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(LESSON-5.1.1 : ALGAE & CHARACTERISTICS OF ALGAE)
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i (Algae) : wfba 9fRiSice e (algae) @b [fva G=eedt | Algae =i 236w, «wase alga, &< ==
phycos = algae = sea weed (Tw=F SoTRY) (ATF ¥R *TH TLATE | Seweraired My ¢ 0Tl AT S
@ ibiTeN TS | @R She @I ITT A (AMGETSHET TN GHHE R eifen v epecaat
GItad T8F 90 | dqee A [wMt Carolus Linnnaeus, algae *fb elew 532 3@ = fofi @t cryptogamia
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0 | G T8 T (embryo) Ty =7 1 |
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(LESSON-5.1.2 : DIVERSITY OF ALGAE)

@ ¢ (Green algae; Division-Chlorophyta) :
» Rifbw q@oe T e SRS TR e TR |
= RIFTS &M 000 eEIfEed FYE XM SR @ETE WIANE, @EMAF @=L (& TUSTHUCS FIH S |
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FIRAIAPE AT TS ACETFACET I6F G ‘9, ¢ ‘R, sfieat 73|

e (I1CEd ey (Charales) 197ge tietme Swwfa Sferra Mabray q0et ot a1 21 |

TR I o1 BT MR FrA&_ 12RgIe =12 (lichen) =137 304 |

SR CHRICeTR STy Swizad =eetl- Spirogyra, Zygnema, Oedogonium, Volvox. Chlamydomonas
gogif |

wﬁlb‘mﬁf(Brown algae; Division-Phaeophyta) :

= W eI G I2R (AT AR &R Q000 QTS AETE 2 NI ACE S |

@I fFeraiteme (fucoxanthin) T 36@ AR TR G I MR I Z8W IMI 20T AT |

Ted AR Fes s @@ w0 (kelp forests) 19a<siRt 28 @ e[ Macrocystis Imif tR_IeR TSg &
@R «fb T & o B T A |

AlNTS BRI Sargassum JMif CHRICe FI ([t AREICR! M9 (Sargasso Sea) Fwae Tl JRCR | TS
I R W SoRFCER AT TR ST |

IS R Ry sifeeiRees FeTe aferifd «de «ft T SHEsretEs el Ifa 30 |

WIS C*IRTCsTR STty Swrad =eel- Macrocystis, Sargassum, Ascophyllum gesif |

#r/ciRe = (Red algae; Division-Rhodophyta) :

A A @RS R @l 92 MAES xR (B AWM @ qQooo LGS FCACR R TR ANEHS T (marine
moss) s #Afibw |

@I r-wRe«aRiRe (r-phycoerythrin) T 36@ AR TR G 39 3116 2@ AT |

231 @bl (coral reef) 19 =) @ (I G (AF (TR QT (AS) (@RS IR wfis ewgayel i
R |

2T 5 T SHERAFA @RS e @ RERs syEf (coralline algae) 3t T=1 Fy@drN SRS H
TR FCH I A 15T FCH |

(RS RN TS (4 @9 TECR | < (FOTSH AT FB LGN (MR SNIGOF Awvol Jia o |
Porphyra +dge Rfen ewifen @fee t[m @t wwgrel 4y @ Fa =a 3 R f[fen oo ffem 7w
oififoe @NH- TR (SA), o (IRRT), TR (JTHT) |

»  (@TifRe IR Sracaiel Swigel ge@l- Coralline , Bangla, Polysiphunia, Stylonema 2esif |
@TIE-2ew oete 1t ermies (Golden-yellow algae or Diatoms; Division-Bacillariophyta) :
» w1 e RaE Rge IR R G 2R Ve FEN GNIE-2EW ORI [l SRIB | RS <l

Fi2G12Es (phytoplankton) e #ififowe |

aE (MR YR G, T (2n) | 7 el S w1l s s g w0 |

MR 200 R SfCH &R Soooo TS AGITS FHITF G (AT TR SAF G &S A= |

IR (FRAR 77, Toqs, HifF [fife ¢ T wegs v w#ifat fia s |

MATS NS WA WA 06 qWMAcs Ted e (jewels of the sea) Jt &fds ¢ == (living opals)
A |

«aR =ieaes (Dinoflagellate) tes &SIt St BeAMe 01 | @ WoAIce ICAERHEE (bioluminescence)
A |

R FiceE SfEe | s@iqre 36, T b e Tawm ((ebimahs) agfon Fivee s&fEs |

fop eaifors (Pt TrRIG) 2136 51 (gliding movement) o=t 23 |

GRS (P T CHAR 8 T A | O (@I (@I geifere [ed e REm o= 9 S|
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(LESSON-5.1.3 : VEGETATIVE STRUCTURE OF ALGAE)

it RS 19w (Vegetative Structure of Algae) : <R3 &fen wfaae w1 sieR-srgfen @ @Ry am
o 2o e R TR | G TR Bfen olftr SRS iR amE (7R T4, Fie ¢ ATeI RO X | R
WS o167 TorS AW | qME TFR-AFCeS AR J7F Ib@ys! | NATeSE qE W T &AFfoA | Gl
TR I I 70O A | R @R Fu S4qRFEF (Prochlorococcus marincls Im o.¢ WEE) T O
FR vo fGE (IMIF =1, Macrocystis pyrifera) »=e a¥ ¢ 32 wFfod 27 | Il @ @RS RIER @R *141-
IR, J@eR A THEA TE APReT TE AN | G (MR QYT ATEERIRAT (@I w4 oA, Az
RANEZ. AR | PHIIeT SP1edy IFCd Tififes femiarTa 20 = | e (TR J0e@ AR 5o Ibars] | 70w
2Fex Tofa fofe F0a Ca1eeTa vfRs ooteR ~ifTa fee STt 34 =0 |
> | 757 @R e’ (Unicellular motile algae) : @ <304 CRAITER (M2 999 8 (RPN | (TR A e »-
8> FiTeE AtF T AT veve Fed | @%=- Chlamydomonas, Euglena, Cryptomonas 2e5ifr |
3 | 571 @ttt (Non-motile unicellular) : @ €@ BRTER 12 9@ @ @& T@ @R &1 P | (e @
FICE! ACS N1 03T &=t verves ey | @W- Chlorella, Chlorococcus.
© | 755 e (Motile colony) @ IFICAF bea (FICSHIRME) G e GHe@ ARGIAENT Jas ed
T (AT frenlba SREeeld weey (e 1 feqa e st w63 | @==- Volvox, Pandorina.
8 | froa T (Non-motile colony) : 7r6a @Itea w1 @@iol WIRIE (TR (FIRETE] (P, SRPIFE
31w Sl toft e | @w=- Hydrodictyon, Pediastrum.
¢ | spifiaEe (Amoeboid) : &g Rt M3CHIaTE e 7@ Feisw 7§ 93 | @w—- Chromulina.
Y | e (Thalloid) : @U@ I_IeR W7 #AToe! @ 5751 SR AEr-«& wtel =7 | @5=- Porphyra, Ulva.
9| AEEe (Palmelloid) : FXCT 4 afsga AREE od RTER (SR FIOTE SR IE@ G
REHTTeTS-«@ SRR oim 20 TR | effoga #Afitar Brs 4 @2 wfoqq “1gies e w=it (pamella stage) e |
« w5 =ergid (@99- Chlamydomonas) Si==t #gIE (@=+- Tetraspora ) ZCs =it |
b | @R (Filamentous) : @rwt@ (RA (PR RIS TZR GAlEce e 7w w12 (Ulothrix) i
*M<ifgs (Pithophora) S@<sia ¢ tof 3 |
5 | T (Siphonous) : =@ tR1E = st 5e A1 ART (siphon)-« s 27 | I8 Fefrae [ e
T WS G TP PICETEs (coenocyte) e |
o | (GEEG (Dendroid) : I3 R (FIFT Mo (A0S G5 DR Nehtee M3 =0 =Mi-i-eia 32
TG AT AN T NI HEOS JEE O W0 COR TR | G SRIE  (GAGEC Al I | @A
Prasinocladus.
3 | e TR R (Complex) : Stass wide Sigfed CHRITeR (= 341, e 8 ror T wel o | fog g
IR R JEIGI @ AN wrelw (@ few e | @wW- Sargassum, Laminaria  Fenf | SR
JRAIFIE 191 Macrocyscystis pyrlfera Tl o B 5 =91 27 |

Tetraspora Ulothrix) Prasinocladus Sargassum

fom : toIee (i e
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(LESSON-5.1.4 : CELLULAR STRUCTURE OF ALGAE)
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e @8 2199 (Cellular Structure of Algae) : »RTER @ @imiRels ¢ TemfRiehs Ton wme e
A | TS TS RIER (1 (@FNREDF | @R (@IC 418 e A 71 | ere e A1 TS A 77
e el | o TIRelT titTe @R o R wexiet AfiEire 77

S| @EaDR (Cell wall) : SReTs BRI @RABR
fag {2 2@ AT | (@FEN AR T qp e WeTw
TR REyE, oo v fmbawy ¢ vk |

J| TARGIEEm  (Cytoplasm) : C_IGER TR
TR 8 TFFRS | ARGIACER A3 Fsinena s
a3 SYTem AWl AE, @ ATTNCINES A0 |
TMIGIACNZ  THYRER W R I, OGN
I |

© | 3&= “mie (Pigment) : afs tm iftts o= Fe=
8 A2 qeF MY AE A I [ 9 eqwE I |
I TS B FIEE AGF W AS | TA- G,
FED, I ¢ FI@ReET | e /W
SR o A6 @9 | - FEfEa-a, GIRiIREE-b,
GFIRIRE-C, @IRIRE-d G2 GIRIE-€ | GIRe-a o
TR @R I e T | Iy 0 W NS A
PRI FR@ERIES, @R e FRaRie, ami fo&1 : Chlamydomonas-«@ RS 6%
CRIE FSEHIfgT W rew | ORI GRIIAE e

@ifomr Al ARRTEE T 560 AT AN |

8 | Wike® AWy (Stored food) : TcstiwTeeeae eferma toft AWy F=1 Q@el Fvifefe 2@ CRIER (I ARES AT |
TG I ARES AW (ISE, TS e GERfeT 615, IMifN i wifeiRe, Moo e i
SRR 516 qqe T R 2FIAIRa, (oay, FerifFe 3onf e |

¢ | WEFEEET (Nucleus) : ere-sE RIE el Swiley 7 @A R Jeifde ¢ 72 Fefmam ans | afsh
@R @@ 1 GRS FEEeT Qs | FEEE cierer 91 s 2 Aite | RSRRIeR @i @l @@ S
e Sfemma e s @ |

Ffooy tiaim @ftw AeRee A (Brief introduction of some algae classes) :

i (Class) e (Pigment) ¥ 43 (Accumulated food)
Chlorophyta (3/q& *1re) @ @, &7 @ 3BI5 |
Tarzael- Ulothrix FRAMHARE |
Chrysophyta (¢ot= IS ¢*7e) @I @, B @ wfosaE RTINS |
Tmizzel- Navicula FICADARS |
Pyrrhophyta (Sifal ¢1<iie1) @ @, B e FpeEbawe | | ArRIEEs |
Twizgd- Gymnodinium
Phaeophyta (Imrst txre) @I @, B @qe SIS, ifAGe, @i |
Twrzgel- Sargassum RESCTenfE |
Rhodophyta (ifgs <) SRR @, FREEEIRE, GIffSa 3515, @orR-@ii,
Twrgzel- Polysiphonia FIZHIEARA | FTRG |
R Fiw : > | AR [fey oo 219w @ I Tee SwiRae T @l = ol 6 |
31 COINR SR efigfos Afaa 2t (Spirogyra, Chara, Sargasum) 2wiifa =R 7egR IR FUGI
ST AT @ AT MCH AL T G TRRWIIECH TIRCACG [ FHF FICR S| AN |
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(LESSON-5.2.1 : VEGETATIVE REPRODUCTION OF ALGAE)

iR s\ (Reproduction of Algae) : eeifer qRRIRES! TFR (F@ oETq G @ 641 | IR
IR “afe eeifen Sox e F0a [Rfon @ zre ¢l AT | I g fon efary Ieife™ 90 | 320- (F)
e &e (vegetative reproduction), (%) s www (asexual reproduction) e (%) &W @@ (sexual
reproduction) |

(F) RieR wmre &we (Vegetative reproduction of algae) : @itas et <o A1 (ed SRR (AT
SRR Toe 4R TLAMCT TLITIL X1 O & Geiel I A AT | @ ANFAR TLAT #4292 NP ecnd
SRe ] | KRR Srorer S f{fon 43qtad, IA-

> | RRetem (Binary fission) : «&cSt e fefierem afewm fow 2w qb Sivre; R Seog 303 | (@=-
Chlorella, Euglena.

| wErE (Fragmentation) : qifEs SITErS 1 (STe FRce IR KRR I A1 e ess 4 i ofsh «s
(e b T R B = | @- Ulotrix, Oedogonium.

