BOTANY- I st YEAR

BASIC BOTANY

Unit -1-

Topic -1.1- siedt (S fomm) 1 i i ardT FeeE
1. FiewT &7 SAEE:

it R 3 s off e STar 8, ol F7 AS0E TTAT g THHT STAS T T A7 o

SET §T &, ST AT Tt T STANT TSI, STufer ST T TSl & (o7 F:d 7|

o YTHIT FT:
o TR sik AT dreTiRAT: 7Rt ute F frfehcar STFnT ST FU TZ AT w1 I gam
o T SR AT I I SAIY TAATHTERT & G AATHT F Grel & aufimeor
ST SeTae At 17 T
o HEARIAIT HIA:
o T, F T TEATTHE 9 | a=eaf oA F7 foawm gam
o YT FT:
o 16df ¥ 18 Tt | T § afet & JATAF steaa § qoit ars| et forfazs 7
GTEIT o FARTTRTOT T ST qrhT faanterd Tl

2. AT ® it § TRET:
AL T FleAl o &7 § TN AT Hged 0l 2gl gl ITHIT AT | gt qrel & Hoear STTRT
ST AT I TS LTI oA AT

o AYAT ST FAEta o=
o T Aigdl ST T "igaT: =7 U= § 1000 F A& siroeft=r avert &1 Fuia =
AT Bl
o AR TAH AT W4l F oTfae oY iwefiar ITART 7 Ioei@ 2|
o WTHIA ARAT AT
o Y T ST AYAR: =7 AT H 0T qTelf o ITAT A7 f3awor fHerar g
o WY qaSTier S =TT FUME: 7 AATIHT Gl F T[0T ST ITART FT AT
o
o HETHAIA ST ST HIeT:
o Fefwe T fafeer wrer § wredtT ameafa senet fY T g, S
AFGAT HT TE[AHT T




o WA Feqtd s SeATe: 1959 § w70, g HEATT FieT & & | AT
T % 2

3. THE AT Fiefeq:

o . fAie e AR SR Wl F Stafes 07 Tad Aeaaw A
o ST AEE THeA 9% X AT AleAl 6 & H Hged ol TNTETT o ATl I |
o I 1. . WA IR AT F YT U I AT AT

Ay
FteeT & ToTe IT9a THIAT & A7 gl g1 AT o ATHIT A | gl Feqrd o= § Agea ot

TRTE faT 8, oes 7 Fae ooty s afes T sie aatawr s & & § fF 91 927
2l

Topic -1.2- 9% siix IF 4Tl (Lower & Higher Plants) T GRITEqH
(Angiosperms) & ATHRTTH fAQuan (Morphological Characteristics)

01 1. %1 WY& (Lower Plants):

9% 9T o g & e e =471 3T Fas TOrTel! &l STH1F giav gl T e&ud: S § 970 SITd
2 oY T AT 9= A8l gid|

e fagward:

AT 97, To AT =T, = & ot +|

FITRTHT THTL: THE 1T AT AT TgHITA0T|

T AT (Algae), FEE (Fungi), AT (Lichen)!

TS T (Spores) F HTEAH | AT ATLTIOT a1 [ 5T
AT T &9 § 5o, THET, AT 987 £ 92 977 ST 2

SITEI:

o QAT (Algae): FATLAT, TATSIITAA]
o ®%E (Fungi): THIRTeE, TRTHCET



(] 2. 37 9T (Higher Plants):

3 Tl § (e §AAT BIdT &, SIH [ ST, T4, Tidi $iiY aregas feg] (FFreett 3:d)| 30s 4
&7 F 1 AT § Ao T Sar g

o ST (Gymnosperms) - G 9T
+ URETETH (Angiosperms) - B a1l qTe0

7] 3. TSeTH (Angiosperms) it SrRTiH faeroaTd:
UISTITETH o 98 § ST B ST 1T ST AL 2, 3T 34 AT HeAl o &< 9@ 3l &l

e fAevard:

HXEAT: ST, T, T, B AT Fe |

TSI Bl o HTeAH &, S| 92w (pollination) Si¥ U= (fertilization) gTAT B
HfIST: *el F 3faT 9 g 2

FTRHT Fa# (Vascular Tissue): STSAH 37T FATH HIS[E 21 5l

IRTGL: A, g, A1, AT, AT

TR F T

1. THATSTTAT (Monocotyledons):
o IS & TH T UITA AT 2
o SETEII: IE, ATAH, ATRAA
2. fefisTo=T (Dicotyledons):
o ST H T YIS I 2
o IITEL: A, THTE, T

() qATcH® 10T (Comparison Table):

fa9war 7 99 (Lower Plants) S T8 (Higher Plants) TiIaeTH (Angiosperms)
=T LA (FITART &) STfee (STE, a7, ai<Al) S (B 3 FA)
ST T AT FEAA e s AT TR FAT o HTLAH T
ATRT FF AT (e W= wR




farar A% 9te (Lower Plants) S 9Ter (Higher Plants) TSIEITETH (Angiosperms)

SEHELU 9raTe, Fha Rreead, TREed o, eq1es, g

| [BEAE

TR ey arem=or iy = % g 8, Stath 37 urer srfere stfeer g €1 uitrerd e
& HEeAYU & FFIh F Bl 3 Fel Ieasl hed &, ST AT 3% 3777 S{at & oy g &iw
TATALIT o [oTT 9T+ 2|

Topic -1.3- o<, T (Inflorescence), TAT ST FAT & THIT (Types of

Leaves, Inflorescence, Flowers, and Fruits)

1. iR % YT ) Types of Leaves):

ot AT % Fgcd Ul 3T & ST SaR1er HEUT (Photosynthesis) § HEE el gl v ST G<AAT
T FoRATRT 3 ST O aRieha T3 STTaT 2l

A. TEAT & AT I

1. 9% i<t (Simple Leaves):
o TH gl &€ gral &l
o ST ATH, AT
2. €< Al (Compound Leaves):
o e urAl (Ffeew) § farwriora gt 2|
o YR
e 93 (Pinnate): TRIAT UF ST @1 9T S Rd gl 8 (S A,
Tdram)!
9THE §H (Palmate): T1T U (&g & Hahadt & (S g, @)

B. fFATE F e a3

1. 9o fheT< ATt 9fxiAT (Entire Leaves): AT f=aa 21 €1

o ST ATH, AT
2. FrAETX AT ATt IiREAT (Serrated Leaves): fATY 9% 3fd 24 2

o IETL: A, 94



3. Fer g T aret IRt (Lobed Leaves): AT # Fard giaT &1

[Nl anN
o JxlglUl: dT<TH, Tgld&hd|

2. T59% )Inflorescence) F THT<:

TCTHH BAL o THE Tl Fagd g ST Uk e AT ATET 92 39 2|
A. T&T THIT

1. fafer I59sH (Cymose Inflorescence):
o T AV | 9% Bl & olI¥ qTgT il AT F&d 3l
o X[ ATH, THTZT
2. AT TSIHA (Racemose Inflorescence):
o e A UT T oI Ufch # 39 2
o SETEIIT: I, GLSTHET|

B. 3991

o Uf9®er (Panicle): oTT@ETST UT FeAT T THE (ST A1)
o TqTEH (Spike): 89T 2 & | (S g
o 39 (Umbel): B UF gt f6g & fAavera g (S gfaam)|

3. %A1 & W1 ) Types of Flowers):
FAT Tl IeTeh ST ST 3T HEAAT o AT I AA N (HIT 1T 2
A. STYT 9T TR,

1. 9o % (Complete Flowers): S# T8 3T AgaT T & 2 21
o SRTEII: g, TATE|

2. AUl %A (Incomplete Flowers): S Ta aT o8 o1 srqufesra gia g
o IEATEIOT: W, THaT|




B. T 3T ATHRIT F AT I

1. GTYTIT B (Simple Flowers): S 3T ATLTIOT §¥=AT AT
2. fee | (Complex Flowers): I 3¥ ad M1 AT |

4. FHAT % THTC ) Types of Fruits):
A Tl & (qu= (Fertilization) % 3T faEd gid gl
A. §TIAT & YR I

1. 93 A (Simple Fruits): TF g7 e & a9 &l
o IS A, ||

2. 9HRH B (Aggregate Fruits): TF T | T SSTeT B 2
o IRTEL: TIlaLT, THAL|

3. &g %o (Multiple Fruits): %% |l & foee a9 g
o IITELT: FATHE, HSfIT

B. 9RO&ar & g 9%

1. Q&R % (Fleshy Fruits): THIe oY & g4 2

o IRTEILIT: AW, R
2. @& % (Dry Fruits): §& 3T F31T LT 93d aTeA|
o IRTEII: FE[e, ATEH

BIATcH 91Ol (Comparison Table):
EEIN SRR Ter fadad
g S, TEqd, THaT "3 A7 67, AT % TR

%A T, g, THar QO AT S, AT AT e



TR IRTE &g fadrard

7 fReewd

T, TOTHH, BT S BAL T [ATSGAT G o S e 7 AT (e g1 T qrel & Joi,
TarahT ofiT TITaY0r & |79 A]HAT H AEE H¥d g

Topic -1.4- qtei St FIfreHT T GLFAT ST FRITFRT 3T (Structure of Plant Cell
and Cell Organelles)

1. 9er Y SIfART FT GL=AT )Structure of Plant Cell):

GYerT st FITOrRT U Sfeet Se=T arelt gy €, foraw At rferert 3 (Organelles) 2d & ST
e AT o STaT HAT w1 T Fd 2

eI 9% (Main Components):

