@lﬁﬁ% GIEL

0W, W 8 TS DI

: .| S TR : O,
I 8 TqIF e e
ALGAE AND FUNGI.

mthﬁaaﬁswmnmﬁmmmﬁvwmammﬁ@

TP ©, (IR WG ZA T

(OACR] | GF (P LR SF (P T 7S A1 {2

T @firs comar Spirogyra VR R Agaricus TS TR
AR G S ICACY | G TSR WS Ofew, ©r3 qrva o Sies
FY | CRF SO @RS AT, O G TS G CEAPIRCAT
AR AWy 4BS FACS Y IR WO | T BGH @RS AT
A, OR @ IR GR AW GFS IAS AT A GR G TOHA A

PRGN | FT5 IR @ TARe ACH ST ST a1 Z0eT |

«Q ST AT #{0G Prendiar 7 4 PrE—

& ORI CAMIET, 107, T € 6 | A% S A : CAf¥BT @ 1o
& Ulothrix &3 SR, 5157 @ &= | AT | ORI G 6 OFG

IR : A% © Ulothrix (2STYE)

oUIothrummﬁmmmmWemn A 8 TR : Ulothrix <3 I T12C AGw
< WA B, 9N, 9T @ 6 | S | e : CaBy @ sl
<> Agaricusaim(m)l AN Y RANPY T 8 6FG

IS : A5 9 Agaricus : o7 @ YIAd

o Agaricus 8 FHIG eI | Mo | =ARUDS @I : W NS & Tl
’f’ AT IR T, T @ 2P | 4T » AU G - : WY G 31 Ring worm
< TR @ AN FRITY R | W5 o | FIRCE : O, GO, SO © &g

@.> : CO (Algae)

HRIATS IR &I PRI G UTF | G FOF GHIW, IS LI | GA TG FOF TS, FOF
TEREI GR APRAR T | AT DT AMCS GR EH TS GATS AR | PRIER TSR T
HEIST T W, WIS, 157 ¢ TN &pa AT W0E | AP, AFFS @ 5490 I8 AT ARG
oo e tafiey qar IR @R T, OIR AT IR S [ (NG e ARBS | S S
RS FIRCOTA®ET 3077 | T Ao s Wfbre wWiew 2 @ R SR SIS @RS ST
T | ARG N G CRFTE Pereids e | Mﬁmmmmtﬂm
TUSTHIRG 0T | GFHPIRE RO o S LT SRS SR | LT R SeeIoet, siieenoy, sfdeeet,
TAfe! @ LT FACE 377 23 FREPW (phycology) I TRFRIN | &% Phykos 54 atanned Lasgnnsd
oI | (RIS SO (Algology)8 T ZW) Al Ry &R 9o 000 LAEEA T WTE AT
IRCT T 2 | AOP T QPOA FCARCATIIRN, TSGR, T Bfew (SRR &) qoan
G G R AT o7 B SI0K AT SR @I & 1S T A SITH R 0 |

ﬁamt-ﬁmw (Position of Algae in Living World)

RAT-EIIE TS | mmmmmm(ww)@ﬁwm
(TR )-7 S |

wﬁqmﬂﬁwazm,mﬁqm%awmﬁmmﬁs{wwmwiﬁmwﬁmam|

Biology T (P G

Haters topperon.com




[RES

20, W 8 (FS BRIAR TS ©. (W FAIFT A T

PR 8 ' s5e

VeRITeR C3MIBT (Characteristics of Algae)
| 3 | (CHRI SCETRSRCIPIA TSI S SR e YRS ST QST SIS AT 7 |
31 G TRRAE, GRCIR A IGII | PRI AT FETIR P, Fe '@ +A1eT 4 = A, W @@
FARTAR (UFTCHE) |
K © | G (ATZ STHAR O (R | TR EAR HIYIRTS IR AT IR TS SIS (AT W
x (ITEA SR AT |
* 8| A CHRITERT (GRORFT) AR T |
¢ | AR GIRCG RETAITH AT SR FUCAT I Sl A0S T AT
b | PRIR (FE-21IF eqTs Erree S |
q| ORI IS SRS, ST SET ey |
v | TGF TTowy Qo SR PRI s AT #Al; SIS oI HIRTPITE |
, b | R SRS TR AT S AR SR | K?[W(Starchﬂ
! 30 | SRS T8 GHEFT TS |
- VORI VAR M5 (Structure of Algae) : JRAATS I8 AT PRI WALR | QTR WEH, WHS @
NS AT AT | G TS AR
S wedrsfas (@E- ProchIorococcus)m AR (@—Macrocystis , 8 bo O o8 «T) |
almmw ; na ummmmwrw;mmml

) S

@ ® ™ )
fomr ¢y, : FTHIH VR : (3) Chlamydomonas; (R) Volvox; (©) Spirogyra; (8) Chaetophora,
(@) Caulerpa;, (%) Polysiphonia (@1f&s t@m); (3) Zygnema; () Navicula (TA-GTM 24a1);
(») Sargassum (I 2HAF); (30) Chara (b, ¥ 6 ST WG WG 38 LHFT) |
SR (RICET PCAI ZCT PRANEIN | (FIRGTA AT AN FRCG LS S I T TS ATF |

Biology T (I AT

Haters




@lﬁﬂ? AR

06, W G TS BIRTR

oY GRREE-eT 9@

81 5% @I, @IW- Chlorococcum , Chiorella | GTHR TG R |
¢ IYTI GR AR O], @H- Uhva,
I R RIS, S, @S- Ulothrix, Spirogyra.
IR G FHFATTORT, RIS, @uw- Chladophora , Chaetophora.
ITIN R ERGIRI (R @ 2IGT SkT* fR®F) , @IF— Chaerophora.
Y| RTINS (FRPR) , @NA- Vaucheria | <A1 Far1die wdie e sorey Refmmiig |
| G ST, @F- Hydrodictyon.
v (R TG AT, @S- Chara.
51 (MRITS T, P& 8 AT R, @NN- Sargassum.

**ék)o | AR GPICATSTT FCS AR SHHAIR (Spirogyra) , (AR T (Chlamydomonas) , ¥R SCST

(Caulerpa) , SFRIFE (Oedogonium) , NG QFREA (Ulothrix) , SR N (Zygnema) |

IR (PIV ST (Cell structure) : 3 CREFR TRHFF (eukaryotic) | (NFFas NeTre-5gE
ORI TSI ARG o Sfeke w1 = 1) tRF @0 6w @bnbers S
TECIET TR | (FIF T CFEe (24 I8) e wy preni, @menk i sfeds
oRgE R, @R g ol scgm RderT A ARGEEE R Site T
i, 2. @AEPS, TR, ARREEE, IREEI Tonl Sy GR AES AT | @I
RIAl PR (A FIe[, =RIfES, mﬁﬁzﬁﬁwmmﬁﬁﬁmﬁwl GFA I (TS
FRAPIRDE (coenocytic) LR 0; @M—Vaucheria, Botrydium. <% i ez S e
2R RS (frustiule) 0 |

VR G IS kAT I | Pyrrophyta, Euglenophyta, Chrysophyta SR I® Chlorophyta
ORI RPN | Rhodophyta-a7 SRR IV, Phaeophyta TR J2& LT ez offds |
o O YT OO e ARG ARPBR

*’k* ¥ e s
Chlorophyta (373% C*1d1#T) @A @, [ eR Fawe | cres® (Starch)
Bwr@d- Ulothrix > ;

3Tq% Fil| Chrysophyta (O JCACRE) | AT @, 17 G SOTA G | SRR

& Swrzael< Navicula A (Chrysolaminarin)
Pyrrophyta (S ¢*ra#1) @A @, 57 ¢ wAnTEe [ rRmEe
Swad- Gymnodinium (Paramylon)
Phaeophyta (I cAae) @Al g, 5 aw ReCerenyn | wnilwi, Wb © @
- Sargassum (Laminarin, Mannitol & Algin)
Rhodophyta (G128 cAe) AT @, FRESPIRI, GPITRIGHT 3076, IR-97a @
nrzaq- Polysiphonia FIRIIRARA ' FIRIGH (Floridian starch,
Agar-Agar & Carrageenan)

< R R IS FOBEE-GE 2T Yo S A AT, JE 8o S SHEEE BIe IR ATT |
Y R (At T Bt WS e I A s
e e TR vnﬁwwmﬁ;sm SI6T S cwvnw E ‘Bioluminneenu’ atm

LﬁfwmrnPynophymmwrmﬁfim@-ﬁqc@mcﬁmmmmwm'

Biology TR T I “

Haters opperon.com

TP ©, (IR WG ZA T




@Iﬁl@ e s

0W, W 8 TS BIBNF

A 8 ' %9

| wI7e SN @INTB/@ING A | oI & (Reproduction of Algae)

fafow T TR e TR | T @ 79T SRS SITABAT 31 20 |

No\me'l"exblmﬁ(Vegeuﬁvereprodncﬁon)=mmwamwmmlwm

(spore)aT’BTﬁlﬁ (gamete)T‘jﬁﬂ}ﬁ»’@!ﬁs mwmmmwmmﬁmaﬁmm
e G 32X | TS SO e G 20O AN |

(i) TEa ReEw (Cell division) s GITITR (AT NPLIA0
YOI O A {10 TSI (daughter cell) 0o T2 2 &Sl
TSR G G0 41 T (FICH AfS 2 | THAlEuglena.

(i) SR (Fragmentation) & JeCo TR AN
R ST A IS O (ST (o107 &fSfs A T
@3B 9 teraree offfers = | T~ Nostoc, Ocillatoria |

(iii) TB®I= 7 WG (By formation of tuber) : (P
@ PRI AZES 1 Wita feea e B o =, W
oA %2 T AT LRI ARTS T | (i AR e =

(iv) 3 3 (Budding) : ¥ (bud) B2 WG AT (P &2
DRI Protosiphon) ST “JHT% CxraTE (72 B = | 5@ @.3.5 : Ocillatoria THRITA AGRH

(v) TR (Hormogonia) : JAPE JeS-I1E CRIFA HRCFN Afes zr ofell vure

mwlm,mﬁwmmmmmﬁwmwuc{m@m

mﬁm,ﬁmmmwm@mmwmﬂ@ﬁm

§iiE:

SESRERINCE

o
L
]
o
LN
"en
o
N

AT | TACCARET STERS 00 TG 50 Lo &; (- Nostoe, Ocillatoria | T &1 SRICARIIFCG AT
e #ffoe |
Q| WA & (Asexual reproduction) ¢ o R

@A e @ @ e T @ &
AT I T SIE SN G N T | ORI G

G (P PRI (sporangium— @ (¥ (WF AR %

B T OE coEfem ) Rowd I I qR € B4
TS 3 (UF SPRAT CHTE (O I (PR S 67 |
'@ 376¥1 0T OIS 57T I G (zoospore) 0T TTH- %