© | AM It SrgIF =t =it et (Lateral or adventitious thalus) @ Al (FIGAT CRITER MR =1t i
iR =4l e Rt '@ wge sfied 9g9 it 8 @ | @wW- Chara, Fucus, Dictyota,
Ectocarpus, Bryopsis gejif7 |

8 | SyrEE 3515 (Amylum starch) : @I @I R s (holdfast) it azewace AAkes 4wy 3515
AT ORI I S0 B 20 T I FE e | (@9~ Chara |

VATAVAVAVA '\/'\/"
AAANAN AN

\
Rt 5
——

TR UATATATO:
| \/\/\ /(/v/\/\ //\/\/ A / / ,r{/\ .

AN
YIWIAVAIC A AT SN
i ./ FAVAVAVATAHVIVAVAY

\/ \ "" ‘A.

Nostoc-«= etz Protosiphon- «= 3ifeg Chara-«= %= Nitella-«= careGTeas
foa : titew Rfew ezl wore wa"

¢ | A% (Budding) : ¥R @ la awifors @ (AT TR{fn TFE T o7 & [ Apwvr (AF [fvew =@
Toe C*_1 TN R | @NS- Protosiphon.

v | 5% (Tuber) : Chara S Qe IRECECES B4t @ Fpa A Ay Aeaw oot B8aw Teom =1 | Tremz
At BT8R Rften =@ o7 i1 tofd 3 |

q | Z@EeNRE (Hormogonia) : @i See-{e [IeeR Giace Wfoe g afeh <ot qeeifa e |
1S, EIAEE 6% I RBIAFPE tofi we gaeeanfiar tof = | gt AR eefa sgke 2w e 79
tsfd wca | @%=- Nostoc, Oscillatoria.

b | GBI (Protenema) : (I (I CRITeR ARECRE T AR (A0F A (BTN A5 27 | STt AR
(TCBICT Rier® =G e 191 38 S | @%- Chara, Nitella.
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(LESSON-5.2.2 : ASEXUAL REPRODUCTION OF ALGAE)

(¥) trRiee@ sis e (Asexual Reproduction of Algae) @ 94 R ¢tz Rea¥ €7wa @18 It ¢
(spore) w21 Gt [T (FICIR B 2 @A @ o1 QYR Getal (AT AP o CRITR I8 70 O & 4204
GNP S e (asexual reproduction) I | SN SRR G JCE @9 A CHIR (spore) | ’Kfew w@ww @9
CofR ST A ST G T IR | ILAF R @ A FeiRs #AfRiqee! we IeRfa 703 @qe afoge
AR @UC AT | AT T (@ (FIIF NG (@9 0o = O @9 1 Cimaea™ (sporangium) e | w19
ogfe eiglon Toe fofe w0 CIRIETR e Cies WRETR®SIT ©is Tl 03 A0S |
> | B9, it TR (Z0ospore) : ARTS REmmesd @ 1 GifE S TSRS TR CARIMGEN 1 @92 oo
PR | @IAFR (TBIAPS o 2@ 13 W11 bR Ficewel /S @ 7bs ¢ TAME A SICP beitad] i el 6T |
PR I& TR 27 bR Ty R vt Sifeqifies I3, a SIghe 20 To7 e 8oy 36d | @ 5=- Ulothrix,
Ectocarpus, Oedogonium. Zssifn |
Q1 wva @9 (Aplanopore) : AR@ER efsFerem gri tofia o FeEe o7 [/ffe 27, ©47 FE@Rae
RG] (@ P51 (IR Cof 95Ca, It =bet (A9 J1 SHIRACHIT™R 90 | @%<- Microspora.
© | Rt (Hypnospore) : Sfefie wwei s TR <3 A6k 71 T 2@ @ [{eaw 210 98 301
OITF AT 9031 | S ARt ofb S 2@ Toa e @z 7 @ | @ W- Pediastrum, Sphaerella
Zojif |
8 | BT (Autospore) : SIPtHItEd SIq@~ IREPT™E Sbel @F WBITR e | @ - Chlorella,
Scenedesmus g5 |
@ | SCHTHR (AUX0SpOore) : TRIGINR e (FF TITe Keifere 2R ¢ F& FF 08 (@ Ot A0F Wi [oifere
267 T T | G CHRCS SCHICHAR 6 | TR (@IEIAPS T ¢ [MIHe 2@ To9 @R 199 I A |
@==- Navicula

Saprolegnia-«z Spirogyra-a= Spirogyra-4= Spirogyra-a= Microspora.-<3

oa : eieTs [ e wIlis &=

Y | it (Endospore) : Stad SEre-sqE IR (FIEE T8 (AIBIARS Saed [eifere 2 Saaeta!
TESR (HEE B 0 | (FIAGRAE I CHARNE BTN I 27 | [l Nea 719 @oieet o= wgis 20 e
T C*IR1e I Fea | @~ Dermocarpa, Stichosiphon e |

9| WpRFAB (Akinete) : @ @F *RIER (RERE F DR 7 NS STV &Fd AW AR I KO @ITS
Aficre =@ [ SpfeRb T o | wR @ afssa w7y A fre s @@=~ Pithophora, Revularia,
Gloeotrichia egfs |

b | ofierE Wt (Palmella stage) : g ORIGR %@ &% ARG @nbaes I 7 [Refere 2w ey
SATOICHIE I T AR (AT NEHeTe wia=dl aik wiam 1@ @ Rerg vl 8 e St AT wil 61 | S
ARCIC (SRS (/TS T Tfem 772 =7 | @x9- Chlamydomonas, Ulothrix eigfs |

5 | BIEIPES (Heterocysts) : Sa@ Selre S CHRIGTR RFAICS I@ TFIER, @51 ADRYE 97 (@ STKFW
A, G RBICAFFEE I | (@A @I RN RBIRIPTS T wrghie 208 9g+ CxI=1tea 18 aea | @%4- Nostoc,
Rivularia

o | GBITR (Tetraspore) : @TEFRR ¢ rewRlia [y [eR awe cwiwmRbs Sn e afwm
GeriEifeaem Wt 8 BT (n) E F@ | @ GITHR AFHS A YT MIGFELS Sen B I |
@==- Polysiphonia, Dictyota |

3 | TEAT=R (Nanospore) : MEFT SAH ASTFE RS T CIR I6E | (@I (@I TS TGS ¥R
QAT (A1 TR | @9- Microcystis |
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(LESSON-5.2.3 : SEXUAL REPRODUCTION OF ALGAE)

@ &= (Sexual Reproduction) : @ e vfb gie@e (n) »Hieesa fieeas w0 fGaae (2n) sl @ =1 @3
Q TG (AF Toq Tfew T = ©tF @9 &= (sexual reproduction) It | gib STNCeR TGRSR e
Ao @i FeFeR e Fifeni a1 e 30 | S| eR[E Ifeae 7va @R RIE @@ o e
906 | @ GACTR T b fof SHWHIR A2ATC0 I wrd @7 FCss 1 fomie] 78 =7 | Feaesa e 2{eies @ Fofiest
ffeTe 208 R0ANT T IR | CHAITER T STOfS He 8 G | RN (I T @S eLTe FNERS IR 2@
-

(F) @ e st s (According to sexual ability) : RTeR @ SR TS SPIE GRS 13 ol
Ol 1 R4 A, I-

> | @i (Homothalic) : @2 25T1ieT T 2 @ & s S =7 @R fifeTs 203 wiReais Teom Fca ©td ot
CRITNIGIETS TR T | @~ Spirogyra-<a o6 Aefs |

R | iR (Heterothalic) : 71z ¢ & =5t for for 251tst S 20 Sitvacs @RI 1 fomaif e |

(¥) o @iE et (On the basis of germ cells) : & @tar fofers @ivema «&fs foq ga@, 200- |
SEETIN, 2 | SR, © | S |

S | TR (Isogamy) : R, S ¢ epforesia sfen b et femes sReEn i 3 | b = 717 e
TS s T R taEetEte @ @ | @1 S SelaRaidt G IEEE 2 12 SARBE B s @
T | @ G Yo ICAGCE SIRGTICAG 0 | G o a2 GEAT 1 fox AT AT 2 | SRETAIEG TYRTe
5e1 8 FiteEg® | @9- Ulothrix, Chlamydomonus | SiReT=iiiics SR @ (@it Keae! g3t St I |
72l

I, gieaeft (Planogamy) : 339 @& SIfed Ui FICEES 76 *FITN0ed fie [06 ©4 ©ftS ASTsofiN I = |
I SRR AT @ GFCR AR (72l A 1 @%=- Chlamydomonus, Ulva, Ulothrix 271 |

i, St (Aplanogamy) : 339 4t FUGEIRET GF2 SIFfod CN6d e I6 ©4 St STl e |
YIS G 057 AT 6 PR TGN @ 4qwa G Twel (1 A | @W- Zygnema, Navicula 351 |

| SFREER (Anisogamy) : SR SR 8 Sgfed v Ao e SymiRen e 906 | GUwE S (=2 8
feF G MITAHE LTI 8 I *FITAGCE FITIG 01 | @=- Spirogyra, Zygnema.

v | Bepft (Oogamy) : =iwm, wFfe ¢ efers 7 foradl «f @, v ~jensa M @b o, 322 &
MR e T I | GUwT@ NG 1 Sl SyesRiEa ¢ Rapes g Seranfimm Sen 27 | arw@
Tqfs Feemrs (A @@ T T | T ST NG [ 96 | @ A Twe diaa @ wwe | @e- Volvox,
Chara, Vaucheria.

s &= |15 7

@ !
D o

fetd hak o : teiqieea [fewm goia G w=
o : tiite [Rfew e Q@9 s A. RGO, B. S, C. syriswEem

Toirare foal e« @ o afe wrehs o g 11t FRb! for e @19 Semd 1 @I @it [eara S
FCACH |

8 | ot (Autogamy) : @&8 ST 2 (AITHIAPD (ATF Teog b1 MeEe™ Neme e =1
T GCRE O AR e e 9o It Toq B g A T ibenRewiah, et ¢
BTCEACFIIOR (FICT FICT CRICE oSBT (7l e |

@ | Tt (Hologamy) : w6 siemt sfiers &itas ey sl ieasd U e <o0e St gt e |
@3- Dunaliella.
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(LESSON-5.2.4 : ECONOMIC IMPORTANCE OF ALGAE)

it wetafes ey (Economic Importance of Algae) : Stafeseng <RER Sl ¢ Sl Ton
(AR TG ECR | 0 RN N F wtrg STootd AR S S 20el-
R ARt sfit (Beneficial role of algae) :

S | Beswmaazeet (Productively) : ST AWbter CAI1e 24l Sesma RET Fie 31 |
Q| WeEs Ay Re@ (As human food) : *reifss ewifer Tyes R W@ W Re@ a7l @ A
(Preascott, 1984) | =S abaE (tF B9 @ Ti+iitaa @l [fen ewifes @@ @w- Chondrus crispus,
Ulva lactuca agfetz 4wy R @zt @ SIFice | Meea 4y eif@@ Chlorella @& 51 Tym 1T |
© | #Rvg BT (As fodder) : Sifus e aifroreg 4wy Ko @i ¢onfGrs 21, @hie 4w ke akes
Y | TSI JERAIMN (THITEAITS MR SRR 91, (TF, R TGJ 2 SOI] T 2 =1 SIBIF T CHRT (AT
it | Rodymania, Sargasum, Laminaria, Fucus, Alaria Teyn «mwz fe <ivy |
8 | 97z (In the form of medicine) : @B T (AF2 BT ENFA! FA9S @R TR &) AMCLS
AN R AR FE TAPR | AFZAR (RN R (@RI @Tfes @@ Laminaria, Sargassum-«3
w7iE 7ze =¥ | Chlorella @t Chloreline s &g efswid @3y tof =71 Spirulina =t ieTae
TR BIRCE Cofd Tl = A TR @I 97 2 |
¢ Mg =@ (Used in industry) : f[fes fieg diemes s1yfus oRe e s =21 @x4- Gelidium,
Hypnum, Hyprea Ze5ift (2@ Sioi 7128 &2 | TFEBRAN ¢ 2aitdd ST N4 CoRee A3d@ 7 99 F41 T |
qRTIS IR TR I8 IS IR I77® & | M@ <[ At @ Kelp #Aledl 1 ©f 36 ¢ A< tofite Iz 27 |
Il e e Algin «&e @IS i (tF @ Zealatin “iheat IR St (e, SIEAfE @ eeiiee Rty I9%R F4t
o |
Y | AR SfeE ¢ IR 5w oEy 7% (Maintaining the balance of O, and CO, in the
environment) : &R ¥ @pd O, 279 F0A @3 AR AR CO, O5i7 I | qre O, 07 ofif Qoo @R
CO,- wrejifes I Areq 21 | 8 1701 ¢ I\ Tfgw ceraorecaael afeaa @pa CO, a7d 36 @’ &pd O,
of1l R 0 AP AT SR TS ACE |

q | t&] g (Biofuels) : IS GETifaa bifenl (IBIAR A0F (61 el Cofid &ty xR Rie Bl 21 40z |
eqeics second generation biofuel s 1 Botryococcus braunii @ site <@« == | Chlorella,
Scenedesmus (¢ IR I (5B 4l AR |
b | 9 ReTR (As fertilizer) : Tere-sgw =@ Anabaena, Nostoc, Oscilatoria &fi® Figtaietas “fwic I
FE | TS AY@S I AGIRCT iRyl #79 C |
5 | TZIFM e (In space research) : Chlorella S5 t_ie SRFHRICT 4 T Al TP SAHCSC
wifRwl 7= 3 |

