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W‘T
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4FF 10 TOIF TEA I 8 MIrIfe

e
10 Sy
11 e

12 oA SolFae
1.3 9@ ¢ (@fe wgdrwd arga [{fen wweaa 3o
1.3.1 @ Q9w g
132 (Tfrs wedEwd 77
14 SqIEed wegd [esed wwe
15 faadq =t fefa
1.5.1 Drawing Prism-a3 izt fqaffe foq weww
1.6  wiECStem sifwel

161 <«fe

162 owyfe
1.7  eMEen
1.8 Teawe
1.0 e

3 AT TR TG 2T SAoAf—

o SO CFA f[feH ST A AR 203w |
o IFE ¢ (T S AcEA ST SeeE IfAl TS I ZI |

® (0% WIAIRGR (Stage Micrometer) 8 wfSGad WaIfGIEa (Ocular
Micrometer) =i1</Fy fagold FaCe 2RI |

o CHT WBHIRGIET AL TiFSea MBFRGHEE WIHE F0a wig e feefizel
FACS PIRE |

o SFTeA NECFIRGICAT AR SNGIFHelP TG AT FA0© 7w 20 |

1.1 g
SRl R CenRma s S S e [ioq SKeem el #IFbe 2|
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RGNS MBS A SqIFFlas IFT ARCAT 27fS TI0E ST G T | SIIrwe
Ty ffen 42077 2 (@—Fe 9w 78 (Simple Microscope), (it S g
(Compound Microscope), (& FG5°s iear=e Ig (Phase Contrast Microscope)
@ JLeTRG S arel T7 (Electron Microscope) | 373e1 @ (H1fais Sie e ag2 Aol
QAR G (@R 770 W— TG SIEl &F 4o Sl q0ee [fon SReeia FiS
Qe B0l |

(A el TG Ol QT (BICY (TS #{i2 Witns SISl AINET® Wiofe e AR
A% SR A | G (@I oS I77 wIfFw191 FA0e 206 Gt NINoT A2Ry
AT 2031 @7 AR AR @ @I @I AR (0 @ 2R, R FHEiFes
AN LA ZACFT (@F TPT G2 GO ([ (I 3G #IA7 TS AR |

1.2 eraEeE SoFas

(1) =& = TF (Simple Microscope)
(2) Tfss =19 77 (Compound Microscope)
(3) ¢b WRHIHGIR (Stage Micrometer)

(4) SFTaa ABCFGE (Ocular Micrometer)

(5) Ascobolus-93 TG (F0A G316 RIT FZT |
(6) Gk feTr (Drawing Prism)

1.3 WFE € (e Soqwel qga [[how SReE o

1.3.1. 3F& we@rwe Tg (Simple Microscope)

SR T (P (BT TS AT 2 FACO 512 T (FI SCAFFO 6
TR S RO A FACO BIZ, O 3 L&A S TF SR RO A=y
A | 47 Sl @6 Fear R[S SRR o1de S8 FACS B WL FICSH AN @GR
ToifFifs e FACS B | X e ST ACHT ARIZ S O FHCS AR | 4%
TEF RG0! SAF I G G2 NS ST (FCG GATAGN | (T (I TS T[N
AT AR 9F AR SRl FeS 2N |

e S a0y (ba 1.1) @ siisffer ot aiw |
(a) o1, (b) BT, (c) W%, (d) w2eTe, (€) AR F, (f) =re, (g) weta, (h) S|
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(a) &= 3 @ft U 12@1 V oiFled 23 AT | 9 €27 e[Sl TF10 Pl A |
(b) =T 3 @ft @FH TP A @R T 0 @A AT |

(c) g ¢ BB ot A Codl SO 92 wi*ifb AF | @3 goTs 7o
Aroffe 3ol (el WtR | A=A TAIBCE MgT Tt A 27|

(d) e g W ACH] IS AT (@ FeIlb A O (A2eeT e |

(€) FAMTRHT F ¢ A 03 N, T € (RACer AR «ft s@fRe | @3 A=y
METETE ST GG A o T (F JASITAL/FCA) [ |

(f) Trest ¢ (TEACETR AN @3 SRS 04T AMBAN SR MIT ACF | o
@ S T OIS G TP S (2 |

() ofet@ ¢ 7o Tewt ™ furw «fb ifve wxk Tretem Tefs wireet «@ft @A
2 | T STCTHCR T 97 @97 (BIY (F0R (AT ZF |

(h) sE= ¢ T G A BT M G SRwe] Sl FGNCAT QACF | SCE
S R AT Gff ST Fh0e ARRY 0 |

1.3.2 (T@fF wqdrws ag (Compound Microscope)

3 LA SR AF R Fowro] S (TR, T G AR ST @ (I T
TGl oo FRCH TSI S/l FACS A1 | 4FeT oA @B IS CHRAIER (o =2l
(I TG 211 TGl THCH TICS Biel, e I3 Sl TCF 22 ol o
SIS 2G| UL SNCE TNOCE (S I SR (BITA 2IBCeT OC32 Sl (TS
AN, ETE) TAIGE AT ARWIC 10Tl 200 207 AT OiF Fo2S| IS ACF | STHo2
@ &Y Tl G GO AT (Rl A F | (TG SRS AT=ICON A ST GR% CHIRNT
8 B TN fNCaNtas Sfera s s (R O 3t awaff€ig) @3 Sredwe
JCES AT 3 20T ACF |

T saEreRcy (foa 1.2) @3 sixig)fer (i |

(@) 51, (b) B, () we A A3, (d) <, (€) TRIFN € Fqcea, (f) 2,
(9) Bi=Ie=, (h) Sifetaa, (i) (Trasie, (j) Sfeers, (K) % A g, (1) 775 AR
F, (M) oIt

(a) & 3 U IRV SIigfoq Oikel, @3 @9ita2 SieQel Igio Pt S |

(b) =T 3 fardier @@ st e 0 8Hta P AT 9T eoF
SOSIRICER STl SR ST RIS AT |
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(c) Trea At g ¢ ‘'C «F el AT @ i BrEH 0% @ oita ca0z | @2 WG «td

(d) =g ¢

(e) TN @

(f) vz=aT ¢
(g) B ¢
(h) sifeta ¢

(i) -2l 2

(j) wfeer= ¢

we[ERel TFHCS O3 SN ZCS S SIEN (8 IR i<l (Al eIt
ql TSI AR AR (A ARG &) |

@t GG STSIFIT 4IeF 2Ie G2 97 0% (FH 9F(6 JOIFIF *[7y R
it | Gft Weed AN s oIl | @7 golleed 7o 51 =iz |
AIFFAR TG G2 MFT G972 A 27|

M7 70 TCE, TR ARG TG @fe PN A | @7 ==t
e Afze fSafge s a7

FISCETF NG SNCAT AT Fio 7 [T |
MR NCEIFE ol TEAFhe wiee [Resa |

BT eotEd S b srRe | @t s @7 a9 ag [eda
o] AR 41 (5x, 10X, 15X) T | AL A S| €K €A1
SNTE G AR

(ZAEd Aod e @ (N DiIFfe SBRC ACF, e

foa/p faw witg ek @b w2reR @i am|

«f 76 =1 face ToRt @R (I SAter Tea forw ye A | [
fads ey wfesT 23, @I—10x, 45x, 100x|

BIRITeT €503 A1 TITh ST AR Sl GGG TG F 2T AN
&l AT |

Gt SCoFPFe (26, GFET! F | REl T 5F Ave ANl A,
IR0 \SaItal AR e AR A |

WS N BRI 0% Ave «ft ! A, @7 GF(6 7 AT,
o G SrReeT | SNte alfowrfere S0 M4 TILE StAles 12
GF FG| I Y AR T A0 AT ST
refbrg r<=e w41 =)
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1.4 Se[dreel qegd [raEd wwwe

Se[Rel CF [ ol o0 (@RI F© RO TG0 TIHCE TS AR
TR | O S G2 77 (@ SR TGS K7 (17 (@ SR IC I | G601 Taigel
ST HAIRGT (8 203 | 4R A6, SR GiEsE 47 ©leT g " I Tl 7% 7w |
Ve WIS Stes G0 qCEF 42 20T | S S I ™4 WArs 2/, S
BH-TF-54 372, g W=7 I SNAITF (T3 S SCea 7o | 9% @2 101 9603
Il RCE! FoTol I§ Sl T0FF (0 | S G0 Svizgel 231 =1l I, (FICes
s qib (FITHRRE 277> S IRl SR FACENS Sl T0FF [HEERa ol
I @ 2 OiRE @R 9o §jEFen % I RO AR |

SO ACER ROl el G AR AR AT T 2 | FRAGEE Ie7 =
SEMifas sm=iEsia (numerical aperture) At FiCFCel NLA. @ RIS AN To1—
eN.A.=n snU

(@A N = T € ASHCHT NG NG AT (LTS A MG
n=1) U = SCaca sk M St a8 (@ @el 9% 03 203 I O SR 31 |
@2 Wi Gage (1941)-9 ARA (AT LA S T(FF (T Iz (A0F MRez 741
|

NA. &3 JH @ (FIF SO IR S N (M S0 AT | 97 [ 10x
SR (%09 0.251

A T 1.0 NLA. 370 S N e el (i w3l (LI (531 0= |
M SCARF SACSF 7 27 0.0005 mm. SIRCT—

A (= wavelength)
o=t =Fe! Al resolving power = N A 2

_ 0.0005

= 0.00025 mm.

2
a7 5 2 M qfo FRHOERA WL @FCACGRS 76 (GFEIRRR 2w (&
0.00025 mm 7Y SRR A ORrens Sisif qu AFOITE 2RI TS AR |
N.A. g3 39 T© AT S [(FI [N FIole o 0T |

1.5 fqads

QT (BT T4 SIET (I TG T S FAC0 A1, 022 S Srejwe]
TFF AR R <A | 97 AR S AFFAR o157 (6 [R3fEe efsfm @rs 42 |
2 Rafee el jRre wfora’ ¢ “Sfeer’ 43 9 EeRe S/mie S | T Fo9jl
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7 8 9 10
0' :l’ :2| 13| |4| |5| I6f |l sl | | ||
ARIRIRNRARARIIRE Y
(b)
(©
5@ ¢ 1.4 (a) TS MHIWOR

(b) TECRRGIER @ifere sz [affe g
(c) TIfFCeR NBHIOR
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faffs a1 o T ofera ¢ sferrsr [RE o 94 Facee Aeql AE|
SfetAces e ] A 15x ¢ Sfear [ga =Fwol 40x = WiRee S 15 x 40
= 600 94 ffEs afsfm orte it |

1.5.1 Drawing Prism @@ 7=t o e ¢ wiftre Brag fada i fefa (e
1.3)

Drawing prism &3 2 W0 @ (@I SaEres T ba oies w1 78| Eye
piece Al SfSTAAD BT (ATF A FC foe | @ 217 Drawing prism-(F & SRl S=iisie
I 27 A IR S AT | @17 Sl TCF TS (@ FlorsBre Siioify
o@ ST T GIOCE Y | CHARTCET ARG Ba SI&pe] FAC | (@ FS(CS b orepel
SR (116 TP SIS AR 1 | Pl X[ S 7 (PICATSICE Foe @ Drawing
prism 72 SeRe TFH RIS FACI 1 | FICTHIE € SRAIT IR I ACATSTA0O]
NCeN FHIC A AT (@03 | Drawing prism @ AR S FHCO 22 22 SPYRE]
ZE—Q AT o o | i Ay sRe2 (@03, Sfenwie <2ifE siowe
AT RS GFHfeTCS C*ITe, B 2yl L A elfeffkm el wifbe
T | G ATTHOT GAAAPTR Seienies g okl Drawing prism g€ AR S
T | fRfEs g were T o =i Afds Ford I I e s Faem ©f
fsferiie Ssiita fwdfigd Fare = 263w |

@ (@I TR [@fEe foq oreme a7 «17 TG 51 (A0F AR @ @1 @y aF o
CoE MR (1.6.1. S I(6S) R I | (BS ASCHBOIET (@ @ 9 <l
Drawing prism @& =iy Al F5ice e T (V07 A0 (T Sifeer= 8 Sfetag
RIT P ST T o O] FACRA (12 G52 SfweTsH) € et L F ST
stage micrometer 3 l9l SIS FACA) | A FFA WA Ghe ARG 9o H<eTs
wiol FRfeTeeIta srem S0t | |—| (TR BTeR AR sfers oo Mt 1
FE o) GFAT A AT (R AR SNl @ ot wfoa W00 vwG WA |
T @ wiet qfod e Y=Y T 5 mm.