Ulothrix) SCRGT TGRS 3-8 FICEAE =,
SR (RICAT (AT CFCA S FIET LIS AT | (¥

-
o

AT
T2
fm

)
P
AT RS O
T e R

abrate e o TR (hypnospore) T, i ¢.5.x : PRI ST, GBS @ ST
R Ulothrix) TSI SEA REBRTRR O
(e[ SEBIEP™IR (autospore) <eets G Chlorella) FF TRICF (IR AN GRABIAPD & <My Feeq
mm%mﬁamm,wmww:wmmwﬁwmm
DT RIS W, T-Nostoc, Pithophora, Cladophora | TRIBY SIS CRICT RO «@wwa &Y ea
T RYYE W | AT SHCHRA O @ Navicula) Nostoc el porum, Anabaena
© | @17 &9 (Sexual reproduction) : syifs ¢ w5 sfida fiFTta YT (@ S W0 OIS
G G 0 | PRI G S RG] ST GUARCE WS S 1 T ACF; I

Biology T (P G “

Haters topperon.com

TP ©, (IR WG ZA T




@lﬁﬁ% SR

2026, W 8 GBS BIRAR QT ©, (WM A A I

Sob GREH-2T oa

(¥) RTNYIPRF (Homothalic) AT - IR (R Retfre @Al et Ty o @ e
T EROIG Ty T OF RN e 70 |

@- Spirogyra-3 3% &GS | :

(%) RETRAGIPRE (Heterothalic) I BFAFY - RS
IR S v — . 4 @
ORI PR 70 | SRIRE Y

TR fofere vt fo @t i e wh ——— LA
ATF | @ ¢ : TR RfSw e sfiseT @ Gt o |

(i)WWlﬁ(lsogmy:th:m«w):amq‘mﬂnﬁ’b‘(ﬁ-maw,-)m
(3BT &R R TN | @ G SREIIRG A
T~ Ulothrix \ gg Q{'\

(ii) ORGP (Anisogamy = WHRET = foF 7w : ﬁ.,., 20 3 o)
UL 35 MG (R M) e w3 ‘(b
oS (A S W @ O VT oo g

SYTAIRCAPIRGS 901; ©%1- Pandorina | ] : ;
e s § ST — o @.R.3 : Fucus-a3 ot sem
R TS F AT S F | GRS R 6 T T & Ty & whnce

3% @t | @ BTG, Sw e
aﬁwm@wmwwmmﬁmﬁmmwmmu

Genus : Ulothrix (Rev1R®) R

IR : Ulothrix MRS o1 Afea 53, 4w, e, zea, Tal- Divcislion : CChl;loro;Lhyta
T E1gf WP WY S | ST ARG 3 Wt g i e Class : Chlarophyceas
N ATG GRITAS 3T & AE | Ulothrix IR vofb eEfen Ty OFamily:Ulotrichaceae
afkpree? 1 =ifAre ey Aare, orT wos ewifs e | Genus : Ulothrix

hﬁvm:wothmmﬁ-lm:r(m)@wm
TR | B S I T 99 (2 @3 R K @ @ISR T WAl
mlmmmm.mﬂmﬁmmww,m
TSI 01 | (RITFTT TR REAS (Reie w3 b Sgm) @i wea
Y WS A | TS ool @rw @ A e W |

girdle shaped) 31 WRf WFEA GLAAPE TR <2 AT

5IBLF WA, T S R B AF | @A @
mﬁmmmmmmmmlmﬁwwm
T 2ty RS 20 i1, T e ey et =0

ARFCH (AL U. simplex, U. tenerrima SR U. variabilis TNF o=
&ES Affe TR 9T WG U, simplex G NREES AR Q...
T TN (3505) | ofb IS IRFATHT Gl |

S+ Ulothrix S8, WM qR @M &9 AGrS % w0 B &0’ Do 2909

QT | . (¥ 3N QRTER o
TR B G ZOUTE 1)

Biology SRR (PR AT “

Haters topperon.com




@Iﬁ@ i < Kate

20, W 8 (FS BRIAR TS ©. (W FAIFT A T

I € TS s

S | e SRR : YRR WG G G R 2 AP | G R (OF FHO U0e
“Afre T reT e, (1Y Remwag Mo Ieale W 9F I TG Ulothrix T SGed I |

| AT T GO B MG Ulothrix-93 SR G7 T & | IR AT SACAT™E

mgiiZ

W WgTNe WA TN T AT | GUHRGET
YRS 51 PGS | (T (1Y LS GEAR Ty
T RIS <0 | RITHET Q! W @ (A g&

PR TS IR 3R JC A1 | e eom e wea %’W

qrore grorfgny we y-oxff gl R =)
G@oNE greiR YR T @Es S @nberte
G GEI FARRS 20 | e Fr Teoig == -
YERIERICR @GS @ RIPS W R TR
e gt Ree o) aufer e fAde s
o3fF oy @TEIERS 3 e @ Rere sers =i |
2fSfs SISy (@BTERT X BIR FINEFIRG GUIE
FARITS T | 7 (I A S B 7T GO
qIT Y W P8 (BT (FITEA @IS WS 7 &P
T Beo T (3) FAPRO I MREGIR-T R
WG TR AEF Gk G gromfeas o 51 .8 : Ulothrix~a3 S &= |
o0 TR Ty T (R) FRPROA A COIGEEIR-GT WG YIS AMF GR GI
e S 3-8 grim Beoly = | qreiretE qpeife wigfen | @3l o v sfirafis
SRYR GrRGTE SRR SBIaR Aa Teoiy fRgeite (@7 T WY Gk (SRR Teefea « «ar
TFOE (O01 @O | X-b o oo (ST FIBR) 47 ST FIEEES TR @A &ier I8
MY SE T | W% R O GA S W FIEFIA 2, 7 SRS Gfb b 9o I @R
T A = @ FSTetTa MU TH Ulorhrix RETs 58 3021

2fe%= “Afare gr-iret griRitrm zrs ffe = 1, Sfkes ave srfite «afb e 67 3@
SR AR 1 FAT AT @A G2 @ICE 79 @bI2ns G 2 @92 SR
GG oF QI 1w IF WRAIRRBS Afers 27 | G RAmr-iae =1 = | opa s 4wy WS @
CHIEER WY G OF efoge Sy e I O @RS (™I 907 | S AR @1 i oF
25T R 03 @7 T T GR TFIRA @ Srea e TG s «ffsos =7

© | T &R : Ulothrix 936 fSHaPT 91 ORI LR (F ¢ 477 Saw@E SEW (12 Teog
=) | Ulothrix TR @7 A fF WIREMINP | @SFT QS QP G PR (@GRS
RemEeR NG v-ueflS Sy @bt R 3w oo weey @bt gt TEEfes sgfen
D VT FoRfe 1 TG T R e FTUFea | qwF TG T T | @
P wRl AR SAE GR GANRIEE A1 RGN (@ @ TS WG G )7 AbiE 52
R (R T WY R (PRt Sefea o Joeng eea @or | 16 fon Remers zre 1 fogadf
(+, -) T Fees AR G A1 e 57 I GR I 57 FINERG TAEE (2n) WELAE 5B
A | GRS PRI 671 ACF, ot FICEERET A F ADIAAB 2 G ot RS (resting

Biology T (P G
Haters topperon.com




@lﬁﬂ? i < Kate

20, W 8 OTS BRI TS ©. (W FAIFT A T

300 GRiE-2T g

stage) IO | fRAITTT A€ AT &p AT T I GR SRS G2 i R w7 | RS Gty v
ARt Rerem 20 G 8-5ufF TrIwe (n) qreiE (2w s SrETE) 3R F0E | @

2

A e

(n+n)
5@ ¢.¢ : Ulothrix-a3 G &= |

ot RS 2eTR MG GTRST (SR SYIITAIC™IR) ([(F T W7 GRS ¢ [Rereras
T TG Tfeww AfHIS 2 | Ulothrix 99 &476E Haplontic S8 LA snioreRbe @ e
I CTAFIROS Gd STgeers 900 |

[T W= (Palmella Stage) ﬁimmwﬂmmmmﬁ‘sﬁwmm
2B T @B WG AF | Q STIGCE AT Wl I | HRTS Chlamydomonas TR @ S (7T
T SIRETE A1 SO (7T AT I FIICSTT SR 1 0 STTACT™IR-4 ARTS 20 | ol (b s
A wE g SR T Remr w | @R o @ | wReE Hife ek B a @R
wregelf® e A @ 2l e T YR I GO AT MG fiF g R ARIS W | Ulorhrix-a
AT 7ol TS A1CA | G T TSl ST G A | TR e S A G YIAws (Wifke)
S SN Y60 SIF Diplontic SRWb@F I0; SWIAY— Fucus, Sargassum 1)

Ulothrix CRITPR 63 : (31 ety Teoims ReT 316 3, IR 0, @1 I 9RR €O, (8 377 |

Biology T (P G “

Haters topperon.com

O




[ES

203, W G TS BIRIR TS T, (W AT A TS

Chlorella Volvox

= M

w2 smfisa fiew (n+n)

Amanita muscaria Laetiporus sulphureus

Ulothrix ™33 Haplontic §<7v&

foafb Srerena 7% 3= | e (n) @3 foowme (2n)
TAF T FE (T | WA 8 @ G FeH | 39 |

ﬁa:wﬁﬂ%ﬁwmaaawmm

Biology T (P GACY
Haters topperon.com




[ES

0W, W 8 TS BIBNF

fTefe @ @ SIS = ACRI TSl

Biology T (P G

Haters topperon.com




[RES

20, W 8 (FS BRIAR TS ©. (W FAIFT A T
(o5 IGRR-TEd R0d

TR WRAES ¢FG (Economic Importance of Algae)
PRI Torral e 3P, g et e wtm )

TR TRl SRSt (Beneficial role of algae) : PRI Tordl e @fFr | el Sord
oS! ey Tre 91 =0

S | IS KA @ : TR SR TP F 201 I SHCG TR | o7 o7 I=q
TS IR (RICAT SHE & 1 | WS- ¢RI AU APRCIT GF A GR 7TF 7% Q7
FACTFRCATET T IR SHEH G S ZS IO A (1SS AW 0 O AT | G 472
Twrfaw Bfew ¢ e Ted w5 |

3 | NBre & RGBS TI® : Nostoc, Anabaena, Aulosira 29l Nere @ R Wbrs 18
AREITE FRIF $Ca WMoa SOl I $ 1 TS TR AR QTR AR QAR 0 W | 41
GRS Azolla GHTS GRS FRGBTEH T I T TS T; a9 Azolla-a NONA Anabaena azolle
TS NS TS RIS ARBIG FKIF I |

© | SR E @Y wﬁﬁwmwmmmWWCOZMW

3R ARCICT O, ST ! | Gl SCPIRCHINCTR Ol 0 PR CARIEe Wb e =1 AT 7+
27| [ primary producer]

8 | Beri RO « RfSq s (A A1 @32 @A #A1f ) SR e (R ST B R
I I | | SIBY Seter qRForRa St |

@ | JEAFTE (Biofuel) 0O : Biofuel Il Biodiesel (O G IS LTS (JTR (AT ZCACE |
T2 CHQETCP second generation biofuel AN SSfES FA1 ZTCR | Botryococcus braunii @ FE JIZS
U | Chlorella, Scenedesmus (P8 T FAK (5B 51T | -

O | T SR~ S T : FeTrS 5% L1101 SRS phycobilin protein AT e q6%
P! (C-phycoerythrin, C-phycocyanin) FHINN ST AR TSI Y FACS A | Ao s
e TR xre Rfsfe [feg afr war e 3@ @ 932 @ enf¥s afé o e s
(ST HIRCAH-9F TG &1 T |