Yo | Wiba 775 A& (Diagnosis of soil age) : TR Semee! W B THIF® TRGN (AT @7 F1K (T I
@ W6 Befex a1 fefa a1 =3
oRiTe weia gt (Harmful role of algae) : RiteR I S| Bt Wes S a1 =ce-

5 | Sfema ot 9@ (Plant pathogenesis) : Cephaleuros virescens == ¢*[iet 51, fF geifa =iite el @
PR A T BNC (A |

X | We=d @t {8 (Diseases of fish) : g g et Wed T&0al @91 R T @9 WRA Yo ORI | @S-
Oedogonium.
© | FioE g (Water Bloom) : Sitas s Reeig 303 I9Taice Aifie Seoifiets e el 47 [0S AR | 0
“ifTe SfETeER Al S HE Tee Qi To7 =3 | AlfNce R @8 Wiekie Jiace eaior™ g (water bloom)
J1 yersiE = Je | Microcystis, Oscillatoria 2oy eaiGr g9 98 ey Al ¢ |

8 | 7S Pifire (Road slippery) : SItas 5 37 %81, A1 T917 €5, A0 I JILFCHF (NRATS ApA Aeire-
IS ORI SR | TR R S hieTe (ifoeet) szl fifeest wsca ssewT 918 56k |

@ | g9 %S (Loss of installation) : mts W=t wfegfa AR o g 4 |
v | (% 9 (Bad smell) : fg g PRITT (72 (20 o( 59 s =il 7755 27 | @i =Amiel AR e I A0 |

q | oI Seia w@g (Other harmful importance) : #iiff <R B € A EGTTR RFBIa CxI1ET St
RETT I AT <14 @ FRRAIR Y TC6 | TP CRIET T '@ A et AN 7fv® =7 |




A3-¢.9.5 : Ulothrix <48 SR, 9+ '@ Soyey

(LESSON-5.3.1 : HABIT, STRUCTURE & REPRODUCTION OF ULOTHRIX)

3-96v-38898 pc & all

SR (Ulothrix) : Ulothrix (&= Oulos ##; thrix, et) @b smiiel, SHis Jia 700 ¢ feeriears [i#E 7w o[ | |
effell @0 &=l @5 31 e (girdle) =NFfoa RIS AT |

wigkTge (Habitat) : Ulothrix tRmees wofb ereifes sty sfkamiex® fdt sifits e, o awl eefe smfess | & sifa
ASISRTE T, T, 2T, TAGPTR “ETGH I IR #NATS &0 | A GO RS Giacs (Al IRl |

wifd® o7 (Vegetative structure) : Ulothrix 33 71, Jaee, S, s e
TR | ST (1Y G AfTe Ty Afewrs 2w e (filament) oo 96 |
AT @ AN (FRAD B S TICHT (F2 QR | IO (I
TR @ISR WU TE G A0S ({2 AT (FIED S (I S
T, NF ¢ FRARERAT | @ @b @wers (holdfast) It | AW @ Eba
e Ulothrix fsfess SRemae Siee €03 | Gia AW (&F1F =S S+ i)
TICFINL. ROIGA T R G ROISTaa a2 T et ey I =417 |

RIEk

@ : Ulothrix-a= L&

[l @@ 97 (Cellular structure) : Ulothrix-aq (SIRewE (@@ |
' eeifere @I widT ¢ ey [ifon @ree 2@ A4E | afslh @i @l e

FEIAPs  IReEED ceGe i Ale | EeibitE et T smidE @b
| rRRiE, MIGEEE, GRS qae e @it S |

FRABE  fefrmpT SR NRNR B S/ | (R 1w @ f ol
s | ofel (itmr IR At sififie e w, veel @ frer et
(girdle shaped) corRi=TIgfor 31 Siga STIFlon GICAIAPE KA | GIRIEER
[OB(H I 1 GRS 2R (pyrenoid) “e T | G ISR SRAN

B : Ulothrix-«a ceif 1o B g cenfoet ar |

waw (Reproduction) : Ulothrix e, ST @ @ & Tafste IRER I A |

e & (Vegetative reproduction) : <= (fragmentation) “mfetes Ulothrix-«a =@ &« 90 | qoca

@ THEAGS 1 S (@ SR 132 1 orelii (s fow 27«3 afels 4w, @R Remas wam & b Tea o

Ulothrix-«& @ =199 3 |

o & (Asexual reproduction) : SRR M @@
SR T TN T | AR @TEE (I 'l 9iad el <

T (AT QYIS 3-b T (&I @ CFa Sl 31 0sfo *7®

GUIAE Teof8 WG | U TeAleRIta,  WiptdpIca (
c@G2PEh NEGIHP Reeraa M [eiftre 2@ 72 8 TFRYg

g,
TS GUHR YR I | @ AR N GrHRehE Sevfe /er )
T ©IF GrAREEEs  (zoosporangium) e | Reretes T
TR TR ST FCH MPCHICH (@ATBIAPT (ATF b1 FICSRINRRE a2
31 M2 Fea=RME N2 grHE (micro zoospore) @ zre @ Rl Gl @
13 | @l ek @-FefFmiRiE ¢ arHfe wgfon =a @
«J PEIR-NE Gl B 557 ¢ SRS LIPS A | Ox
GrHR R REAA o7 NPT AL GrrAeaeTa =&
FRELIE G few 2 7 G @ fetw TiagTs coheE AR
TR PR (A IR Fofe 27| o zre Mol
SRS g fasae! Afre Atear; wavm afslh s
e M fitem (R @l Gl *e I\F AL AT I
FGRAT W R (2 s (@FIReidl e @ | @@t
wZE efehh g b @i e = fe @R =
RTTET KR TR (T O TS KO NGO L@
@R e T A TEEIN @, UNEFECHER TS 2
Ulothrix-ag (12 NIRRT 2Ce 8 MR SCAF Swh @
T 8 oIS =T |




AF-¢. 9.2 : Ulothrix-7 (= &
(LESSON-5.3.2 : SEXUAL REPRODUCTION OF ULOTHRIX)

@ &= (Sexual Reproduction) : Ulothrix «f feait At @i (heterothallic) tRwe | Freiiie
I AP (¥ G RFICCE R 9303 AR 7ieas 938 & AR @ & 766 | Ulothrix-@ @9 s=a
SZETE | @ ot FRe o fon @@t g (+, -) WG fow 906 | e @ T el Faes
4T o7 1 ZEl-

MG BeAma (Gamete production) : &« g (e 1Rz ARk ¢ s{fifgfore wpra @Rt
Tor TrEeHY THIY TR ACF | U (FRGTE! HACEY (o 7l IR TG o IR AT | (FTHOT (FF o
Ulothrix @@ (@H 31 Trs CH 92 Z0e AE | N6 SAAaal @ (FReETS Siesaies i
TG 0 | AT TS @ ATTNGIGICN (ABIEPT Gifria MBI afeam [eifers 2@ b, dv | oy,
u8lh RS G tof FACS A1 | MO (T THFE ¢ B-FEEe &7 | AR ¢ AFfore wfeq s
egfere for 437 & e “+7, “-” ¢4 T Hige T = | AR iTTrEeRTTR @bt el eheTR
AT MG FoS 208 FF6I! NfFTs Aol FHrs A0 |

s (Fertilization) : etsbete® fem sf&fe o W | G &I A & [ AGE [QPR =GR
FEEA AZTO (T TN 1 F @ e e 2 o FIeeniE w3’ a9 a6 | 92w e
TRl Regwel 15 SRgR AE #Ita «fb o SRS < @b kil wNge 2@ g T R @77 |

wReG wgwE@mew (Germination of the zygote) : R&m ita wizeansa Nl (2n) fcbm
oo T 8- Fiewe FERFPPTR WoIIe) (ANGIAG o7 0 | & SES +, (B2 L LS ‘-, (FF3A
wfEroe = | @R alfefs e (@ATthIeRG FIEERET SR W3 FEES Gerita Fiekie =3 |
P SRR afels ger=im 1 A=K wFRe 2@ T Ulothrix @ o189 w3 | @ @qete febem
0 98 =27 0 iR fer=ia (meospore) 6 |

Grqase (Life cycle) : Ulothrix-s3 §Rav@h FITARIEADGS | @7 SRA60E Q@R YIEEe 7=F AN
G FCATEEC w1 & 906 | = FIAws (n) w6 @ AT ¢ w6 | Barme w=it (2n) 432 T @72
Sl (@ SIZCNER 0L AR |

3-96v-38898 pc & all




s-ab0-28808 pe & all A13-¢.8 : TIRRS : Ulothrix-G= FIN TIT 4TFA

LESSON-5.4 : PRACTICAL : PARMANENT SLIDE OBSERVATION OF ULOTHRIX

@I G T AREH FCF TAMND B ©f 00 2L Feetl T *R@w | Ulothrix &3 Fi FZE -
F(E AFEGFACIT G @ T S TG @I APFOIR A 472 ewgye |
Ulothrix sraz (Ulothrix Collection) : ceRI 1 537 bR s wfiiw =fifce S Wt Nt 7@
ol ol F @F @4l AW | TOIE SREFE HFCT @ AR | DGR AR AT MR I AR @6
A@ e Mz F9 1 TRWET @7 FY[TFRCED ARE WIS AT I | QS G R |
FAIIHCR 7 G @ARIEIef Fre = e @ |
Tt (Sample) : (eme TG Ulothrix-«= 28 #130) e T Se[TweReEs AR HREwT 7@ @ Ha
i ffen wiel fofes Face 27 |
cffRsrTere s=gH (Taxonomical Position) :
Division : Chlorophyta
Class : Chlorophyceae
Order : Ulotrichales
Family : Ulotrichaceae
Genus : Ulothrix

*reat (8 (Identification feature) :

> | (26 % TS TSI, 1Y R IS A9 |

3| @R GFhR ToR SiESh e @ @ h W@ T
NI FACE |

© | (PR Pfon I Mo 6w @tg @M

81 Y b e REFmm s gae Fefmambe @6 %@ : Ulothrix-csare
I ACC APl GIAI2FE R |

¢ | AT GFifeS ARRTEe [ |

Y | @R FER @Rl 39, T R @ITFIEE RS |

“arewad (Identification) : Svtae RMABRTRR FHC s FA1b Ulothrix i siqe e |
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(LESSON-5.5.1 : CHARACTERISTICS & STRUCTURE OF FUNGI)

@ (Fungus) : @< JR3FF @3 eqt IR @72 77 799 ARE@ &wa | Fungus <@ =i = |«
wifs«ifie =2 Owr=e” (mushroom) 31 e TreR*y I8 | Fungi (935 fungus) «& e afexm
AR 20T | IPICAF 2dF N Gpe SHFR IR A0 JE Sfem ¢ i ez =1 171 e @iof 8
I | AofTe @FRE Aafere =@ AETERbR weefe g v @ (five kingdom) @FREIGT za
IR 42 fungi FCeTa STe (S | ~R3ATe TR 50,000 eEfed T@F ST |

st (Definition) : &2 =awkm C.J. Alexopoulos @& ste- @ 7@ Sfgn @AfFaReE, ey,
eI, Wi {f#E q3e R MifFe STasE g SR [ @rebl e sfReEs ¢ g/ AwREE
Q@ N ARITOF IR I G2 g (BT =l I = |

SR & AR- TAF 6 GHER I IR F S G, T ACEASALETE TG *F ] (o FACS ANF 1
IR TR 7P (Y @bt [y |

@Rt (Mycology) : &< et @ 14w 2@ Beaife, oamt, wmis a1, @@Rers, s, afifes
Teome @2 ¥ RS [ER N S 8 ARIEs S & S @it A1 i e (Mycology; &<
mykes = mushroom + logos = Knowledge) 3 | et P.A. Micheli-& SiR@@fe 31 zacorgd &<
ferra wfefes w41 = | @ H.A. de Barry-& Stigfis SiR@rfeR ome 91 28 | 2iifid ol zansd 8ol
O Tl AT Faed Elias Fries- & waieerga it =0 =7 |