Rl S (bs WREIRGIEE «es = 10 microns = 0.01 mm (4t ¢%w
MECRIRGRCR oM T2l )

I e Sl (@ 1 mm = 1000 microns,

Togd 5 mm =5 x 1000 = 5000 microns.

1 (5% WERIRGE o {9 2w ¢it’z 5 mm

10 microns 3f&® 2@ TRTZ oo 5 x 1000 = 5000 microns.
srw9d 1 microns e 3@ s30T ... S (1)80 = 500 micorns.

Tedk @Edw = x 500.
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1.6 wiRr=ifre ifasia

1.6.1 ffe

SISO TR 2/ FACS ¥ =R NBCRIOICIT AR (SN 2/ —S(FGe €
GBS BRI |

() STFTE NELHIRBIF-GF SFS SCAF0! TSR ol A (NIRRT = SICHF [0 |
IS SIFHe (NI 5[ FI60F AR (6 FeccE 1000 F7 ©ics! [ew
91 SR | &l ©lol ey Ff g wlalsjfer M7 Sreae | Gher MR

AR 7 AW R e fre =31 e NGRS & e
ST SREH R FI00 27 |

(b) 5% IRCHRGHR-9 WP @b FiZTT ACo! | MO I ARG 1mm T
W?ﬁmwmlooﬁwwef@mww | OF TFCET @F G0 ST
RIC Too MM = 0.01 mm = 101

1.6.2 olmfs
NECHRSR AR Il SRl 4o ital ol Fee i |

(@) COE NBRIRBIET AR SRFCAR NBCHHRE THISwRe (standardise) I3
aF IfFCa o ©ita W el w1

(b) SETeE NRCHGICR AR ST Tt 2Ifas =0 |

ST MICHGITIT  Sonsieizre==  (standardisation of Ocular
micrometer) (fo@ 1.4)

(1) SIS TED NCF GBS MIRORCE @04 10X SCHAEHT AR GO
IR @ifers skefbrs st 39 |

(2) @ =i eye piece Al ST S A FH R O T (5751 707
R SRFCHI ABCIBICTR HIFODCE 7l I | SfwCens ABcHIfivE
AR SfSTAq SR STFOR-CE R P |

(3) wfStaad Toig (54 AR Sisife (5% ¢ wiFsa ez @dlifers wal
MACS A | Sferabee 39 Sty ©ity YR SeeaAr € v
MECHIRIGICER WI99foT(E GTTeIR R (53 FF AT G0 ST TA
ANMSAE I FAHCS 2 | G & g (TS NR(FIOICR Keletea
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ST NECHIRCT FT

:

oS ARG
(d)

ez 1.4
(d) 5% ¢ TRFTHAR NIRRT CHE TGS ST A7
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Te AT [Te IFead NMEIRNoIET F9 MUs [ewd e

TS 2ETR | TN TFOATE AT AL e FCH O AT W
27 FII | §F SFCeF NBCHINOIH [Rerea Wi WFieie wawe 3
HIRISAEERIESCHE

1 SfFSag fSoF o =

oS MRG0 (y)

SFCHT NERRGE A5 (X) * 10

o THEge WMeer Sema itz WG YT 2 )

ATCIT PO g B M y
=x10|um T
TR ST AR (X) I A () X
éxm) _o5um  121.23
1 10 25 (10 " 28 5 um
2 11 27 (1—1 ><10)u =24.55um - =245 m
30 ) _
3 13 30 (13 %10 " 23.07um
4 9 22 (% ><10) = 24.44um
n
5 12 29 (%X].O) =24.17um
n

THAEIS e sl GN #Aiel “i=itase w67 1 siSea SRiinee
It W el ST 24.25 um

G SRFCA IR ©lsl fof T #7 Sifel Cher NECFHRHIE 1% (20T
AR AR G SRR @ SIS TR AR TS 5 OF RSt [ | =1 IR
wNiolfy Ascobolus I TR (R Tl AT FCH OF SYPCHIRF 2IfFiol FA0o
BI¥ | @& S Ascobolus &3 TETG g @04 SIFS ATF A [ifew syirsitaem o

@ 27 PG MO MR FAGE I 97¢ I+ 967 357 | [ o sl

T SRR MRFIROBIET o 7[tf fwiifae g et (I8 Swizge® =t =6
24.25 um) sl FACE A SHICHER T @ @R o7 TS AT |

@ AF SHCHEFIT MG < 4.3 SRCa el
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SHTHEE O = 4.3 x 24.24 uym = 104.23 um
@1 AP SHCHIRRT 91T 2= 2.4 SCeT ol
SUICHTAGT @7 = 2.4 x 24.24 um = 58.17 um

1.7 e

(1) N.A. @3 S ATCeT SAFel g REAT FFaro] AT N FACI 2

(2) =l @ eRITeTR RIT FET (Tl SR T0FF ARG AT T |
@ Sfeer @ SfSraa 92T I WA TF <READTE (TR Siva [age wwre
FAFCH 40X € 10X e S T C*iaiaiiva Foajdl KafEe effofm mreite 2/t 2

(3) CO% ¢ SRFTHAT MO 2Ny ot g1 |
(4) 9= TS ARFHROF ST M 97

(5) 1 micron @S &F (ARG 2

1.8 Teaa

(1) e

(2) 40 x 10 = 400 9 FfFs afofg @re 2N
(3) 1.6.1 W™ (Y |

(4) 0.01 mm 3t 10 microns.

(5) < RERbIER 2o eIl ¢ ool e lum = llf)n—ong
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4T3 2 (AfJTATER O I LOIAN BT SIRATCHA ATF TSN

|BC.§1§ ATRTTY] m"f (Study of Viral Plaque Formation of
Bacterial Lawn on Petriplates Through Photograph)

2.0 OTHI*T

2.1 BN
2.2 GNFAN

2.4 ALITHYT
2.5 TS

2.6 P
2.7 S @ANTAT

2.0 STH*TY

2 qHH0 WLTIN B N AN -

« IFGA AN SN (O IR 2P (Plaque) FATS SN (I |

2.1 AT

IR FNOITNT @2 OIRACHT S TN RS IR OIS BT S Ne 2| 93
G T RGN D AT BRI ST R S SR E R G NI ERI G E NG HEZ IR RN R RITAE]
TG TP IH6 TR W2 [FHA10 T J(F ©I3A1e ATF I =

2.2 OAFAN
(i) OIRATCA] 7Y T (ITTHFLOIKS TIOYT-FIGy)



(ii) ITFTOIIN (P T (E. Cob strain)
(iii) RIS [Rfere wroma w3

(iv) GIRILS (G606

(v) SIS YT W= (26

239 %l\‘)

RIS (G560Gd WY ©I3AId 7Y T A g SR 1eT IR =
QRS VKT 10 TG O3 (04 (MO =2 TS PO O RAT RG] LR 20O AT
O G2 AN AN WIS (6606 Bl 26 92 FOOTd MY (B3660a
SN I T TG NANOF LA fTISF AN (TG SN BT 27 | AN
RGN 8N B FNARIOIF 700 F1 2 32 (GO ST =y 5 NG ([0d
(RSN 26T BHATIT WA BIG *1F ST G5, ST (ABHTF 30°C SINI@MT 24 TOIK
CRIESIEICIS G RIRIES T

2.4 ALTIHY

9T (ATEF (T B0 FCATNRT OIRAT (T-F107) R NGhIS TS G
RLTATY TV (TR FHFIR R [T JoIPE TR 53T I (TRAF 2A1F I =1
WI9NF (ATOHF SHHI BIH TP N YT ATF AfIITvlo 27|

2.5 TS

O3 FN IO (FIICH TGS B AT N G A G U YT O3
O AN (A | I2 OIRATf 7 IHFCOIT (FIIBATE NN FF 93¢ 92 AfETF
0 IFLOT (Y RITATY 2T (2F ST =W

2.6 ANTIAL
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(i) OTRATE 2TH BI?
(ii) IBLOIITTA AN IACO Bl (QACA?
(i) PO JH6 PO AT SIRATT ATF (Ol T2

2.7 G@AIA

(i) ST TN SN IR (JFLOI S PIG) F0P JBLO (R KT B (I
TR W2 (FAIFH I8) Ao 2|

(ii) GO (HFRETT SN AT MLTHR 827 I AT WTFLOIAAA FCaA |

(iii) OTRATST BT ATFLGIAT (PIACP AILPIS B Lysis AR (ST NILTCN) W37
HIO T (I I AFCHIRIAST TG 20T TN (2AEF S Y JOIHIE W 3 FI
4R (2 ST =

Viral plaques

Bacterial lawn

2.1 ATHLBIANER VLI SIRATCHAI A1 |

Web Ref: https://phagehuntnz.wordpress.com/wp-content/uploads/2014/05/pic-plaque-lawn.jpg
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TS 3 BTR 3¢ TEET H{IRG WA (FIOTATT (ATH [IFoq 11

9 (Types of Bacteria to be observed from

[FLOATE AT

temporary/Permanent slides/Photographs)

IO

3.0 GUW*1T
3.1 AWIAT

3.2 OASHAN

33 O

3.4 NLTIHT

3.5 TS
3.6 PN
3.7 O@ ANl

3.0 OTW™1T

fIfoR AT FICTNT ANG IV A2 OITHS (RIRT R STATE LGN FA0O AT |

3.1 A JIAT

JHOAA AF6 (AFNRECF, JHFHE G | BFOAAME RIATS WRFGS AW G
JCE WO HAT T T1 AT 4 [ 327 FToY Ao W7w® AR | AFoF AT A6

AR AFCORA RN | (T AR 5 G A I BT FION | (TNA-

OF AFI, ©FF, STl STCHA WO 5N AR Gro8 IFORT GIA© AT A |

INHFCGAAF (FICIT AP JF0 ST (IFE 12 AfS ATUST AN A6 Y_2

BTG FHORTR FHI 0.5 NETGFINGIF (ATH 2 N2 NI OrINoIId =T
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3.2 GAFAN

(i) ITPCBIAATT ANANTAB/ BN ARG/ FLOIATH
(ii) CNINF (FPNANSD) NRCEFICHN

(iii) 2XIFAN (9 (Immersion Oil)

3.3 W%l\‘)
IBLGIITR WHR 8 WFOF 3T [NGT FII ST LA V7o 7o =7-
(i) TAT2G I3 (A JHT0 APCOATE T2 (I LI NRCGHICRHICHN AL

(i) (Y ITHLOIAAT (FTY YT (F6, TANTH O fITL (High Power Objective Lens) =TI
PO X[

(jii) S{ATN P NS (7T (10X Objective Lens) TIRTL DL HIBG (FIPICT W | OTINS
OG-S0 (75 (I I |

(iv) SUCETTR SATNEST FH ATAG A1 (FIBI T |

(v) SN QYN CA 2ATFHAN (7 (100X Objective) FIRF FACO ATIAN | A2 ((THJIRNI
(immersion oil) ATINGH I A [[IEFY 20O 1Y TUTT VYN SHNF CHIHTH FACO© AR
I

(vi) (TGISITG (IR TTO CHUGE 82 (PN ACGH0 (15 T AH | AN FR00
CTYTTN VIO DTG TN 12 G AN XA A |

(vii) 100X SACGHI0G (TS0 (WIS NN (&T57) AT CHIBIS NI AP |

3.4 ALITHY

WFHS AT INFLOAAN ALTS HIF AHI TA-(IABIE, TYTHIE, AFNABIT 8

PAPMO|

A. FRIFSR AT IHCORAD ANS FCA (RS FHRIA $MS P (Identification of Coccus)
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(i) TTGB JFFIATS 8 FYIHF
(ii) PRS (AP 1 TEFFIS|

(jii) CPTIATOIT GFw

-2V VA6 FEIT (Coccus) INFLGRAT|

Subtype:

(a) 31|\‘J|E PR JHFPFPYII AN]TE[N PR
NG NN HE IO
(@V(Iiﬁ 9Y: Micrococcus flavus)

(b) (PIIACTGNL A (P (GO (O W FAG|
NG fOT AT B

(@ﬁliﬁ 9Y: Diplococcus pnemmoniae)

(c) AP (TR FIFLORI AT TS R (4-20) A WA T HPF(© QG
IR

NYAIO CCHANTOIBERTT BT

(@thiﬁ 9. Streptococcus mutams)

(d) COMETIRRTR FUIBI0 JIPCOII JF GO Z0T AT BTHRA NI AF(S AN FCACK |

(@ﬁliﬁ 9. Staphylococcus aureus)

=

(e) CONETTFIF (FTIf 7f6 fox Ot ReiGre 207 4 6 (T 95{T 11 ST =g |

(GRTRAY: Micrococcus spp.)
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(f) CONETIRTR (PrYfe fo=G Fomete Rerftre 203 8fb (FIR BB BTN ST TR
(SWIRAY: Sarcina ventriculi)