9| TG e SR AR e Rew Re s ST T R Sk 3fE w0 @@ 4y
M@WW@W@BWuWW@W@WWﬁWWW
faTd= a1 =, T 2pR #AfIe AT SEPNE €@ I 2 |

v | Wfbq < Ry memﬁammmmmmwmmam
Teoffen a3 fadfa sar =3

5 | MR AW RO : abiwer zre Sy eufen e, @amm- Ulva lactuca-(F T8 AWy e
A I APTR | L AW SIerer Chlorella G0 SO ST Gt |

So | *Wy RO : Laminaria saccharina, Alaria, Rhodymenia 2l e RBanw Rfey mes
AWy RRETT T35S W AT | :
) | (CHRI (RIS SOTCAITRE I B : IR 20 @nw e (R T facw s =@
Q@M BRI T SIRAFT @ PR (I T W, ©R A =7 Fwfor ST ¢ IFE | 9
%m tofire Taem a1 = (PREITHRT (Pithophora) /¥ TR THN € IIGTE AR I BT
R Sfewfaem e CRERT ©. (IR Seasicwm St |

BT tofea FTe a1 AR JROSTRR ST RfRMIIETEaR oItRREITS Prof. Gustafsoon-43 (9T |
Pithophora TIRIF CFIETE 31&, ©IR &FSTHF Q TIAPDRDL G CFEee FoR, (720 3 W
-7 (ZTFI)-3

e CTaTeT (@t Qo1 ol Straxt T

Biology T I G “

Haters LO f!\‘»‘ ;_\.3" eron.com




@Iﬁ@ s

20, W 8 (FS BRIAR TS ©. (W FAIFT A T

0% GrRfH-2RT %4g

IPCEA WOl R GF QNG FO! (fem) ¥ TARGR | AfRRS @EPERIPIIE TR ACRTS
wo—d00 IR =, ©I% AfTS AP IR @GR @ TIACS WBIT 27T TR |

IRATITHR SY AMCS &fa e SR, I =N &9 [0, O Smeqd 567 Fare =9 T
A A AR o | WA @ AT 4T, TA-263-R0e A 04T Yoo SPf AR To@N I3
A3 | QT T T ATEE @I R o da TIARGIER I = AfArs A swgeyf S,
39 WHCF WA 3G 9 TR (A 0o ARFBR T Qe SR W53 A0S 68 e SHw-a19e
AR A (A0 TR | AT AR TG > HZeroq AT 4T 3 20F | 4

Q@ GReFgy wIfe FEG wds AT WGBS American Chemical Society-d Sustainable
Chemistry & Engineering ST 213 2 | 47 NGTY GG IRFATAR R A@E6S S (o |

TRITR SR SR (Harmful role of algae) : PRI W1l 5 39 @ 7 | S0 o
i ey S 2

S | GG I (Water bloom) B : 3% I e sif$a sif @wg coveet g Morre e LR
(mmmmmbﬁm)mmwﬁwmqﬁ:m,mm mumwmmvnﬁiﬁwm

ilmm’jﬁ Cephaleurmwrescens e eEle 5T, FF, WA e @ YR @
TS BT R I T ICT T |

© | TR G 3B : (AT (FIAT TR (T~ Oedogonium-47 (I (RICA SGITS) WL o1 @
bl

81 IR S : (TR ORI SSgT WIIad (3 S 3T <A |

¢ | G Pt : A1t TA7 95, AP 6, INFTR @R, AT LG AV GANAT ANeNS A
T SReTe weae We Revems 20e Al | TS =T PRt ATe SEem (rF g7 #1498 20 AId |

JIRIRE : Ulothrix 7 RS LI |

AR : Ulorhrix &7 SIS TAT ST G 712E, W&woRE, 1064 A1, foonfamy, wike, wrem B, fem, «f,
3w B, cofdre Tomifin |

FErEfS : wmwwmmﬁmwmﬁmﬁmmwmmmﬁﬂm
WA YO A I GR FrmdieaRess ©f AGaw $E A SRS I |
wmwwmmm%a@mmmﬁtﬁwﬁmﬁwm;m@muﬁmm
*ﬁvwmﬁm&m%&mwwuﬁvﬂmn@@#mmﬁvﬁwwﬁﬂmm
foqr Sreeq | oafs sk s oz

e - ; -

(i) afS T, ST SRR 6 G T, (if) (PIRGT Pregien, W S @iy 09, (i) AT &,
et A1 oRfS wpfen, (w)mmmﬂvmﬁwmﬁw (v) @ fesn erefo 399, T @ 7S
YA0; AP (RSTRD 6 |
W.%ﬂﬁﬁmﬂvhﬁmﬂmwmmﬁmmwmmmn :

Biology T (P G “

Haters topperon.com




@Iﬁ@ oS

0W, W 8 TS BN

v

T @ A 09

€.X : RAF (Fungi)
mmﬁﬁmmwwmmﬁﬁmmve kingdom) ceifafImyIcsT
TF AETR 9T fungi ATH WS | Fungi (GFIBTA fungus)-47 IR &7 31 QT T4 |
TRHF G TR I A A 2R T | RO F 1T TS 31 = ANREPFE (Mycology) Al
RAPSG (Gk. Mykes = fungus = &I, logos = knowledge = &) | q 4@ HfRATS &R o 000 AEIER
@S e g |

AT IO : RANIA & MERGS AR 201 WG, Twer, wffie qmpws oy
wmmwmmmﬁﬁﬁﬁ®mm%m§%ﬁﬁﬁmvmwmwmﬁmmwwmmrm
RAIPICT! YRS 08 W1, Rrres REAppryg WBTe ©1eett oty | 7w warset= s@ers fmmf |
I S ST FIPTRR AT TR &9 AT LA | B '@ AT TRPTR Rfet SRy
mwﬂﬁﬂ&mm%wmamﬁwﬁ§mwmmwwm%wwmamm@wma«
MR GoF JOHA R IPT A | :

WY T@IF A AW ARFT (Honey mushroom- Armillaria ostoyae) : *RAT BT ST G B 1oy
PRI I PTG T AR 800 IRF IR AW 000 GF GRF €9 FS e | «ff fghon T
R T o1 303 A (R RS Q- Armillaria mellea SHITH ST Rogae WO | o7 was
R o g e @ Rare @ et e wrewfies Wi w0 20s o | o NS B
SYTABRER (amatoxins) T AW AT |
S IS @ISy / QET A3

> | (R P TCARPeRRIeT ST SR Cce Sy S e | I/ &R S/ @iaifoe|

3| a1 JEE (saprophytic), HHERA (parasitic) 1 A (symbiotic) B 901 #0 |

© | G IS W o @IT oIS S e Ry sy R |

8| RANFA (DT FROT (97 e wibe sferpramze) s |

¢ | AN RS AWy TS HRCIIE (glycogen)s COMIRT, AT AT g wifzwrel SRS @

5% AT AT |

Y | R SR By 7% |

9| TANET G GHCPIA (unicellular) |

b | F SAAICE AT S GIRCT ISR St AR = A |

5| QrTe o= o I =)

So | GIRCANG-4 TP RreTer T, O YR TIIwS (n) |

5 | SR =T TR e elftF ST oif ke )

R TR e O WG FAS! (FSF Soc MSHNEAT @R FOF 50°C @ €7 ST

GITS ACH) |

SO | RIS LTETHIRG! SO Bfew |

38 | G RIGT & 4 G@IFA (72 QR 7 oifds |

et fReew wmERte S5 wzE Row FEe | FIE ASH =W ¢ 31 Zygomycota, 1
Ascomycota, \© | Basidiomycota, 8 | Deuteromycota €3¢ ¢ | Mycophycophyta. «

IR AR N5 (Vegetative structure of fungi) : IR T@PL I | @A (7T AP
(filamentous) , *RIf¥S G T HRF | RAFA AR *RIF 5L Q&I (hypha) G- I8I50H TBRF
(hyphae) T & 1= <5 ATF 7F, IR ' TR | (I @A G@AE TIFT gD | 2R
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0W, W 8 TS IR

308 SREH-2RT oa

ARLADIACE GPB! (septa) T | GFHTS &7 AT | @A @Al @S LT LuADARE 23 (PR
RIS A 22 TR T W@ (e WREGIRIN (mycelium) 301 | TRGIFRICY S1fg®
PG T T AgDIARR R @ WEFRRER = v e Praridte wkweRm 30
@ -Saprolegnia sp-& (AT TR | (PICY I TIPS G I GF4E FAEFPT AITS A | (P GIES
R A O PIAPIRD 051 | *TEIA AT (T (AR (TSR [ @0a 22T A IR
ORI (AF AW I I G | (I R (AT i (iRl IR eice QEIBIaaN, e (TN
Phytophthora-CS (AT TR | ARTI* (AF AW CNPIA TRTNS ARGCAC 0T | (AT (AT Troeelfera
F NIRRT & A 0T 210 T FF TS ARCENE (thizomorph) A0 @NF-Agaricus-Q ATH |
et F T A AR SRS I TSR e T T ol (@39 A A | GHAE
TEFRREH QAP A @F— Saprolegnia sp | ew T € QAN NI G0 FCAGI W62 A
GAIRMATS 37 = NRCIRIRST (Mycorrhiza, pl. Mycorrhizae) , @S —Amanita | SHr=f" Semma &y
« TRIPRIZG GO 7R eF gy | St sy «ar e e, Reaw I et TR W
R T (AF AT (AR A | A SR O | @7 e o ol FtaR werer Sferwa Bed wibe |

S AT (Reserve Food) : BAIF (IIY ARCIIE @ COAIHATA W] HW© AT |-

TACFA IRT 989 (Cell Structure) : 7 TR @ wor Sfe@r= 2aes @E 7o SkeT
T3 Qb @ RTBIERS |

S | P &P : RSy it =atea (T AP A1 ARPTAS SRR CPICHR GBI SDICaa
Tomm IO GrSw A | FRHT N G &P Give ARPTIPRIZG | (ATHIAPTIS FRIF AR Ga
o4 1% | <5 A1 8 STy FITHR & (W | '

Penicillium Polyporgs 2 Morchella

@ ¢.v : IS @ | 97 TG 7B NGIFAF, Polyporus @ Morchlella
<1 GBTOY SITAT (T A e oS iy sgdrsfae |
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@Iﬁl@ v o e

0W, W 8 TS BN

I 8 =P 0¢

Qumﬁ:mﬁamﬁ@mﬂwﬁﬁwmmmﬂﬁﬁmmﬁﬁ,
ARCBTATE '@ SRt AT TR (@ITES oifde 20w A | TS« swfwe 3T o = |
. (t)maﬁrﬁ:m?mmﬁwwmmmwmmﬁmmﬁﬁwm
T AT | TR (ITEIE 4T TAA ergosterol | (PR CRITAT CRICAT T TG LA SFH
STE 0 TGN 167 3 AT |

(«)W:mmmmmwmmmm.wme
RS NG FARGILAEGH T AR € T | G S MR FRGIAE FAFIFS o7 @
WM|WC@W&WWWWMW@@
mmmummmmm,m,m,mmm.m
oE5a TR STRCBTRATEC T T CIC 191, o1 a1 el 06 FCAIBNHe o A |