Whittaker (1959)-«% s wore @ifdfimr=t (Five Kingdom Classification) Sipiita zare 3t T &b
Tog Tl 0a RIS (717 Gorewte 2rat— seaal, (@ifb51, 2mifs «ae Sifcfm) |

Dr. Lynn Margulis (1974) ez sorets ¢ Fizam « Row Fcaces | Feames =@- 3 1| Zygomycota
2 I Ascomycota » | Basidiomycota 8 | Deuteromycota ¢ | Mycophycophyta

=altea e (Habitat of fungus) : *RS7 7@ =a® & w | (o6 8 W AR @t sifes #Afsee oy |
@ PR [fvaxs sz W, -1, Iy, Sfen ¢ enft oz, A5TaiE SRR A MREIR TE@ PR FE | TS
T RS & i Reege REAM-Aa [hre OF e | Tele 2@t AqETe #fire SRg@aHl
GIRPTCRA A6He JoMCeR 8ot PR IR | @l Jo&idl (saprophytic) 3t ~R&_T (parasitic) T A= |
TGS T@IF T 1 A6l F_MR T ST &1 A (AF A4 429 I | oG w@E TG Sfegw ¢ effacea
TR T @R T (AE SIfE &= 03 | @1 o1e eR&rdt (endoparasites) I IR :oF&_ (exoparasites) «d2
w® @A (intercellular) 3 =@ @R (intracellular) 2t #iita | <" =@i® exifcer e «1i2ca (lichen)
19 2 WAGT (Symbiotic) RETE A | 31 30 2@ S Sfema Io1 [oedt sAror far&@id e
I FW@ | @ @R B@Rd e@EiesE g@e (mycorrhizal fungi) It @32 @ @R THRE NRERIRE!
(mycorrhiza) I | SE T@F R IA THf Semw mrzd IR @ we T I sediwa
(epiphytic) 3™ ¢ |

&aitea (IR (Characteristics of fungus) :

wRPle =@t Fed Racaie eIl et 1w |

> | T@IS ICEFIRGT Tror Sfem wieie @7 (12 e, Fle @ #irory Rrsfrs 717 |

3 | T RS MFSEIts, TSl ¢ TS I T |

© | R FCACE ST SRS FS! (-¢ (AT ¢o° FIFHIYT SIAN@R TS 2TH) |

8 | I oG, AGI_! 1 FIAGI_ RN I97 I |

€ | GAR (TR (I GICAITREE AT 1 01 Gl feerens 4wy el tofdt e A1ea =11 |

Y | R TS S G @I e FEERT ¢ [few weq fve |

q | A A (R FEH, TN TPt F3a ¢ erpers fw s |

b | (FICER AL RS M BT ICE; FUCA FACA! g #Afstet Sereio wial 8 5R Ao M |

5 | BEIEE (MRA TR (1 #fk=a T (vascular bundle) &2 |

30 | TR G GFCHI |

53 | B GAICH A AIER SR I T AT = A |

3 | TRCATS W™ (meiosis) e =3 |

39 | AT R ca IIReiF = |

38 | G50 18 T (alternation of generation) K= |

3¢ | ZOIF IS AT, Ziomts-Taiebs, gioe-RafGs a1 fGaifts Siavve awq e |
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(LESSON-5.5,2 : CLASSIFICATION OF FUNGI)

raied @R (Classification of fungi) : snyfRs «==m (Websten, 1980; Bilgrami, 1987) =@iww®
Micota 3tend S@e & w6 | Micota Femtd Mixomycota 8 Eumycota w15 ufo [Reist Sivt +a1 =7 | el
Ty TEEE A FFEs o w1 7A- > 1 Zygomycota 21 Ascomycota | Basidiomycota 8|
Deuteromycota € 1 Mycophycophyta| Gwynne-Vaughan and Barnes-«<d Rt Gi=itbs @
SHIIAGTE T BiAD 24 @firs oie =1 3 | 32

TR WP NRAGH PR enREG ISR el
(Phycomycetes) (Ascomycetes) (Basidiomycetes) (Deuteromycetes)
S | TR, AT LA S| @ EIE TE @ T S| GBI TS, R ABS | S | i (i wHll TS,
EIoBIRE | TS | R & ERUCERADICIEY
SAARCESD A0 |
R | G AT ARG A R | S AT | F PTG | R | GO, o
TGS eiFfed | CHARYREISE % e | geeE I =iifye iR [ |
© | CIRITERIN 8 Coi= © | SR 8-b6 © | @FfER T © | (PG FHGAR
G NG A G | ST 3B 2 | CHRRIPIR O @ G | LT S S JB |
90 | @FeeT=e 77 =7 |
8 | STIEETI A 8 | SCATCPTI, 8 | (T & % (M1 AW | 8 | FAGSTHIAR IR
BTG T @ coifafra, FREoRbEN i Sffeat v = |
A TG | AT SHAEIHA R = 1|
@ | TArRR [ ARCLESEIE [ SRIESCE € | TniEge :
Phytopthora arecae, Saccharomyces Agaricus bisporus, Physarum viride,
Mucor indicus, cerevisiae, Claviceps Puccinia gramini Fusarium udum,
Symchitrium purpurea, Peziza tritici, Helminthosporium
endobioticum catinum Cyanthus hookerii oryzae

Tfem @iororg A =ARRmA YRS bEb I¢ @dte Rew w1 =3-

> | FIR@EREH (Phycomycetes) |

3 | SEEEIEEInA (Ascomycetes) |

v | e eMEEG (Bassidiomycetes) |

8 | FesGBr@mIEEh a1 Tz Fxa=eesh (Deuteromycetes or Fungi Imperfecti) |

> | FREEIREGA (Phycomycetes) : @ 1 T@t@d (2 <& @ @ &= avs, iR ([afemm c=m Seom
I AR F2F AT AR 71 [Ke® 97 S @2 @ATS FAT 741 2 | @3 ATNTFE Rl Y72 NG ST,
T2 Y7 TE TRYITS BYR NG I (@17 TRAMT FACS AN | G AT Tl TAM 03 L TSR
TR e ey sfeca best | Smigel- Phytopthora arecae, Mucor indicus, Symchitrium endobioticum |

3 | SSRGS (Ascomycetes) : SURTSMIRE @iige waeme 23R Soef et o [ow, el
MR (MR T ICI | SO e @RIT O eI, IR M qio & ALAF (@ e [iR2 @ree
ACE | AT T© T@I TR QA O T A WL R0 SHPICFAZENG | qord APIIE ZeaTl JFoRIam | Tizael-
Saccharomyces cerevisiae, Claviceps purpurea, Peziza catinum |

© | FHBeTREGT (Bassidiomycetes) : @ 78 z@Fmd 2M2fE ATG @F bR a7 Row 3z Merea
2@ FFCST=iR Teom &7, PR w@iHd JFMeeTREhy @ie S¥pe F4 &7 | Tfen @riRksa @ a
@y 0B | Twigze- Agaricus bisporus, Puccinia gramini tritici, Cyanthus hookerii |

8 | ToeBrEmIREM= At Feis INMEsH (Deuteromycetes or Fungi Imperfecti) : @ 77 =@ 23k
TeEiE &b q9 fow, 58 qma CF@ SURTRICIR 29 AT Sr=ia Sy 26T I & (713, ST @3
@fTe e 1 2 | @B @Tpe ARFIH 2aiF AR SRER (@@ FRICAR TR I TR IR | e g
wHfoad @9 TS =ad 2l @3 +ifdfge | Twizad- Physarum viride, Fusarium udum, Helminthosporium

oryzae |
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e s o9 (Vegetative Structure of Fungi) : =@ ewifomza ke 197 orore @@ | ama
@2 e (thaloid) | 25T G T IS Z0S 2T | g IR0 GFCRI W, @N- 78, TSN I,
FEw o= (slime mould) I7Ste =7y e =altFa 1R I7 =i-e1l /e et weel wEEhms (mycelium)
Y AP | MITIRIT 7% @ 7791 o Wl | WP 2l e wret st 22w (hypha; IgI6E 23
(hyphae) 3t | &3 =T, 213 M e Zasa &b AN (123 208 TREIERN |

IR @F A AR (B2 @F T zas ISR ot Fa@, <1 G @ 9 91 | 9| A Gl @i
T G TS AMZ | A [ SHLT T (e Tol | Seas =@l Qe (Bld AW 9o ool ¥B XS
QTG GRS I * -2 [N icea Ioet MR | qg Mg [N st weel @3 ke 1t T
AR A SP1ey 212 ToFeE e |

effslh 22T 79 ¢ TEFo | T TR @ (ANBIATE A= AT | FIF &7 ABRYS A e [T 2r© AR |
egbR {9 e FelFam [iE ek frapnibs el (coenocytic mycelium) <=2 @
DTS TREIEINCE GTe65 NREIERIN (septate mycelium) I | &S T@F (AIFF (TR (Tl [T 4301
/2T AR FREA GAF (AF A N FE @ | T (R (AF AW AT QSRICF OB IRA 0 | i
ggfon Facfin zaice Frearizibe MEETERN @2 TFe ¢ Theafae 2aitd G55 MREIE @< 07 |

@ (@ TAEE RPN (AF O o] ATHIT THA® 2 | IRTETC ZAFCE AAPTZEA FT60F AFCS AR
I | AZECC I NEETERINCS qZceieicrs (rhizomycelium) e |

@A @I SHER =@IE AICIERE 16 IR et 167 8 I qE [A3cEwE (rhizomorph) ;@ =-
Rhizopodium | Eftia 71 & A1 AT SR 91 wors WM wae e Wil @B I A0 | G
MEFRREE T@F I0e; @NF- Agaricus | Sfew YF ¢ waitdd NGFR @2 GIPTEETE I6 T AR SRRS
(mycorhiza) | T% @i Sfeta oy @2 NRERIREE QT 3372 el | Sfeta wwy @t Afie w1el, [Ree
FR FAFAN TR FCA GRR A (AP AW (*I199 6 | G ZA A&t | qq S fof s cag zore Sferma Sel

Agaricus Polyporus Morchella

o : w@itea vz [Abey
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T (1T 2194 (Cell Structure of Fungus) :

TR (R A5 FRERCSIR SN 541 -

s | IRTA™ (Cell outgrowth) : ¥ @fds =aiwe @@ &
J qFIfds ¥ 9TH, B8 WOl FAF TAM @A AW | Q@ R
NITE FOGE I | @ FOSER (MGR 7361 & @ g
TAN SICF Q2 FICSEA 01 | (@ FICSER R bifafacs @
AT OIS HAeT Fieeen 0 | o SeorFpe [iPed ¢ AT
AT W1 |

3| e (Cell wall) : [fen @fR waEs @RarbE
fomsl @ e SRFI 2ACHFT @RADIEE YL ToAMEA
izl e sm | azrene [, e, Fefa Senfm srea
T | FE6T ZCEN G OB T ARTPHFAIZE | (@BIPEE
T T2 G T PGt | @l AT @ Ty w_er & (o |
© | (&IPS (Protoplast) : (FIRbEE STefew Wy Qs
ARATE TEOSE (@GIAPG 0 | (@R, TIGeEN ¢
FTEfRmT TR Z@lt3d (@TG12PE oS |

8| R (Plasma membrane) : @b TowEE
e wRfEe ot «alh “reet “mi a1 @Rabis A FRkger
@ AT | @ @I I @FRREE Tw s S
oG 20A CANITSIN 99 I |

¢ | e (Cytoplasm) : greieEs AREEe 602
&fe el smie T RGeS abe | e NREERN 8
QTR AT ARGIAEN 99 7ME ¢ ATy | T8 ofee
WECTERICT AIZBI2ETH WAFFS Ao 8 1ITYS A |
12T AP AF, O AT ATF 1 | ARG ARes 4wy
RO aiRcicem, ooy, toalig, s agfe v |

v | ReET (Nucleous) : =@t ARGIAGE G I GHIfES
CIFR 3 Treer eG4 | afelh ek = h
e s viftzw MR arEe A | FeFaeR @@ e
SAFFS I ACE | (@ (P RAPRW G (TR AL LS
WG RO 97 I AT |

waFe AwmeRd (Food intake of fungi) :  omEe
(absorption) efe =@ WM Q79 I AT | 2R ©F
BRAT MR AR Wiy W omd w6 AR
I @@ ARAPFe A I weEE wiE W WLl
AGTOR @FEESE FERe 2| @3 IRH TMRTs 2k
e ee 2@ A | AW AR ARGIEAERS eI
(cytoplasmic streaming) Ty (Med AT ¥ =fGTd
AT | G TGF (TS (FICI NGB (ATF DI LT
Gy R SR | 2=, il afte, smifvEr e 4w w9 e
ObIRA Za@ita eldiv 4wy |