B. mﬁﬂmww (Identification of Bacillus)

(i) STNGIIG JFCHIR & WY

(ii) CPTY NYIPMOF (Rod shaped)

(jii) (TS AT TAS

(iv) (PR FPIOGETS
AITG AT (Baillus) JITFCGIR

Subtypes (@"’fm):
(a) ARG NYTHFR (T IFF G AIZN FAK
(SRTRA: Bacillus cereus)

(b) G MQTFIR INFHRT AT WATIF AL ALTS WE A2 (T OGN I (GIOrT
WIE PR

(@ﬁliﬁ 9Y: Moraxella bovis)

(c) MYTHFIF INHFLORTT (IS G2 [TOIMGr© ST BT AT *[ABIA
LUELTACY (457

NYNIG R ATEIINAST BT

(@thiﬁ 9. Streptobacillus monilliformis)
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(d) T2 FIFLCKIT AN T QNI (RIG A2 (GO | A (AT FRIT <3
JIATHS N |

IO FCRTANITA JFCOIRAT|
(@V(Iiﬁ Y: Haemophilus influenzal)

(c) (T fRSTGIINT N (Fr3fe] AN SIFN H( ]2 STH] IR ANS A Ol
WRIEN FAR | (IS (AT HFETIG (Wall) I FHNFIEI T© ARSI ST |

(@thiﬁ 9. Corynebacterium deiptherial)

C. WW‘T (Identification of Spiral bacteria)

(i) VI JPTHPN 72 SN

(if) CPT1efeT 37 T, AFNARII (ATH -7 NI ATOICA SFoF

(jii) G TBI B S

(a) (P ITH FITGATTS, ANANT 38 SfFHATFIR
(SWIZAY: Helicobacter pylori)

(b) G2 ITHLGRTT (FIBI FAFATFIR, ATSAT I3 TN | oIS A« (AFATS N P0G
TF |

(ORIRA: Leptospira sp.)

D. fof38 * IS A (Identification of Vibrio)
(i) TRTO FYFFNF I BRI
(ii) (P FNT-NIP1OF (,) IBICAT

(jii) G ATHIF BAZS
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(SHIRIY: Vibrio cholerae)
2 A2 B AFE Q0TS RGN TF o ATFCGRT ION (T-
E. 3] aI<RId (Filamentous): ENCIER MR JloqrIm
(SRIRY: Candidatus savagella)
F. OIA3BI WFHOF (Star shaped): IFLBIANE (WX SIAIT WFHFoF
(BRIRAY: Stella humosa)
G. SIS THAIBIE (Rectangular): ITHLOIANF W@WWW

(@V(Iiﬁ 9Y: Haloarcula vallismortis)

H. f 8T T IZTTNFS AT (Pleomorphic): 2 INFLBIATE (FH oiagre
WFS (2| IS ARTF WPhod ARTITSN 2|

(@ﬁliﬁ Y: Mycoplasma pneumoniae)

1. TS FIFIR (stalked): WMAFSAT (PTG THT AFLEATRT AF AT 436
8IS |

(@thiﬁ 9: Caulobacter crescentus

3.5 AT O

(i) SISV T 100X WICGH0® (FTH Y IRV T B0

(ii) I AN TYIO T (S (AT AT FTG N N1 1 T (AN O 10X FIZF
I AT (IR BB G2 ST WHIF 100X-9 I I

(iii) TATRCG (ST ATHT I 40X FIRT BN |

3.6 HATIAL
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(i) TSI AN (P WTH FAN?

(ii) 6 GBI A7 TAFIA INBLBIIAE NN (7Y |
(iii) IITBCOIIT (PN LR (_II?

(iv) TITFCOIII T BT DNA MTH?

(v) E. Coli B! SNIpog?

(vi) TSGR (7T IF AN 76 GG R (A1 (Y|

3.7 G ANTAT

(i) L HETIDY L GICISEETE (Antonie Van Leeuwenhock)

(ii) PI% TN PO IN-Lactobacillus T’Iﬁ? VL EAE| W-Streptococous

(iii) PG (RSO (Prokaryotic) (PIY

(iv) TBCGRITN N GFIFIA (Circular) TGO 2T DNA AT

(v) NYWTRI] (rodshaped)

(vi) OIS SRETHR VoI (FIIATEIR ACH | INBCGRI SETRI NI SCEATFATHT

FACO A [FT ST FIFCOILAT AN |

Diplococcus (T | )”“b
2um

Fig. 3.1

Staphylococe m —
2 ym
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Streptobacilli&Sd ", C

i
2um

Spirilla

Filamentous Bacteria

0.5 pum

ST
B S
% z\.»»l@* Mbm\;’
= %\ -,‘\?-:K J—"-\ )
:, )= "\V’/V “ Sty
“ -f: Voo NG
Palisades

occobacilli @& "un

Fig. 3.2 (a), (b),[c), (d

o X8 %%, BRI BBBB
" &
Cocewy Dipiococcsy Sireptococoa Tetrady Stapirydococcus Sarcinae (Ocwt)
1. Spherical bacteria (Coccus)
Qgﬁg D
s o = : My © 2%
N il Driplordac dino Mtreptobaciiu Teichons Palisade Covoohactihe Vil
2. Rod-shaped bacteria (Bacillus)
pe - h < A~ \
= / N
S » Z _g— \\mcl.um
Sprirallm Spirochen 4 P |
A, Spiral bacteria 4. Filamentous bacteria
\un-~p o= =« <Hypha Q ~~Hod
Holdfawt -
5. Box-shaped bacteria (Arcula) 6 Appendaged bacteria [ 7. Plecomorphic bacteria
Fig. 3.3
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ATT4 (ATIF WLTN ABRS (FIT0 8 So11a AJfoFaT

(Preparation of Culture media (Slant and Stab)

TN

4.0 STH*TY

4.1 A BIINT

4.2 SNSAN

4.3 AZfe

4.4 JITG (Slant) 92 SBITS (Stab) AFFSFAT
4.5 5118

4.6 XTI

4.7 S@ANTAT

4.0 STH*Y
G2 LTI NS FTI JA-

. RO FITo1R HIRGT (TS WETN) STHF GIce ST = |
« [ o =te o Cwﬁ. I 0O TH N IV

« 0 43¢ SO TS S5 (I |

4.1 AIIINT

AFSF ST MRFR (TN | fFE MEFRT (WYEI) WLIIN I ANS AN G’
ﬁ@"ﬁ@‘]@? (Pure of microbes culure) TSPI] NWWW‘]@? RAEE ﬂ@@?’iﬂl RIEY
TGN i3 SRS 3% 1 ARG | SIS (1Y RGNt WG 3% O
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ATAGIT S BAMI SASF T0Y A ST SN ION | (FIF GATRINZ ATAG (AT
N A TN A WYGIIA I 3520 [ 43¢ AR ey [3;(ET R =0e 1|
HIFHINMI ALTS fSNAFIF FNOT T2 T TI-HO (Solid), TSI (Semi liquid) A
O (Liquid) RIS STIHETO S9N T A | A2 WK #A1e TS (Red algae) (ATH QO
AfTSTIFRZCG FHN (SSNTATS HNCATAHON) G336 (Gifets G RN IS FE|

4.1.1 COTITHA Vf TILTH (Culture media)- 9T AITATOW:

(a) ©FT YT NLTN: AYGIIF I T G2 WL TG 35750 =1 A 917 T
VTN | G2 NN NYGIRBfe S18 Ay G177 AT, WG I A (VORI fama
LTINS G R VTN IR =T

(b) SHOFeT NILTN: G2 WILTH 0.2 (ATH 0.5% A7 I INCG I W9 B AF© S =T | 42
TN NI, FPOING VO 438 TLKTS JHFCGRIE SALLT I Gy A Sifomierer
RN O 9% =7

(c) IOV TETN: G2 WLTN 1.5% (AT 2% WL Y AB/S F41 2| 42 FNoTre
ISR I G (IR &S (Surface) T I3 R INHCOAT NRCACETD FAF
G5, ABLGR A PLATN AP (JIRAE G 2 VTN IR FAT = | IS (el
FFHR TS 2 LT BNLF | A6 2B O fHFSTT & *1& AMF 3¢

(ANC ST PTG AT &S TV VT | GHNWN (Composition) SR MZNLTN NS
TR AFE RA-

(i) FNCYH ITINCE G WLTW:

4% SIS fOBIN G]e A% ST GO GATAITAL TNICH NO® | 47 FEF 770
GATNIN 21 20564 |El@|51 (yeast Extract), C?TOIN,

OAIRA:

(ii) ST e

A6 STOF YAV 12 AT 7 510G Ry ATAGAT IR S|
ORI FREMGST TG, FNIRe Sl STy |

o I PIL fE WLV AGHO A6 AFIR-
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(i) ST AT T e

42 WK TMHEINONI AIEFINE TNS AFF IFOS Jato IS B 2| 92
WICN [T SAMN & FAE RIPIE I A

Tz fR=fGs ST =g (TSA), R J% (LB)

(i) Prtaafoe fE wrar:

42 SIS TN RO g A (Substrate) AHFR G5 A6 JH16 fNHE IFCGRAE
IS A=W FF A2 AN AFGRIF LY FACS SR FR| A6 LTS W1
T[S VLI |

GATZAY: EMB S5 G|
(iii) AFNFETNB *f¥ WTHTW:

2 9f2 TN T [ROT (A1 TS, fOBIF INFOR Iare F=rwer I [T (F
SN INFORAAR TS FROTT AT ATIGH | A6 STHINS N T e AF O LI |

CHIRAY: (STCEANIR0 F 32, (BRIFITINNG JY |
(iv)mﬁmmz

PR WL IO AF© FAT 2 WO A2 NN A FEANNG FIA (AL
SRR RISICRIRIET

GAIRSY: CLED 1914, TCBS 19T

(v) BrSTTS <4f2 wrer:

42 *f2 NLING AHNS (F HYLG A Culture (F AIPINT AFIIZNS (Transport) I
ST IR A | D TG 4 I W FE WYGNIA FIPIROT IO A
Gy 9I9R10 R |

SHIRIY: SIHI6 RGN

4.2 ATITGIRIT SATAN
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(i) I/ IAET - FIAIRCYG (Sugar)

(if) NTECBICGTN ST/ GURGT (CRAION/CHTOI2G /DTN E T SIG) |
(iii) TSITRT: GUSTNTRIE ca, Mg, Fe, K, Cl

(G I, TP 2051

(iv) PH 2fOTHR0: 134 (]G
(v) IPIFEL UGB TATHO, SHIHE6
(vi) IfTOHI2s qUor6: =od

(vii) TG ® ATGT6: S6 NIRRT
ICECRASICIBIGE!

(viii) el

4.2.1 LB (Luria Broth) TG TITIg S2AW=
LB ST RGN SAMI-

(i) fG=YCBr= 10g

(ii) 256 JHGTS 5g

(iii) TGN (FIAIRG 10g

4.3 NGHfS

(i) GATNDfET ST FFN A2 800 m| ANOS Giel HIArw© FHA|
(ii) TN ST &> FH 1000 ml |
(iii) P" TN &S T

(iv) 1.5% ST T I JI¢ AN OIATONR FNHN FF 43¢ NGTOIF ABNFod

SR GRS S|



4.4 JIT0 (Slant) 932 (Stab) AFFSFAY

4.4.1 GNSAY

(i) GRS S ST (Le ff&am)
(ii) (GGG G/PIeToTd OB

(iii) PO 2ATST

(iv) SCOFS

(v) ST SRS (BFIR

4.4.2 NS

(i) STNW PIEA NG 206 I SO 2 BT G 160°C (AT fAAGrHaN F40 A

(ii) (5G G OTa/FIEIA fOBTT 2-3 ml TRGIRTIT6 S9N BT =0 (SAT=A: L. TS

(iii) ST (Slant) AB/GT G FLIRI0 (656 (O GIH/IEIGIA (5B SILFOIT (20° - 30°
CPICY) 914 XA{ |

(iv) SBIIR (O O be ey fNATGTe (Cutoclaved) TN F (GSoloGIRsfe IOl FE &
(Solidifly) RSATI G T YT (S|

(v) I9 T WYGRS TG I@T TN NCEFIFS (@A GIEon A1 |

4.5 5Ta1®

HAFHISNI WSRO AT 972 I IO B 24T Culture media T YT W4T | S
BIRE 9 ATIG Tl fASTRR O IS WIF] 478 TR SHA |

4.6 PIIA

(i) DO AT LTV AT T© % N TS P ATIGN?
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(ii) PTCEfoF X1y /1 I
(iii) LB medium-G3 SATATNS{&TF W (74|
(iv) HIT"5 PICH JCA?

