT Z(R | (AT ST FAITS I TS S Z0A1S Feml it F2 W% &)
IS TSAAT (A FACS A |

3. Ty S@ s Go! : AW Tl F2 WA [T G A TWE @0 SR |
SIRIe, Ot YT (TR SHE T W FIEE 9F AT TS A I (AR 9F FIT IS AR |
(STRE-S151 7Y WL GNTSE Y7 TG (g AT FLIRTAA S | FLITACTS! 403 TS A
FEEA 2T @ A5 NAITS AR | (37 SISO We2 77, Tl 7l Q4w WFSfI=fg Ao Ceifzesy
31 fidronfar BeTEas eyeN IFTRH A TR | TS AGrae TR (el e | e gEmI
T G N (SIER T TR € @RS e St soar fefvirea g e s
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388 Gt - TS @

O, FASALFR I : SEIET oIS FerdrE FHIfRe 75 Amd e sfifars s
TS A1 7S 7 W O ARGAT AWTHFA 947 TS A |

8. 76 TIY! fAwE : ity Fjforna 76 fea a1 iy ew Wie w31 9 sa0e =1 |

¢. FOAF 8 IR AR : TP AEY GCS oS € ASAS A7 LA Fiwad Fare
@ GR @R {7 TTS 2A1frs e 71 o G a7 e 201 |
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ewgelf ©ia T 19 A0 | AR, IO, Joore, IreACH i |

¢. I SO THA W4y @ETE AfTe WA (26 ¢ TN GES OIrd W27 T4 I0a | (Auw-qf,
361, BBl Zepifi |

b, W TR SR HEFAC 4w | S Gr O B (AF B 4F A #ASEA, AP, WE
sirewz, FellfE qeefa oo Rees | afb 5 ¢ e v o ifs |
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