=i 3 (The growth of the fungus) : 3f&sice sifeie
e s 3w M w6 AE | sl Jekm,
MRGEA, Sy S I M (I ol 7 | R
e eN (dome) @M R | (TN WECE oA B (SHRA
(vesicle) T =@ T @RI 8 @™ bR tokE TAME @
GETIZN IR A |
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=@ ww (Reproduction of Fungi) : =@ aeifs RS smre, S ¢ @ S Gy 7oE F03
AF | (@I (@A TS AToq ANE HRIFEDE T IS IR T, FE @ (A ZANRA ARE 8 Te] ST
AT AFT ACF 7 | GF AT I R APRPE 2@, @FF— Synchytrium | ST S zaieea (s
SR TCO TR B T, o ol FOIRT A | Gl 7aICS I T 2F[AAIF =aiss, @=- Saprolegnia |
AR GRS S 1 =0

e & (Vegetative reproduction) : (MRICHR TN (@ G TN T OIS G G 07 | FFCEARS SACR
AT G el T TR AT |

3 | 98 (Fragmentation) : SIfi@iex &@itd @Il 71 (@ Ieat Ko SgR A1 AR ol T3ererm 4fes 2w
V3 1 STl e SAfiTe 27 @12 TAge AR afels st «w «fe g MIEIRETEE e w0 | @ww- Rhizopus,
Penicillium |

R | FEWAR (Budding) : 949 2@t (RCFIE Z0e T34 1 $3fa 38 2 Fevr 20e [ifed T A 2@itdE S
T, O SItF TN 01 | qrea Ty MefF foe =@ it weirey e ' =1 | @ TGRS
RS TR N &TT IR | IR ISR QA B T G2 GF 2RI TF0 Jernz 2o [ifes & Mgl T0g
b T =@ 7 Fa | @F- Saccharomyces |

(a) 7% @ (b) T $fe (c) T $fe (d) Ffen et
foa : o7 Fifer

o | fR-Rerem (Binary fission) : f&-Reem MyRes qwaia zalits @4l T | GUFE S90S (@m0 ALFBTT
T 1 QBB VIR NG Yo 4Ty (@Ica o 20w [ | Twrael- Saccharomyces i %35 |

OCO®DEL

@ TP @ DNA efsfrem @ R rereTE Kok @ w6 92w 55 @
foq %57 R-Retem

8| @it (Sclerotia) : @Il @A RQCHA MEEIERN elfogel SRER of@ YISF TOEGG FA FE A
PreE S At I I G e W )R 7 | NP AR o T TREER e I | @6E-
Claviceps, Polyporus 2e5iw |

¢ | s (Gemma) : TEFR Ay Ffo7w @fw@s TR =i MGz ARes =@ fi T G =« R
(R | P AR 6 Tgw I 0 @ | @w- Saprolegnia T |

v | FRCEF (Rhizomorph) : efege e 2@t TREIEEN A= A T& 200 Fa, 16 I Trel o
N 0, b ARTEAT | AT AR ff Tow MITIETIN ot & | @Iw- Alternaria Texif |
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(LESSON-5.6.2 : ASEXUAL REPRODUCTION OF FUNGI)

@ : Agaricus—«m e

(a) (b)

6@ : Saprolegnia—«= ger=ia

o s (Asexual Reproduction) : Reew @wa
CHR (I & (@) B T A 960
SIE SR G 0 | RS CHARSTER S
TAIF S S T 2T |

S| CHARRreT™im (Sporangiospore) : 3feo™
RIS CRINERIN 715 Al Tcol =k @ AR R
T SIF CARMNST™E e | G GHCFIE!, 581 @
FICSEAIRET | GA STIRECHRS F1 TR A |
2fels 7 weghe 2@ Tg7 @ Mot FE | @I
Synchytrium, Mucor 51 |

3 | IR (Conidium) : sFfeswER T A=
PG A IR M @ PR (AR Seolw =
OICE PRGN 0o (IZIDA-FAICAN) | Gl GFFOICI
(Phytophthora) wiaat e stcst (Penicillium)
R

© | e (Oidium) : 399 @ 2@FE e
1 el wrel [rere =0 CiiFigie =1 ¢ qifds
e Roe 2@ oiq qae Afve o srfews <
weeffRe e« | @w=- Mucor|

81 smigreic=i® (Clamydospore) : afege
AR A =P SPE @R WE R I
SPEE A A TGSl FA ezebE R =@
SAFIFS TG, o &b [FEE e qwed @ AR
8 Fea it FiRceciE (clamydospore) e |
Q I AWy RS TS | S AR ot gl
@ WREIEEN e ¥ @< Fusarium,
Mucor.

¢ | SIPTRITHE (ASCOSpOre) @ SURTEFSIREIGR
®FR R RIS SR SIS G@ R
QEOTE CTE TR RI AAS SHPICRCAE [0 |
@%=- Saccharomyces.

v itfeer=ia (Basidiospore): i smzmiheT
R =aSE @FTeIN IS Ked SepEs wageie
M2 A Ja0aq Seoim = 1 qmE idfeeriR
0T | @N- Agaricus.

q| TErAR (Zoospore) : FfeAW =@ MR
QECHARNEAN NS A B 7 1 @ A WG 5-)
wieoe  [HE gervilm Teelw =W @A-

Saprolegnia.

v W= (Uredospore) : wfoom a6
e fa WNeFamlRE ooim @t T @eE
FTERCEITIR T koS | Puccinia =@ts @ 43t
CAIE (v T
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@ &= (Sexual Reproduction) : 46t & (FItaa Fead M4 @ 7 907 =7 S @19 &« 0 | 9o
Ty MR feme w1 ol e RefFeT a1 wizeiit 3§ &7 | «awig Deuteromycetes =i 2ig! 51
TAE (@9 & [0 | @ & 78 zaetE w=ast (Monoceius), st (Diocious) 1=t AFREs  @iel
(Sexually indifferentiated) @a @ (T <% &F =0 | @A @S] HPACE QIS o7 AT | @~
| @iEE (Homothallic) @ @ s&a zars afsh 2r@mie 2-839 @R S+ e ARR) 7SR @ G
N, SIS @ITNIIES qca | @S- Mucor himalis.
3| @A (Heterothallic) @ @ s zansd afeh em2 2-897 58 @4 domera o= [efis @iy
AT TG 2, St RBIRIES 9031 | @+—- Mucor mucedo.
© | G @S (Secondary Homothallic) @ @ 5% =@its ¢ Afrgsea s Wefam ufb 42«
TR GFE CHME (T3 W GR @ 7 g T G AR R F@ QENUIFEE 2@s? Trel Sibad 30, oS
G @TNIFEE 30 | @=- Nevrospora tetrasperma.

I GIER TCS! RN @I S 730 g6 rere () wLie 2-=i=d e e s @i wfb e FeFaem

(n) M @72 Gt e e @ Bame wReB-ReHaem (2n) SHife 96 | MRES T@Fe S S

STCIoITE (gametangia) I | (W S RS foqlb Fog 7l 1 «ist (741 T | TA-

> | e (Plasmogamy) : &/t b S7Tseed T3CoiaTesd el 706 «]e Nt v Fesife =iet | Sge

@rRbE TRERTT (N+N) 6T |

R | Wik (Cariogamy) : Sqse =a@lts AR ~[772 qib FeHeR fiew a1 Fnfeenfy wb 3 Farre

(2n) =G IR 7w | e e maits wiEtE kR FeFm qit IR 37 Reifee g ereskabs ket (n+n)

B T AR ARSI TS YRGS T RS 7 |

© | g™ (Meiosis) : iR T 98 @G e AN I Repsie Ko #7 Mo 906 g32 771 §i-ke

B IRATC (N) SAER PG AT | 2@l d Qe foafs i w6rs #iit-

i igwnef (Isogamy) @ aow@ b oIt SIS SFRoreed s I8%; @=- %95, Synchytrium i |

ii. STEeEgEHAf (Anisogamy) : qrF@ 9l foR SER-SIFieR A6 oICER e W06 | =@t SyEeaenenf
433 3 | Twizad- Allomyces

fiil. ®mif (Uogamy) : @ cwea 7f6 micsrfest (suieslfeas ¢ Srnfaam) aq senf 96 | Fes Fifm s
warle] SRR et 7 @ feqiga stie e =@ wizeais 7 w5 |
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(LESSON-5.6.4: IMPORTANCE OF FUNGI)

TR @@y (Importance of Fungi) : TAERE 2@ ¢ SR | TE-FA-S@a® ¢F FAR Q&S
JETARIN @ @ AREE PREGE W0 2qF SR A GIRCTE A0 SSEfeod §ige | SN
GRASIE G G e @2 @ @I T @A SA, 2o 921 AEFeE A 2ae 7 $9Fe Sl
FogZ 7 23 | SR AREET RoF WU PROEE e {7 &7 oifers ¢ Wiy @Rk ARweE@ma M
Pl SRS AFH I ACE | AWOR A G Tl ST G (6T ToF PRFIR @R | ToAR
Sl SR IF AT @ | 2t 92 SRSIE BT 12 el Sl T4 AW, FA- TAFR S 8 [
S |

raied Sosifael (Beneficial role of fungi) :

> 1 Wifba T35t 3 (Increase soil fertility) : St oG =a® o @i ¢ Totra (R G BT
CTRAMILLTER T2 PP I {2 O (AF AW &2 I | PIF T a7 Tt (o @l (S0 e S
TomIe #ifere =7 @7 Wiba el fifErs 2 b T3l 3fa 3 |

31 834 e@sFae (Preparation of medicine) : e Rt @y tofirs Rfen w@e @< a<ze 2 |
wKifes ewgad auifs T fiffmm @om, Ffemem s, s weke Siehm, syrmfees
SETIETART Tofif Qe (F) WG, (¥) febifim, () TorwR tofits I7T® =7 |

© | A B (Fungus as food) : =@ie 92 S (A3 TG Ay e a9ze 27 | 6% =aie i [
T 792 341 7 3 g 4wy et 9ze =1 |

8 | Pt =@ (Industrial production) : SF& @S SHEEIRE, b, A7, TEEN @12 67 SHIFTE T
T[IZ© - (F) WEHRA TAMA (4) Fh IR @FF TAWA (o) 27 SeoAma 9, dmeniew @& Ced SyibTe
TAMCH |

¢ REdE oAt Rewd (Fungus as research material) : sAike GRS T%ed IEAR IS
Saccharomyces cerevisiae <& AH 109, PJ 69-4 alpha, Y 187 Twjifn &re q<2e Sl =7 | IR =@t
SFHE Y92 AL SR TR AR Deq TAFR RN wovw 5927 R | Neurospora «oas Sieey
GRRIRIRTIE

v Sffte JA@wed (Conservation of environment) : z@s +fita @@ Rae yftes -m &fEE
(decompose) 3w “RETE e “mief (A TEie $@ | @@ e Ifefea=m (bioremediation) 3t |
oy e [KfEE 03 T@s “REed FIE 8 =iy e R (R A Rsite Sfen <7117 1921 FA0S AN |

AT Fod fermen« (Harmful role of fungi) :

> 1 Bfgw @t (Plant disease) : Ustilago, Puccinia, Phytophthora, Macrophomina &gfe «i«, =I5, e
BT, 7%, 1Y 2pfs BT Fo10 W1o1F FoM 27 | AN T@F QM FAER TGS @l 7B 0 | F135, FT,
=ee apfe Tfen e siel fifen guifen & =ars |

Q| &t @t (Animal disease) : Aspergillus, Mucor, Rhizopus, Cercospora &gfe =@ Sqa ¢ Sy
eiife ez Rfew @191 7 =5ca | Microsporium =@icsa Siiesscel Meeas N b1 2t ea B 8 27 |

© | AW =57 € R8st (Degradation of food) : REis TGS T@l® SR W@y b4 @ Rafwt i@
33 | @w=- Aspergillus, Penicillium agfs zare =I15i7, S5, S3is @ (@fF 78 03 (13 IR ZAICH ST
GRS 7] 72 2F |

8 | Fd ¢ FIES WA FeMgw (Destruction of timber and timber products) : @FfeenizRET @faq
A G NHCS AGT TR I AT 0 AN 0 |

¢ | S B33 ®f® (Destruction of other products) : % @3[ TGN RAIFH SN HIG! 8 HINGH
tofi w17, 3271, JENIE wlEa, I, TR Dads 792 98 T AN |

v | SfesERe! (Hyper-parasitism) : Stas 2@l Stz T ST 94 &3 =aiF A1 8 8o Qi

O S wfe aca AtE | Gliocladium roseum @ Trichoderma =@is *R&Q @2 @1 (T 2
2[5 GO1F |

q | s+ vl (Others role ) : Aspergillus @3z Penicillium sISgiene @35cs 78 563 | Sbee e @se-
FCRI, @, SIFIE, [P dgfe Fea 8= Penicillium, Aspergillus, Scopulariopsis s |
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(LESSON-5.6.5 : PLANT AND ANIMAL DISEASE-CAUSING FUNGI)