(v) RO HICF e

4.7 SQANTAT

(i) 1.5%-2%

(ii) STYEIIE I@d O ATITGNIT PNON (8% IR A |
(iii) GO, 26 JRAGIS, TGN (FRIRG

(iv) AR FITEIA 56/ (G606, T N FII (Solid) AN Af NLTN SrfFOII A
S LS I G (TN Surface AT |
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AP 5 AAGFAN 933 FCTIN AZHS (Methods of Stevilization and

Inoculation)

TON

5.0 STH*TY

5.1 HJBINT

5.2 HTHTGINIT GAFAN

5.3 RdoFan

5.3.1 NS

5.3.2 RIATHA AN 8 AFHS
5.4 QTN

5.4.1 NS

5.4.2 AGTARF AITATOW & NS
5.5 TTILTST

5.6 SPYIAT
5.7 S@ANTAl

5.0 OUH*T
2 YT 215 FIED 217 SA-

(i) fRroeaw I3 GRS [T B A FACS NI

(i) RfeR or RATraas &S STH0E Gre SN &

(iii) PG T Innoculation NS STH(F B 110 FAIN 3¢ NG 2T JGTAN FAt®
APV RN



5.1 AYIINT

TSN LITT NN NGB (Sterilization) ¢ AT (Innoculation) Ngfed ST
AAT® RN | IO NRCHIRACAAG; TATICICOINCS PG B TN NN T NN
TS = (T BT AR N ST, JF NP AN =TS, FANG (HTICFS
TEN | SCHATCH AT (ATH TS G2 MBI A WELITH (Culture media) (S ST
(Contaminate) FATS T AT O G (NI GBI (IO G [® WIATN P =T
ISR Y ST S (AT WHTN 8 ATICT TFANS AdFord
RGeS ATIGH |

5.2 QTGN SAFIT
(i) (A0 [&HC) (Auto Clave)

(ii) R0 N 8o (Hot air Oven)

(iii) CB>5 {581 (Test tube)

(iv) \2CeTT (Cotton)
(v) INCTN T/ HRG A=
(vi) FRCTH

(vii) ST AfE TN

(viii) PN 73 @ APTT

fanX =, P
5.3 TNIGRIN A5l
5.3.1 ﬁ"\')

NIOFACT O [RIIOF e WIeTTN BT T A YN GG A A0
GICATONCIR NILTN STV Contaminant (ITFLOIFIT, T 2OIH KT B (FAT X |

5.3.2 91%'\‘)
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e “imfe

l
l l
COTS & AAAAF AR
(Physical Process) (Chemical Process)
J 4
l 7 1 I v
o R BIEEIRE] wﬂfm *“‘f'“
!
AT sy e e s © o ot
A St B I - E - g
T TG o™
— W“‘—q — (Hotair T - 0
AR 7
L Oven) ] % S e DR tntsi] =
(Autoclave) R | -
Ly g0 - et amff;f‘ﬁf%
T 1 Y
;rv%ﬁ e cifii ©IfF53 R

1. 19 O QIS A JIEIT JO 1R SN AG (S |

O R AFIE-

(a) TEOTH: O TN [NIAGRACND I3 G TIT A V| HOH NG P fon

(i) SEEHT™ T& AT OI7 I G STLETNS WIGIEPS (Auto Clave) IIXF FAI T,
GRS T« TSR AT S0 AT WL Gl TN N A 0L

WONHTOD SR GRS FAN SIS FIABA A S | AONF O A6 BB~ FIl
IS (GIEIFOF MroT ATG TF SATHN WI0ed | J2 IO W0 JF6 2N 12619 AMH

1T G G A | A2 RO R (SO Gel FLo A5 1B FI T FCed
W(OFCGT WIS Y GI A SINNIEGl @ AT | IHGIH 8 OINNGl f{Tg~ S
T DIBAIF $ T o™ fY9f = e, o1 W T [MA1al oew Jg JH16 ATHoI6




AT | SLBICFHTO WY 120°C OINIATY 15 AEL/ATS 351 32 (15 Ib/inch?) BT 15 FING
(0L ATIGAIY IB (TN FICHI TGN, HZF NI (Culture media) TSI NG 1 =
(ii) 5@\56“:

Hroq B, PICEF Ol IF 90-100°C STHNNTATT GCAF N 5-10 min PlOTT [NAG AN BT
=TI

(iii) B IS

ABAOIN fONTPN NG or® FT -

62.8°C 4 30 TG QT 72°C 4 15 sec WYAT 141°C 4 2 sec (FTY | T, OIBN 9o

BTG TLAFO IBF Self life TS 72 JF AN FoFT UG IBACH R FACO
ST FE | G2 NG ST NNFAN I NIHS [J8aT 572 AE (Luis Pastur) I TN SN
AR

(b) @ OT: AISHINT ATINR BIHI NG I AIE [NAGHINT G 2 G IR
AT | A2 AGSTS GIRAINFISE NFOH (Graw) a7 (Ao~ [FFoa 71r /e =1

(i)@'ﬂaﬁ(Hot air oven):

4% SO JIAT GRS P JH6 29 AGT® S | Helld (Toldd I {7 7l
IO AMF S (ST AN A6 AT (G (SO 1IN IrSrsIF s “AfFsweer
I0 IR (G (SOIIT STV JHT6 ACHHI6 J11 (NF© T | FIHI AN A
ATG et ATFR B, Trel [NIRILS 190G YO G (OO OB (JCL GIp1 75 (FH
(3o RO SRITIT O NGT AT AN 60°C & 2 h WT 170°C & 1 T6T YA
180°C 30 fNG (@Y QRIS F1 2T

(ii) Rrarerer (Flaming):

AIFE TN, FIHA YL, FAIH, (G566, [NGe] TONH INCI I R4 (@Y
T8 A (NG 341 =T

(iii) CRIGCTL (Incineration):

SLGHN® (AR (MR, TGRS (AP, ATLANGTBI BARIN 2O A GF NP

AP IfGTT NG 41 27|

2. fafaw (Radiation):
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RIFIN STLTT® I JTITAN SATHN (THN-ER AT 7 WHOT ST FACO AN
N GFFN TFIY RGN F1 G IR F1 =T

(a) g orFa fAfFaw (Non-ionizing radiation):
(i) wferaaN afy (UV rays):

SfG] AP (Electromagnetic) AT FSTIWNT (UV) =L 150 - 3000 A I NTHT AT | 2600
A° I FIGHIG [AFIN HYGITI VA THNT AICATE (I IR | o~ a =
SN S B AT WGBTS SRS FACO SR | 2 A Q=1 AT
TG, AN Zonfit [RIow F41 =27

(ii) iﬂmaﬁ: (Infrared rays):

QS TP ST (AT ([N ©57 (AT OGS paew a4 | afB T8 o1 OItsva wtet
) 3fT TN QI WYGIIS A T07 FCA| G2 NG FIAGE, Hi7& Toni
EEINEERIGEISEIER]

(b) e fafedaw (lonizing radiation):

WIS RIFA ((TAN-9TNE, JHR) IH6 MO BTG GRIVIS I A6 | 92
RPN IBI (TOF AT I [F@ SO (FI O T 2F HF(F | A6 WG,

AT 1 B GO (FINCP K B | NI ([ G- G ACTN0F, I,
fESTITGRA ASEF TONH GRS FAN TS 2|

(c) ﬂﬁ'ﬂ'ﬁ"T (Filtration):

AR GIRITS FAAL IH(6 DABF NG | B O TIHANe BT =< 7S Ay
GRS FACO AITO 2| (TNA-

(i) TN~ freora:
CTICETST AW BIaT Coat 2 fAG SIHN- STV fE WEFTNT OAFIN | FrHIfTOfoHReT

e RIS C BRI BIEERER]
(ii) srolger fFeorg (Depth filter):

46 GHfB *[ro~ S (6 WITHISTES 1 TS T2 FI1 (o0 JH6 fFeora | a6 4o
HIATRT NS I AT, OO 29I (NI AN 3970 = |
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B. AN 91%|\9 (Chemical Process):

3R APTANS IB GIRIANE ZAF 1770 | 58 92 TGS 72 (G- ma
ARSI FI0] T G5 | A& AHTINE O WI#N2 BN 2 413 T (@RS
S X4 | 93 AR HFII9 =T-

(i) TS 2N AHZG, (AFHNCATFN TSI AHI9M NLGH I 770 =7
A3 ORI, IO, G T2 TS AP WG [P 07 PR

(ii) STITATT: STATHIRA, IO RIZG, (TN, TG 2937 2 M 5 NIZT FOIAIT
NI NG FI~ F41 =T

5.4 IO

TG AT A (Inoculation) JH(G BFF S HATH T BT SN INBCGIAT A
T WG GG (IS, AFR S HHS, FLATN AP, AT NP ([T
BN WL~ FIACS AR | G2 [ NIGHIN AL AN TN -7 WL F =T
IO B G RO 7S AT T 2T (TA-

(i) TR (fB:: ARSI IHT QRIS 2ANHET 2 T FEN | NSNS
TS AR AOTF BTN R4 821 4T Red heat PR NG I~ | 92 FHNT TG
JNBLGAHE TI (Suspension)-d fANIGE® FE TS IFIGIT (FH A2 ALAFS AT
TR (ATE 7T FATO RN | 22 INCHT 8T A S5 FB | BT
(FAISFAE = T I GOSN AR OTS HITS! AT (AF P[P FP| 92 “@fore
JPLOIANR ON foxN AN YA FIC© AT FA|

(i) WITEB FIAGIA: LNTHI FICAI T YT 6 WSTHI F141d 8947 47 Y46 Ao
FA AN | ZTBFADS FANBE NIGEAN B AT SI=ITTT INFOT TN (ATH
JHCORI T AT BITTT WBATOTD (slope area) SEF FE| JI9VF 24 IO G 37°C
BRSO AL |

(iii) SOTTT BIAGI: IF0 GIITAS SoIIF BT B Y IF0 SNBTHNI I 8H
@Y [Noa @Y (RS ) RO Y SIfSTE WYy So57 T 498

CAROIR [MGATOIE (e IO 71 1@ NGaATD NGNR |TH (T 0.5 2B I (|
O GG (7 FE A
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5.6 ATIYTINOT

IS A ZAS AT DTS FICGE TN, AN TS OO GIRAVAS FACO (I
R OTF GS 70% NITCRIRA IIRAL PO WI%&?WW@WCWW
LTO R[] NI 20T ATRBN L] (JTO AICA| 70%WC§TC'4W@%WWI

AN LRI FIG FAE TNT UV T30 P B BN FACO =S AR Ol Gy
AHIYTHE THob ATH ATIG |

5.7 PRI
(i) COIRETRIGHIN I JCeT?
(ii) SCOIFTOR AS IS F© (AT ST 2T I WGNFTSI VKT Gy AR

OIANGl PO ACF?
(iii) PTEITRCGH FICF JCT?