1. shrfRreRT forfRy (Cell Wall):
o TE UH HSIT ILA Il g ST HITIHT T GLAT T&TT FHeal gl
o TE HET =T YA (Cellulose) H F+T BT &
2. it fErestt (Cell Membrane):
o FITLraRT Forfxy o &< U7 SATaT &
o UE AT-ITATHT BIT g AT TETAT o T A Fawrelt &1 M= = et 2
3. IEATSH (Protoplasm):
o TE FITAHT o SET HT ST STET 2T § TSred AT o6 T 37 Fetfad @ g
o ma’m@ﬁg
»  GTEEATSH (Cytoplasm): FHITEFT T T AT
« I (Nucleus): FITHT FT AF=r0r 33



2. HITSRT F 3T )Cell Organelles):
FITLURT 3 3T AT FTAT HT T F2A & o0 DA g gl
& FHITAHT 3T (Major Cell Organelles):

1. =9 (Nucleus):
o ITErRT T =07 g ZraT Bl
o THH HTAT (DNA) 21T & ST AT STAHTY T FTaT 2
o vgfaax BT (Nuclear Membrane) & =<7 graT 21
2. HTEEIHIT~gAT (Mitochondria):
o TH FITAHT T Tl ¥ (Powerhouse) FZT STAT Bl
o TE WA (ATP) FATAT & ST HolT &1 FdT 2
3. FARATES (Chloroplast):
o A UTET T FITAHT H 1T HHWOT (Photosynthesis) F o Rrevame 21
o ZTEH FAIUTHE (Chlorophyll) AT & ST 2¥ T % forg e 21
4. @WW (Endoplasmic Reticulum - ER):
o T T e forfue & fAwior § #eg #3ar 2
o T IHT & gId &
T ER: TG4 & d1 =T 2IaT 2l
T ER: AT T #
5. Trestt a5 (Golgi Apparatus):
o I VIE T frfue 7 O FTaT g 37T Sve HITAHT & oIF AR T TgaTdT gl
6. WA (Ribosomes):
o T HHU (Protein Synthesis) T T gl
o I TH ER 9T AT T &9 & ITT ST T 2|

7. IFGA (Vacuole):
o I UF FET, AL T AT AT & ST TITF Tedl 3 Afre 7 gufgd Fear 2

o UTYT T FITART | g SATeF THE ZraT g ST FHITAHT & SHTT FT 97T TG
El
8. ATEAIE (Lysosomes):
o A FITART ok AT TGTAT T AT T HTT LT 2
o HTH USTeH (Digestive Enzymes) ® 9T 21T gl

3. Y T HITAFT A T FIAHT F = 3{aT )Difference Between Plant and
Animal Cell):
ferdroar LIEIEIENIRED ST FITART



ferdroar LIEIEIENIRED] ST FITART

FITRrRT TRy HiS[E (AT & a+) ERRIEDE]
TR HIS[E (THTT HEO * form) srqufRera
gt TET A T BreT T FE 2 A §

AR oo sfiw fAfera AT | ATeF A= AT
feaada g e a R fafere el T grawar g

[ BRERE

OTET T HITHT Teh [Tt HEAAT ATAT BIAT & TOTEH TATHH ST T9rT FHTat il QT F7d gl 37
SITT o HTEAT | 9Tl & S(Tav & Agcd QU1 T3 STH Sl (FHT0T, TSI, 3 IO FT SaTH-TaTT
T T gl

Topic -1.4- & qret it FHITART, HITAFT ST, TIHRITTER ST Th(ATh HITHRT,
TAT HAITART AT F TH (Structure of Plant Cell, Cell Organelles, Prokaryotic
& Eukaryotic Cells, Types of Cell Division)

1. 9er Y SIfART FiT =T )Structure of Plant Cell):

et ¥ FFAFT U Stfeer Gv=mT vt gt g, SeH FE AfrHT SR (Organelles) g1 € ST
Strae & fatse #7111 7 Fd 2

&I T

1. shrfreT forfRy (Cell Wall):
o FSTT UL ST FHITAHT T FLAT <Al
o GFANT (Cellulose) & a1 BT Bl
2. HIEERT Breeft (Cell Membrane):
o  AH-UTTET fRreetl ST Taret o Taer 3i¥ At i M=t wdt 21
3. WIErATSH (Protoplasm):
o RITOTRT 3 (¥ T St SaT uaryd oy asfy swrferet sivr fAefaa wa 2
o E_Fl'ﬁ' G E] %"



» TS (Cytoplasm)
»  IfFI9 (Nucleus)

& HITAHT 3T (Cell Organelles):

1. = (Nucleus):
o HITLRT & A== Fg, R AT (DNA) 2raT 21
2. WTEEIHI~EAT (Mitochondria):
o Tort TA|TOT &7 T, forE "HRITOrRT &7 UTavErsa” Fgl ST 2l
3. FAATES (Chloroplast):
o TRTST HFWUT (Photosynthesis) F o =T
4. @WW (Endoplasmic Reticulum - ER):
o W ¥ forfue & Heior § 988 #Far gl
5. TSt 97 (Golgi Apparatus):
o I 3T forfue &1 e i aRag #aT 2
6. TrSATEH (Ribosomes):
o TS TEWT FT T
7. IFGA (Vacuole):
o TIU qedl i A9fore it TAT Far 2l
8. WATEHIE (Lysosomes):
o UTIrE weTdt * A= ¥ forw e

2. TrehiATfes ST FahfAIfes FIfAFTE )Prokaryotic & Eukaryotic Cells):
IEEIREI TR (XATTE HITAFT )Prokaryotic Cell)  IHRIATTEH FITAFT )Eukaryotic Cell)

R L G Fufere

FifareT Rreeft wioE GLES

HIAFT S AT (T T 307 2 &) ISR SIS fog, et o4 (
AR FIaT )0.1 | 5 ATSHIHTEY( =T )10 & 100 HTZHHTEY(

SERR FFETAT, F1T) FIT dATA-Cyanobacteria) T, SITAERT, e il FITArHTT



3. SITrRT fANTSIT % YT ) Types of Cell Division):

FITAHT FArTSI & 7 FHITAFTT FAAT 8 37T T SHAt o forere, Fheg 3T o=+ & o sraess gl
A. Frenfasr (Mitosis):

o I TTHAT ATHTT FHITART FASTST o forw Zrat 8, e a7 9979 T FHITHTE a9t 2|
o I (Phases):

1. YT (Prophase): FHIHSIH S =d BId &l

2. HTHE (Metaphase): FHIFTSIIH FHITAFRT 6 HeT H T I &
3. TA%HE (Anaphase): FIHISTH ST 2T ST 2
4
5

. TATHY (Telophase): 7T ~(FAaH T &
. FTSErRIEAad (Cytokinesis): FHITSTEHT FT AT I2T graT Bl

"ed: gy o A & o)

B. =8E (Meiosis):

o T ITRAT A T o gt &, e 91 sqats & & ¥ Frfernrd a9t 2|
o T T AT AT AT B

o T I FIRRT sraT (Crossing Over) 24T 2

o T In: frerferer & |wme whwam

g AT fAfarear Ieas FeAm|

| [BEAE

o YT AT FHITAHT T HLAAT | g Tgcd U 3T Il & ST ST o (AT FIAT I T FHLd
2l

o STRCATIEE ST THATTH RITARTU IAhT STTeeAaT ST HAT | T3 AT &

o ITITEHRT AT o FohTT AT, gl 3T T o o7 ggcaqor ol

Topic -1.5  g&wasit (Microscope) St HT=HT i I7 ATh aTer gewaell T F

(Structure and Function of High-Power Microscope)




1. ?;[&TIEQﬁ: &Y T )Structure of Microscope):

oAt U UHT STFIT g St STTRT T8 GIe Teqal ol <@ & (oI a1 ST g ST A4
At ¥ feErs T8t |

eI AT (Main Parts):

1. AT (Eyepiece):
o IE geHaell & 9aH FUL JTAT @ graT &l
o TET oTf<F 10x 3T 15x Bt 2
2. dfsvifaad A9 (Objective Lens):
o Tg A AE & qgd HLIE AT ¢ ¥ A AT orf<h & ¥ gid &
FT 91 (Low Power - 4x)
HETH STk (Medium Power - 10x)
39 «If<r (High Power - 40x 3T 100x)
3. T4 (Nosepiece):
o IE IHA ATAT AT gIaT g FSaH aAfssifaed | o3 2 2|
o TH FATH AT o9 &1 ==+ haT Srar 2
. T (Stage):
o U TUTE WeHIH gdl g e I< T15e W@ STl 2l
o THH [T ga ¢ S FATEE F fRUw wEd
. %I %Y Ald (Coarse Focus Knob):
o AZ TL AHTH IT g FLA & forT ITAHT FohaT SIrar 21
. WRTEA %I A9 (Fine Focus Knob):
o TE &H AT AT Bl o (o7 ITANRT ZraT &l
7. @rse (Mirror) a7 15 & (Light Source):
o FET IT THTI TTAA % form)
o FAT-FH TSt Arge oft ofY T R
8. a9 (Base):
o Fewgell & M=et W # fRua 2rar g 3 T IR I qHAT T&T9 F2dT g

N

9]

(o)

2.39 orf=p A ﬁ&ﬂ?&ﬁ T 1A )Function of High-Power Microscope):

3g Af<h aTer ALl FT STTNT Bl HLAATSN ST HITARTSAT 1 A=qE & F@+ & forg o
ST Bl

e F



A EERURCLIR

o THITLTHT & 3(ET % T (Organelles) STH =[FATH, ATZEIHI AT, FATLCATES ST
T <@ T

. SqET TR HT AT

o TIUAT, TUAT AT FIHISH I @7

. STTETOLET ST GEwsal T Saa .