(ﬁ)ﬁmmzmﬂmmwmwwcmmmﬁ@@wmmam
AeRmeT o e ¢ stey RSRRR W@ e | TR @8N S STrFEe W AR |
AT I TASET @ (TR NGBS (NOPEAT BT 1oy FT A |

WS CIRAFET (Dimorphism) : foFea v PR forem w9l AR @APTeTS
wiknR¥em 1 | Histoplasma capsulatum f6TS SARPE qR LT T e Rer S[wgw
303 | «f ReBrerewieT crt % 30 ) -

TR AR < GARE (AR (absorption) EféR Ay &RE A1 T SR SRATT MG
AR HEIRY PR IR A AR IR | @ AREFS A WA TR [T A
ST ENSEE YRS T | q IEL AR X Acd ek @ ACF | AES A
SRTBIEERE 2T (cytoplasmic streaming) WU (TR ST ST YT AT | FTE =S
O (RITEE TSR (AT TR (haustoria)-4a NTT AWy (4Tt 0 | a1, #iS e, o
e, W e wiad ¢ FEBIm =arss a4 AWy |

mqﬁ:qﬁmmwﬁamﬁmaﬁﬁﬁm%wmnw&ammw,
TR, ST S 3 A (AR w T (R TR (BT (dome) TR | T WA
wﬁc@ﬁ@(vesicle)wwmmﬁtﬁmmmﬁam@Weawﬁummmn

RACFT & (Reproduction of fungi) : (RER® s FYRITS e, WA @ @ AT boenond
SRl 0 ATE | (AT (P! BAIP LEER T (RIPTADR Ty IS JIR© J T @ RO T
R € T SO AT AT ACE A | G TR T TH QEAPANS Qs @ Synchytrium. |
TR SRR ST (AT AT 200 G S8 2 ) S eI A | G R
= RSP TS (- Saprolegnia ) T TR wmw el ST SICAGAT 1 2 :

S | WS & (Vegetative Reproduction) : CTEITHA TTT e & =0 | Fafefs Termea =
e T A AT |

e (3f%)

7
@‘”&"6‘* W&m

e REgorfn TR pd
B ¢.q : HO07 AR wdre Y B T worer & |
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@lﬁﬁ% Ei i

06, W G TS BIRTR

0Y G2 @

(i)hﬁ?ﬂﬂ(mgmentaﬁon)zwmaWwmﬁwwmeﬁﬁ»‘wmmm
(TR AR &, A< Rhizopis) Penicillium) ‘ :

(i) R-ST® (Binary fission) } iR T v e w6 seterene At ww @ el
WmmwmmwlW?TSaccharoMyceszmml

(iii)iﬁ'ﬂﬂ(lludding):@mmmﬁim@ﬁﬂmmmmmm
RN Y I 1B ;A Saccharomyces TATE <Fot (R TR |

R WA & (Asexual Reproduction) : NP WA S @Y1 &fRr =t C™i Besw
mlmmmwm;w—mﬁmeaﬁmuwmmmm
mm(wmm)mummmwm@mmwmmam
CARI@ST™T 74— (i) ST @ (i) ST | CHRIGST™T JTL FIET & AT O
TR T, - Saprolegnia | CHRIMGT™IR A% FIERET 0 ©@ O SR 90 |
Efeq eoin frea ata elfefb cwirmemes ST St s (VF G4 TS AT @F— Mucor |
aﬁﬁwmmwﬁm:ﬁmammhwmm,mmmwﬁhwm
CRIT. o4 S e SIS et S SIS 0 -GV, Fusarium | CRGTT

: ”%\

w
Iy
cv(::?c% / (n+n)
*@Q_ e (20)
NG @1 (n) i
f
+ -
MR (n) AR (n)
T [ Trome (n) v ]| [ Romre (2n) wm]
@ = Roomre wore
'*(2,& @ © eE ey

/

9
: %
“%1«\ e

Blc b
f5a ¢ : wTeT Bew |

T AT wgfe 20 voy T S e oy (5 ¢.% Q Penicillium &R Aspergillus @ FffeaT
CRAHH (T AR | Saprolegnia-ce QU ITas ST4TH ST e 2 | AN QRFGT g Jea
TGTN CRITHT CRITHT A0e fFow =7 | @ T YGTF A (oidia) T | S CWITaT T TR 0o I
SRFEATICT TG TH Q@F (R 97 I @ Coprinus togopus |
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© | AW &9 (Sexual Reproduction) : ¥fb *Mfitsa fFwaa Mg @ G WO ACE | B
GRS RGN (I2I60s- smfGnfET) o = | mfGnfe i G = ok @R F (1 +,-)
MG 932 7N (I AT @RI TR 1) 20 O WRGIIRAG 3071 | R G F 0G0 @y ==
AqrEe o sTREfEmwe wARRRT gk § it o @ @) 9 R @ T
@TER fEmre RO R § @0 G @Ed fEmee cBrammnfy 3 Sl 30 | erfiwens 7
G (IR (OISR R 908 IS 1 T AT (plasmogamy) @Rk #R efamy b -
0B e 9 20 PRI | FiReoiR T wnRea’ JfE =1 G R, srewwrmiy ¢ Fnfaesmfy
q o6 1w T PR AF GF T T | EIRONGT NEIPE Reead ey wa@t Jman

I (n) SLENS =0 | (B ¢.9 @ Saprolegnia-cS ST @ SHICEHATAT (AT 2T 1)

PTIELIOT I T GRS PR T TR (TS0 8-bTb PIIT™R o 20
FROETRFIG! A I TEIR-(S JIFfoeFH-q B IifeaTT T JFfer=im Sy =) F55
ATFA AT G AfEA G5 mating type-<a (+ <Rk -) SNRIGTAGT e @@ e I fog iz
7% | A Rt | Ined ek ot fife 2eam (Ffenfl) f e @ ¥R oo
IO § o[ A Tws SRR R 30 | RePOwend 7 aer it Qe HeiEm
8 1% I TZTNS dikaryotic (F1T I dikaryotic TZF I T | A NIEEHRN GHA AT OO
dikaryotic NIErerTT 2o 27 | b HefFar A 3T «ft SR (dikaryon), SR T & (+, -)
fefaam A It «ft BIERRE |

WAFA 63 (Importance of Fungi): T3 ¢Fg SPEAN | @@ SINICvd € ¢ Frfiafer e
ewmmwwtmﬁmﬁmmmmﬁm coufy SerfRer e
TS ST FHSH 72 |
TANFT TAFIA &ASIT (Beneficial Effect)

S| AW RO &@F : IFW (mushrooms-Agaricus, Volvariella), (& (morels—Morchella),
im(numes-ruber)aj%mﬂﬁf%sﬁﬁmmwwmmzﬁﬁmw&m@
JRRTER TR 5T B T | Agaricus bisporus R A. campestris SEO7 NN G RO IS
T Qe fPee THIRT |

31 ey s : R eem IfRmTER Seifre wnfSanabe fRBFER, Penicillium
chysogmmWW(WWﬂ! Claviceps purpurea T (AP ergot 0O =W T @y RoTI
IO TJITT ¥ T, ROM I W PR O THA T IO JOIRE e (F
(Tolypocladium inflatum) FETPIC™MEN (cyclosporine) €F4 T3 =W AT ARLET @IAT S AL FACS
JPIFOIE IITS T | Aspergillus T (A COAAS 2AeqT T, <t SRS fFamm o= | srwew
ey SICelT WPRFTT RIS P Wizee S!S AT | (e IMFTs e FeeeiRim
G BT | G TEPTATE-92 T ToAm | et i3 $90e YriPrateiae 634 ¢l =0 |

© | & W1 © Bee tefirs : Ry aufen ware e AfifErees Iegs ffey tar wife ¢
SCS o B4 T | ANF-Saccharomyces cerevisiae TAF (AT TACKLOE NS SLIHS AN T |
TRIGOE @ 057 WIS CofF FACO Aspergillus BAP JIA T4 2 |

BIWRM:WWWWWWW(decompose) I3 A Ee
e (AT RIS I | @ LS IARARBET (bioremediation) T | T&7 e 442 Fa waw
AT B @ Ty G R o7 1 HASIrs Tfew 7 32 FACS A |

@ | N : Gibberella fujikuroi TINF TA (AT Tferva 3 zawa= Rwafe «ineam T |
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@lﬁﬁ% o

0W, W 8 TS BRI

X%

0t GRAEH-2AT 4g

O | RS JIA ¢ w7 A IRF RS T 4 T | Wiw Therer v w@E S
ST | OF @4 T4 TR AT b 2o WBTS G 57 A7 e @ RO AT A | J© SRR
8 083 I8 ABTR NIGTH L6 A LTS LA T0B Sl Wy |

q | GIFPRP IR : Wofe S Swea IREaE I Saccharomyces cerevisiae 99 AH 109,
PJ 69-4 alpha, Y187 2%J1% &S 32 F1 2T |

b | PGy BeeAL : SrorRe iy gy Sesmte Ry ev v e Sf¥at o 20 |

(i) Saccharomyces WI%% %0367 ffey awife Roifm B ¢ C, fimifew tofirs | Fitar 5 @ sw@wn
TRAR I PIFTS FACO JAFOIT 7S 27 |

(i) RIS ATHT @ @F RS Saccharomyces FT JIFSNI IITS T Penicillium
camemberti 8 P. rosqueferti TIRA IR oS “Afvq 2Fe Fa1 27 |

(iii) T COTATS Saccharomyces cerevisiae Tl & *IfNI! TFS T | & GTF brewer yeast T |

(iv) IS, ©F, SPF 8 ST T (AF Saccharomyces FEHA MG Ne AR EIIE oFS
AR |

(v) Penicillium 97 ffeq awfs awzr sw [y tar wifs; aw-T2fie wife, Fenfe
e, wwife siftte, Wi snfe Tonfi Sesms w4 =3 |

WWWWM(Harmful Effect)

> | NI 5 8 RERr B : fepus JoaIT v SN ARty <167 ¢ ffe ot v |
@N-Aspergillus, Penicillium i@f@' RIS W6, 5B, SN 8 (&1 W8 FE (T R TAI NHI
SAGTS *I77) W2 2 | Aspergillus flavus SRCPIDIE JE I |

R | SRR @R ¢ RS T WK R e @l w0 3135, 395, Refee, 5
2gfs Bfen @R et RSy sefen “aaA = | 3583 e SLPR IR TRITEF T 4T
RAIPE(S I AT Q@I PR | @ @ Helminthosprium oryzae NINE Wﬁﬂ'ﬂ’jﬁ?ﬂ | SFga fReifars
&P (15 F1RT) (AT FAC Shr8O—3br89 HPT 146 NRRPTITS W] (HTST F1 &1 TB1R 78 < T,
T T AHEEDS TS* 4 (78 @ W T @ NEI WA | Phytophthora infestans TS AT
ST S RS T G = ( Puccinia graminis-tritici W19 &a1% QA1 9 Sicg W7 @ 2 |

o AT 6alb SaxR B TA% Wt A T | ARCAT WIS AR (A Ve I O #olfe
CATST THIIISAB ZH ATY IR RS Nl TR | Ay sfewm 75 cfds =1 |

© | & @t m : Aspergillus, Mucor, Rhizopus, Cercospora 3@% TS TE 8 STy Afaracz
ﬁﬁ’_x{@ﬁﬂﬁmlMicrosporiummwmmﬂwmﬁmﬁﬂﬁﬂ