(iv) 20 I STO HICFH 0 |

(v) Tf0 ITRND MR NN (74 (T NAGwa a77ze 27|

5.8 O@ANTAT

(i) ©TZAT, IO ASS WG T HTN kS FAF @ OB I =X
COREATRGH |

(i) 15 PTG, 121°C

(iii) (T AgfOT® ©FeT AMATF FLTECN SHOI™ W@ (72°C) 438 fNHOI &y (4°c-32°)
(HCY RIS 41 3 OIS ABAZCGH I |

(iv) 4f6 GG e vIfere I7 I ST OHerNNray [foq Ignfes @y 473
o 1 27|

(v) SIETCHRIRE ]S TIANGRIRG |
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) Temperature

Direct control knob switch High/ low
through heating switch
timer

Fig 5.3 a Hotair oven
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Pressure Regulating Device
Pressure Gauge Safety Valve

Autoclave Lid

Handles
Autoclave Body

Steam Release Valve

Vacuum Release Valve

< Quter Stand

Fig 5.3 b Autoclave
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Surface Filtration Dopth Filtration
Media

i , Media
:
o Particles s
v
¥
Fig 5.3 C membrane filter Fig 5.3 D Depth filter

=

= G
Fig 5.3F slant and 5.3G stab preparation

Fig 5.3 E streak plate

Primary filter HEPA high
efficiency filter

Digital display
-—— control panel

Power cord
socket

Fig 5.4 G Laminar Airflow



AFF 6 FILOANE VYA TSI AT 8 ATV AN A gfo

TS

6.0 STH™TT

6.1 BTINT

6.2 AT AN @S

6.2.1 NS

6.2.2 ATTGIRIT GAFAY

6.2.3 NAHIS

6.2.4 ALTIHY

6.2.5 AIILTNOT

6.3 AT (IS aFTE I13T© fIfoq g tofFa 1gfo)

6.4 PIIAT
6.5 O QANTAT

6.0 OTH™1T
2 qHH0 WLTIN B N AN -

« AT G @O ATATS F(I FFLOFINP A &S F(F O ANG IO FHFN (I |

6.1 AJIINT

RSB (T * AT I GIRITAR 1IN 8 FI{IA STHNTE HATGNT FT T S 0
WNGIART| (T IB T TS T I3 0.1 mm IO TN O L1 (BI04 WAL (197
| I I (FICIT I M 1 mm ISR FN T OIRCE O A1e (B0 (LT TSI X(AS (o
FONG AT BTy 421 1T N | G2 FIRCY SNLRATSIL 1 mm I O (GLT FN BIRIAIE G
M JFTBOII2 WIAF ICF ST AT V(6 FA0S 3T OI7d [[TICT AT
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A1 =W [TSaNg G2 RO *NAfBrs | WfEF TFGUR2 1 min-AF IF STTAITIRE FN
WO RIS T TR SCARP-S Y A AR I NS X0O NH | (T
R ST T7 1 IO 4T 0il immersion objective T™NF S IH9 TF ATIG| J2
JFHHTS NN (TN PR AYGHIT NNHS 8 WHR M (TFT FII (OANONIR fITF
T ST WIS ICFI I A STE SIS 27| FToId WIBT N [F
WY IO W NS AYGF YRR [ROTTS IMFCOIIAR 579 (IS (10T I |
SRR (AT TS RO YA & A7 od 2ol fNTe 27| TEN JF(H SN
BT VYN ABOFINI BTG AIB® o S0 AfT® 21|

6.2 ATT-AGN NFHS ATITH WS TOITT ALTIHT
6.2.1 NS

(GVNHT JPGH (IS5 [ G AT 1884 fESBITH A6 RO 4at7 78 *rafo
STITS P TGN INBLOANR GAES o567 P~ | WTHOI NN WA S5
SN TGN A@oRHN WofR® FAT | (MY I (T, TEINI &SP RO Q009 F1
(e AFLORAPTCRS N I3 N AFS G 578 T | AN IGFI0 26 (gt SICHEB [
TIPSR APLGRTNOLH (IR 0 7 &© P | T IO = STl [T
IFCOIIAE AT AG© FA | [FG [T ATNE T (910 IV8) Syo11T I 12
PR IGP AT TN XA [P ITFGRT YN IGFI6 AP0 KK AL L]

ST WYILFY T0F ([BN I FRIATT (41 I | AT 0T AT ATGGS (gram positive)
ORI ANTNCF [FZ IO F JF2 S AT FA G ([FB N I O FF
8 1] (MY |

6.2.2 ATAGINT SAFAT

(i) 24 hr TFCOIKIE PG|

(ii) R12G

(iii) 2CNIPCEATOS fVGH (Inoculating needle)
(iv) (RPOPICTG ARD

(v) AT {01 OICATAG

(vi) T ST

(vi) SCITGN

48



(vii) (IS

(ix) ARG LITP NG

(x) F=ATRIG =y

(xi) 1 ml fHTHG

(xii) GreT

(xi) Oil immersion objective STX NT2(GRICRHIN
(xiv) CTOTAGG I

(xv) 95% 2AT3 WIEACHIRA

6.2.3 NGO

(i) G5 FRGIH SBTI AR ST Y O B AR G- §I¥ oetrs sl [
FFN | AEGOIF (AT AT O (FIT AT IAHA LI VST Gred @B A | 70y
7 FRG0d BN AN R0 AT FE W JFIF (AT TS SfH0T R |

(i) GG QI Nl U= SR 5 Ma0Td (PR W O FR0GF G [T FH
ANTAN FAINN, ATAXN M Smear (PIANG 1 cm?® ATTO (I (A2 5K

(iii) NT2OGIE FAIB FNTNT BHNT WIg 1 fONIIE ™S TF STNCTI G 4B+ | I B
ATAHNBIH TN GATOIR AN & @ (41 |

(iv) ©Z ATACHNG G F@ 01 OITIEAL AT FPw 3¢ 30 (PG J@IR ([ M|

(v) 30 (TIPS N fEHIN SITITAG AR LA UIATT YT (eI ¢ ATANOI TN
TGN AT TN | AT 30 (TFSG F2RG6 ARG (F0L (ROTF A IS (B

4T (FA|
(vi) T G0 1 mI FHTHTET STRITTT 95% ZATZe SIEATHIRE (PTG (PTG LA ATETANG

TN (FeI0® ATFA | JOIT WIATHIRA ATAS T2 FAIN TOH4 NI G AR 0
(ATH (AY N I AT HR| I THNARY IF (AR (PR AT I FACPA|

(vi) FIRGIOTH T JFAE G LT (NI AN ATANOT TN STTFINN AT FPA 33
T 30 (TG (AT 1 TG (@04 (METE 2 JIRGO0P Gied YT (el |
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(viii) WE A2O G NREICHITH Oil immersion objective G O (TOTAGG oil AT HC
FLTFY TP | MRCHICHICA AYTH 10X STINF 40X IO 600 IS DL* (AT A
ARG S ST (1) CFION) CTOTAOG WA RN | I 100X HICGF 06 J20GT
TN NS AT FNN FP | AT NIRRT 12 55 T (G149 (q0L 2N
WIGGTHINS 3 A9 A NICGH GO0 WS WS GATI GAT (FIN JH(6 (7S
ARSI R TN PO AS D ™ & TG WPHoT® (AT AT |

6.2.4 TTIHT
ARTHF JFMEF CFT I IHT B (V5 QMRS TRV AHMF O g S T | SAFS
R (+) TN 7 () oz 7T SIfow|

6.2.5 TIIYTNSI
(i) NTEGIO FIG FAF W TSI (SAS AR TS FAI|

(il) VIAOTP ARG TN BN TS ST SN BN N0 WGP GBI (Presfe
TG (O ATH|

(iii) SRR GIHT TS FAF NG S0 SN LY FAT TIP | o NAqr
WIATRIRE AT FACET ATNHBCOIINR (P ATBIRER 43 IR (I A |

6.3 A1
A5 6 (© JIT® [foF & (017 G-
1. TN &8 S0

Solution A

{01 OITAEI6 2.0

BTN 20 ml
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Solution B

SN SHCAG 08¢

AIFS® G- 80 ml

AN solution TG AT AT FNFAS F0F (R A1

2. ST SCfeN

HCAIGN 10g
HOIRAN SCAMOI2G  2.0g
HIfo® Gl 300 ml

IO 8 KI GH0H BTOT B, TR ST G A~ | 2T Filter Paper-47 SRS (R(H
Q=1

3. ST TSI

ST 0.25¢
BTN (95%) 10 ml
HIfSS Ged 100 m

ST 2TV SN HIY (O B ST Grel Bl | 2T (S V|

4. THEATA (AN I,

R PEG G 03g
BT (95%) - 30 ml
HIfS® G 100 ml
HfS TIFINN G NI

6.4 LTI

(1) AN I GO FIHST (F?
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(2) ST TSI OICACEAL TR BAMIN S fF F2

(3) ST STTEPINN (PN ARCP TIGS X?

6.5 O@ANTAT
(1) (eI~ fp o~ T |

(2) 2.3 OR* (MY

(3) 95% 3TN« |
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TS 7 AT AGF g OoTo N2-AF NRTFHICHIATT N2 THITHIHNET
ALTIHT

TS

7.0 GTH™TT
7.1 HIIQANT
7.2 CAFAN
7.3 AZHfS

7.4 AHTIHT
7.5 AIYTNST
7.6 TS
7.7 PYIAAL
7.8 S@ANTAT

7.0 OTH*1T

G2 JFH6 TYTIN B WA AN TGF NG OTS N3-4 OHNBS WK ST [T
QRS (|

7.1 ABIAT

TR JH6 FRCT® A | IS WHOI SN YL (ATB ((F5i=) TG ({184 72 (ol |
T2 (TS IFFCGANR ATIGH | AN I&TFHF 874 fOfS FI I3 IFCGAANE AN
NGOG ATV (NCHTHS FIFCHII RN T FAT I | AN NG 6© BIFCOIIITS AT
(N SINBORTT (ATF (XA AT (HAOIRCCIAZFIN AF ¢ I3 BT
CATIOIATON 8 QANYAF ©IF (I AIGF AT (NC56© INHFLORHF (FIY ATOIIF A8
(FIT A NS A3 ([IBRIGF ([T T T FIOOR GO STFAN BT AES =T
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3¢ 1T I I S| K P AT AGTH A&© I AW AfG 0w IBCGRT (G507
SITIE6F (SIS 4= I

7.2 SAFAT

() o IS AETHE 72O
(ii) NT2TEPTN I

(iii) B2

(iv) {01 GITACETB &9
(v) SCAMGN Ty

(vi) SIETCHIRA (95%)

(vii) SRR

(viii) *Nfe® Gret

(ix) 0% (TR

(x) SR T

(xi) fRGe

(xiii) INCIN 1

7.3 Agfe

(i) S VYA (M2) (TP NP0 LA SR | CHI0T N [Notera S=eTy qrzeed
ST Ao RO M| G2 oY (M8 VA IR (Smear) T 2T

(i) G2 ATRG(F JNCIN AN PR 8T (@Y (FF SN FNIRACE ST (Heat fix)
cel

(i) % FNAMIT 89T FITF (PI01 (G0 OTAA6 78T My | NG @ A=
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(iv) G {F01eT OITIEE IGHOIP WAl Ol Gl T LT A
(v) 1 FINTET G5 AT TG (19 P |
(vi) IIK TGN TINH G T 47 A=

(vii) ST SIEATHIRE (HI0T (IO B ARG SN (FACS AH« oY N 1S
AT (ATF ([YN I WoF® 2=

(viii) ST FIRGH YT A g3 IroTsT SfFrIfN= |

(ix) G TNTNTES Gy SIS (HIGI ATHANN (Safranin) TV M (&Y U=

(x) AN F2GIT O T YT oSt &fFe A= |

(xi) 7 HRGIC ARCPICFHIC SEHIS ST N (757 FIRT V(T FFA |

(xii) ST AL THT AGS S|

7.4 VY
HRC JFMEF CFG ALY I PG T VA0S FA-
Fg qIHfe f=mrs STIRIGIATSNS | AGwN RUCE)
ac‘f (Background)
a3 3
1. TG (Bacill) | IFF, T | (@@t 3o ERED ST AfGow

MG MR- VYNNG (IY N I AT ATG0© TG NHOF Bacillus IPFCBIINR JFF A
&[] API* ATSAT JTCER |

7.5 ATIYLNST
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(i) SRR FIHT (1 A6 ST WP |

7.6 PTATS

REFIITHE T A6 JH10 WFENT AIRNEGF FIEFAN G (ATF 12~ BN S TG
(MBI ST AR TS T 913 (TZQ A2 INFCOI ARG B N ©12 (N7
iR EGRIETIRIRT

7.7 PIIAL
(i) T2 A9 AHCEIA AT A Gfow Bl AN ((5Gw?

(ii) MR A KT AYNO (P JIBLORAT (AT W2
(iii) SIS ITFCCIRT (PN AFrOF?