o  SFITAT, ATATH, TIEISTIST AT FT ALTAT

. StrafasTaE sgeem:

o FTTOTERT TASITSIA, TaRTT |HEWOT, i< o= o TRITe 7 regaq|

. it o

o T o AHA, Hddh T, T TRT HE= H 37T

. TANTTEAT | T

o IATIAF ATHYTT AT TIRM o o

3.9 oTi=R ATl ﬁ&ﬂ?&ﬁ EIRCHEGIY )Features of High-Power Microscope):

qTf=R: 40x, 100x IT IHE TTAF|
TTEAT: agd 39 Reriega|

A I AT ATAT Ao Hid|

TRTYT &N TASST AT AT TR0

LI IR BTZH BIHE F 19 IF T

[ BRERE

geraell AT TIHeTT | UFh Agcaqul SUHIU g ST gH ST FeH Tq< 9 a7 &l @ il
SHAT 2AT gl S 1<k aTer FeHRSMT T START Sitaeh, Hhcd 1, 3 ISATHE ATHeTT H AR
TEAT

Topic -1.5 %I&'G'Q'Qﬁ * fafes o (Various Types of Microscopes)

FeA=AT (Microscope) FT ITANT & TETAT T ARTHL S@ (1T [6AT STAT g1 THH F5 THIT
2T &, OH & T 7 STANT SAIT-T AT F 3291 o (o10 FRAT ST 2l




1. ST Hhiee gewasiT )Bright Field Microscope):

faQrear:

o  TEH GTHTT THT FHT e
o THH IEQ F ISAA Y I I@T AT 8
o HTY AIA & SUT T AT SATAT g AT T& F ATIH H [oear gl

FT:

o T AT TN GU THAT F 3@ 6 {70 3T
o HITMHT F ATHTL 3T HLFAT T LTI F¥A o forU)

IITEI:
o T F AHA, TIRAT AT HL=ATI

2. 5T FETee ﬁ&ﬂ'q'-?ﬁ )Phase Contrast Microscope):

faQrear:

o Ig UTeaeff AHAT (Transparent Samples) T T &9 & I@ # {70 ITART ZraT gl
o fomT 7 gu AT F o qe e ==

FT4:

o FITITHT o ATATLH HLAATH STE ~(FATH, ARAoH Hl 3@ § HIE FLadT g
o TTEefT wETST ¥ AT T ISAWE FLAT 2

IR
o SOITera FIOvRTSAT T Sraetrs, ST, Trarstrem



453, THIATT AT AT IERT )SEM - Scanning Electron Microscope):

farorward:

o TAFEIT FH FT ITTANT Fileh 9 ol g I (H-AATHT (3D) Bfer =TT 2
o 39 Refiegem siT aag &t fAeqa SIEarT I8 7T gl

FT4:

o HdE HI AATAC AT ATFIA FT ALTTAT
o g&EH TIT IT ATHIAT T[0T T farzwomn

SETE:
o T, @A, FHITAFT TAG, TTALH 1 HLAAT|

4. T TAFET ATSHIERT )TEM - Transmission Electron Microscope):

farorward:

o TAFCI T AT AYA F AT F TG Fh B ST 2
o Fgq 3g Refegas (1 99rTe aF))

FT:

o TITSTRT & AT ST STH AR AT, FATT T G&H HLAAT T ATAT|
o UTTE ¥ U AT F o ST

IR
o T, HITAHT F AT, TA-Eq0T ATAUT FT FFgmom

5. T@T 91T )Comparison Table):
AT &1 TR EEE R I RS IR SYART T &

ATSE FIoe )Bright Field) 397 YT 7 | HEAW FHITTHT HLAAT, FaF AT



AT &1 TR EEE R I RS IR SYART T &

ST SheTe )Phase Contrast) 397 YT 3F stfera wrforrTd, areeeff T
SEM (Scanning EM) TAFCIA AW Agd 3¢ gl g1, gt oS

TEM (Transmission EM)  Toi&2(9 1 e 37 AT HLAAT, ATOTfak F=goor

[ BRERE

T TR T AT o7 e 1 3w 392  forw 397 grar 2|
o HTE TS ATHTT ATATHA & [orU)
o Thot sheree: qTeEeft SR Stifara wrfererTsii  forml

« SEM 3R TEM: 37dq 37 RATeI9T & 979 9dg < Aqid deaTall a1 g Fae
¥ form

%I&'q'q'-‘éﬁ & e e (Various Types of Microscopes)

FeA=AT (Microscope) FT ITANT & TETAT T ARTHL S@ (1T AT SITAT gl THH F5 THIT
B &, TS | 9 T ITART A= ST e di & forg, & srar 2

1. §Tse Hies geHasfT )Bright Field Microscope):

faQrear:

o  TEH GTHTT THT FHT eS|
o TOH TEG FI ISAA JIHH T <@ 14T g
o T AT & FUT T AT SATAT g AT & AT | [oear gl

FT4:

o T AT T U THAT & 3@ & {10 T
o THITSTERT % SATHTT ST HLIAT FT ALTAT FLA & T

IITEI:
o T F AHA, TREAT AT HLAATI



(] 2. T SheTee ?j;&’HHQﬁ: )Phase Contrast Microscope):

faQrear:

. %WQﬁH’Hjﬁ' (Transparent Samples)ﬁwmﬁm%ﬁﬁwmﬁl
o TomT 47 gu AT F o a9 ==

FT4:

o TITLURT & ATAE HLAATAL STE AT, AR il T@T H HIE FHaT g
o TTEGEefT TRTHT § AT T ISANE FLaT 2l

IITEI:
o STITerT FITOTRTSAT T STaetreh, ST, TrarsTrem|

453, THIATT AT AT IERT )SEM - Scanning Electron Microscope):

faQrear:

o TAFEIT FH FT ITTANT Fileh Fq ol g I (H-AATHT (3D) e =TT 21
o 39 Reffegem s aag &t g SIEarT I8 2T gl

FT:

o HAT F FATAC AT ATFHT T ALTIT
o g&EH TIT IT ATHIAT IO T farzwomn

IR
o T, @A, HITART TAG, ATALH T GLAATI

4. T TAFET ATSHIEHT )TEM - Transmission Electron Microscope):

farorward:



o T AT FHT AUA F HIEAT F TG Feh B a7 2|
o agq 3g Feteger (1 49ies )|

o TITSTERT & AT ST STH ATSEIRIeS AT, FATT T G&H HLAAT T ATAT|
o SR TT I 3274 F forw SRt

IR
o ATATH, FITAHT 3 A TeH, A -Fa< 1T TTEAT F7 fAgoom

5. AT AT{t )Comparison Table):
LCLENICD MET Y TR Ea ReAtegar UL &7 &

AT FIe )Bright Field) 397 YT W | HEAW FHITSTHT HLAAT, FaF AT

ST ShaTe )Phase Contrast) 397 YT 3F stfera wrforrTd, areaeeff T
SEM (Scanning EM) TAFSIA AW Agd 3¢ g hl g1, gt oS

TEM (Transmission EM)  Toie2(9 1 (e 37 AT HLAAT, AT0Tfak F=geor

v RAEDE
T T T geraet oo @39 &1 &l ST % forg S grar 2

o o132 e ATHTT AT & form)

o O Fhere: gt S Sffaa wrforwratt & form

« SEM 3R TEM: 37q 37 RSATIe & a7 9dg 3T A STl 1 g Hided
¥ form



Unit -2- ALGAE

Topic -2.1

aTe (Algae) FT THTT fAATATT (General Characteristics of Algae)

AT (Algae) T TR o T, THTIT T TN ¥ AT ST g STl ITHT § 70 AT 21 T
AT T TGRITARIT BT Tl & 3N AT T [Awar g o o qF o TH1eT T START Hleh
FIAT oIt a1 Bl

1. graTer Y 9T fFATATY )General Characteristics of Algae):

1.1. FITART GL=AT (Cellular Structure):

o SIS UHAITAHI (Unicellular) 3T ST (Multicellular) 2T 5 2|
o ITIEHT Z1ATE (Cell Wall) BT & ST SAATS, Taked AT (HTorhT & a7 g1 Tl gl

1.2. TS GHWOT (Photosynthesis):

o I THTT HFYIT (Photosynthesis) FT THHIAT & ST IeT F4d B
o ZAH FAITHA (Chlorophyll) 2raT 8, foraer T g€ &1 fa@d 2|

1.3. T (Color):

o 9TAT % M 396 WIEAT (Pigments) TT H9Y #:3d &
o 8L AT (Green Algae) - FATH  FHTLUT gL
o T AT (Red Algae) - FTSHITIAT (Phycoerythrin) 3 T ATA|

o SIX &1 (Brown Algae) - THIFI4 (Fucoxanthin) 3 Tl 9|

1.4. Sfta= 9% (Life Cycle):

o 99T § A% (Sexual) 3iT SATIF (Asexual) TSI ZrAT 2
o  FE daTe H dIgt 9Rad (Alternation of Generations) T 3@T SITaT &

1.5. Af&ET (Habitat):

o T T ®T Y AART FTATELO H ITT ST &
o WIS It (Freshwater) &



o HH&T I (Marine water) &
o T T 9T AT, AT A9 TRl I

1.6. 95T (Reproduction):

o ITATNF TS TIH (Spores) F TTEAH |
o T YoM THS (Gametes) F TATT F HTLTT |

1.7. ST Hg@ (Economic Importance):

o @I EG: AT GaTe S AT (Nori), TITERMT (Spirulina) @T=r 21T 21
o IIATTH START: AT siroefiar spori & form)
o SENTH YR ANTE, UATHE, TSt i= F77 H

2. 99T & W1 ) Types of Algae):

REDRS ET )Pigments) I LT )Examples)