FEIMH QIS TR @I RIR 2@ 8 @R AN
(Some of the fungi that cause diseases of important crops) :

TE W QTN RGN
S Early blight potato Alternaria solani
2 Late blight potato Phytophthora infestans
9| Blast of rice Pyricularia oryzae
81 Brown leaf spot of rice Helminthosporium oryzae
€l Red rot of sugarcane Colletotricum falcatum
Y| Blister blight of tea Exobasidium vexans
ql. Black rust of wheat Puccinia graminis tritici
b Powdery mildew of wheat Erysiphe graminis tritici

(Some of the fungi that cause important human diseases, disease name and the name of the affected organs) :

§-C, (1T S RAIP

TARTACER SFgel FCHH I FPRFIA =@IF, QI TN 8 ATFS AT I

EF AR QTR = R T HICHS
Sl Aspergillosis Aspergillus flsvus Lung
R Blastomycosis Blastomyces dermatitidis Lung
O | Otomycosis Aspergillus niger Ear
81 Neuritis Mucor pusillus Peripheral nerve
€l Onychomycosis Trichophyton purpureum Nail
Y| Candidiasis Candida albicans Mouth and throat
gl Allergy Chaeotomium Immune system
b Dermatomycosis Trichoderma viride Skin

mezd f[fen gt wiuwm (Darmatophytosis in different places of the body) :

T R RIS T A [Siaiai HIHS %
Y B caAfest Tinea pedis QicERIC)
2 Bl wzam Tinea unguinum T[S @ AR T4
ol B weofifem Tinea corporis 3R, M R WTE
81 i e Tinea cruris e
e e e Tinea manuum TS R Al
Yl e =i Tinea capitis RIRIEACR RN
3k et =i Tinea barbae LTS T
bl [EERIKSIERIE Tinea faciei AT SAGAY T
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Agaricus-«3 cafafR :

Kingdom : Fungi

-g. . gl. E (AF TRPE eife

Division : Basidiomycota . .
. A. bisporus (Leg) Sing
Class : Basidiomycetes af 2135 B e I
Order : Agaricales Affos |
Family : Agaricaceae
Genus : Agaricus

Agaricus, Agaricaceae ¢IItas S@+f® @FAeMFEDT @fw ol To&IA =@ | Agaricus-«= gefeet Tig
(fleshy) =1 =1 (gill) =@ wiesy Affoe | SLRTST qma eifoma AN (Mushrooms) 3= 23 | @&l GFFoI]
I ERESIR WA T4 Wfhrs, SRASRTS, AUS 0w W, AR MW, SRS TS s, Jo5 e (Ier apfe
B IFICE S AE | Agaricus-«R eefoetad Sy Agaricus campestris SRGE SfkE Hififee «alb z@<s
@32 @fBTEE (T 16T A1 ATI0ER TIST A0 1T T 2 |
wfd® 197 (Vegetative structure) : Agaricus-ad ™z 249 %6 S Kow, @F- THTZER TG TAZS
wfes st 1 MEEERE (mycelium) @ Sotaa s@w sl 3t §63f% (fruit body) 3t mfifessi+f (basidiocarp) |
A6 o 39 o7 A
> | EEHEEE (Mycelium) : auter sfs =eifFs, J@sE, Mt 9ed @2 Tha Fe It toRaea Mg gy A |
2BABR-gE w1y 23R (hyphae) e wiEw@@ (mycelium) aifs | qm@ @I WA TRGI2TeE, s
RS, T8 0 1299 ¢ ARes AWy RN (o™ (-1 AT | SfHFIT AN YIRS TOEG T wisd Trel g
o 31 «rF FIrEE (rhizomorph) 3 1 Agaricus-«d SRGIERN (mycelium) ITES[ | Fee. @@
TR I=0a ~14 923 Foare 1 iFfees= (basidiocarp) $<#ma Face 7% |
3 | 5fe Jt FiFfesstf (Fruitbody or Basidiocarp) : Agaricus-<3 IRR ¢ g s« iififeesstsf wies
o | «fs zr" T W @R ARSI GhrE FHIT A LS T 7 | b MEEFRIN *F e ofb A
I =, @ e o T o1 Jfa o =re Tl o1 R T | ke iifbewiA 7t sl Reefre- foea
I 36134 (Stipe) =R Boitz™ wrey “AEferRT (pilius) |

(%) B34 (Stipe) : THfeswn-fa Fw wtea wwal |
Sifoa TN 6139 | @6 ¢-b EBRGR AY, @@ IR @
AW AT @ ACE | G T T T TE | @
R Pz NeHF Tl G ¥ AR, @R TN SR
(annulus) |
() “iRFrEE (Pileus) : ¥BRusR Soed Tt wrow wrer (€ ‘_
Sfbre AT 90t | «fba Totfirest oreetl, e, IR | N
8 P e = ARFRIeR fystE @@ P qeE
AT AT, T AR (AF =2, IS A (7] T |
R TR (GIEH-TE) A PE (gill) e | Seiees
fa¥e1 35121 8 “NBfeTAeTR g Plwer e +5%
e | Pt @grem foaf i3 wwe 2s-

# T (Trama) : fitee @fiag si=e G wiew sifkfes |
@ @ FHIFR @ TSNS AR 23 T 1o |
# SRFREEE (Sub-hymenium) : R Sox s
72 B G, 72 A srelfis FMEFErRe e [
R I AP | _ fo@ : Agaricus-«a 6%
# gRmas (Hymenium) : fitem Sen amee iz

TAE  JPREEAN JE | TR @ WERE (RS

STRRIZCAWAN 20® TR® @R O AN IO IS

AF | G VA2 MR G o =3 |
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Agaricus-«d wetafes @@y (Economic importance of Agaricus) : Agaricus-«® Siftafes wwrg St
G2 TR 7o 3 Al T | @ TAEF T HCHC A 1 2

Berzifiet (Benefits) :

> | 4 RO (As food) : e [Kifen o sy zeam RS 37 miedt «f6 s «wy feemea #fafos | aey
R ITACH G B T | TSN JIFWCHS 7 1T BIY 9 =@z | A, brunnescens @32 A. bitorquis
STRIRCY o sAfsred qififereeita 519 27 | 7ifEe s e Agaricus campestris @3z Agaricus bisporus =reys
Tp WA @3 JFY | Giow! e Il €709 oI sfieat iy @w=- ArifiE, fiwia, Vit-C, D, K, FifiE,
ANTorAfE afre Tenf |

| fm e 3fer  (In industry and commerce) : Agaricus—«® BI¥ Aeems e AMBITe) @ FES0H AT
fRIgeLE! TS Srotz | T g Rty oifters 2w |

© | IfeFiz 4if? 3f&we (To increase soil nutrition) : Agaricus =@t Jo&_! ©i2 [ifen @ wle 8 (o
e off 1% |

8 | 88f% @t (Medicinal properties) :

i, e ST @ AP IR ¥ 8 TR T AR TRACADGA @ITH &y Gl T A= |

ii. ars *=F7, @, o, fobifim, «feewa (Ca, K, P, Fe, Cu) @« g8 =tz Il *<€idd 2w Fedwe Tre
T | A T e T ¢ Mt aft Fafvs (4te vz @it effstaig wret @ W |

iii. o @pF TEIHS (GTEIRN) TR Tl TGN HRAF, AR T AT G2 (A NGl 7= =3 |

V. GCS ErSBINT, GTBITee 8 3RGITCHT A Tt 2R (FIEAEETE FANTR & Foq SAW | IHFy s
(AT TH IGHI17 @ ZUEI Fafge A | I ¢ Bewe afsry w6 |

¢ | @t @i W (Foreign exchange earnings) : R4 STaid (A0 TEs Sref@ Wil <A1 | A719FSId
AW 51T @ FRAFTR N SR ST QA F @l e Fce Al |

gezifRet (Disadvantages) :

s | RErest (Toxicity) : s o Tew e B 73 | wfe7m awifs, @we- Agaricus xanthodermus 332
RS | ©IR P 4R A (A0 WF @ Al o7 760 A |

3 | Rt i (Destructive action) : IEs F1023 @f, 2, A apfed =S v @ AT |
© | (&1 37 96 (Deficiency of organic matter) : SRes @2tH &7, GITCH (6] I8 qiofe (Ll M |
TS 8 I @@ W A (Differences between fungi and algae) :

LIC[CIEREEE o= (Algae) =@ (Fungi)

S | SRPTEE TfEPleH TS, oA TS | IEFI B, FOA TS |

R | AR A oZfoTe OfF ey | SRR B rs ©iF G |

© | AGF IR € Sy I G A | | IR 8 Sy i ags A = |
817 TG | RCOTG! |

¢ | (FERADE | TS 8 (AFEIE T e | 20T I =@ CTEES fed e |

b | S AMy | TSI | NETHIE @ © |

q | owe o | RifeR e S A6 (7Ll T | R ICT! STt o167 (el JR 1l |

e e : > | WTEfeFe Agaricus-«3 IgIA IF R[esad Fe |
3 1 Agaricus =R Fefite FRAS B! #AleTd T ACI-COMR Tolre [rage e |
v | Ulothrix ¢ Agaricus-«a =ig<s 12 |
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(LESSON-5.7 : PRACTICAL-OBSERVATION OF AGARICAS FRUITBODY

Agaricus #ea (Agaricus Collection) : Iafwita Aol Rifem g Ko 303 0ow<® @ I Agaricus-«d
FHIG (A TR | CTAA (AT FHIMG AR FCA AR 7 RISH St »RTTHe 01 | AR THCR ~7 XSl @ABIet
i S *resad 79 |

R skgW (Taxonomical position) :

Kingdom : Fungi
Division : Basidiomycota
Class : Basidiomycetes E ‘

Order : Agaricales
Family : Agaricaceae

Genus : Agaricus

et (B (Identification feature) :
31 7 iR o et e aiide, 72 MEETERN @ FHIT | f5@ : Agaricus-«® 157
3 | AT =11-2+1RYE 8 AR 15 KT |

© | FHAMCT Toitaa Wil RIolw Trol; @7 I Pl |

8 | e s werel 51+ TR |

¢ | PrfereT frmet feefm wwet fm o 3 |

*qiewad (Identification) : S=itaie 8™ ST THIHG Agaricus s &< |
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(LESSON-5.8.1: LATE BLIGHT DISEASE OF POTATO)

A Rfen T e s b @ie Seeivs Rt @ kb | «r R[few awife aors 3 AwrweR Sfem ¢
eiif A1 TR @9 TAMTTR AR ST | THATHR @ wo TR @171 9B T ACF TR NG| AT | Zd®
4T3 FIC ™G, TN F6 A5, W (716 F207R [feq qxeaa el R wea Qs | W ol =i Rty o1 @ wm
ol ST 7RG STEAG F41 A |

coifet e Refee @i @ist (Late blight disease of potato) : 3125 F#te @RI, &FiF @R SR 49 (&
M WA TAEE o e Ko 2@ T AW | @3 @Nel AEoIred Mfoa Toraea wiet e Jorqed Afes 27 w2 @
LA AT T RQACE | AR AT, e, Fo Tojifn et o 203 Wb AGATS I = @ A1 7126 (blight) 1 =0
MR AT FoFF @19 ZEN @ FI26 | TGS AP @ Wt @16 FI3G Faee e Toe oo {2 2@
QTS I |

Q@ @ TEIS et Wi TERFITS % 2EfRE | A Ted AR, Firel, TTcEeR [few o 7w [oews &iw s)7
T2 BT AT | @ @R FREZ 58¢ A TS SACZ JEF A (T, T AR br,000,000 AR T
30,000 Tl (ATS (AT W T A 2fozmT afma Sf 7fe™ T «Afifos | TR ¢t 72517, IwTT @ AT (S
B A B T | PR S0 @ @A @ffSqma T @A @4 AW G TACETR Fhod IR 203 AGH |

@&t (Pathogen) @ FREMIRAD (Bgs =@ Phytophthora infestans-«a i@ =g [erfys @i
@l 3R T A | @ T@ER MR FartEhs, sike =i | AfiTe SER SRR AEEER (@S ATeR
NTEE T SRR CHRIREr ST Fof® 2 | CARMTETSTRIted = (1Y PRed CHRIMEATT oo 27 | g
AR e RB-FNSTTE G (o T | CARMRRIET &b (06 grid 13 Fofe 2 «qe i1 g sz
TR ARG AR TS 2T 20 |

@ e (Symptoms of disease) : e Rerfde &1 @ieas srwaef Naa -

> | NI AT ATOR T4 FU FU TLS-LIR I A (A AR | WA 9T SNTFF© 6 TR ] Imrst
AT T G2 (1T #S A F[E A FICE I 0 = | MR 7%~ [Fmg 1 st =1 (et wist 2w
QFTH SITT | 9T FIECE (TG WITR 75 3B 2 |