8 | IMIE BT Penicillium, Alternaria @ Fusarium GTOI% BaP TG 897 iy PG 98
FE A |

¢ | FIF 5 8 FY : @ wA® (Poria, Serpula, Polyporus) IR TAT IS 46+ 2 @ AW
o W8 7 | ,

Y | BTIG! 8 F1Iy B : FHHCET BIGT & FPCEH €1 Aspergillus TaIF SR <. BING! & oG

- 897 fof's tofa T vrier @ ST 78 = Ty |

q1 mﬁw 8- @ NCRA @MY ¢ Aspergillus funigatus ®@IB TR @ ARG TEAS w67 |
Microsporium canis FI® TAIF FFA @ (AGH- A AMGTOR S JB 0 | Saprolegnia parasitica
A TR WA A @ B =W |

b | TR G B : Trichophyton rubrum TN T SN TRTRA (ATR WA 38 =0 | Rfew
TAFR(TS EIGTEIE G0 NRTIIOPT (Mycoses) T ST IRRFAIBPT (Aspergelloses) I & | Mucor &
Rhizopus TR (AT (AT &S 3eF, TgsT @ Ay RS SRTIMRIPRT T9@ @ B 307 |
Trichoderma '8 Candida TR (AT (FAI &S AFACHT @AY ﬁﬁ JE | THR O FAFEH
coccidiomycosis WINF (A T GF &I FIF FRAPT 9T | Absidia corymbifera NI =a® T (AR
JEETMRCRIPR N3 @11 8 R | Candida albicans T &@® Y, T3, 1 TS Qe RSwnt R

e, BI6 9I2 AATAT AW SHE ST TP S

Biology T (P G 1

Haters topperon.com

TP ©, (IR WG ZA T

%&%
P ,\\’," ; @ 05



[RES

0W, W 8 TS BIBNF

C*]IE 8 TS
TFI ©. (W S LT I

TR 8 T 05

R I | @ @I candidiasis 7| T YA TGS TR Candida-7 N 2fezs
P AT | IFGICABS AR A0 TIIORRT @S T Candida-7 NG TGS W | TM @
Mucor septicus 1%, T, TP @ TCE TR R | G (™ WHE R TGTAS T AT
FATCS AT | 203 FT SATS IG5 WA AF9F «Q TP SN0 R o |

® | NT&A G B : Saprolegnia T FIAETETH WA RTTT Aot 7B FTa BATT ZP7 FA |

(i) T TR, (i) FPEoTeT, (iii) DAL 8 (iv) IR T R A IR0 WE G W
TRV ST T | 94T T U A WS |

FEI—

(i) RTBEH-«7 s FefEm gareet fee = =)
(ii) TRET Fre Fefuem e

(iii) ERTRICTT 43 o A Reo b A |
(iv) PR GRAE# ATF T |

(v) corserda FRfow s, crpere fAfife w1

W e A Sike R, @ —

S | (7% @AIFRET |

3 | T YOS I et W S |

© | TS AWy ARCIICE |

8 | (FTEfIfE ergosterol Y& |

¢ 1S edir RN fFrwr e T io% sreR TWER
A g |

e S (SR eI i SR et erwfs drmillaria ostoyae T TEATES S A7
TR | GF WS G AR Svvefs T (R Mo orae & 1

Genus : Agaricus (QNR3FT)
AR
Kingdom : Fungi FRFNCT (AF TGS 2GS 2=
Division : Basidiomycota : :
— A. bisporus (Leg.) Sing. iy
i @RS AGA AW A
rder : Agaricales o |

Family : Agaricaceae
Genus : Agaricus

TSI A S 3T WS TS AR Bafba T @ 38 I

LT 2 TRE LA IR QT DI0eH RISl I ARD®) | AP G5 G €0 &I, T R
IS AP, SR LSS W Agaricus | 9T Agaricus TP FCH TS TG F1 2 -
SRS : Agaricus (9! WBCS, VCH-TAAICA A (A, G TSTIW AT Cord FATCdE 6o/ G |

@@ JEEA (saprophytic) | YRS G IR
R ST T 8N P A G ARTS SRgw
ARG RO WS (AR | SR GRS IR
WOr 3 T | MR (AF QSR TR IR
e B FIORTF (fructification) I =
GR & IFAN NI Agaricus Sfetia o
(fruit body AT fruiting body) T = | a1 WRFY
(mushroom) T AfAS | SAS NI A
(Lawn-1f ST STAPLT TPRFT @RI 1
PP TG FACS (AT IR | GFA TGP
BT (fairy ring) I T |

WRF Mo : @36 A Agaricus @A
oz {6 SR S I @S ANA | RS WA

BI3-57 (TPA)-4

Biology

Haters

A (T G

opperon.com

B ¢.> © Agaricus W7 FHAT TR TG T |




@lﬁﬁ% s

2026, W 8 GBS BIRAR QT ©, (WM A A I

Vo GRASEH-2T 4@

S WRGIPRIN (mycelium) R G SR* S FHIAC | MR To7@ *RI-2IRMHE @ sarm; wft
[ 0T /T IR (SOCA GG (A | AR GgRAdi ey [ow | wEfeeten v i, @3 SReTgE
RS Ay RO (S AP TIFSTT T AITS A, I FERAS A TGS A w%q
TS| 0O FCA | Agaricus-A7 WIGq TST XTI WR*TF ARTSILF (rhizomorph) I T | Gt G
TP @3 FReIfGTE A 212 fE tofd Fars oma

SR SR B (friiiting Body) NI 1 VAW AL (AF SAR AT ATS | AfRIS SR @7
7% SR 2ACE | MR T F0eT T WS FBIRA (stipe) I W qR SN WF TOR TR SAF
ARPEPT (pileus) T 2 | S TG ARFRFS (A (Vellum) TS G5 sAree Rifemm wRacs wgs
TS | ARFRICT frss e 376 SRR AWM= T SR 9T (gills) 31 PO (lamellae) 30T | B2
TR G5 SFIPTT SR* QACF FCF WIFART (annulus) 30 | FHRECS SR IR (basidia) FB = |
afels Iffea T e IfHfaran Mef s 7 56 ke TR @3 S IR
(basidiospore) eI T | CHRAGT SR “ARITITT TERAS T T VRGN 0o I |

o ¢.50 : Wba fAcsa TGP (U FHFT 7 wrepmR
YT S : P ATeeT stitea WreT | e S @ woe P

oo | ey e o foReE Rew ol s I B,
SRR 8 ZZTAI | : :

(i) B (Trama) : Pt &R 0T SRS &1 61| oereng E
GO A e (N WREFewN few G = e @3
IR TS |

(i) SRYZCAAAT (Subhymenium) : HIR To7 it s
FRZRCAAN 0T | (PRGN WFE (QGI, CIFPR R -9
efFami® | @@ PRIRTPTE ETEIIRA 0T | @ T (AT 5 ¢.5s : e foeifS & (B 9=
e Seoiy 20a 4 | ST SR (TRITAT TRCE) |

(iiii) QECAAT (Hymenium) : e Ton A If2sy ware D3N 901 | B @ W= (@raete
RN 20O TS G FXSII AGAT A |G WAL Swieia Vi Seoig =)
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@Iﬁ@ EALIOLT

20, W 8 (FS BRIAR TS ©. (W FAIFT A T

VR € T WD

m (Basidiocarp) : JPfeewBHT afe wares FoAfrs fesss = sre2
Agaricus-47 FHIACTPe JIHOGHIA I T | Agaricus-aa AP CAITSRT WS T SB1R, STI3Toe
‘mfmmmmmmmﬁwmlmmmﬁﬂmmﬁﬁ,ﬁm
R i <o el iR R 6 S GRRETER | St TR St A e
e RO T SRAFIR Agaricus-93 TGS | ;

A : W SRy TRRTR wghRe ww e arfie mEehER a5 oF
FA | CIAICSTIRE T RfEE MREFERT TS o MRERE Bty = | | o TReREE
TSR 38 ARTENE forw el sy wfoay 207 | '

o8 : 2o o oot e <ffda wifRwT o R

W:Agaricusmmwmwwmlmmmmm‘
TN (basidium) R 7 G7 7= BRI |

Agaricus (TPRFT) QLI IRXASE ey

TR QAP TIPS (Advantages) : | DA WIS AMISIPIS el Wl

> | QW RO : T RSy RBifim ym 2ewm el @it o Sem w o RS |
ey 2R AT <7 BTE R | IS RIS 47 JJTIF B & TR | S BIBFT @ Seafws Toy
mwzﬁﬁmmlmmmwmmwﬁm,ﬁmmmmw
JIRC | IEA WNCHS Al TCErs ToFY JIR ST 0 GOTR | AT RO AR
(M1 € SSR) Volvariella @ Pleurotus EE FEHMH Y ewifea 51 20K | Afeors e e
Agaricus campestris S A. bisporus WO SNTAA G3R A, | BIGHT ARFTN A1 R0 FEBIR sinearr Trw;
@A, REATERE, Vit - C, D, K ¢ b Wikl | SwEe ¢ 3 Agaricus
%rgz:ﬁ%eécens (= A. bisporus) TIFN LGS AT 51 T | THAE &S I27 Ao RFRT 1B mushroom

El

-‘<|Mﬂmzm(4gwim)mmmmmmmmmhﬁ
FR ATF |

© | P e ey : TR @3 BT e SreEmS Fha i s 2 |

8 | VROIGAICY : TP AR (A3 gy, oo, (oif5oTiRe wopiret r9g® 23 |

¢ | o} ey : ;

(i) TS BT I AT G *1AT @ 5 W AP CRIADT @ Gy @ S A |

(ii) U =14, cB, 5%, fEBIfAm, <fite et (Ca, K, P, Fe 8 Cu) = ata WiTR A1 *3ew 2RSS
ﬁmmmummmmeﬁmmﬁﬂﬁwNﬁmmMWmmn

(iii) TS epH LS (TERN) TR A TETA SR, WA FB AT G (N57 AT g 04 |

(iv) TS FTSFOI , GBS ¢ ZROITefm . are T *Awa @IEEsE  FAET & TTOT
SAMT | TP oIS CATeT Bt AwbIet @ Ftam i Are | e @ e ety e |

(v)tqmwﬂmmﬁnmmmmmmmmmm

O | LA T WO : R0YR S heet Wi SToys Wi 1A | PRSI SRR Y ¢ Feifam
TIGTT SR WS LA TG TG IS A1 |

TR IR SR
> | Rewer : wofifes T IPRE e 5, FrRe fog fog awfs; (AAN—Agaricus xanthodermus

@ R | SR RS T Amanita virosa R A, Pphalloides &S | fTare rerw vy B azet
FICT T @ AN TPT 20 A |
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0W, W 8 TS BIBNF

AKX

M O

W

ERAEM-2RT 9@

CHJIET S AT
TFI ©. (W S LT I

Q| R S : e B o, 4, I ergfeR o TITH SR S G F0H ACE |
© | 06 TR TGRS : RPN ST Y 064 98 WO (T O | TS Wb T s e =

3K RIS TR R BRI ) PR St S <of efoer RETE T A | (@) SETRS
IR Efeer REe | ©) Rae aufesr Ihfeerm @ef awea | 8 A TrFs P