ST )Chlorella), T o

X 9aT )Green Algae)  FAITH )Chlorophyll)
)Volvox)

et 4T JRed Algae) W‘Qﬁ‘fﬁ? BTF?I?'IT%T )Gracilaria), TTEA AT
)Phycoerythrin) )Gelidium)

o 4T YBrown Algae) g%m@@rﬁq-rr FATFAATRAT )Laminaria), RHT
)Fucoxanthin) )Fucus)

i) gL AqTA-Yellow-

Green Algae) F=ITf%eT )Xanthophyll) {%IT-H )Euglena)

STIUCH )Diatoms) farfereT )silica) TS )Synedresmus)

BB. 91T &1 g )Importance of Algae):

1. TRTST T 3 HTEAT o ST HT SATEA
2. S qTRRAfAht 95 (Aquatic Ecosystem) 3T ST

MEIN)
)Habitat)

Hre 9T+, TR

gt T



3. ATSAL S a6 o gren #al
4. SN IATIN S S¥e, AR I Af & fAwior & s

R A

SraTer aTiRATaeht a1 & (o0 o7 Hgcaqul & FF11h o SIS IcATad, @Il @, 3T
ST=ITRI ITITET § ANTEE FXd gl T 94 ST gl gu ST J2AT U2 S{ad & §qad § 987 TNEH
T2l

Topic -2.2-

T (Algae) B I TS ST TSI shl AT (Range of Thallus Organization
and Reproduction in Algae)

aT (Algae) U Tafarer a9z & ST § ST ST, HEAAT, 3T IS4 & q<ien § (9adr Tarea
FIA g1 TN TSATHT HaT &l 499 (Thallus) FZT STTAT &, ST IX T & 1T T AMHTT
91%% B

1. AT | I GIST T A19T )Range of Thallus Organization in Algae):

1.1. 9197 (Thallus) FIT 2

o I AT FT dg T a7 8 FSEH 2 (Roots), TAT (Stem), AT Tt (Leaves) SHT
o9 Fv==Te 78T el
o T TH GTYTION, A-TAATHA (Undifferentiated) H3=T grdT 1

1.2. 99 % W1 (Types of Thallus):
EEDRS fa=r )Description) IS )Examples)

TTLTIT 49 )Simple
Thallus)

Hqfora S )Unicellular
Thallus) TS FHITAHT ST Ao Wﬁ@W)VNVOX)

TS FITAHT AT qLA HLAAT ATAT AT )Chlorella), IRAT )Euglena)



REDES =T )Description) ITgLIT )Examples)
LET IS

AGIH I )Filamentous N E TITER(MT )Spirulina), TSI

Thallus) )Neurospora)

TfEHT S99 )Plate-like

Thallus) FOT T TLAeTT GLHAT ATHATET )Laminaria), TFH )Fucus)
ih a"uls) T )Branching ITETAT FATAT ST et HTAAT ITfR=TRAT )Gracilaria)
39 999 )Solid Thallus) I S A {0 gIESIHISE )Hydroid)

2. & ® T it fiar )Range of Reproduction in Algae):

AT § TSI o T HqeT THh1T EIGICH FATIH T (Asexual Reproduction) 3% R To=+

(Sexual Reproduction)|

2.1. AT TSI (Asexual Reproduction):

o Y U =A<k faAT ARE FIFAFTSA F I B 2
R4 E
o TasmaT fa@= (Binary Fission): T T a7 AWM # faariorg g1 ST 21
» IO SAET (Chlorella)
o ¥ g (Motile Spores): ¥ads &9 H I ATl &SI I B
»  IEATELUT: TYTEH(ET (Spirulina)
o SRTHESM (Fragmentation): STH % g I9HY AU ST T4 &
« I AT (Volvox)

2.2. A% IS (Sexual Reproduction):

o THH THE (Gametes) FT HAAT gIaT g Fora™ 797 Sig a7 2|
. O+
o TTHE I (Gamete Fusion): T29 3i¥ HTgaT THH T HA3
» IO ATA AATH (Red Algae)
o SANHT (Oogamy): T=T = STV 3T FreT e T
»  IITEIOT: ATHATAT (Laminaria)




o TNURTEE-AHIIHRIES CINIEC R (Alternation of Generations):
» Tl Tt § Sfaw = F1 g gar
I3 Lo TR (Fucus)

2.3. A1 &1 §AS (Combination of Both):

T AT § FARE T ARTF TS THT <& AT 2

3. TSI o TRT HT Grqer )Summary of Reproduction Types):
TSI T T THT )Method) STTET )Examples)

FAE Jore e sy, =0, SRrHaerd Se 1T, TS S ier T, ared

T T ZAT AT AT START TIEATHRAT, T

[ RAETE

AT § IAH T IS HLA | ST FAT Toh HeAT gall &, A T o a<ieh |1 fafeer g1 78
farfererar sramer it farfser aatavois aRfeafaat § safora Fe7 | 7ag Fdl gl

Topic -2.3-

AT (Algae) F S{Ta« 9% & AT (Types of Life Cycle in Algae)
et % Sftae =9 ° U el § @t Ty § aiada grar ¢, 5 sfaw = (Life Cycle) F27

SITAT g1 aTe | Sa =9 o &1 T E T gTd & A STaw =56 (Asexual Life Cycle) 3i¥
AR Sftaw 7% (Sexual Life Cycle))

1. 37 Sfaw 1% )Asexual Life Cycle):

g



TR Straw =% & 91 =7ftr #7 Fwtor a7 SR wrferwret (whe) ¥ grar 81 Tad Geramd
fa@e (Binary Fission), TNHIEE (Sporophyte), 3i¥ ST (Fragmentation) S/ T
Tt gl

T T

1. fesmaTd fa@=w (Binary Fission):

o T HITUT &7 T AWM § fFATHST gt 2l

o IEATELUT: SAIET (Chlorella), TS (Amoeba)
2. H<h SqI9 &1 ¥ (Spore Formation):

o FTSITI[ (Spores) ST & ST TGS & F 9 TFhd g

o IEATELUN: TATEH(ET (Spirulina), SATEHT (Diatoms)
3. SHTHeS (Fragmentation):

o UTH % THE TAHL AU ST IcqH 21 &l

o TRTEL: A (Volvox), ATHATAT (Laminaria)

2. AT Stra= 9% )Sexual Life Cycle):

i

AR STrae =% § QT AT-3(AT THeH (T2 ST TlgaT HITAHT) FT I a7 &, e 747
St a=raT 21 39 W 94 (Fertilization) 3% figr TR&d (Alternation of Generations)

&I 2l

T T

1. THE T (Gamete Fusion):
o TEY 3T HIgHAT THH FHT HAIT graT gl
o IITEL: ATA AT (Red Algae)
2. AT (Oogamy):
o TET AAA HSTI X FeT ATaefTer LERTI] a7 2
o SITEYIT: ATHATAT (Laminaria)
3. igr TRad" (Alternation of Generations):
o THAIHETEE (Gametophyte) 3T TIUHIES (Sporophyte) Tz &1 afiady grar
2l
o SETEYT: WIFH (Fucus), UTHRTIAT (Gracilaria)




3. Sa= =% F T T I )Summary of Life Cycle Types):
EIELEETEIRETES I T THT IETEL )Examples)

et ies St = feemamd g, =, drdcad s, TarEsierdr, Siea e

TYH SHaq = &A1 TH1E AT HATSIAH TTTRATHRAT, T

B 99T % STae =9k F 0E:

o 39 fafeear (Biodiversity): staw =3 &t fafaear darer #r fAfes aatawofia
gfeferfaa & saierd v § 938 Fdl gl

o IS TdT (Reproductive Efficiency): ST 3T AR Toa+ AT % ATEAH & o
AT & STAHEAT F&T T Bl

o URRRATHT G § SIFAFT (Ecological Role): STATer TS FHETOT F HTLAH | AT ST T
ITATEA FXd & ST @I F@AT § Ageaqur T 97 &)

o Ao
AT T STrae =% (At i e grar g, ’rad gome & @t ol 3@ ST g1 7g Bfaear

STETe T TAATT ST AT FAT TATALON H FAT-FeA H 7EE HLAT gl

Topic -2.4 o wfa & darer (Algae) it T < ATIF AgA (Role of Algae in

Nature and Its Economic Importance)

AT (Algae) FTH, THTT FHLTOT FLeA AT S & ST ST 3T TAATT AT H 970 ATT g1 A
oTiRaTaeh! 9 § Tgcaqul S{THaET 9T g T tis &7 & off sreAfds qeaard 2|

1. W1 | qa1er & IHFT )Role of Algae in Nature):

1.1. SERASI &7 IcaTaT (Oxygen Production):



o STAT YAHTLT FHE F HTLTH | AT ST I Fd 5, ST J2AT I S{a 6 o Sae g
2l

o IMELT: BIEESATHRE (Phytoplankton) THZ | AT T THE HIT |

1.2. GT=( @1 T YT (Base of Food Chain):
o AT TAAL ITRTRATART T F GT AT FT AT B
o T FIE AT & TorT TSI & 8, ST ART AS AT AT AT AT Tt = forg st
FAd 2
1.3. qaranT 9 (Environmental Balance):

o 9ATA A H ITTH TcAl o HqAT I a9TT T&d B
o IS F IFU I FH FLA H HE FLd 2l

1.4. FT& 9% § SHET (Role in Carbon Cycle):

o OTATA FTAF STSHFATSE Tl AT Fileh TS AT ST HIA A F AT H TZAT B
o I ITRAT TaTy TEde 7 R w3 § gag w7t

1.5. 7 fafaear &1 ausf= (Support for Biodiversity):

o SraTe fAfe st & o srare sfiT A Ia 3 g, e st farfaear s« w2t 2l

2. 4T T ArfSn Hg )Economic Importance of Algae):