3| T I BT TF NANCETE 0] AR B =W | @ TN HF@ o WH Qe Aaqd M SRS e
AW A FARCA ([ D Sl AIRITESCR AATEfS @il T |

© | @Il T #ITe] (ATF PIeg GRR AT 7@ 12 K2 =@ THrs #te T3 | Siewd SiF 20 AFE *A12 QT /b1
ot «yi 1% ({9 =W |

8 | S AFoSR THa b ]S G 2 IR TGF@ EF G W06 ARE-Iwifl FIeT @@= (@ wiel (7l
T |

@ | TR AAT] 2 FAC @INFS TSR TS AWM o Mro! (FAFIR) MEEITAN 741 T |

s ReeitaR s &gl (Favorable conditions for the spread of the disease) : @8 @i i == izl
AR 12 & (A0 TRPSAITS SRFW @R @19 AGRTS TN SN 4R IR, G T Q24 S 78] FACE |
SRS STE] T4 TRV TIICA AT O TARFARS T (A G2 @R I 7% 341 ¥ | [eArea ==
Sece I SIeIEl So° CTEPTIMT {2 IS STARFS SBS! FHATF 7 214 2 e ae Sl 91231 O A A,
W@ 3 @7 TITS So T o TR I @A FTe AN | O SioN@l 8 ISR TAFE Twe! qU @3
TR IR AT O A (S ZAFIRSE AT FACS 2 | AMMA FC @ AT (O (&I a8l 2706 |
@ I #7717 I ST 20a @91 Tar Reweig @ee @rs @l IW |

efesiF/@rt W@s (Remedy/disease control) : Fsaffs Ssiim (Weeey @@ zawdbe [@fFe @1 @b
effssi/fAagd w1 787 |

> | @IS G (AT R Sl @R IR AeHCA I FACS 2CA |

3 | TUPTCE MR TGS P A0S TS | (@0 770 QI AT A AN RS ol > ©it (@am- et
T T TSN T S T AR | (N S AN 0-3¢ M o7 (ORISR bo TFHS & (2 T ©IF T el
T |

© | A ¢ HAIf eFIR @R ETFel Ifa TR | ©1R A G Ao 4TS 7F | TREEE AHS Ao 732 I
VI |

8 | A=A (e WS B 03 e e Wfoa Feva TRE TSI TaIee A T |

¢ | Q@ AR o gufe (@NF- R, Py, IR, sreRkenfe) [z 461, TN e SER 5/ I G4
TS afS ATS FC @ (@7 Fage T4 76 |

Y | TR A SoAfew e e |
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(LESSON-5.8.2 : SOME PICTURE OF LATE BLIGHT DISEASE OF POTATO)
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fom : Phytophthora infestans-«= SR S fo@ : Phytophthora infestans- 5*FIF® B2
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(LESSON-5.9 : RINGWORM OF DERMATOPHYTOSIS)

W @t (Ringworm of Dermatophytosis) : Wil @&l @IS 3 @9 | 8% ¢ =g AR @ @i we
e[ =S w0 | JEATeT @ @i (e R SR Rge | Efere wmcEeitE ring worm @R e S
dermatomycosis I | @ & Wil Z@F §F, 5, 94-9 Toifgs @ @ifa (keratin) 9w @foq a2 ¥ |
WV @I TR JECT YRR 208 AN, S FIma o @ @ 17 | <R [fey 2w @7 Ae@we ¢ qeifad T
q G B 77 |

@esim 13t (Cause of the disease) : wm zawabe @t | Bfegn sR&KT @41 27 J0e HiSoT *F @@ tinea I |
wfeFiee ¢we@g Trichophyton (T. rubrum, T. verrucosum) <5< &ais 7 ¥l @3 @l 2 2E | o3 @i tinea
trichophytina i trichophytosis =itwe «ff® | «=rel Microsporum (M. canis), Epidermophyton (E.
floccosum) site =ais e Amcs S A |

@Mtz AggE e (Infections) : STEers QT (@1 *1914, NARFR-S#{fvzg =9, A T (@& AMF 9N =194, GF
TFO FIF I G R AR 2 T@F CF (I Z3F) 7l SNGES 2 | @B @1 QIR RFI 0-¢ T | FLRerS
TG ZEAF 0-¢ T o[- @I T &P AT | (IR @O LR AN 20O AN, @ JANGH 4R FCS A4S
@2l T | T, WAR YF, T4 Tejife SIS 27 | WE YFE Al S Mg | SIS B T
T e ameih for for 7w #fibs =1

@A &= (Symptoms) :

> | QAT TG FI (G 1T (AT T <L AT FoIF |

3 | AR SIEE BITT MM 099 o2 27 G2 FAD IS G Z0O AT |

© | T e RFARETR 3067 PR I (A0S AE G poAii I A |

8 | PIRICIR A9 SIS BT el T -2 SO 7 (@ 27 |

@ | IR RO BIC BICH 1 B T, 0 L WO A TR T G S0 4T U RO (S0 (@C© AN |

@R afes/afemg (Disease cure/prevention) :

> | GG FF 2IRFE 8 SR AATS A |

3 1 effsr @i Reiisa ¢ ae Girel 21 e fa 3@ e =03 |

© | ISR T SNFAC AT FCS =0A |

8 | IS CATFlefel (AT AL TS = |

¢ | BfeeT s St «fSwiene e 91 gRATTR UIER FHCe T |

N — ™,
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(LESSON-5.10.1 : LICHEN)

#@w (Lichen) : aApfes ARERM GRPTR AorF I ~EAFFOIRE GF NS [eNe oo I | @7 T
FTTIR T RG] TF 10T BT | AFTOTS NZIZII I @ TR T T SIF AOIA STAF AT AR Tl
TG ZCS AN | ANTE TSFHIRT SoAFI AT ML I € R GO G5 I AR L A7
AN TF GRS |

TN ZCR G I ¢ I B@IHA TR | G-I € BAIF 2 ANl AT AF @ ¢ M W @
G T Sfew | 3 [ME ewifer zas ¢ qFh ATTIRERIFR WME awifer tRE 799 G I FE
G FEART AR F@ ©4T OF M@ I | QAT RE 8 B@R SRR Gl q1 FAiG_iwme
(symbiotically) @R 3@ | @ 4RTF IHA TORR GF AR @A ToFe & | Lichen *mib @itz wiba
Leichen (i, I &2 ZCEl “0AIRIETEe) 2@l REAR” | #1303 A139<bIal 2@l AW NIRRT (mycobiont)
3R CHIRTE SIS TGRS (phycobiont) 3t | et afzss syt (Eric Acharius) K@ sow it
FNRTICIR (T FCE G SIF AN FNRHS < 2 | NY[S sqwama 7w V. Ahmadjian #1303 8917
M 2Tl FCRCRA I, O NYF TSP ©0G G Fell 1 |

TR R @ '@ 1% (Relationship of lichen algae and fungi) : =3 R ¢ &alF S@w
AIZHT G G I 8 TR (A ofiel FCa por «F Tfew gl RO @G $0 | AT =@l ol C1eed
Ty fST™ emiq A, ACAPNREIER & AN 479 F@ 8 (e 4 @@ F@ | AR[/ME [ 5wy
FCETFALCENCCR LT AW ES F(A, VI TR IR ¢ B AR bifwl =70 7 | ©f2 #1370
TR, AN, S Fo1% Sfen, @A @& vl & &k a5<g) {vps |

TN @ GAE TRIZIE T R Sl =a@wh @ Rl (O IR @R TR e Gronpy Rt
2CF I (@I @Il TR Ga S_AZAE Ry 4R Fidi&_rst 11 cetves (helotism) 7 soiegifs
FE | AP AR (FE B TH I (PII TS ZEOIRAN (@3¢ @ AfE A2z I I @I
I SEnRG ©Ithe IRAIZNCS S ~&i<re] R [eavel w6 |

SR SRR TP wivzie fon quen «ar ffen qfgs wrigfe s | gqiTe =ae TWonlh =TEwwes A
N, @A AT A9 T AR TG ¢-50% 79 I | IS TRFHET T TR SIS A
IR N T4 T G MRS AT ARFAE TR TSP & | 2T |

#RFea [ (Expansion of lichens) : =g @ @w@ @@ MR IF @ 79 #RET STS ATE, @
) (@A G & AFCs A 711 R[fen AR G <R TR I AlR@acs e (cosmopolitan)
RO *Ie 41 T | =1 ARS T[N, N A4, e (W, Tal 212 BT ARITS 107 &pa sAfseet
TR | I 8 JOAF J0GA PR AGT FFCR TS RS M@ SIS 2NA | 9l e @ergfrs i
S ATRITER BICe ITFIA! AN ¥ S8R9l (@2arexia 501 (reindeer moss) =iew +fkfoe | fog by @wifs
Y (THRCOS T | @ 7IHE 3G SJfRCS FRCFCTR &I 8oolb 9l G2 $000 &S LT A |

#1230 (M85 (Characteristics of lichen) : =13tata Rexw feg W8y vy | Giete fase!

S | STIECEH CXIT € R ARFAIS ARSI I8 Fog Ten |

Q| G TAEE) @ Rawejrad Sieil =Mel-e1l IS = |

o |« f6 s, &ifew Twer w3z [fvn afs sgfer =0

8 | CAIIE SWh ST YR ¢-0% OF 759 (A |

& | ML ALK o «@0eT WA (741 TH; T WIOBIE, IS ¢ FHears |

b | G TG, S 8 @1 Tafore I I |

q | GO (T G F& AGETS =2ais sy ey el =

b | G 1 @ WS ROTR ewge SRS A 3 |

5 | e fNeve s wiwies (rhizine) 21, 30 #iif crad <5 |

S0 | I IRMACIR &S THAA FALIATA |

53 | Gl FCOTE! ©f TS |

53 | SRR @i 7t e A3t supERe (ascolichen) e |

9 | @ e AR @RESMIEH @R =ae a1 e s @Mfenzts (basidiolichen) e |
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(LESSON-5.10.2 : CLASSIFICATION OF LICHEN)

wiee @ffert (Classification of Lichen) : IpT3, iz 7107 &g 3 o7 2@iad 827 fofe wa
7R R T4 27 |
() Trrg fofes @ifRert (Habitat classification) :
3 | BT (Corticolous) © €@ stz «f, =41, 9161 1 FCed Tom & | @ Graphis, Parmelia
3 | Gt (Terricolous) : @& B2 ¢ oIy wewea Mbrs e | @w=- Collema tenax, Cora pavonia |
o | JifwcsET (Sexicolous) : Gt Ao WA HAltam A FErdces €@ w1 @w- Coloplecta,
Xanthoria |
8 | FfcetenT (Lignicolous) : «&1 SRR (et #1059 §=1 1 w1 @==- Calicicum, Piptoporus |
¢ | eueEERT (Omnicolous) : [few e Mgw @4- 21T, BINSl, @1, I, 7, 7 Topa 8 v | @w=-
Lecanora dispersa |
v | @™ (Folicolous) @ @@ T 1 A1 Sfea oMo T &0 | @ T ArelF Tota Porina
epiphylla &t |
(%) oot st (Structural classification) : iz 197 fefete M3 FEe v st i 7= |
> | TEBIE (Crustose) : #AIZITSA 72 GIF, o¥d WS, SJArew eI A1 Sfema I160e TP Hes s{ieel STeated
I RES MEFNE TEBS RS I | Gl AR ©IR GUAdCS AN TZPAS o7 J0A AE | YT <l
T4 COR W ©UF QAT (AITACHA A R Se*l 0ol 7 | AR =S Sd @ ORI MR GH@ ARG o7 I3 |
@=- Graphis scripta, Cryptothecia rubrocinta gsif |
| wifre (Folisose) @ (@ F&e ARcea REs=p #forR Trel, [mmr s, e+, oiisbl ¢ Iw, fFer ARewe
T ARHIRA (I T SIMAE (FIICIE T2 07 | @9=- Zanthoria, Parmelia g7 |
© | Foeare (Fruticose) : @ T8 FRF FFOR S, Gl AT AT TS (MR T GRR (TS SCAFG! &

SIS Sfeta TR SIS Fhcie g ¢ | @%A- Cladonia leporina, Letharia columbiana Zer |

8 | (Telle (Leprose) : (@R #2d Tae oFfod, 2aie R3fe eyqwia of wed Fu, e CRIER (@FRE Jig©
PR AL, OIS (T AIZCHH 90+ | (@w- Lapraria incana |

¢ | @[ (Filamentous) : @R AREER R il @R, 7 [ifre ¢ 436 @32 zas FHh Fwh 2ew
KERIZCAC azn?m ARCFA 07 | @94- Ephebe, Racodium 2erifi |

QT FTIE

() =@ @R fofEts (On the basis of the fungus part) : 3@ AR =@ Tokt fofE w0 M3t
gqive foF g9 | TI-