2 W S A | (@ | IR 8o TR G aEifoste s |
A & TF-F NG M H S

Adfrers Rew [ 1] LTed
S | SRRTEE T SRR AT T 0 TR TG | | GO ST Y IR I R T |
3 | 3f 3t (FICY I |CR | : (Y @A 7% |
© | AW ot ARSI WO fed 4w | @@ e 4wy ol IAe AN |, Ok
e tof Fta, ©IR WCIE | ARSI | AT & S QAR 4T &
T3 8o TS |
8 | S fRsae GAR G S TG (FCERRCIE | GOAd & S SO W |
JE ) |
¢ | (FTE ABR TR @ DR AN GRS CH | «E (e bt iRfow e e |
1S |
b | Ak AWy AR RS YW OISR (1T | qTAR AR Yy ARTIIEH 8 TS |
q | SAR AN GG WIS R Oy O | AN A iR Sy We TS |
wibe SR TS TR | TS S &S AR |
v | G 3R R FAGRNS GIATATE G Y A A | G e eEfs Sawme @ R
ol
Wﬁa‘:Agaricus;ﬂ W‘;‘N‘l’|§3¢. ﬂﬁﬂ"l 1‘1‘*‘“ e
O : Agaricus-97 FOIACA OET TAI/APT GE-Q AFS T/ T, e &,
A3 Ty |
PR : eave TEIT Ffaw 3@ fHfFe foa
HFCS A TR *FS A A |
I8 : &W8 T Agaricus-I% TANIA FoAC;
IR
)lmﬁ‘wmml E
3 oS e
0| (MZ MEIPEA BRA R TS ARPR-q
fTow |
8| SOIRreE W R ARFRICR A sweR
SRR R | A
¢ | AR e 3 e w R ) B €.33.3 : Agaricus TF-43 FofG |
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@Iﬁ@ e o ware

0, W 8 TS B3N

| T 6 TS DY

TIPS @M (Fungal diseases)

S T O ¢ 2N ST e G S T ACE | GF T (TR SRR T S & | s
7S waeaibs @t TR TS WA FAT LA | :

1T SRR RFRS PTG (Late blight disease of potato) : *ITea =el, 1s, T Tyt
W S 20 SR TGS I W GO T IS (blight) | T AR § 4R FXD G ZA ACEH; GO
0 6 RS, oS zee Wil 185 | Wi F1-S Alternaria solani TTH T AMCF | W TR FACOTH
HoeRE @M T 16 I35, [ IRAR e @ @t Ko AT | woe wiwna o e ¢
FIRCEA PR W T Fyfornd e <ow @rs 4 |

a @MIS TS AT AR RIS &F TAE | o7 Tea SITafaapt, Fret, Reansa RSy opt
T ReE o SR SR Jfr AG |
Aroeym TR @D e QR | S
16 135 @ IR Sor8o WA LA
fitd  (Sr8o->v8d) (ERIFEINE SRR
Wi % (Irish Potato Famine) (7RI
A%, T T G W ATF IS A O WA
T R T ATC I 0 TF G @
S A | @ AW TR AW A (AR
R Wee ot e g v wiews
Tl SRAIEEUE, PRY C‘Irish Lumper’
AT S @IS TG @R SR A 51y
JAST | EHIRT @A WER TR
Frace SifAres q 7% @ T@r Pt |

@& (Pathogen) : (S e
1 QTR IR T W MR ®) oo 19 -
Phytophihora  infestans W W (0 ez « v
S(& | Phytophthora, Phycomycetes
T T | (R NIRRT GR BTl <@ (IS (TR WP FE TG I TR
TEBIRA (haustoria) T RTE TRTE TGTH (AT (I (AF AT (IS A (A6 A | FFTES
TRTFAT TIF (A MW AT AR ARG GO Fw eI (W WA W | I @
G SRR 1) IFrer AT g ofs WrE TE @3 IR (I
AT Teoty T | FICAN T S O | S (TS Fo01 Togara a1 fearam, orelib
e fog TTIBT wTee @ SR | el SRR Wik EfFPT, 2Fe WA (@IBTEs R FeS
4y T tomfag A |

P. infestans TEoA®, (@RI 33 (33-d0), &7 faram Frecafie Ty TACR 006 T | GCTS
@PTCRE WITR 380 R, & *HI® F21 TR S 000 |

I SIS @ R ST SN I AR FAGHN AP SFAS 2 7@ 57 I T2
AL T 7 | ST ST SCAFFS T (R IO TR WK APCT (TG SRR, T
m,qmmﬁm)mﬁ@ﬁmcmmwqu@mmﬁmmmﬁam
T ISR T AR GRS B AT | O @b ST 7S B AG qR. T T63
FCE A A |
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@lﬁﬁ% EEE

2026, W 8 GBS BIRAR QT ©, (WM A A I

18 RS- @

IRFTAT FLCA P @ @I S (AT IR | ASHIT Sl S 5 e G @R ST
WWWW(WWWWWWQQ@W,WWWMMW
HRSA 1A T WIS | »
G #1% (Symptoms) : SR e @1 @i srereten g
S mmw-wmﬁwm(spot)mm|mmmmmmw,
AT T GR T 48 TS I A - 067 T | SRR TE AR A AT
SRISTC! AT (ST AT SR &M AR | SIF D (ST AR A5 YT 2 |

R IR A TH T W W Y W1 @ T WS AOR R s
e (@ = | N AR (e T S fifss 2@ |

© | SRR (IRl @ WY AT Q@I TS IR 11 07 GR T AT, il F108 WS o |
Q T *ITRfB BT AIGTS (WAl TR TR (TS SAIBT T SR 0T N 2 |

8| WG &FbOW MbH NT5 WAFfe W TS A | WS WFF G T A=A B
mmmlaﬁmwﬁmmmﬁaﬁ(mmmmwm
#ITE M | CPICHT CPICAT CATPITETS ST TS ST (AT (TS (PIOTDIAS-9 475 T |

¢ mw%mmmwmmmmmmmumw@wm
QIR A S 905 | ¥ ¢ grim fw @R eresi Skawd 9 |

Y | TR SATST AT ST @IS AT FAwSTET A1 o TCT (AP TR ot T |
afwr/cmt e -

31 CAPT TR PP SANGR CY HAR WA (e FA0S T | @RS iR (Boraeus

mixture : AR AFCET, XN ¢ #A1f¥) fefbrar a1 Fo-#112T O eramt = @R R g T
IR |

R A e Ny @ @ e R W oIk HAf o1 Mire e =7 | TRGTET TS

- S IR T TR | ¢

© | S BIRE & 7 ¢ GRS e TRE FAS A | TR G G (S T e SRz

TS A | (PIRECOIAG-4 TR I IJIRA NAFFS TG | T ARCS I @PIFE T (032
TR AR S 925 |

81 I (AT W T GSITAIR o7 74 “AfAeTe WReT <{fra cweire 274 |

¢ PR GRS &S TT WY 51 7 I 3/ IEA 9 °7 B I @ R I 206 A1 |

Y| RAP ARSTACHEN TS APITS A |

A1 I TS BT FCT AT SR SR P QLT il 0 |

bl G 8 ER SR GTS b A0S WA | G GG T W TEE YRS @I

|

B 1 O (AP AFLS ICS @M RGTY N T, Oy ST TRART 4 NETH I SN

ATAPTRICAG &5 fRfbea sivez =iret Ifer oo =7 |

30 | (T QT Q G T G 91TR 38—-3% cm I0TT F(F1R SR «-8¢ I (104T RFBR (Bordaux

mixture— FAF JELFC, TR 8 ) TTF Q@SS ¢ e =797 Ro1re 29 |

3 | (FIICIET SfATS S 51 ST R W] 9N0e R 0y A6ie 12 2y |
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0W, W 8 TS BN

TR € TS We

WIRCAT I SISCGTHFIRCBIFRT (Ringworm or Dermatophytosis)

AWEM G0 (FRI oS 53 @t | S & Al e §F, 5 8 i SAfES (i
(Keratin) 15 (2ifb7 SRR 3@ T ¢ 9K e @ @it Fofer @e 3@ | et @ @
(TR 71 SRR fAPS | 0% FRFS SN W @, W RCAE IR ringworm I 2 | Ifne «ff ieam
worm AT RABS @I 7 | WA 34 IER FINFIR S AN, O (RIST (REETAEAIR. WEF TR
WGF® T | TS, MWW AT CRICHT CRTFCNCHAT g SR 4@ T 7T
CTRITH AW FS 9813 #11S 301 |

QTR IR : WY BARPROS @ | Tew & W = 0 BREST AW G tinea I | SERA
CF@R Trichophyton (T. rubrum, T. verrucosum) TN& TA® TEI Q @ A ACF | ©12 @PIS tinea
trichophytina 7 trichophytosis N8 Afif6® | RISl Microsporum (M. canis), Epidermophyton (E.
floccosum) IR &AF TR AMTAT TS #I1TF |

TG : TGRS GO (ST e, A E-Seavs 3, TG T (o AT @ *9, @ FS
T SR G99 *_17 TG @ QAP (R (I T2FT) 9 TFE W |9 @P-SHE GfeeE o-¢ )
RIS SFS G 0—¢ 7 A7 G T QP R | (TZF @RIAT SR WA S AT, S
TN GR FCS WS (A AW | TF, WA A, T Tovifne ST =X | W AR AAcEnT STrEee
TR | WER YA AP Sl sAferam vmeans fog fog a «fafee =)

@mEs
S| AT ST QT CRITHT CRILT #AT (oI15T T 3R ) Foer |
| O WIS GO I 06 SR 2GR YA S 0T S ATS |
oummmmwﬁmmwmemWIWﬁ
I omr 1
8| PFRIAI /7 WIS BT Gl T 3R SIS 91 (39 4 |
@ | TR T GO YA FT G0 AR, O T TS WA T AVEH R BIPT A A8 T (SF (S
AT |
b | W G af> eRmR fr-aa SoeT oo 32 =W |
arfeR < ¢t @RI @GP SfeTzEs @ (F g (R f[eE S I Ana | @ e,
come, Rt Tonfn Ar<=ics Mgex @il 5 TR oY o | @I (il g T s s
mumemmﬁamwgwaﬁrmu

e/ fRmaet

S | B J AR 8 SHC ARCS A |

3 | effsfrm @i e ¢ s ciret #if e s 303 o =1 |

O | GNF AT 2[T TCF A T S YA 964 I |

8 | ofreiaa staref St «fEerRae fEw 31 GRANeTR JI=F IS T |

@ | RIS (O AT (AT FRY AFCS A |

b | TR AV 0 R 78T I FTemiRfere spiiesibs som fagfim 9ee 330s 29 |

q | *ATEF SV G T 20T G, @i e 421 41 O |

PfreT : Bfevtes oamef SRR 3¢ JITT FAS T | ARG ©-8 FYNEA WYL AWEAN
IEAPT T qR @ @ YRS GHFRNET fF9Z (Terbinafine/Miconazole &) I9=@ Far =0 | =
W BT STAFIFS TREIC-TE | TGS 6y @Y 71 FHCe AR 6§ (Griseofulvin/ltraconazole
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0W, W 8 TS BIBNF