ET 7 hae ATt 9 % o qgeaqul &, afed I F2 AN § AT ITANT 2|
2.1. @72 T H ITANT (Use in Food Industry):
o  THAT AATH (Seaweed) STH I (Nori), TITERMT (Spirulina), 3T SR (Agar) @TeX

3ITET | TEIHTA 21 2l
o T IEM, e, o7 gf=st & 9T g 2|

2.2. STl 7g<@ (Medicinal Importance):

o SYATS T ITANT AT ZATeAl oY TaTeeT ot o (HHT § grar gl
o IO ATA AT (Red Algae) H AT HHTAT FTAT B, ST ATAXTE THEATSA F forw
ST B




2.3. {reEntis STANT (Industrial Uses):

o IETR-3IX (Agar-Agar): SToil ¥ T&T9 a9 | ITFRT 2T Bl
o TUe (Alginate): G TETAT H RIS AT 3 1T Y2097 2raT 21
e FIGIAT (Carrageenan): ST IUTET AT HICHTCFT H TETHTA 2T 2l

2.4. 9 34 (Biofuel Production):
o  STETS T ITANT ATATEAAIA (Bioethanol) 3T STAE SIS (Biodiesel) 3cqTa  forw faam

ST Bl
o I TAHTONT SoAT BT F T H IWC G B

2.5. 1T § ITIRT (Agricultural Use):

o SIATA | ITH QTS 3 IF Mgl il I9LaT I21d 2l
o HidIe THFcHEd (Seaweed Extracts) T & &a1e & forw yrahfae s g & &9
H T Fd Bl

2.6. Gigd TETH ST BHIg[cHed (Cosmetics and Pharmaceuticals):

o STATS ¥ &9 IUTE =T i @1 & forg IwriT fohu ey 2
o IRTEIOT: B HIEH, AT, ST OF] H 3T

3. graTer  urffRufadia siw snf¥s Agea &1 AILier )SSummary):
EFIEE I L E I EE S SEERU)

ElES IS ERCICIET T T TqTEE AT, A
TN ST AT AT ATTT START AL, BT AT
FTaT o6 H JEERT  S=E STTNT UieaTde, HTS 19

T U A S S ST AT ST, AT TS A e
St fafaerar &1 qwdq F0 & 3ram Hde vadde



. st )Conclusion):

STETe YT o QAT I IATT Ta § Fgeadqul S{THHT F97d § oY eteie gfe & «fF faferer
SR H ANTETE & g1 T F haet T 6 forT arehtet g afed wiasy & forg aefisofir
HHTEAT T U Wger ol | o1 §

Bryophytes- plants

Topic -2.5

STATHRTZET (Bryophyta) & TTHTT T ST qrifeerfahr (General Characteristics
and Ecology of Bryophyta)

FTATRTZET (Bryophyta) TTeT % UH HHZ & forH AT (Mosses), W (Liverworts), 3f¥
giMaed (Hornworts) 9T 1 T T Yl HLAAT AT 21 3 ¥ {&T & F A1 A7 79
TATALOT § I AT 2

1. STTATHRISET & FTHTT A& )General Characteristics of Bryophyta):

1.1. =T (Structure):

o I IJATEAE® Tﬁﬂ?ﬁ' arer (Non-vascular plants) %, T T ITH ATSAH 3T FAT0H H’@
gl

o 9T & 999 (Thallus) 3T FIF (Cortex) FFT SITAT &, ST ATLTIIT ¥ FAwATora Zrav gl

« TAT (Leaves) 3ii¥ AT (Stem) ST 3RT g1 8, AATohe o FATAH HLA 21 3

1.2. 9519 (Reproduction):

o W% (Sexual) 3T SATH (Asexual) TSTHA T 21T 2

o W IO | THETETEE (Gametophyte) 3T TNIRISE (Sporophyte) TiEr TRad+
@T 7T Bl

o FISITU] (Spores) & ATEAH & T Io(A7 2T &l

1.3. Stta=t = (Life Cycle):

o SiTaw =% ¥ digl Ufade (Alternation of Generations) 1T 2



o THIHTEE (Haploid) W@ &9 AT g, STafh TIIHETEe (Diploid) BTaT e g grar
2l

1.4. 99T (Nutrition):

o  TRTST HHWIT (Photosynthesis) F ATETH T ST ITH F4d 2l
o FF ATATEIZST ULSAET (Parasitic) T 21d 21

1.5. qATECO AMFLIHATT (Environmental Requirements):

o THT AT ATATALUT T AFLTFRAT BT 2
o ATEFHAT AH TATHI, FIATET &A1, 3T T 9% 910 AT 2l

2. STaTETEeT st aTiefRurfasht )Ecology of Bryophyta):

2.1. 1919 (Habitat):

o ¥ T T TH! AT 3T FATRR AATEXT H T 2
o ST & FREl, AL, ATTT & TR, S a8 [ § 970 7 2

2.2. =TT (Roles in Ecosystem):

o a1 fAHAT (Soil Formation): STATRTZET % foema & fgr &1 Fwior grar 8

o ST €& (Water Retention): I ST &l ST i H Te49 B &, forae Hgt r
THY I T2t 2

. Stq fafaear (Biodiversity): At siat & forw smame eii s ya= #d 2

2.3. ST 9% H T (Role in Water Cycle):

o I THT T AALMTOT Fleh ST HLAW H T F4d g
o T FT FATC T % o wEert 2 2

2.4, STATY TREGAT & Gehaa (Indicators of Climate Change):

o FTATHIEET TATELO T Tfvadat & afq daaaefier grd &l
o ITE! IURAT AT ATITRATT TAATH 3T TFU F Hohl < Thel [ 2



3. TTATHISET & W1 ) Types of Bryophyta):

THT fa9raamd )Characteristics) &L )Examples)
. I I A TAT, TH FTATIL TE6E FLd AIATETH )Polytrichum), e
HI¥ )Mosses) .
g )Sphagnum)
w H‘Tﬁ,f?ﬁ?ﬁ HYHAT, 9 Tdgi 9 9T fFaT )Marchantia)
)Liverworts) ST 8
giHaed )Hornworts) T, HIT S€ TTRIHRIZE 2Md & TEUEH )Anthoceros)

B2t STITETEET & WE )Importance of Bryophyta):

7T FAATor ST Rl

ST XA S T 9% § TR

St fRAfeear #r awmT @

T & Hohddh & &9 d ITIRT

SWef T ITART: T ATATRIZ T T ITART SAOfet 7 FHFam srar 2|

Nk =

A=Y )Conclusion):

FTATRTZET AT RATART T & (70 e d Fgeaqul 5| T TATALOT Ao, ST HL&0T, 3 JaT
T § ggcaqul T 9T 2|

Topic -2.6

SITATRTSET (Bryophyta) # S99 T3+ i< 311?% faST (Thallus Organization and
Morphology in Bryophyta)

FTATHETZET (Bryophyta) STATET A HagHT Ulell FT THg & [oraH AT (Mosses), oaaed
(Liverworts), 3(¥ giHaed (Hornworts) T | 39 TTET & 91X 499 (Thallus) FZATAT &,
ST T 12 & "t = faErar gl




1. STATETEST § Jd w7 it Thar )Range of Thallus Organization in
Bryophyta):

STATETZET § T T {759 o q&T TR § fararira fBram ST awar €

1.1. 979 % Y1 (Types of Thallus):

EEAE 9T )Description) JTZLT )Examples)
srfaioe dera Tehel HIT9TRT T ATLTOT He=T, foed HTHIfAT )Marchantia)
)Undifferentiated Thallus) gfRrt ST a9 781 gl (Fraa(

ATIH I )Filamentous YTt AT &I STt F=T, S |99 # fAstaa qfefe=w )Polytrichum)
Thallus) gt gl (\TH(
TTEHT S ST )Plate-like T ST TXARTT AT, ST ATIF Sfee

THUH )Sphagnum) (FTH(

Thallus) gt &l

2. ATATRISET T 3H{d a9 )Morphology of Bryophyta):

STATETZET T HEAAT T & T THE AR H d21 Il 8: THEIhIEe (Gametophyte) 3T
TRURTEE (Sporophyte)|

2.1. THITHTEE (Gametophyte):

« YW@ &7 (Dominant Phase): S{ta =% & I8 THE graT gl
o HHAT:
o 999 (Thallus): FTTET IT TLIH &1 THT 2|
o 9T i 9T (Leaves & Stem): T T T L=
o TSIE=H (Rhizoids): STET & T 9T F1F FXd &, (Wl T THET STALTUT Fd 2l

2.2. TIUHTEE (Sporophyte):

o ST FT (Dependent Phase): THETETZE ¥ A9 w241 21

o HIHAT:
o T (Seta): AT ST ST TILIETZE T I F ST 2|
o TAIRATIIH (Sporangium): FTST (Spores) STIH FIA ATAT ST
o g (Capsule): FSTOEM & AT FHT AT




3. FATATRTET o faTorer Toh1< 3f% I I |13

METES DELEULT] )Thallus Organization) I LT )Examples)
IEEREE: ] . .
o ERCARC RS R AR R B HTAT{eAT )Marchantia)
)Liverworts)

YR AT A HEAAT, TR ST a1 % GieAe=aH )Polytrichum), THAH

T )Mosses)
IR )Sphagnum)
giHacd )Hornworts) e, HIT € TR IRZH TIAUEH )Anthoceros)

B 4. TTATHISET & SH & TG T

H<% )Component) T )Function)
S5 )Rhizoids) T S T qeat w1 Aaer
THERIEE )Gametophyte) STERTIT HEOT 3{¥ TTOT T FTF