7.8 G@ANTAT

(i) TN A &fo®

(ii) Lactobacillus

(iii) W@W (Rod shaped)
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438 YTAd WL TH IAIAAITA! IS TOTH: LR WAFFS
Wﬂﬁmrw W‘T) (Microscopic observation of

root nodule bacteria)

TSN

8.0 STW™1y

8.1 A WIIAT

8.2 ATATGIRIT SHNFA
8.3 o

8.4 AIHY

8.5 PTaTS

8.6 PTIA

8.7 S @ ANTAl

8.0 STW™1}
RIS ST S e S0 WA PR B thd YEd S0 AIZNHIR

PO STHH QIO AT |

8.1 AJIAT

wﬁ‘fgﬁf’@ameﬂam AT S TR IFCOET ©12a5 Bl e 2| 92
A25F AP AN INHFLOIFANCP KA B, I B JBCOIQ e (INI/CoIFA FNHY) g
TG TP IB6 TR W2 [TH*1o I (F ©I3A1e AT 61 =

8.2 GNP AT
NIRERIEE UG E R R G
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(i) oI 8 (HNTT

(il)) ARG

(iv) *MTSS Get
(v) (PN GI9
(vi) PECTN
(vii) fHTAB
(viii) (55606

c

GRENGIC—IGIS

(ix) PILTH BT/
(x) SRR

(xi) FREETBTR (VAT

(xii) FTBg (M1

(xiii) SYAFN TG

8.3 N&©

(i) WG (ATF OIoT FRTMTErT SfeTid o Qe [Ty SIsite 2({|

(ii) T (TP NIRRT A FACO =S|

(iii) PCIBR0 WIW T (FNet HI FIT NI G T (A

(iv) WOTH 8 (PTTETR SR R Gre SRasfet It S TS fNT O1 STy Ao Gret
Y B A (N I (R [W0© =(J|

(v) 3T TS ITHTOI I (AT ST ATV Ao AR J300 N et
«fHY N [

(vi) BT ARG SN FIIA FHHN WA AT I&F NF ST A GFOFIN FICS A |
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8.4 (Y

W‘]ﬁ"ﬂ;"fm STIRITT ARGI60 AT FA W@lﬂbr@ﬂ (Rod shaped) Rhizobium bacteria

(AT AT | A G0 AT (oo, F~-CAIfFe BRI

8.5 STaT®

Rhizobium 36 RQTFSF, NS, SN (N6 WIFCORA T FRTTAT SfETa Y
ARTSITHIP BT FCANN (O B IAAA FJ (Symbiosis) I8 MO (ATF
NIRCHITGH T F(F & SfHF AW~ S|

8.6 2P

(i) YT SR IAITHIA IHFCGIRIE NN (@4 |

(i) YT W ITISTHIA DIFCBIT B 1?2

(ifi) (T (AT SFBTHI WCeT AYS I (4T T?
8.7 @I

(i) Rhizobium

(if) ITNSTEAT NRQIOGNCD Y FAT

(i) PrTomat ©few
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AT 9 HIOIYTTHA XL INFLBIANE (TR, ArSIS! 933 AT
WF AT YT (Study of Endospore of Bacillus cereus, B. Subtilis and

Corynebacterium diptheriae as central, sub-terminal and terminal
positions of endospores)

TN

9.0 STH*TT

9.1 ABIIAT

9.2 JLAYH OV

9.3 WFLAYA (IM1Ty

9.4 SITZ WA WILATA AITATSH
9.5 PRI

9.6 S @ANTAT

9.0 OTH*1T

G2 JFH0 WLTIN B WA (o ET?THW FCG AT TS ST AX®
AN | G2 BN IHLOKAE (NP SARNCP 5N AfoPe AFI* A5 10|

9.1 AJIAT

B ANFOT (FICIT 10 JAII 1 AfSF ARIIC IFCOIRTT IR BT =T
JIFCCFAT (P ATROIATGN NORIR0H GG S HeT ALP6® 20T AT O ] AR
IZBI IF ATOIF 5107 (I IF6 TSI AL AFIS T | WBIR N FIADTAN
FGTATCPIATNG ATH A6 OTHIATRT Y A% ATSFT AR JOIE TGP NN (R8T
(BB B | WPl AR WS (TP QAN DIFLGI[A B AN | HIHHVONI
STNGFANT OV TBLAYLP Wirtz-Conklin &l f&® w41 =T

IS JFHO0® SN TSI NI, AFPACON I8 TS HIAL (I TICT AT
P4
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9.3 B[ NI
AfoFeT ARIT B (FOZINFOT (Stability) O (FICIS 51O~ QI LT B |

WBIYS A2 (AN WA (Exosporium) (I IPTANE A8 TNOTRN6H
ARSTAY 2N FA| 2 WRIANI A2J (AT foordd s warze AU cenfow qrar
O ATICIIG, (ANCIRTTIIRFING AF GO (Cortex) N FERIRHIGG A2 ATGNF
THOTHNIEN (ATH ARG FCA| A2 FOTHA NE IF6 WKL (Callwall) ISN (I
NIIOIFIT B NF V@~ IO (FIF ABIF IO 27| WSTE (AT AT
DNA, FIRMTSIN <8 AR ATV FGTATHITN SIS AF |

9.4 ANIG Il (AT
(i) SRV, (ASFasT {2, (Dl [T IFORT (0 N0 B 1619 [T

QB NF[N PR

(i) ASTAYT (PICIA (FH, AT O I ASTR WIZN FACEG (ARG VYA S
NS FPA) |

(i) STSBTAYC I2HF M THATNTIN O1F (OO IV CPRITHIG FIOFH 33 (I

Wm0 [reme |
9.5 WIFN WA WHLAVT AFTATOR

ORI AT N SAY NIZ fOF 32 INPCORIF TS B CIRST FH2A
46 ToTE BFFN | ANNS B (I fONAFF -

(@) @@ﬂW(Central Endospare):

46 (M= (I R TS

'@T(b) W@ QB (]y (Subterminal Endospare):

A6 ©feTs (FIIT (FH I3 AN VATV HIAZS |

OWIRAY: Bacillus subtili

(C) AT AW
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4% Sfees (FIIF (1T WRIF |
GWIRAY: Corynebacterium diptherial

Clostridium tetansi

9.6 2PTIA
(i) 96 IS IBT VN (T4 (T0 ASEYS ATSAIR FCH (O |

(i) IZN AN WS (I POAPF 37 |

(iii) AT WPho (PN =A?

9.7 C@INTT

(i) TSI TG (Depicolinic acid)

(ii) FONABII = (FEIT (Central), AT (Subterminal), TSI (terminal)

(iii) STTHTATS SBTIVI (R 0.5-1.5 cm IR SAISIBIA 1 (NAFIT NP |

62



E'PP 10 Nostoc € <R Gloeotrichina- A VYANT HFO @ AN FEA (Slide
preparation of Nostoc and Gloeotrichia and identification)

TS

10.0 STH*T

10.1 HHIIAT

10.2 YTHTGAH AT

10.3 CAIATCAD VAT AJOF AN N

10.4 Nostoc A9 I(T 8 ARG F AN

10.5 Gloeotrichia-4d AT 8 IS I

10.6 SPATIAL
10.7 O QINTAT

10.8 AT

10.0 STH*TT

JONN JFHF0 ATH I AH -

(i) CHTRITET AT ABO FACO *YI |

(ii) Cyanophyceal Cﬁgn\}g\?‘ Nostoc <<} Gloeotrichia I A5G (MR IR GNNA T A
HfFfo© =3I

10.1 HITIIANT



T*RTT (Alga, IRIBLH Algae) FAFTI (FICATF TS ST (KR! AT ST GEH |

AN (MR AF© eI G 8 ATory [{UeMo A« A9 (MR SIIRAN Pl HYABO | ML
TN BIAMIE FLN & IHT NI ACF | I2 2T B GTH G (embryo) FOS TT
T, TR TS GET ey O GH 20618, AT AIAF N AR 8 ISt 12 ARAT T
A GRS (M1 A, (I PR (X116 o7 BB R A1 ATV S TR (symbiont) FTHY
TR LA | AGHILH CHTa AT 28 (food chain) CHIRITER WINPT B AT
(primary producer) | fFNGIEFT /1 RN (ArFNReOF & NEFT T 2om[eOF
(Eukaryotic) 4% B2 LR~ (PIIR (AQICT (M1 | Cyanophycee C‘.‘J"cﬂ\z_@W

652 533) | E R TOR R S R B e 31 A 5 o ) R AU S VO R 5 L 5 M K ) [ 5 L A ) (5 52
SSTRTT WNAZVHFIR LT IGF 1L = (FIAFA "a" | TR ORI (HFIT A AAF
IR AT 1 A | TeTo [ON &S 2MIAT 897 NS FF PRI (XN [y
AT IR WG (MR AFCRI A IR, IRPRIF IR AYIEH NS =TS ([
FTS VO A 1S WF S TR & T O AT ALNS YT | ST S,
WA 98 (A G2 fOF Fgfores a1 I3 [T FA AR

TSN JFHBGT® DAV A (DT 730 STHUTINT ARSI Nostoc 3
Gloeotrichia TH(F A AO® AN

10.2 ATAONT SAFAT

(i) CTfPF YN 7|

(i) TT2G, Tord 7, Ao, I, ICTHFI

(iii) 10% TSRS, 1% RPN TAQS FoN J-A&EF |
(iv) BT (Bf&, ST (TN |
(v) Nostoc, Gloeotrichia (™I (WX

10.3 NYNT AHFS FAN NGO

(1) GG TG FIAD (6T H[CNT TIV (10%) TATT OIT® R LINB6T e T
AL
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(2) SR 70 (NG STRIC ST S SR TG ST P (58 P | I
A0S G (P61 PO I6] N | (FRFT HCATH S |

(3) AT JH(6 FIROG FCABCHIO] 1% FCRICHNE (W JI¢ OIS AT FAT FLIABIO TG
BB I 8 AR Ford (7 AT (61 M|

(4) FOIR FATF A2 QRIS NSRS ANCRITENA T AR J02 FINTG
STIRITTS ST AN | (I AL ARG P¥5ING (background) (TN TSR (transparent) X

(5) 99T B (BT ARG (F0Y ATHIE I G SR S (NN Ry Ford fH/eow
BIRYE i S U |

10.4 Nostoc AT IVNT 8 ARG AT (AT (5 10.1)

Nostoc 3 ZT RGO WIF T NG (MU NI WA [RRfafde (e stes
FAEN I TIHN2 JF0 ([@UF© 67 TAFN FAER|

(1) (AR STATHIR, *NARRN, SRS S g F6 SR GG AIINS FI-T AT
Y FVTS FLATRT (Nostoc ball) IV FE ACICR | SFHTFIF (R0 S WK TS (RATS |

43 filament f5 contorted EISIEIRY) APpfod|
(2) (T FERHRS, (FIT (T NOFIT 8 AT (W2

(3) FRTNFTS (GO (1T 8 YF ATOITLE TN (HIIF (5TF NCHFS 76
WITHRIRCNG (P AR

10.5 Gloeotrichia 49 IT 8 AAG I AN (AT (6T 10.2)

Gloeotrichia-I% RT2G6 W‘ﬁmm High Power Objective Lens (40X) a3 TG @Y
NN I ([FAHT TR TP 43¢ VRS IR ARge Fe|

O5nG (M:

(i) (M= STATPIR, "M, FISHTEG; RIAT SIS FLETT 579~ HF AR

(ii) IPTD AN PATTNG A J G B TSI (Radial) FIFTN AT TG TR
g JF0 FOF (FU [V BN SGor® AR |
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(iii) STHTANS Q2N AT A FYCN T Y TF 20T AR
(iv) SYRTCNT PN @3feT e q33 BI =0T 0T

(v) TN SRANO BIRIHICN (9107 i & 002 98 A A I3 e
oo~z e =07 (513 |

(vi) BTRTRICNS (STOTY fRTNE T& IR (ROIANDTG ISV |
GNI57:
(i) G2 T Grev LTS AT, (N I STHRCNG RIAT RIS 27|

(i) CTN G A AHS,

(iii) 31|\9|f§ VHEIEIR SRR ﬁlgﬁ. &, QNN (PICIS CWWWT\EQ?Q ATHTNS
Elitzﬁlmﬁ RIILIE (P IO |

10.6 HPATIAL
10.7 SQANTAT
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GPFPF 11 Volvox 4% Oedogonium- A NINT HT{O 8 ANTG F 4 (Slide
preparation of Volox and Oedogonium and identification)

O

11.0 STH*T

11.1 VI

11.2 HTATGIRIT BAFIT
11.3 NYAT AFOIFAN TGS

11.4 Volovox 49 I°NT 8 ARG A
11.5 Oedogonium 49 I 8 ANFHAN

11.6 PYIIA
11.7 S QAN

11.0 STH*T

JON JFH6 NS F( AHN -

(i) Volvox 438 Oedogonium dF dFF I&F AZOTO VYA HBO FACO F[H |

(ii) Chlorophy ceal C‘E‘Igilg\‘?mﬁﬁ (Volvox & Oedogonium) g AR GINR 8 GiNN A
SR AfHb® I

(i) SATATS (AT TG WYIHN (I SR (AT ORI TNFHAT IO AN

10.1 HAJIINT
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"B%Tc"ﬁ GR(P HIANTT Cyamophyceal C‘.‘IgﬂW Nostoc d<dR Gloeotrichia QEE%WTFT
ST AR ATMRA| G2 JFCP WHANIEI Chlorophyceal NAPA] PI%WT?T Volvox 8
Oedogonium fRATT HIE® RN | T G (RITET N WO BFFYf g8 7
(ATF G [N T (FIATFIRNT | 2 (YN (AR OISO (Eukaryotic) AFSA
JTAR WK AL A& RN (FIRAFA-9 I3 (FIAIFA- b AHT I 79 I =T
91 RN WpRod (O AN (TAN-5eTN