¥ % X

DY , GIfE-2RT 4@

BIRTED) IITA FACS TS AT | SIS Y SN FCH FAPCH VW T4 (Cassia alata) MR ATSH 37 A
e FAIET X/© TR 7 ot &% | oS * RS | Cassia tora, Cassia sophera-3 2SI T |
afStary o

3 | SAfEE-oifveR APTS TR | 2 | G @R (O] 7 ACE OF &S TH ACS A | © | @A JIZS
o, ComIeT, Rl G-FIG IR F1 AT M | 8 | T IR 7 forafirs wnay «Afwia ars 29 ¢
SHCA ANCS A | ¢ | AT AT (TR ST Y (ACE AR AS A | v | olfes @ s fRafie

B! : FFIIAT A FIICGRE TACEF T EHTOR B TS AR | JIROIAT TRI FGEHAS
T WEE YA @ T, T B W, ¥ IO A, 4§ A W M AS A W S
WFBIAGS SFR ATHE TS AT |

FMRCSA (Lich @ T RGN

ST R 8 A WCE (SR | SRMERITS @Al U AErd ABE 26 AT e e
S G Y PARIAIBS SESE (e T (P 6 T RPesis T A4 GtAe Garen
St 8 0 TS 1 QX AR | FF 0 TE (TE FHER I I FAER) qR GFIR
TR A FRTARTFGRAR Wof8 e BT B Reem agfen Wris 10w | FRwe W=,
Ry, GFIS, S Bfew | AT RATS AR 8oofb o @k 39,000 FRE eEIfS FHT AMGH
firarz | 4% R ewfen @taw g T4 G TR YT W @ SR SAPeId SRRYTH ¥ G
WA A5 TS TIPS T O O @ {CHR I AR (symbiosis) 0T 1 TR 6 WA
SR R I SIS (symbiotically) FRPT 903 | 9 SR IHCA TOER F SAEH WA
WWlWWWeWWM@?WW@?Wrm
Giib St 6250 % THRIt! (Lichen *I%5 GOWE MO Leichen (AF IR WY T “TCRFT Al

R )

MR IPTYH : TR 9N G0 T TR G R AR TS AR, @A S S
@A §F (€T AFCS AT A | @ o dd, T, ] I AT TS WRACT 3T ARCAT SIS AT |
T SRR I, SEIT ATST, T WG, 1T (AT, FeNE I ofS To7Ifor I8 69 &0y AT | Tl
W, TF S, T AFONR e oS SRE @@l IS ATA | O (FRTeate el
(Cosmopolitan) Bfew 3711 =71 |
AIRCITAR CAMBT : FRCwCa e fpg Laf*iy R | oeten fwaest:

S| TR G LES RIS | IR G R ¢ G =S A RfeTeeR @ RS toff I |

3| B YFICETE PO 0O FTA R ISR (SSCA LR WS TG ATE |

© | WFRETSSITT AR TG, 5761, sy s =ei1-ePe & =3 |

8| A SAHPRHAT P 0 O AT, I, I, T 29917 ke 0w AT |

¢\ CAigEEeTR TR || PIRITReeT [T

b | AT TS QT SHG 8 TN G W06 | 58 (@I T SYHa =@l eI 9o |

q| FRCEN G4 I NGNS G, (@A S (R G 7oA GACS AT 7 |

v | FMow PrTee B AT @A Sy RN ST SAF 0 |

S | IR fea fire AIRGETeS 0! AgEa AP, T e #AfF caree 3 |

S0 | AT IR @l SHI@E FLIATA |
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0W, W 8 TS DI

R 8 'S P4

MBI 07 R TP 8 PRITR i Feaeme

AR AR, AR ARFRHAR PR K S AW, I-TIA, I, AOSIIE SN A
BT 20 &S A | T T8 TARR TS IEE To AR A LS A | G AR o G
o i 13® |G eI TS FCBIRIGAFG (photobiont) JC | AT NeTTS-3E CoRT A1 & R
W‘\{Wlwmmm(mycobiom)mlm_@ﬁmm&?mﬂmcﬂﬁ?
e g Ry TGP it Sode | M 2RF 6 e TerR TS & GR (FE I[e
ST IR | GFA B T GRS A SUHIEIRS! (symbiosis) I RepHEET
(mutualism) ICT |

FIRCFTH T (TOT Toge T—

o ORI TETET (TR S &2 I | @ W@ AR (A0 SAf, e e, e ey e
03 CRIFTE S FF | ¢ TF SRS (UF RIS R A SR T (HrR SREE SR
PRICR RS faer RS =1 ¢ W@ (R TARE IR T B CO, ¢ A TR
TR AT SIS T | :

RFHA TE (TN TIPS W—

. T TG (TR SRR RN R $9F Teslfire Ay ZEDIRRICE R 62 FA (@
A SR I S AWy TSR O LA A% I | © WANH AATIIT IO T I T ¢
ST (M2 (AF TR & AP (AT GACTA e o5 FA0S = T |

AR BT (BT PRI 6FG S (A | P SR TlIF T (PO (J05 AFCS A
| 58 LA ST (IS (06 ARTS A | FICHA CRIER BT &ard @ F{dr o1t 303 @R
R RSS! 3 EIDE (helotism) J0T SIS SR | SR AIIT CFQ &dl® AP0
TR (RICEE SOTELR TEBIRE AN C4IEE WP AT IR0 offS AR F0H I GFA TRITYAE WA
R SRERST I S IR |
e e Name + Example

(¥) TR Fofre MR ke :

3| FBTIMA (corticolous) : AT NTRA IFeT T FICEH G &L | (- Graphis, Parmelia |

3| BRI (terricolous) : T& € WY ST WGTS G | @S- Collema tenax, Cora pavonia |

© | STIRHRCIFDT (sexicolous) : ASLYT W AN I PSR @ & | @ Coloplecta,
Xanthoria |

8 | Rt (lignicolous) : GAT FEAPTR (O6T FSF 821 G | ANN- Calicicum, Piptoporus |

¢ | SNRTFFPT (omnicolous) : ffoN &FE WG & | ol TG, WG, Nz, I6, 5, FE
FonfWa 89| &t | (@NA- Lecanora dispersa |

& | CRPTIFIT (folicolous) : 1 T I TS Tferwa TSR @R &l | @AN- TR AR
8T Porina epiphylla GG |

() oS RRT : Zrorid AR W o e CNeRe SoTAa P ST TR | GIETT LT
m,wﬁmmmnmmm%mmmwmmﬁa

(Hawrsworth & Hill) S5b8 T RFACS A1 0ot [TeT 03 | T
GIF-5T (TAF)-2r

O
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@lﬁﬁ% GIEL

203, W G OTS BIRER TS T, (W AT AW TS

Name + Example
B GRfEm-2ew g

5 | TFPICBT® #RLIT (Crustose lichen) : GF TRLS BIT, FHFR GR (TS 7 T (sIT"S
qqFF, qArO] (AAE,  ARE, :
e Fonfn) fARwea e
AT | @N-  Graphis scripta,
Strigula, Cryptothecia rubrocinta,
Diploicia canescens TSI |

R | (IS & (Foliose
lichen) : @ 43T FIIT (RS
WA Aoy TS WreT | qri
o ArEROT ¢ WTAMRTS | T B a0 : (3) T, (2) RS, (o) T MR
e agee all ARG @A W | (- F lavoparmelia caperata, Parmotrema tinctorum, Xanthoria,
Peltigera, Parmelia T99I% |

© | BT AZFT (Fruticose lichen) : & LHTA FZLH BIFGI 1 WIS WCOT, XS *-LHINRE
TR (I (MR SR T FSilier @1 AT (T <0 | @ GATR +TIRCP SN TR I <A, AT
NS APCS A | @S- Letharia columbiana, Usnea, Cladonia leporina TV |

8 | ("TCRIS #I&CI7 (Leprose lichen) : UFIDR W47 GB1% ST oY Ao | TR T
2 B M T Y, GPER PRI (FIRF WIS I A0 | O FAAE (IO B@lwa wa 7o
VR (PIRGTNS (6TF AL T | @~ Lapraria incana.

¢ | SIS ARCFT (Filamentous lichen) : fFPRUS #RCIH 01T SRS e, o fefe gae
AFT | G A IR0 ARNF RN WS AF | G- Ephebe, Racodium |

(%) TR AT AN @17 R 307 12w ¢ 7 28907 | T

(i) SOPTIFIRIT (Ascolichen) : FIRF TP TAF SYPLIMILHT @fd == oF
STPTRTEIR 01 | SRR #FRTPIR SUPTIENRCE |

(ii) IHRETAPME (Basidiolichen) : FRF Fo7F1A &aF
TR e 2= ore ey 9 |

AR S : TS YA P GIIT gorS
B B0I6A T | G CFIFTATE MR e forwaet:

(i) B FEH (Upper cortex) : T THEFS zaidy 23
BRI Q W7 9IS | @ WA YRS F1F ATF 7T, AIES NEBeE
w4 A |

(ii) TSI W& (Algal layers) : 9 VI TP WA FE
IS R Y | QR RS 3 B amifen aidwem
BY T AT CRFR ATF | WS @ S oA o e 2ot |
T AEISrS TN IF WS CRIGA P oI
2T A |

(iii) (TG (Medulla) : S8 F13T FIFONT TGS TAR
T W 9 W S| @ & SrEFS oF | I YR
AT T (1 AT 5§ FEW T IO FARB | PR g 038+ coPrcames 2o Sl
B s ot SRS | @ Sreee 2 fRea =mar-epenat e firees g |

Biology T (P GACY “

Haters topperon.com




@Iﬁ@ <

0W, W 8 TS BN

RIS € 'A< Vs

(iv) PN FWH (Lower cortex) : (NETA 05 T s e TXfF w71 «@ & o6 | '@ wE
FARoTS 3 TR ARG (FXECAC T°T7) ACF A RIS ST T8 (J0 1, <A1 Ty
SISl SBTRACH AL R, AWIPT (TR FACS I A | ARSI LA (R0 AT §or U Gfb o,
TN YR ST I I ACS |

AR G : R WG, WA R AN A IR IR A | GECE QR
(fragmentation) '8 TS T € 46+ (progressivedeath&decay)mmmmﬁd?m |
(IR (Soredia, GIIBTA-Soredium) € BT (Isidia, GIIBT- Isidium) <7 Preffermitas e
S T 2 A | G T GI RS '@ WR bR (e R AR e (R [
S SRS R T G ST AT #Rce RN Sgeier I |

BRI T MHFER BF FOF WA TGS, FHR, T 1 RIS AP el @
Frele @ FoRS T MR 457 307 | PRARAT (Pycnidia) T FIH TR TS S IR FTS
R R CAIE (02 (@ Cladonia sp.) 98 T PR wemm Preffberia oFe = |
PRRECT™R SERWMAITT TG 7 T WP 157 I | T S @I WP TS e
THRITETR SR T TG #IRTI 919 A |

AFH AN T FTS TS T ARG ACE | OHAREA @ T 7l 2w syt
(ascocarp) TR | CRIGT ATSTAPHIRR NN FUFAR @ G 7 T AT | Arecaeifiy e, @
T N R R TR S N (IIER censrere fiffre zx fe fREfFET 9t fifFre = A
ARTRR SREAHCS ™ATnfRarT e e st = =)