TIIATSE )Sporophyte)  STSTTU] A= FTAT 3T IS | HETIH

HfI<ITYL )Spores) T F T T3T S T Icq=T FAT

I&. A=Y )Conclusion):

FATATRISET | IH FT G (AT FAT &, ST IFehT T TAh 1 AqHeAT SHAT M Z2riaT gl
TN AL HEAAT ST THTEAT TS TZAAT T (AT TATE0( 1 qieeafadt # siifad g o
AT FATAT 2

Topic -2.7-

SITATHTST (Bryophyta) & AT < 9Tg] IS99 (Internal and External
Reproduction) - STTELUT: {TAT{<AT (Marchantia)



HTAeAT (Marchantia) TF Y5 foravad (Liverwort) 8, oa# siiafer sfiw arg] a1 T2 %
IS Bl 2

1. (AR 9= )Internal Reproduction) - 3% YS9+ )Sexual Reproduction):
EIEDI

o  THIRISE (Gametophyte): ATHITSAT & @ €T gIAT &, SEH =T (Ovum) T
STTY (Sperm) I+ BT €l
o THSRHET (Gametangia):
o STTIAAT (Archegonia): ST 3T FAT 2|
o TUARFAT (Antheridia): SFTI] I FIAT 2l
o A= (Fertilization):
o TTHI %l ITTEATT H SHTI[ STV T TgadT g AT Hu=d FdT gl
o THH WIENE (Zygote) ST 2|

CIRUIE:E

o ATETIE TAURIEE (Sporophyte) # T graT g, ST THErwTEe U 4¥ Tgar 2l
o TAIETEE | 1] (Spores) T 5, ST AU THEIHISE T HHTT Fd &l

2. 97g] 717 )External Reproduction) - A e ToTe T )Asexual Reproduction):
EIEDI

o 999 % ghe! & [d@eSH (Fragmentation):
o HTAIEAT FT IAH THEl | 22 1T B
o TCUF THET AU GTel o =9 § fAafeq gr S[rav gl
e T (Gemmae) TTX T
o ST F (Gemma Cups): T8 T f9re §e==T0 ST & ST ST (|
FHieTTT) I FLAT &l

o SITHT UTHT IT AT  HTEAH § Hefd | g ST 77 THHIEe | [&SRiad gl gl
CIRRIIE:

L 2 1 i 2 e s B S B > e e e 1 A
o TAT TTHAT AT ST TATAT BIT &, @THFHL T TATGL SATHA 2T gl




Pl 3. AT (AT H TSI T T

TSI T T Ff3%3T )Process) TR )outcome)
Arafa T THEMRTEE | TR AT a+9q 8, _ o= .
)internal) g : G FTITRTEE S AT o9 €

o 7 T ST STFT % A7eqq | U THERIEEH Joit & FAHEd gra
1] IS99 )External) 3

. =Y )Conclusion):

ATATeAT § AT ST a1 AT TR & TS99 gid &, ST oH [Aree qaiaony gRefaa &
ST T8+ § "ag Fd g1 AT T+ | AR TR graT §, STafe arg] Tofa+ ool 3T TATET

&I 2l

Topic -2.8

WWIT{H (Bryophytes) T EIIPED Hg<d (Economic Importance of Bryophytes)

ARz, SH AT (Mosses), f@<aed (Liverworts), 3T giqagd (Hornworts) 2TTHHA &, T
Fa TRt 9 & 1T Hgeaqul 8, dfod S e ST SYINT AT &

1. aTﬁ":h‘l"{{H & i Hgd R )Areas of Economic Importance):

1.1. ?ﬁ& " 39T (Agricultural Importance):

o QT G (Soil Conservation): TTATHETSZH [HET & FHaTd &l T & A AHT IATT T@d
2l

+ WTHTaF @15 (Natural Fertilizer): T AIH SSTAAT (0T T I<AT 92 § 73T FLd o

o TSSO # SYART: TIE FT TETHATT GRS MM [feeq | grar g FA11h Tg T %l
T | T4 graT gl




1.2. sfiweftr Hgea (Medicinal Importance):

o FTATHEIZEH H 910 ST AT T THTAT TSN A, TR, 3 THAma<e O a1
g 2l

o IMELT: THUHA AT (Sphagnum Moss) FT ITART ATAT T TGAT ¥ ST o forg B
STAT g it THH Udrateadh 0T 2Id 2|

1.3. SN fis SYFRT (Industrial Uses):

o  THUH AIE:
o HIEATIHRT IENW: =T T@HTA IATET H START 2raT 2l
o TRl ® IUANT: FAl 1 TS 3 T 7@ o o0 SETHTA AT STt 2
+ UISME (Alginate): T FTATRISCH | ITH gIAT &, ST @1 ICATET § TETIA AT & oI
IITRT graT 2l

1.4. ST 9T IATEHA (Bioenergy Production):

o  FATATHIZEH AT STTNT ATATHIA (Biofuel) o IcqTa # AT ST HahalT 2|
o T SATATH AFAYT I AT SHo o AT o & H TANT 63T 14T 2

1.5. 90T G<&T (Environmental Conservation):
o WU H&a® (Pollution Indicator): FTATHIZEH AT AT STA TG o Hehalh 6 & |
FT FT 2
o ST TRAAT TEIIAA: T ATEAH | TATGLUT TRATAT T eI AT 14T 3
1.6. IRTETHT S tlﬁ_t{Q?T fA9ior (Horticulture and Landscaping):

o I FT ITANT TRTATHT H ASERUT, TS SHILH, 37T W7 T o forw o stmar 21
o TE T AT TH! IATT @ § HEE HLAT g

2 2. TTATRISEH & STae Hged il AT

& )Area) At A )Economic Importance) IETEL )Examples)
FY )Agriculture) gt |2eavr, ITFfa+ @rg, gregned 9|, TR
sfwfer )Medicinal) e o, TEaae e o7 SR HIE HTE % FATST )

(ferm



& )Area) Mt A )Economic Importance) STTELT )Examples)
SN Ris ITANT )Industrial)  ITETTA AT ATl 8T, FAL 61 (@€ UATE, Tha
S M1 )Bioenergy) FTATHFLA ITTEA FATITHTSSH & AT AT
TATEIT HET

)Environment)

TSI Heheloh, STAATY AT wte, foraaes

Feentyr, I T, ATy 39T F

e TR | A FT STIIT
ferm

IWETT )Horticulture)

EB. A=Y )Conclusion):

FATATHIZEH TR HqAT a0 7@ & qTI-979 F5 A1 | AT9F &7 F 7 Ageaqor g
T, STTer, IR, AT TATEL G H 3746 STANT v, U agHed SATe a7 (<37 2|



Unit -3- pteridopphytes

Topic -3.1

wISIHrEeq (Pteridophytes) & STHT A& ST sHfd AT (General
Characteristics and Morphology of Pteridophytes)

WSTHEEH (Pteridophytes) 37 TTel FT Hg @ [oH % (Ferns), 3 d9 (Club Mosses),
Y gideed (Horsetails) 9T 81 T 912 SSTTO[ ST A AT GageT qrel (Spore-producing
Vascular Plants) g

1. Qﬁ@"’h‘l@ & THTT A&7 (General Characteristics of Pteridophytes):

1.1. =T (Structure):

o TIEAT T (Vascular System): T ITH ST (Xylem) ¥ WATTH (Phloem) 2T 2,
STT 97T 31 979 qedi o 9agd § 7ag Hdl gl

o % (Roots), TAT (Stem), 3T IRIAT (Leaves): =51 <8 ¥ A &a 2ia 2l

o gt (Fronds): T 3 9T (compound) 2t &, e #if3rsk af<rat (pinnate) ITs
ST 2

1.2. 9519 (Reproduction):

o SIS (Spores) FTRT ToH: IS THTZd | ST q&T TS 307 g1 2|

o igr IRadT (Alternation of Generations): Sa= =% ¥ THETHTEE (Gametophyte) 3T
TRARTES (Sporophyte) F &= Tfad= 2raT 8l

o TRIYEH 9T TTRNAT (Sporangia): STSITU] IT= F¥ ATl 30T

1.3. Stta=t = (Life Cycle):

o  TRETEE (Diploid) @ &9 ZaT Bl
o THIMATEE (Haploid) FeT i< Fa=T 2raT 2, S8 MEIHHT (Protonema) FgT SITAT B

1.4. 91T (Nutrition):

o TIST YW (Photosynthesis): TRIFT F ATEAH & o1 eI F4d B
o ST 3T IITF TAT HT AT TET + HILAH H|



1.5. 9GO AFLIHATY (Environmental Requirements):

o TH 3T FMEATIE ATATAL TEHE Fd &
o SATEFHAT STl AT & T, 3 99 e # a0 57 €

2. Qﬁm En} ﬂ@ﬁ' fas (Morphology of Pteridophytes):
2.1. §&T 99T (Main Parts):

o ST€ (Roots):

o YIETY AT A gl Bl

o THET & ITHT fIT T Tl T AFATHT FadT &l
e QAT (Stem):

o TYYT AT HATT ATAT BT AT 2

e s e
« 9frat (Fronds):

o TET T AT (compound) BIAT Bl

o Tl 9% TRAT (sporangia) T 21

2.2. TRAAT 3% GﬁTrl'l"{[ (Sporangia & Spores):

o TR TfxrE % H= A7 ATl 9 2 2l
o ST (Spores) TAH T g ST AU THTETZ | fashfera grd 2|