BRI /IRCRI /B AT /AN /AN JFCHIN 20N | GRICIATRIRA
ST (IR GIIEF ALNSG ATTG AFFOT GJ¢ (FIANE IR (FICI2
fOATIG 71 (041 |

G2 NPT AF6 BFFN (%1 = Volvox (TG Developmental Biology ST FTAT
TN RS T JH(6 1T Oedogonium & (MRS Developmental biology SIS
G BFGYf G2 O18 Y O (=S (WO (Heavy metal) FRfSFAN (fixation) 4 42
AR Q3EY AR

11.2 STAGT GHNFFT
(i) (T |YAH 7|
(i) 123G, Tord 7, Ao 8 =, 03 (==

(iif) 10% TASTIRS, 1% RPN TAIQS FoN 6 IGF |
(iv) BT (BR&, SreTreaT (x|

(iv) Volvox g% Oedogon/'um‘m?ﬂ?[ ey

11.3 NYNT AFS FAN NGO

(1) GG TG FLAD (HI6T H[CNT TIY (10%) TATT OIT® CRRITAT LINB6T e T
AL
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(2) SR 70 (NG STRIC ST S SR TG ST P (58 P | I
A0S G (P61 PO I6] N | (FRFT HCATH S |

(3) AT JH(6 FIROG FCABCHIO] 1% FCRICHNE (W JI¢ OIS AT FAT FLIABIO TG
BB I 8 AR Ford (7 AT (61 M|

(4) FOIR FATF A2 QRIS NSRS ANCRITENA T AR J02 FINTG
STRITTS ST AN (I AL ARG “P¥5ING (background) (TN FHR (transparent) T

(5) 99T B (BT ARG (F0Y ATHIE I G SR S (NN Ry Ford fH/eow
BIRYE i S U |

11.4 VYT AB© FAN N7

Volvox-43 HI2G6 WY T(FI WNE (AR 1 [AFeds (IFDe SRge FIE
A3 WIHIR 2 (NI (FUHa WEm« FAR (oa 11.1)

W57 GItMR (Vegetative body):

(i) Volvox 36 ST NI NI (G (INETFIR AT, Sifo=iet Sranarw | a6 g
SYTF TN WPH© & AFS [N (Y =1 99|

(i) (FTIBfE GHO S FNGHeTe el Jr=T AR |
(i) ATOTHFIG (FICIF T GG WAV |G |

(iv) (FTIRF STRIGTEIGNT ST BT NFHNES Y BT |
(v) A6 (PTG T NS, MERATG & IF IG (e AFhod

IS TSN |

G W57 (Reproductive Organ):

() FTITAITNE (RIT ST IS STATSa WY (NEATFIR FICSIARRI [T S
CRRVE AR RICEIRCRIES]

(i) NI PIRETNE W0 Mo M [Fg (1T FIOGE AR I (TN T =57
WIS G33 SN (ol FE|

(i) HfSC SINCIRATIN A LGNNI 64-128 FITGEATS = I SHNCATATGIS BT
toqt|
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(iv) ST FICGENRIRIN, (AR G2 JF6 TGFY BT O F G |

11.5 Oedogonium 4 IV 8 ANTSFHAN ALY
(i) ZNTTHTN T 100X WICGF0© (A S BIZF FT BfoS

(i) I SN TYNID O (T3 (RATS AT TG N A A RO CFTeT O 10X IR

B VI (1P P A2 SN I 100X-4 (S |

(iii) ATR0G (O TR WIZY 40X IR FAIN |

11.6 AL

(i) FTC=TiRar i

(ii) G BTN AR AN (Y|
(iii) CONTGT PP ITeT?

(iv) LA 8314 {1 Nannandrous filament (RIT (YTH G |

(v) NG AGIST STOTTANTTT LN SIZN (AT

(vi) SN Oedogonium I TG (MRS 1A ARG (ATF JHoIF J2 RIEAGIP ANS
FARN?

11.7 OQANTAT

(i) TIPS I3 TNAFS [T AT ST 41 (7Y 7Y [RHTONI JH6 FANCS
SfGer® AH|

(i) Volvox sp.

(i) FRTITRITNR (R W WIS (NAFI I GATH T |
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(iv) TNTZIT™ATS (Androspore)
(v) YHFIF 2GT (Nannandrous filament)- I8 SE (FICI |

%fiz*ﬂwﬁwaa,mmw HATEA QNI (I, TR (GFIATCAT, T
|

Fig. 10.2 Gloeotrichia sp
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PP 12 Coleochaete 4% Chara-Ad VYANT HFO 8 AN F4N (Slide

preparation identification of Coleochaete and Chara)

TSN

12.0 GUw*TY

12.1 SR

12.2 ATAGT GAFIV

12.3 NN A ORI

12.4 Coleochaete- A7 IV 8 FNGHIN (18T
12.5 Chara-43 I 8 STNIGHIAN (1)

12.6 Pt

(PNACRERIGI

12.0 STH*T

JON JFH6 NS F( AHN -

(i) Colcochaete €3 Chara 42 E%WW G5B IEF V@ O0® VYN ABFO FACO
IREIeCy

(ii) SIS 7D CFRITETT AHFGINE A3 TS FT(q AfHo® =3

12.1 HAJIINT
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"B%Tc"ﬁ CHFCH AN Chlorophyceal (AT 7O t*1A1eT Volvox 8 Oedogonium AYH
IS Z(TZA| 92 GFTF AN Charophyceal (AT H6 R Coleochaete A8
Chara STR(H AR0® =R A1 R G (fresh water)-d IR TG IR T=A0
SRS "GO $WH" NN AR TS| 6 YN FA1 =TT (T FICATFIROTAN AR (ATH
OHS GG BB X (land plant) I3 68 A (IR (12 FIAN QRN [[RPIF [q0~
TN G 2 (AR CRIEAT T oIS BFg Y |

12.2 BANFIY
(i) (T JAH 7|

(i) JT2G, PorEA, fNoe & I, IO (=1

(ifi) 10% TASTIRN, 1% RPN GAQS PO 6 IGT |
(iv) BT CBfI&, ST (IS |
(v) Coleochaete L% Chara (*1E (M|

12.3 VYAT AFS FAN NGO

(1) IB(0 HARTG FIP CHIGT FATNRTNT T (10%) TATT ©IT® I LINBOI =¥ N
AL

(2) G B NG SR ST SN AT A S (58 S | I
A0S g (PIOI B 1. M | [P F(ASH FPA |

(3) ST (0 HIR(G FCAPTRI0N 1% TICRIHAA [~ I OIS NAT F FLAHI6 TG
FNSTO BPEN 3 I Pl (7 M (G M|

(4) T TR IR QRIS SIS AMFTTAA FIT AN F62 FINTGH
STTRICYY &Y NN | (4T AN JI200A Skl kait) (background) (I FBR (transparent) |

(5) 997K BTN (BT RIRGI6 (U4 A TR I 7 SRS S (NN ey Ford fH{eoa
B4 e Fa |

12.4 Coleochaete- A T & AT HAN (12T

Coleochaete-3 ATZGI6 AT FICT WA (RUTS AR (o7 12.1):
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(i) BB T (M= SIS 0T, IZCH1, (ROIATRIA |

(ii) NS STRG HTHINT FIAN A6 GBI LA I~ BT 433 (T ITINBI2AT
FAE O WP [T =7

(iii) (FTIFT FLTNO TOYG AT IRQGIPIOF [FR NP TROGIFIF =AW A |

(iv) CRCOICAITG BRI Bf G W (MRS PTG (TS NeTHIF (Cylindrical) T (AN O
A WS (I =

(v) (PTG G5 [NOFA TF 72 STLINS (FIAIATTHA A JH6 1 ST 26
AIRfINCTC ISV

DRI
(i) G2 CRTRTET PSTNTD WA G 933 F QD7 SNy GHAfEw |

%gmwﬁﬁmr STIHTINS BfqS *T4T SICAT (arcet filament) ASGITH (O SUNARGAN
OdlRJ|

(ifi) STHNTNRIN: B TS 14T TG APLTRT TS WP (18 BTN (o =W 43¢ NTH
NIIOIBIH JHI6 (AP =TI (o =T

12.5 Chara-49 T 8 ANIG I A (18T

Chara-IR ATZGI6 WYIFHING N VLT (I MRS (IR S Ios T 472
[T TN FPA (59 12.2):

Q5G (M

(i) SfEHTME S0, IS, AT AT LS T A @ o W&y [ows |

(ii) LT SCHF NITH RTF TGl ST NCoT, IRCHM, RIS, SHrerd N 2GS
JONIN |

(iii) 2AFSTO 1T IR I ST=F 2N NRGIFIL A Gero A | FAT AL (ATF AN
3% ST =141 (ot T T AT K 8 2N [Row =1

(iv) VLT IFF TS, ([FANFIE, (FICATATE T (FIY T (oA T FOR00 & (W
AT |

G NN 57
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(a) TG Globule A2 F G Nucule NITN AR |

(b) SIS Jn ST *MU1F @Y fFAOBGT & (AT T 21F =T | I GG TA CF G
CANIGTAR TE F TANIS? (NO[F oA WIZW FI | FORIA OfGITRT CHLA Y2 TN 8
F ST foR 8T B8 2iF 2|

fNOfFod (F G~Is):

(i) Af% FTHITG (Oblong) SIS ITF =TT IM (HNGTHA (FIF (Pedical cell)-IF STRITIF (VTG ST
T A |

(ii) TSI TS AMNAFR (Y R WIS (TSFT WA TF =0T JH0 TF6
(Corona) NN FA|

(iii) f O GTeTd T ZAITS B0 IC IFF (NI & (G A I3 S HHS Ay
0N SBT6 A |
CNTFITE (93 G

(i) 96 AFTS (NS (AP, FN =R N A1 I0efF =T

(ii) ST (NS BT S AT TOIFHE JIT WS AN (12 (AIGEAR (I
G0 ATAMNF FAFNGATT (<1 ICNR (AR [FoS 20T (N FNfNRATN (ot FA|

(if) (MY TR (AT 7B FTR antheridial filament I 2341 7 (O 2 T
LTS ANATHIR, RPCGEATS WY (antherozoid) (O X

12.6 2PIIt

(i) (ROTCAMRBIST ATEATST IoITO P (AA?
(ii) Coleochaete- 9 (RIATY SHTCARGIN A SINNIN (ot =T?

(iii) Chara-49 (TN Ga~I% %64 NN (1|
(iv) (RO RFON =TGN (74|
12.7 O @ ANTAT

(i) TLN SfBTHIRT A6 L (ST T Erect T A3 AT WLH A® ST AT ATEO
STC6w 23] At |
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(ii) Coleochaete-d BfY® *TYT ST NASITH T[NGO q® #7141 [
AP BTSN B8 o =

(iii) Nucule (Ft G==I%) 433 Globule (%3 TNAI) |
(iv) 1% (BT, TN, A1ANE & (NN IR |
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PP 13 Vaucheria QR Ectocarpus- A VNI HWO 8 ANTG B4 (Slide
preparation and identification of Vaucheria and Ectocarpus)

.|

13.0 ST

13.1 AWIIAT

13.2 YTAGININ BHFAT *afo
13.3 TYAT AFOFIA

13.4 Coleochaete- 49 (T 8 ANTF I AN ey
13.5 Ectocarpus-49 IV 8 AN IV gy
13.6 2P

13.7 SQANTT

13.0 STH*IT
42 IO SYAA FAF T A

(i) Xanthophyceal Q‘J’E“\fg@ Vaucheria SRS fSTAIR6F AT (MU ST A6 I
8 q1d BN ]2 LR WOl WG (MY ANS F0O T5HFN (I |

(i) Phacophyceal C‘E‘IE“\QQP Ectocarpous I WHGNR 8 (MR AN IR 8 IR
GANTSRIER TS T FAO AN A% A2 RIS (MY TS FACO ATIIA|

13.1 HAJIINT

"’B%@ LIPS HIANTDT Cyanophyceal, Chloorophyceal, Charaphyceal C‘,‘Iﬁi\y_@’w
ST AR ATRA| G2 GF(PF WANNE Xanthophyceal C‘,‘Ia\g_@ Vaucheira 4<%
Phaeophyceal Cﬁa\:g_@ Ecotcarpus C*IRICER T ABO B W‘ﬁ"ﬂﬁﬂ'@?% NI
P OIAL VI (6T STHF WIR® IV | I W Vaucheira-F TAFGACR (PN
VISP (Septa) (N2 Ecotcarpus IMTR (FRITART JF6 AT J_e AYGF GF (6
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WP IS GIIAGGF TR 516 G A6 Phaeophyecal-g W Model Organism
ESISRRIGSTHIER]