IRETAT FIRTI PP+ JFATAC TR G SR (PICAT el T | G F© gerifen
AR SR B8 SFEFIGE I T [ | W Aaeifers Iwene = I @l (experimental)
@A IG FACOS (FT TS (@Y I 7 |

#1RCITTE 6FG (Importance of Lichen) : (AR SIRTA P WO gL ST 2T 0 |

TR 5 (Beneficial role) : A5 X I Toiwd e Tra v =wm—

(5) TP TP : T ST (I TITPAT G GATS ST T (ST SRR AR SR TR
Aefers WS o0 TS FCA | GTIC TR JOHRRC (e ROApr oS 2| o e
ST ST ReT WS 5N I | G GRI ARG S S TR TS W I | e
RS AR 0= o1 IR |

() TR QT RO : SRR T FRGIRT (Lichenin) TN G SIALILEE A
I IO AGIS TET AW ROTA 7S T | TR, FR(GH ¢ APFIST WRARN Cerraria
islandica TNE FRTEAT AW} RRTE 42 IR AT | SACSH MGG Parmelia, TR Evernia 9% 517 8
S Endocarpon miniatum (GO THRFT) TN TP M 4wy R 797 & |

() *16% AT RETA : Tl TR F5g A Reindeer W (Cladonia rangiferina) 0% A5S 1
QTS 39T 2R 8 I R oy Ay | T “Aerera S 4wy RS R RS T A |

(8) SHIFERAIDS RETE : Rfvy 2w e Teow T e e wrafbe ke s
wfSarabaas a6ea | ; :

(Q)MW)M:WWUsnoWEvosinwmmmm,
2 AT R ©12aT @lfSraTes | g AR Lichenin @ Isolichenin % 377 | @t 5T efradt

() JUCAS : GHEIRNT WP WANYF JACACT Rocella montaignei T (AP TeAF Erythrin
FRO T |
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2026, W 8 GBS BIRAR QT ©, (WM A A I

220 GRfSH-2R oa

(3) R®H e : eeTete e3¢ RO Peltigera, @R FF @ Cladonia IR THR €3¢ R
Cetraria islandica I T T | LIS SN, SRR, @AW G7 G THIFY SHATNS AR &S
SYY PRI |

(b) Bf%m @t fRRIC « R (AT A G SHAG BB IHR @ G PR e
SIS (&R @t I9ge =0 |

(5) POIR i eBRTS : I BN o wifte a1 W i weme o | Redella
montaignei 8 Lasallia RS (A e apmifa TAmm2 fBumT o tefirs arqgs =1 |

()O)mﬁmmm=bemia, Rmalinawwmmﬁmem
tefirs %S =W | '

(53) R 8 BNfRT VAW : Cerraria, Lobaria TOTI% #ZCHw 20 BrfAm sinewt T T 5! BfRe
WIS W | Rocella montaignei TR TS G GRR R AT F41 T T Orw ¢ B &rdwy I 3
FACS JIZS T |

(3) Trews «wig tefRee : i, T, SR eI (AT KB ARRTE Usnea, Ramalina aefs
AR SrEPIRE , R Tenf tefire Iege = |

ST : MR TRGE FRIG, IPAE AME Bestmtey (Rrercaifze woifre, Sofres wifiTe),
VIR SPFACA 7S W | Gy IR I (AT TR, Fofa e, oo Sonfr Surdt gy
NG T | '

oA 7 (Harmful role) : FRTH T, HFISH 54 (AT, W4T ARG Lol (4 Royifires RghT
A FA UCE | FOF ARI (G | G AR ©F FA WS M e GTAE RS S
T R IW | (Cladonia, Usnea TR (FICAT (I LIS SITwa SIS Sfetva I5epiz. Sy Seag
O B0 | WL AR 0O oI ©T%, Yoy TSNS SAITAT MR AT TR 0
R CTE B A (T |

Letharia vulpina ¥IN® FRCI [RES AW AP IS @ MDA GRS 407 II9T 391 2 |
WWGNWWWWWWWIEVUMQ Usnea &S R TLRT (AT
ST, @G @ FA 1ol 3B I ( Usea SIS ARG & A1 (AT Sy 21Tl et o1 Fg's A
CRICAT FTRCA GTIT WIRITT (forest fire) 2T & FMRILAR N < 91T (A0S ) AR W& WG 20T |

WIS T (Cetraria islandica) , GO MR (Endocarpon miniatum) , 3% ¥ (Parmelia sp.),
G@WISAR T (Cladonia rangiferina) TS7I% FFew 2T R =T | :

AR TR o RO 1kt : M2 ropt a1 337 #if e Sfews OR Ay 98
TRAR FACS AT | SIS AFER TR-GHZC, &S @oF, @foe Wi |e F o 77 A0 |
P IS T OO T rd T W06 | G2 QY e G A (indicator) RROA ARt
€1 T | IR I A ST AR N AN AT |

ARIA ﬁﬁmﬁﬂm (Ecological significance of Lichen)
TR G WS A @ Fefia re Bfer zete ol ¢ Irmer e ewged Sfim AFw
3 1 s e e =0

31 R e W TSR : XeF ffs co, T A 3w A 1 FArE R ey @ we
e o I O AT I FERE T W @O @ T I AR 3 9R TG
TR o1 I TGS 07 I BT et et |

Q| FIRGITET TR : TR Z W@Wﬂﬁm(Nostoc, Anabaena) TR AR T
N, WP TeTHa &2 S NH,, NO; , NO, TeTIfATe 2fee ea |
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8| TG ARG 8 AT I FRLIA G| ST Foaa I |

¢ | i T ARTIve Rowe I A | '

b | MR fT, TS F6 (AR @ JTW FRCICHR A STRYTAR T AP T 6 @RS T |
VTS & : AT (U0 [OR LR AR TRAZ FCA MG TS LA | (IIHG (1 AL AT |
ofeTn PG of FrRCS 204 | TR @ Mg ¢ A 5-a1 o 2w F30e T | @Ar AfFE
T FACT S AW FPRE F0S (A | TR G eferave Fraes IR TP Fo | |

HF-RCFA

TR ¢ Algae (ST Alga)-a3 IR @137 T ZCACR TR | ORI SRR TCSTE
TOFR, THE B | T SIRCAND W AP TAGE FLCAT I T #AfeS T A ) PR
G TS AR, ILIINNE S A | IIA R GIFSIE I FACS A, VR I A8 I3
FAS AT | G 1 AfRre, TS sifvre, WTe, aTEiE AR AP 8 AT I FAS A |
FRRERE PR A I T 4PFoq, TSP R THL SEWCABILS TR 01 | worer,
WA @ AN 2T GTAR I WO | SIRFR IR IS, FOF LA MM R FEE LA
A 06 | OIS PRETE TEAH FRCATIRCORA I =, IR A AR, & 57 R
SAFSTIIR | IFSET AT TRATASIAN ROV TR WO $F Gy | T 6 A YR (UF TF FA
PRI WRE WA $FY SR | :

TP : Fungi (4FI60H fungus)-43 IR &S 1 TR &9 | RANS (@A A SHCRCAT
TP PRTTS J1 AR AT ATTRRTES TR AWy oS FA0S <A1 71 | OIX &@I® Joear
G | TR TP TS YR I | TP IS T RGN 5107 I | T@IS AFSCIN,
SRS, WOTF IR W O | @IARFIREN R A IR 7 o7 TOIgF, T
SRACIBNE Ta® 0 | TG, WA G @A TAT GO0 T T AF | TR PRY @R IR
T | SR e U9 ONT (@WN- Agaricus), 64 TSRS, (- Aspergillus), PE (-
Yeast) RAPT G JIRT A |

MR : AFFETS TSGR GF T Y@ MR | b NAGA Geaa (PR ¢ T FRAYeH
T TR 3B T | T AR (e A, Ufever w1 TOp e O RS QI I, W R
o AT ATARRCEE T AW &S I | AFOFO AR ORI R TP TOAR S I 4= 30 |

TR B : Tfeveriven @R Bfente T, F1e @ ATORT o 41 IR A | @HR- TR |

100 T e a4
S| TR T IS TSP, WOR, CRIEEERG (PReDRARHE, IWIEE WA
TN TfEw |
Q1 5 SO FY RIS TIRCOIATEDS 0T | ;
© | e AR SISl @ SR TS PRI NI TS 4 2 | G WETfens 3 = |
8| (3 PRy OfFamRiE tiarte PariRfte tRe I @F- Vaucheria.
¢ Rragerns sfee [E YT @0ag FEe 0 = PR, @=- Volvox, Endorina.
b1 oY T FOIRFFEF-Ga Yo O FA ACS LI |
9| PR VTS TG AT BRI &S SR TR 97 |
b FIEEIREN RS SO 90 |
51 CHIE SRR S CTARIERI <07 |
o | Ulothrix GIRAMFIRE i SRS 2R |
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GREH-2T 4@

MRRTC 2011 (BTG LR 56T WA 38 |

RFTT (U WS 6 Ulothrix &S M U. simplex |

TR SRR S T TR |

§ ¢ 4T T 9 PF CREAR Y T ONF BRI 2RE T | Ulothrix @6
[Cugeiingey |

Ulothrix TH1 QTETHG |

TF XA IS, TOFAR, WE, IR e reaniiE ew |

IS FCE SCEABAT 8 NI T MR (Tg) |

T =aFd TR * A T (o107 B 0 SNF M 307 |

T B T A FIATTE WA I 5RAM (BRI WIS TN NRIRIREG &I

T '
Tfen 1 ¢ SR w@Ita TGIR Ardidn s NErRe a0 |

TAEA A7 A= (ATt 2o | AWy AR = (TR IR GR AP Iy W ol
(MRS (|

(AT (TR WA Al @I waad TR TEofaar 01 |

PR IR IR S TR 4R oS w@e (T NRGARRIN 0 |

TS (ITY DI IIRIOA T G AIR APPTIPAITES |

@ T e (RBR T INE IJIZE W 1 WRE ¥ W IR I @-
Synchytrium.

@ WP (R SRAAE GFRIE IS W G wAE F W I s @-
Saprolegnia | ’

R (IOIRG @M T Phytophthora infestans TE &@IF BRI | db8o WeTHT Wi yfw
TrIfeET IR SRR SRS FIRCA A Phytophthora infestans Tt ztafe |

WL FMCAM & Trichophyton NINF &A1 &A1, Microsporum AR WATAM TS 214 |

R ¢ 'S PrRbe s §8 Ry @ Sfew zoem ke |

FIRCHCNA CAA SRS FLORITAFD 3071, W TS SR*F NECPRITAG 30 |

CITRTAINT (IZIE-ITIAGAT) ZCEAT #AZCICAT AN G (™I T ORI SRS Tl Sl gra e
I FHER (R | G I 5RME oo e qk ToRe ARt s e
SrGRAI A |

T (Ie3ve IR T ARITT Bk FOH TR TS FER WA @ |

TR REAES rfenfam 3 femmms sedfenfa )
RIS (WD THIIS I @CE ARSNET 0T |

HRLITA (Ao 9187 SIS o7 &FIA | T TRIoTS, IS a3 FHe |

RS AR AIRLIAT ATS FIARIRED AT |

CRACAR T AFSHTF P TF; GF AP RS, A Cladonia rangiferina |
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