2.3. THITHIEE (Gametophyte):

o T FIET 3T A T HT AT B
« WISIVAT (Protonema): THETRIZE HT L IHE F20 AT &

3. Qﬁm % T (Types of Pteridophytes):
T (Type) f¥raard (Characteristics) IETEL (Examples)

T2, AT 9, TR AT = F - R (Nephrolepis), =@ iRa®

A (Ferns) Fr (Platycerium)

¥ | (Club TIe, TheT ST I, STET % 919 ATEHIATLIH (Lycopodium)



T (Type) faraard (Characteristics) IETELN (Examples)
Mosses) AT

gideeq (Horsetails) STEt ataT =T, f&rfersr & a6 997 wfemaew (Equisetum)

4, TOETHIZSH & S(taq 9% & 919 (Life Cycle Summary):

FTT (Stage) AT (Process) TR (Outcome)
TIRHISE (Sporophyte)  FTSITI[ ITTH F¥dT § AT et & T THEIHTZE T &
THETHTEE . - U= EraT 8 3% FAT TR a9ar
(Gametophyte) AT AT T AT M g
T (spores) ;ﬁa‘r%ﬁnﬁ%mwwaﬂ% SR S

I&. A=Y (Conclusion):

S THRIEeH Hgea Ul HagHl 4T g ST qTefaeht d= § ST =%, JaT §Le0, ¥ 5 fafaear
H AEa Ul 7T [H9Td g1 39 [T T, TS| TG a1, 3 S3adTois [@eudry 3
T T U UAF A0 T4 5

Topic -3.2

OETETSed (Pteridophytes) # THX TS 3T IS (Stelar Organization and
Reproduction in Hindi)

TS IRIEad § AL €157 (Stelar Organization) 3T YS9 (Reproduction) 31 g Hgca ol
TTeRaTy 8, ST 9T o fasRTe o sfias =% & (o7 siraea® gl

1. &AL A (Stelar Organization) R =ETwIEed H:

qfRATHT (Definition):



TIAT (Stele) TTe F T AT ST & % H 04T Hagdl Sa# (vascular tissue) FT T gIaT &, ST
qTHT, TT Tedl 3T Tt o givage * foru fSeaem gar 8l

RSIREEE § &AL HISH & THI

T (Type) @< (Description) I LT (Examples)

gl I TF 97 (ring) F €T § aeq

HTEHIAEEA (Siphonostele) S ®

% (Ferns)

TfIRATIH & (Epiphloem FATTH e % AT A TEAH 2rar gl Tghded (Equisetum)

Stele)

U T (Antiphloem ST T T e 2 2 KIERIRIIERES

Stele) (Lycopodium)

STAHIEIH € (Dichotomous  SITSAH ¥ FATUH TETSA 6 €T § HATeAT
Stele) g2l

A9 /G (Club Mosses)

eI "% (Main Components):

o STEAH (Xylem): UTHT 3i¥ @A T TR FaT 2|
o TATCH (Phloem): TT9a Tcal SlI¥ @I T&TAT &1 Tag FHdT gl
o UREAEAT FaF (Vascular Tissue): STEAH 3T FA0H HAHT a9d 2

2. bd*?ls“hlic;ﬂ H o (Reproduction in Pteridophytes):

IS IRIEed § & T & TSI gId &

1. &% T (Sexual Reproduction)
2. FARIR 9T (Asexual Reproduction)

2.1. A% IS (Sexual Reproduction):

o wiEAT:
o THIIHTEE (Gametophyte): TS T gwedize (haploid) F<oT|
o =T (Ovum) 3T LRI (Sperm): =TT AT SERTO] T HHIT graT gl




o A= (Fertilization): TTT T IR & SIwT0] SI=TV] o qg=a< Au= Fear

2l
o VITEIIE (Zygote): HU= % 1T ATIE F9AT & AT TIEIEE § fafEd grar g

2.2. AARIH TSI (Asexual Reproduction):

o IS (Spores) T S5
o FIRIEIEE ST ITH FLAT B
o T ATET Bt # A A e # A A 2
o TS (Fragmentation):
o UTY FT AT [BEAT Zeah A7 T8 o &7 | fahferg g mar gl
« YISIWAT (Protonema):
o FTSITU] & fHehet ATAT IS =T, ST THERISE | TAhiea grar &

3. bd‘?lSl“hl’iQH % Sfiaw 9% (Life Cycle of Pteridophytes):

FT (Stage) AT (Process) TR (Outcome)
TIIHTSE (Sporophyte)  SISITI[ Ieqsl F¥dT & FISITO] e B 3T THETRISE a9 &
THERIEE SR U= graT 8 3% FAT TR a9ar
(Gametophyte) g
YT (Spores) gpﬁ%ﬁ% % Ferg e s Strae =% [T EaT &

. st (Conclusion):

TSRS Ed H T O3S Il Flaz A U o [oIT SAALTF g, T 1o T ThAT I
ST =156 %0 I9TT @ o (o0 Tgcaqul gl T GTeT & IR ETdeha Sqad &l aa10 <@ | AT
SERER R

Topic -3.3
%?fa?ﬂ'& A oy Gt s (Heterospory and Seed Habits) - %‘cﬁ )




TEUEIT (Heterospory) 3% sioT aeft sMad (Seed Habits) = T2 ed ¥ Rremeaw
(Gymnosperms) & Tgca Ul TAW &, ST AT & o+ i forahre § ageaqur AT Famd g

1. ZEUEIET (Heterospory) T 872
qfRTNT (Definition):
eI U UHY fufa 8 e 9Yer 1 w1 % ST (Spores) I A 3

1. WTSHEIE (Microspores): i< FISITI] ST T2Y THEEIEE (Male Gametophyte) I 3|
2. HHIEIE (Macroscopes): 2 FTSITI[ ST HIZHAT THEHISE (Female Gametophyte) AT

El

FEUET % T (Types of Heterospory):

T (Type) =T (Description) ITZLT (Examples)
T’f %?fa?'fﬁ'& (Complete I ETRET EﬁT“ITUl TIT-3T T e (Gymnosperms),
Heterospory) TTHAAT ST FTF % g 2l UfSeTwt (Angiosperms)
AT geUeqILr (Partial IS T THTL 6 SIS T STHTT B (Ferns), ATSHITISIH
Heterospory) o= graT 81 (Lycopodium)
FTUTAIT (Heterospory) A A HTZhed (Cycads), IS (Pine)

Ffedeal

g (Importance):

o TS H AT AT €
o THIAETEE & fAFE F forw sfes warehh
o ATYR STSTOgEN FT AT, Ped TS\ 965 grat gl

2. i1 Gaeft s (Seed Habits):

fRTNT (Definition):



ST |t sTad qTeT o &TST & (AHTr, feTe, SiiY Sieor & qLrh il Il &
o7 =aelY smeat % TR (Types of Seed Habits):

T (Type) =T (Description) IETEL (Examples)
fSreeT=l (Gymnosperms)  TSAT 3ma<or ATt it (Naked Seeds)  UTE (Pine), ATSHE (Cycad)
UfSHETeT™ (Angiosperms)  SITE¥UT AT &1ST (Seeds with Cover) S (Mango), 1§ (Wheat)
fgug {57 (Dicot Seeds) =T 1wt wf=rAT (Cotyledons) EIAT & FHES (Guava), LT (Mustard)

THFIS §15T (Monocot Seeds) T s =it ZIdT & (Single Cotyledon) =Tl (Rice), AFHT (Maize)

IS % Y@ ¥ (Main Components of Seed):

1. ST aXr (Seed Coat): FTST T FLAT T&TH FAT 2
2. 9UT (Embryo): 7T 9T & fA=TH 2T &
3. Uit @Ter We (Endosperm): ST [ TTO0T Y&TH FdT g

3. ZEUEAIT AT 1T Heieft sl 1 T@4T (Comparison of Heterospory and Seed
Habits):

LT (Characteristic) AT (Heterospory) fi<r Geeft smEd (Seed Habits)
TRCATST (Definition) 2T YTY & STSITorst T fAHTor EISEIRE NI B EEIL]

T (Types) ATEHEA 3T ARTETTT ey s ot

A _ FISITOLAT F ATETH | TS AT F ATEAT F TSAA
(Reproduction)

STTEL (Examples) T, ATSHITISAN, ATSHSH qTEA, A1, g, F1E



. st (Conclusion):

SEUEIT TTeT o T § fafererdr amar €, Stafs Sior Gae’ siad 9rei & Sfa = &l a470
@ % T Sraed e 21 3 QAT 6 a1 1 Ga e Grell o6 fFhrg T Tqgord # qgea ol qiHHT
framaT 21

Topic -3.4

OETHTSed (Pteridophytes) FT 3% Wg (Economic Importance of
Pteridophytes) - fRal #

WSTHEeH (Pteridophytes) o AT UTel & ST & [S(TU] & ATEAH & TSTAF X 3| TTH o,
FA A, 3T FrEeed ST T T g1 39 qTe 1 1S €T § Igd Hged g FA11H T F3 &1
H ITARM 2

1. sirwefir wgea (Medicinal Importance):

o W (Ferns) & T TSITAAT STt 0T & I BT &

o gIEeH (Equisetum) FT ITART AT T ASTEA HLA ST @HAT M & TATST § AT STt
2l

o  ATEHRINTEAA (Lycopodium) FT ITTRT T sHOterai § fohar Srar gl

2. gTaet STTNT (Ornamental Use):

o T (Ferns) T TASIY ¥ ASES I AT o forT IURT f3ham Sirar 2

o  TIAL-HTEIT QT8 Tl 2T I $[F FLd H HEE HLd 2
e TR (Gardening): ITT 3¥ ST | el T ITTRT AT STAT B