13.2 SASHAT
(i) T WYAH 7|

(i) FI2G, PRI, fNoT & I, O3 (AN

(iii) 10% TSI, 1% TRCFACE TGS Fo I IGF |
(iv) ST (TN, BI+ (G|
(v) Vaucharia 4% Ectocarpus -7 ({1 (MR

13.3 AT AT FAN AZf©

(1) A0 HARTG FIP CHIGT FANRTNT T (10%) TATT ©IT® I LINBOI =¥ TR
AL

(2) SRR 70 (NG STRICY ST SR AT ST FAR (58 Fb | I
A0S JF (P01 Bo 6] M | PR 5 S|

(3) T AT NG FLAFCHIG! 1% ANCIICHANA (NN 2 SIS HAH FAT FLIBI0 JG
BNIGT0 FPN 8 LN Fwrd A7 T (o M|

(4) FOIA TR IR QRO A SIS ANMCFTTAA T AR F6¢ IS
STTRICYY &Y NN | (4 AN JI200S kil kait) (background) (I FBR (transparent) |

(5) 99V BTN (BT RRGI6 (U4 A TR I 7 SRS S (NN ey Ford fH{eoa
B4 ™1 _a T |

13.4 Vaucheria-4 ANS H LV taf ey

Vaucheria-3 TR HIRGI0 FI I S 27 Ao (I#Ee 1Rgs 1 550
([UE o TN FPA1 (67 4.1)

1. WEGUNR T NIRRT o= Ne<p1d 1|
2. 0 (I ¥ A6 (W2 WL J&Af6 Sz osF|
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3. AT OIS W4T fNGFST 8. ARFNAG [N (FIIIATH AT A
STTRIBTANGIY [ (R

4.3 ad NIty JHONG OITPGeT ST ATATCHANOT Iﬁﬂ\\p\') R |

5. SITCATAFGIIN 8 GUNNTN Y G (A(F BTG FIG fOF *MAR ST NI
PRI AR

6. AAfFTS TR GAN TP IFCA TH VO NAFIF 5797 | A6 T 7 (AF 2%
MCERIER R R (4657

7. SN (G BT ST O[IZ® M B2, o, (NATSIE, SIS N 1 5
IR | ARV UM eI I (AF 2 A6 7T “)F T AR

13.5 Ectocarpus-49 Ifr 8 ANTF P o (IPET

Ectocarpus-4< T2GMH (NN ﬁfﬁ"ﬂ;‘ﬁ' JCF] low power objective-4d N @Y

([UFEF© oG WEN I+ 8 [T (I el ARoes FEx| GHa 12

WSTGICRCRS [PROT WL* camera lucida SART drawing prism-dF SR AR P NHR©

fg;_m magnification 3! JF(F (VS CHG NIRRT NOIIF ST T NI FAIA |
< 3.3)

Q5nG (M=

(1) I NS Ia AT SovGnR Moo

(2) AL MTATFNAISE OIS (JCN WHF Y19 FCF ICACR

(3) IR WFOTS AT WTOIFIF, AFSO (FF W (VO FITIS, (GFINOIFIR
fFor Spfod|

GNIY:

) @ 0N zoosporangium T W‘I‘ﬁ AR A IR (unilocular) 8
IR (multiloculan) |

13.6 YAt

(i) Vaucheria-3 SSTGLAZE A TA6(F PINIRIGP I (FN?
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(i) Ectocarpus &K W‘I‘ﬁ FYINT S Bl PI?
13.7 O @ ANTAT
(i) STCa (P AZATOIT (Septa) ATHA I |

(i) RHATNI-JFATIID 8 IZATHD [
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PP 14 Fucus AR Polysiphonia- A VNI HWO & ANTG H4N (Slide
preparation and identification of Fucus and Polysiphonia)

o

14.0 STH*T

14.1 HBIINT

14.2 ATHTGINIT GAFAT
14.3 TYRT ABFOFAA

14.4 Fucus-49 IT 8 ANTS AN (AT

14.5 Polysiphonia-g9 INT 8 NG A~ (LT
14.6 2P

14.7 SSINTET

14.0 STH*TT
42 IO SAA FAF N FA-

(i) Fucus G328 Polysiphonia G2 TG (FRIAR IFF I&F VA OTS YN AFS FACO
IREISOY

(i) SIS TID CFRITETT WAHGNE A3 TS FTF AfHo® I

(iii) Polysiphonia SR GIRVHTERA [[RfON 7K Y AFo® I |

14.1 HAJIINT

LTS IS W2 FGET/MNR G (Fresh water) (¥R THCH IS 20T
(DSEFN: Ecto carpus) | IOV JFHGLS AN I WFICII AT(EF R (Marine
algal) ST(EH ARE® AIN| Fucus HT0 Phaeophyceal N (< (Brownalgal) Mg
(MTZ Pucoxanthin NN & ATHIF G T AN 0T =T Polysiphonis (s
(Rhodophyceae) (T TBNS | G2 (NI CARICAT A AT (Red algal) NN AfRTS |
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AT AYNS IRCHTI G2 Eukaryotic AP | (RTOTFIRT 33 FSFIE (AT A reTar
AYTNS TGP I8 WFII IG 2STF TN AR STYEF S9N AT 79 | [F§ IO
A7 WA ST BFO2 GG NI NN A TS =T I T WGRICRIHNE (oI |
Fucus I STV FACA (MUTO AIF (T 9 B8 W (M= fFOCATTOIRYER I3 99 GIINGLF
WY 33 Y QO 51 (7Y FOATTS| Polysiphoma-T GIRNGIGF fENIG 71 BAES
T FAC- T (AT TGN FoT574 a0, ol G 897 Ro e (98
FICATATITFIRE A7 FIRANGIT ([ T (GRITTAT TFIRG |

14.2 TGN GHNFIY
(i) (T JAH 7|

(i) JT2G, PorEA, fNoe @ I, IO (=1

(ifi) 10% TASTIRN, 1% RPN GA9S PO 6 IGT |
(iv) ST (TN
(V) Fucus 4R Po/yS/;ohon/}am?“[ (M|

14.3 TYNT AHFS FAN NGO

(1) IB(0 ARG FIP CHIGT FATNRTNT T (10%) TATT ©IT® I LINBOI =¥ N
AL

(2) G 6 NG SR ST SN AT A S (58 S | I
A0S g (PI6I B 1. M | [P FCASH FPA |

(3) ST (0 HIR(G FCAFTRI0N 1% TICRIHAA [~ I OIS NAIT FT FLAHI6 TG
NGO BB & SR POl N T (OrF M|

(4) T TR IR QRIS ASAG AMFTTAA T AN F68 ISR
STTRICYY &Y NN | (LT L[N JI206A Skl kait) (background) (I FBR (transparent) |

(5) 99V BTN (BT RRGI6 (04 N TR I 7 SRS S (NN ey Ford fH{eoa
B4 e Fa |

14.4 Fucus-A9 9T 8 ANIG AN (1LY
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Fucus ATRG6 CFR 27 RS (I8 Aos F36 432 JH0 [@6a ow
FP (14.1):

7RG (MR
(i) SFEWTHTR IMTNT IR, BIBT, *NAFS A7 ARKTS AT TN VLA I |

(i) SRR SN0 W [ToS TA-HI761 NF O FaAF A F'S; O (R[6 NHd
SBIRY: T W FOTHR G (RESHG |

(iii) FORIT YOI IS TS|
(iv) TFORIT A1 RIS LTS |
(v) TS OAIO AT (airbladder) TSN |

G s 57

(i) AT YOI FeT>T NFNoF ATHA 5 IZABI FACHANOIF IO |

(ii) PACIANCIPLA GATOIN A=W RA (Ostiole) I (AN RN IO AMFH | A<
FANINCIFEI BT N MTE TN W57 IZNBIA! *NLMFS ATATFIR TS|

(iif) SLFANCTACIPICAR N FTAHME ¢ JQTSF LGN RGN IS |

(iv) J PNCTHNCIRCAL NI (NI J GNNTD7 SN IS |

14.5 ™TATB~IOT X Polysiphonia-q 5791 (WX

=TGR SX Polysiphonia-T SISTGIRIRA (AT @fe fRm=ioye (54 4.3 b)

1. WHGCNR FG]S, RPN NCOT (RO FAPANF FFACTT 8 NI % &
FIH0 (BT N7 357af6 sfdo|

2. T4 g (A(F AN© I ST =M1 FIRAFIEEH 68 *F 2|

3. QIR Lo (dichotomoulsy branched)-‘i[% YT T IR OTS
=NTIGGR ICCR | (16 O LT | AT I =047
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w@f?{ﬂwr‘é’t I3 8 fFEIFE =AY JFFS T AT G
IR

14.5 2fAT® fIBIFTHAT Polysiphonia-q SISGITRE
fSICBIFI 1= Polysiphonia-T (IFTI@fe fFa1: (5| 14.3 ¢

1. SIEHICNL NI (RATS FLIFANR HTARI AT & (T [T STAIQ AoHGTHRo
fde|

2. FEACII V0T (MATS ORI T SJrad FCF [N, ORI sy 46
TN I ABES AR 3.

AF0 2 ATHIF (A TR PRCATAY TTH® FIRCAR] S (6 Pea HTormr=f
NON PLACR

14.6 (BBITATZAINZ Polysiphonia-a (BRITATL S GITHZ

1. WFGICNR ST - ATTSTRUHIN ST |

2. WOIGIACRA WL (AR CRIIYEA BAZS |

3. AfSfO (BRIATZATS BIACH (GBI GRS fFNICH (tetrahedral) ACTR| (BT 14.3 d)

14.6 Y@L
(i) Fucus-A3 (M2 F6 W [rofes?
(i) FRTTHGIReT IeIt® Bt (QIR?

(iii) Polysiphonia- &1 314 (ATH GHoTS AN® Jan ST *MATF Bl 02
(iv) Polysiphonia- FICATITSf fEATTC N JATTG?
(v) Polysiphonia-R TN FACTI OI8F i?

14.7 O GANTAT
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(i) (RIS, SO, T3 |

(i) ATNS FUYT TAON IS F8 S STF RTTACIT 0T I T
IR @ SNV IZFNFIQ FACHNCIF A |

(iii) BrR(FIEr6
(iv) fGaTIe

(v) SR N NCAF NCOT (MYTO BLIFANNE AL S T (PN T TGS gy
M= SIS I G2 RIEAI N Polysiphonial
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s o]
{Cyztocarp)

W
%@t 4.3 Pojysiphonia

(@) =sw =

() ™A= T R DTS

(C) AT SRR S WS S
(d) CRITERER T CSTEE {TET SR

v

(Trichoblast)

TSR

131
.

(Tetrasporangium)

B

Hetraspore)
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ATF 15 FUASIG OIRATH GifN© B GATATTIT LTIV (Study of some

viral plant diseases)

IO

15.0 STH*TY

15.1 ZBWBIIAT
15.2 SIRAT Apive Sfgntarsy

15.2.1 (VTGRS SGIRATH (Mosaic virus) (AT ANTGF I AN
15.2.2 (ONIHHIAL SIRATH (Vein clearing virus) (AT IS IAN
15.3 g

15.4 PIIA
15.5 @ INTATl

15.0 STH*T
(i) G2 G0 S PE WAV SIRATGN® GEH (A5 [T WIR® I

(i) CTSI2F ]2 (PN UES (AN WS SfBR(H ANGHIN AT NI |

15.1 HAJIINT

OI2AS JHI6 MG NG A Obligate Parasite ¥ A=} BfGAP HFIN® HF(F
O (MR ¥V S| OIRAS OIS 5pH A9 SYNG TP GN NRGPICHICHNR
TN | (IS ©151 B8R SIZATT 96 WIF1o I MR R | SIRACAF AR (Ao
WA (Capsid) OOIF NSFE TIHTG (FIEIP WO B Y| BB (MR TP AN
ST OIEATT SRS (Ao WY S5 FIR S GIHA O (FIIT N0 AT A0 FF
S8R (MR TG WP AOS99« FCH| K PCeT WIS SBR (MR (AT 56
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AP AT @r@"_( wIR(d ICﬁW@ﬁ;ﬁ RYATGRIGERIE \'9I3§ A AL NN G AN PIN P09
o3 18 ARG Hgfe I FEA|

NN G2 JFH0 NI B GIEHIATR OIZAN NS (I 7569 SN(H WIZS
R

15.2 SIRAT HHITN© Sfgn AT

15.2.1 (TGRS OIRATH (Mosaic Virus)

*Fg MO F BFFf MR (TAN-OINF (Tobaco), FIEI (Cassave) I HETHI
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Fig.15.2 (c) Vein clearing symptoms
in Vendi plant

Fig. 15.2 (a) and (b) Vein clearing symptoms in Citrus plant
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