> | SIPTCFERE (Ascolichen) : AR v T@F SHPTHNREA @7 20a O SYPTFIRE I |
I FTIRCPAR WPACFTIRCR | (@~ Rhizocarpon |

R | iFfEEEw= (Basidiolichen) : =12 soasdl zas FHRsIEEin @ffs 2@ s iR
31 | @w=- Clavaria mucida |

© | fE8BIEEe (Deuterolichen) 3t =¥t Exaiaewah (Lichen Imperfecty) : @i so=<idl z@is
EEBIRAMZEIE @i 20 Ot fCCHIIEMZtR 0 | e @1 S 2 1 | @==1- Racodium, Leparia |

9. s o15ta f8fre  (On the basis of infrastructural) : e S Rgfe o1t =12 12 o | 3

S | i@ (Homiomerous) : (PR ARISER (i@ X1 ¢ 'A% (SR GG AT [ige A, o
@fIeER #@iRE e 1 @=- Collema |

R | BETEA (Heteromerous) : @R AR (02 11 S «fo 7S Bta Aa A, St (@B IR
ARCF I | @- Permalia |
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(LESSON-5.10.3 : INTERNAL STRUCTURE OF LICHEN)

AR WS (Internal Structure of Lichen) e —
| BT ergTE T G A A R | S eoooe e e soatioit L vl
| s ol TR AR w5 A 390 | Al SN0 L) ok
0 RCE-
1 B @R (Upper cortex) : @ el zass
e 2R e e | @ e ARS8
(ATTCATERFIEA TS 93 4R (A SPg@ ALl
T | 2R o8 IO [y AE It wake W
@ T @2 | FF ACAS T g NEhers
Trer e mEl S ATF | @ WE @ F @R
RGNS TS ¢ |
3| »RE w3 (Algal layer) : @ S =g ACGE
3 @2 oIS SAREITT R AF | OB @3 e
& 1 VTSNS Jeelq A | G eferifod B
TR G AR IR ACF | SRR 7S I
FYC FIE I (I T OB @A PR o : SIS TR TS

Ay DRI B | .
© | g (Medulla) : ™RE S 7s wTors Tierend [ wansd 23 i e aab wew@t | @ S

23 IR @1 7 | Q3fE VAR 2te e @1 Aree 58 @iy S gveid JfRkE | (g w6 2efed
=14i-e14t Rfen s gs |

8 | % I (Lower cortex) : (TgaR s 99etd ARRE «he UEITR T Tog I Sehie orF [(ge zad
23T TN FUOS A | @ e (R Fererspiamz e e |

@ | ARWZT (Rhizine) : TG M @ FEE T (A @ I JAFE S B T SIE AL
JCET | ABSC A AREIZAGCE] FNZCPA AN ST I FALETH A G AR (<7 A |

FI@a &w (Reproduction of lichen) : AR s, ST @ @1 Tty I A ACF | AR IS
(fragmentation) ¢ @i7® Jgy ¢ #b7 (progressive death & decay) efr =NETHa e G q6 A |
@Tcafeat (soredia @t soredium) ¢ EFifeat (isidia «ao isidium) a PRRfGeT=ITa T4 SR &=
0 A | G ZEN G RIS Z@iS 2l 5SS (A fid A Fud Mz 1 IS SRS =few e
TR TS ARCICH AP RO NS I |

3HifCT 20T MR T FEH 7 WS, FUEE, T A #1FS #pifeE IR S @ @ I ¢ wereke
20 I Mo 3 | PrRffER (pycnidia) ZE FE TR AGE WK TR LTS AR TR @ (TR (@F-
Cladonia sp.) e =z | PreRfeme Serer Pieffterie e za | FieRfoer SgEEmaIme U To7 zae
PTG 5T I | T S T@IF AP TAE ARTITH CHRITER AL 0 9wl AZE 0T A |

AR (I T JoTS T@F B SN ACF | SPCHEAREEH @ & =iifre g7 sl (ascocarp) @ed |
RIG] ZIECAIIR TLICAS AZCHER @ T T4 T A | A il 2eet- @ elfemn @ feeas =7 zaes
v T (PR (@biaeT e 27 e et qib fifre = =1

@IS, FES ¢ FHisw AZTwTR W «AFT (Differences between crustose, foliage and fructose lichens)

TR T

el Rew G RPN IS R Fhere AR

IR RS T 7, AICH A & A=A AP 91 AICH AT i A=A AP R, AR A
! e St T | TR | 1 Tfbw ot T |

W@?% BIi+51 8 ATSR I | BIi+51 @ SATSIA T | T *TT-HAS |

G SETIR ST, S S @ G 7B G, W @ @A A B WS, WA @ @ GV B
FHC TETM | FHIT TSI | FHC TSI |

e Graphis scripta Peltigera canina Usnea barbata
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(LESSON-5.10.4 : ECONOMICS IMPORTANCE OF LICHEN)

TGIR-C : ST G BT
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T WA ewg (Economics Importance of Lichen) : Bo=ft @ svwd Soafi @eR F=d
epfors Reae WA ¢ A GReed mae G AR w@grd Sl e 3@ | W Az SHaa e
PR BT AL S FI LA |
(¥) o=@ ot (Beneficial role) :
> | TR 43 R (As human food) : Sifeied AR ARERT INe @3 B FIRTRISEE AT FIce
T guife WeEE My RewT I97e 7 | TR, AR ¢ Wi wik«iE Cetraria islandica W
AL AW RO @2 @ A0S | OR[red Wwies Permelia, i@ Everia @ e @i=iit Endocarpon «s&
B A AWy R j3%© 27 |
Q1 77 AW ReTR (As animal feed) : st eiifd q=cas o @ w18 (A A | wal wwes Cladonia
rangiferina 1% A2 =9l 2fRel ¢ iR e 4wy | iR, BIR oe Ry Iereifa sidcaea Som —eieed
fReTM |
© | FB-7rer AWy R (As insect food) : Aspicilia, Calcaria, Lichenora, Saxicola 2eiift =gt
PIFT SRR TR T FBOCHR SIHBH & Wy |
8| 7% Kol Y&t 4B @ e @ (Soil formation and continuous vegetation in the bare
mountains) : % € e *ReN@ @ S (FA! G THTS 2T 7, GTATT FIEBIS A2 SHCAR T
T FI0 B T | AR FgF W S AH(E (e, TS GFTT 7T Frigre Fo R F@ @R @ A
AT pel-Rpel S | 0 RS BRI e A0 2 =¥ (Syers @3 Iskander) | @R o (RR0E
o AT e 27 @@ IfeTR T 7 1 @ iEfetE Jfew 15w (pedogenesis) I | P TRFR T THOEH
Tfew s S Wifhw R & | T TR SRS AR, FHewe A8, W, T, @6 @5 e, @
I SR G IG IF TR SAN AR M0 Ty | FIewz 97 e e 107 @R Sfev www
G FAZCHAR S TR |
¢ | T *F 834 (Medicine from lichen) : Sis REe5a sear =7 (2t [ifon sojd @==- T, wfe,
T, YA, TeTeE-7R [y SN AR IR @bfre Wi | [Kiey @R @At TeAy Tle @bie g
Ao FFERT Soiw aibambams FEFa | Usna @32 Evosin Te @il @ Gowm afswis, 2
e ¢ oizar eferaiss | aveiza] 75 Rgs gweaies Rocella montagnei 2t Sesm Erythrin I<ze
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KEY WORD-BASED SUMMARIES)

% TR (Algae) @ S ie, TAHTR], AR TR GhR IR ACTFICEITE Sencs CIe CeT |

% FiEgeEe (Phycology) : @R @ *1em R Seofe, wfexfe, agfs, miks 0w, e, [, Ak, oy
Torfn faea Reamfefes Sitpat @ siaaet 741 =7 ot @ (Phycology 3t Algology) 3w |

% e (Thalas) @ @ 7% Sema (T=GE 37, Fie 8 Aol oe F41 TR 1, SIMacs AT I0 | (@F- <=1, 2,
LR gy |

FIR012Es (Phytoplankton) : =Rt =i SRTIM T4 eFfon GFHIS CRIEAE FIRCGIATES I0T |
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> offeert Wt (Pamela phase) : @feget e 37be1 a7 Fitestl QefiRd w6 FMSHeTe S WIge &3 | @ SIES
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< SpRfAB (Ayakiniti) : afs3 AREE e TR\ CRIGR @F AW AR I 4F TRA0E TFe e, G Wb
T |

% SRR (Applanospore) : FTSERIT SRAATE C R SHIRTATIR 6 |

% BrfREs (Synobium) : e e Fqs @i [e Afsre [Os @ FET 907 T TE FENNIE B
T |
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(EXERCISE-5 : KNOWLEDGE BASED AND COMPREHENSION BASED QUESTIONS)

e 24¥ (Knowledge Based Questions)

YT @) (Comprehension Based Questions)
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{EXERCISE-5 : CREATIVE QUESTIONS (CQ)}

s | oo foa ufs =y -9 [T @E-2055]

(F) AR I? 5
(%) DRI (& F(TSR- [T FA? 3
() Twia A Sfewit afege i From IR
I ©
(F) AWy @ e« féieg Twioiess emf¥fs B Sfew (idiw ey
fCeer 39 | 8

Q1A =GR @t [EE, @@ 19w Ao smid 55
B = &6 @mafeads, @@ o s smd
RIS |

(¥) Phycology Jt? >
(¥) e =P R ST ST N
(ﬁ)%@WA@'ﬁﬁaﬁﬁywwmw
I
(ﬂ)%@WAeBﬁﬁﬂmaﬁﬁWW
FAE ST NI ATIE 7701 [0 39 | 8
© | &9 A = ATETFIF, SI9w 68 e GI IR |

&9 B = AETeIR’e € SR [Aaiersd (@re-2034]
(F) ez S 5
(%) Cycas = GIR® & &1 T 377 N

() THAEE PA-A @R B ge  Sfewmrza
e TREfeR fofare afve oy Sema e@f
ARG |

(F) TaEa FA-A @R Fo-B v Sfewenad Wy
(EIVT- 3 STC e Rmyse-fResae 0| 8

81

(F) TTH =as 2 5
(¥) e eEE e I 2 3
(o) GIRf5a I Sweaa ST WIS 1y 79 | ©
(¥) forgm GRS oo WgeTe II[@Ied -
e e 9 | 8

€| e AR AT 8 (Tl (MACH AT e
& el e Twme sy [Fg G (reTe Anedt
Y | GRIG®TT #Fs G- TF gams sce
FeTeere, @fb =0 6 GiC TRIZI |

(F) MY TR FIEF 02 >
(¥) FerGifer F=ce It 2 3
(1) Tt Sfafe TRREGT Tde oy | ©
(F) T TIZA0A AR @y fore | 8
Y [T @E-2030]

() FrasrafomT e 5
(¥) Prares MEETer Fre JF R? 3
() Tales Sfgfre A @3k B &1 7foa sy ondfsy
forer | ©
(9) wdtfewera fow B &fba qevd w<ee foead
9 | 8

Q1

(F) SRR 7 S
(¥) SABE IN FroIR 2 &7 3
(1) forem Q=B e tafBreteT e 4 | ©

(9) TRERE TR67 S Bfver feeer 8
v IRfm f =5 qvas wepEe el P s
(AT, SAF TS RETIT FEE (ST woTR A6 7B
TR | @3 SRF SeRCE T fofy Siepie oy

T e | [fArer 7 ([@I6-2059]
(F) Arefe 5
(¥) ZREEIR T e F g2 )

(o) Tl Sfgfe Fffms samfer S s ©
() T Sfgfe sfef el el e wik
G CAM*BTR o [ AR o=k [T F4 1 8
5| IR oI WEeRce B wEE AreiR AR @b
(= SE-E7 A SAfreer Al @3 [FR AT I
AR A6 (AATS (5T | SRS CRT@a A1 AT (o7
A A TOR el WARE «F epE IfRT Tfew
] LA |

() =R 1?2 >
() FAZEE @ R Sfew e 227 N
(*) TwiEE et B @R afesE Awfe T
Bl 9

() TR AR FLA A I8 Ao ey Ko 91 |




3-96v-38898 pc & all

AN~ ¢ TR &R

{EXERCISE-5 : CREATIVE QUESTIONS (CQ)}
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T e OF $HTR G | @ TR ST TS G AE
[T ST S LW > QI 8 [T 14T T AL
T(E ACE | WOS AT S589 AT (T SRR GO
o7t frcaferat o oy wET forer @ @ @SE &R
(F) FLCEITE F1? S
(%) eIyt 4T T (A Tw? 3
(1) Taoies Sfarfe @ Gicew wdtafos ey Il a1
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{EXERCISE-5 : MULTIPLE CHOICE QUESTIONS (MCQ)}

S | TP 4ieet fRearecae cofe =32 [51. @1."35]
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SNEN-¢ : IR O )

HOICE QUESTIONS (MCQ)}
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