3. 3ftenfs 7g (Industrial Importance):

o gi¥ed (Equisetum) FT ITIT ot Icaraw § a1 &, ST #i= 3w forars & for
EIEERER

o TATTHINSAN TIESL: FIHT[CHA SN H AT h (AT H 3TN 21T g



4, ¥ TRTETE (Contribution in Agriculture):
Y

o W3T A9LEA fAIT (Soil Erosion Control): R=ETHTzd £ I At 1 o v #
AT FAT 2
« YTHA® @TF (Natural Fertilizer): s TSIt TgT % T T FET | GgEE gl gl

5. 9N W (Ecological Importance):

o TS IHTET (Oxygen Production): I TTEr THTST LT F ST SAFH ST HT
IS A Bl

o SMETH Y&TH FIAT (Habitat): F2 i SOl & o0 a9 Y219 Fd 2

o I GUGW (Carbon Sequestration): STAaTY TRATT Hl FH Fd § TG &l

6. AT A& § ST (Use in Scientific Research):

o  SATATRT STEATT (Genetics Studies): XS THRISZH T ITANT ATTATHT o omTer § T
ST Bl
o UTRTETAHT 1ea3+ (Ecological Studies): WY 3 fashTer s waria=or % = daer &y

THAT § HIE Fd 2

7. QT =T | 98 (Importance in Food Industry):

o QT TN F T H: T T ST FAd AT FT ITANT G IART H 63T 7T B
o U9 qcdl & |Q: T 9T fAeTtie oiie afesti § 9992 2rd &

EB. A=t (Conclusion):

SR EH Fad AT F oy & 78, Ffes st gt & oft 7ga@qet ¢ ¥ shufey, Ffw,
SE, AT, ST e S 75 21 § TN w2



-3. GYMNOSEPERMS

Topic 3.5-

SrEe= (Gymnosperms) T ITHTT 39207 3T ST fA9<0r (General
Description and Distribution of Gymnosperms) - %‘cﬁ |

ST (Gymnosperms) 3 9T § ST S1ST IETH XA & AT S o 197 <ol (Seed Coat)
AT g & 81 =7 9Tl FT THE I ITEA, HTSHSH, S HiT F 9T 2

1. Srreast &1 graT=r 39T (General Description of Gymnosperms):

BeT fAward (Key Characteristics):

1. st Icafxr (Seed Formation):
o IS gof §T (Naked Seeds) EI &, AT ST A0 Tl 2raTl
2. GFgHT a7 (Vascular System):
o SITEAH T FATUH 3aah RIS[E aId g ST T Sl T qedl & Iiagd § a8
g 2l
. gt (Leaves):
o TfIT ATHATE T qE F AR T (Needle-like) BT &, ST ITHT 6T ZT T F+7
FLAT Bl
4. 919 (Reproduction):
o WNIF TS (Sexual Reproduction): T=Y 3T HIZHT 9% (cones) H TSI 3T
g 2l
o SIS (Spores): T o & SSTT0] IeaTad off 3@T ATAT )
5. FTSIT 918 (Woody Plants):
o wferater eI g8 (Trees) T ATRRAT (Shrubs) F €7 § ITT ATT &

W

O o eTsT % YT (Types of Gymnosperms):

T (Type) =T (Description) IETEL (Examples)
HTEHeA (Cycads) HIE T 37 F=T gt gram &l ST (Zamia), @TSFE (Cycas)
ST (Ginkgo) U F AR AT Tt g 2l ST fa=raT (Ginkgo biloba)



T&1X (Type) =T (Description) I (Examples)

9TE (Pine), FiT (Fir), Todar

ARFH (Conifers) AT (cones) e iy wgE e wfzety 0L

PERAECE | AT e ST TH ST I el § I ST

(Gnetophytes) 5 ¥ (Gnetum), TIRST (Ephedra)

2. Sreeawd &1 f3awr (Distribution of Gymnosperms):

3= f39Tr (Global Distribution):
o SSHEHHT & (Tropical Regions): ATTHSH ¥ IETHIZEH T&I €T & ITT SATT &
o GHEATST & (Temperate Regions): 9T, ¥, 3T Todar SI& FITAEH 3TH 3
o &3 & (Cold Regions): T (Taiga) ITH # & THTT 9T HIHHE 910 ST &l
| s Forsirers ¥ frawor o
& (Region) Y& SEeaH 4 (Key Gymnosperms)
AL AHTAT (North America) T2, TF, T, =4
i T (Asia) Tz, ST, 9139, Tew
T (Europe) 1T, qTEA, =
IIRIOT SIATXET (South America) JETHTZEH, TTH, T Tew

IhYaT (Africa) TIEET, TTE

3. Foreneaet & qidRafad g (Ecological Importance of Gymnosperms):

o SRS T STATE: THTT FTETOT F HTLAH T AT TSI IcTs Hed 2|
o TRT ARG I =T % Areww | fogh &7 o wd 2
o T ST & FoIT A0 FF TSIt reeas % SRt § gl 8l




4. renea=d w1 sfds Hg (Economic Importance of Gymnosperms):

o &S AT (Timber Industry): TTe, 17, 3T Jodar it TwT HHTOT FTAT F ITAT
2l

o Sl IUANT (Medicinal Uses): TIRST AT ST faretia T sirwrefi=r Sw=rmr grar 2

o« XS 3T A (Resin and Oils): TT2 ¥ FT & Y9 i wa e sitaes ama o smar
gl

I&. A=Y (Conclusion):

SEeT= g2t 92 9l & e § qgcaqur AT =91 g1 T T Fae Taia<uii s Jqad & o0
AALTF &, Tlodh SATF T el 3 & off 95 Aga v 5l

Topic 3.6-

e (Gymnosperms) &T & IDED Hg<d (Economic Importance of
Gymnosperms) - far &

fSETeTe (Gymnosperms) ¥ 978 & ST ST ICAS FXA & AT I 11 Gof & g (o et
@ )| T 9T | G189, hiL, Jodar, ATSHSH, ST ST ST 7@ I e g1 T
Fa ATRRATAH T SqAT & o7 Hgeaqut 8, afod aieis &9 4 dY F2 & =1 § ITIE 5

1. eI 7 i Tg<d (Economic Importance of Gymnosperms):

Mi.1. ST 3T Ao 3= (Timber and Construction Industry):

o fAutor gt (Construction Material): 972, 1T, Todar STHT THST T ITART AT
FTAT H gaT gl

o =X AT (Furniture Making): FsT & A=<, ILATS!, 31T 7T =L aeq0 Il
2l

o YT I (Paper Industry): THST H AT [HHRTAT SITAT &, TSEHRT START FRIST
AT | 2T 8l




B1.2. X’ i 9 7 3ame (Resin and Oil Production):

o XN (Resin): 9T 37 ¥ 59 U2t & Yo 9 grar ¢, Srerser sa=n arfeer, 92, sie
Mg | o STaT 2

o WA itaeq (Essential Oils): T 3T Tehfored & THIATS sfiged Mawad &, ST
FOETACH 37 el ScuTet § SUANT 2 2

41.3. Siwefir 78 (Medicinal Importance):

o TS fa=TET (Ginkgo biloba): T T Si¥ AT A€ & o1 ITART Bl
o TUEST (Ephedra): T Si¥ GTHT % TATS F [T I IF T@TA § TTRT 2T
o ATEFEH (Cycads): T IO F 0 T TRUNE ITAT | TEIHTA 2Id 5

E1.4. /a0 e (Environmental Contribution):

o TSI T IATET (Oxygen Production): SHTIT T[T F ATEAH F AT Icatord
FA 2l

o HIT AYLEA AI=T (Soil Erosion Control): STET F ATeaH & AT &l faw w@d €

o AT AT (Climate Regulation): STaTE FT R4 7@ | Agea Ul S[[HaHT [F91d gl

H1.5. T sfix aE™T (Agriculture and Horticulture):
o  ASHTOT 9T (Ornamental Plants): TS T 6T F U SETEHT § G9Ta2r 918 F €T

H ITIRT 3T ST 2
o TTAT 3 AT o TG o TorT: 7 4Tl aTaht T FRT | AT oY T=, gaT TaT Fiid
gl

H1.6. T =i Im-smaia e (Resin and Resin-Based Products):

o TS ST M (Varnishes & Adhesives): T & a7 IeqTa 97T i geafoeT &
ST 2T 2|

. 'EETF@H’ IATE (Perfumes & Aromatics): T I T START S AT [T 1@91_@((31'!%
IcqTaT § graT 8l



[1.7. 39 i< B1Ea< ST (Textile and Fiber Industry):

o HIZAX STET: T IATETH & L9 g8 [HAT7 § 3707 fohu S7a €
. SfEw SR (Biodegradable Products): JTATEISTS FIEaY A GTHIAT F AT #

qETIF |

1.8. 3T FqEeT (Scientific Research):

o SATATAF STEAAT (Genetics Studies): SETETH T Teqa= 9rel & AT 37T ATTATADRT

# fore weergt 2
o 3T YRR (Biotechnology): S+ SSifA=riaT siw Star fafarerar weeqor & e w3a

El

2. @ ST S ST sf# S99 (Key Gymnosperms and Their
Economic Use):

fSreeTH (Gymnosperm)  3fSe STIRT (Economic Use)

9T (Pine) AT, ToT, 3T AT AT
FIT (Fir) fmtor, we =, 3T astTae
Todar (Deodar) KEEIRCIEE? AT, 3 sfrafer

HTZHSH (Cycads) ST ITART ST TS qTer
ST (Ginkgo) At T TfT o 3T

IB. =% (Conclusion):

e T Fae qaTa<or % o Agcaqul 8, dfod s AT, sfatis Wi, ik @y
YT S &A1 | AT I8 STTR(T 1 TH GV AT Tol ALIh T ITTRT Fleh gH Tad (aehT® hl f<aT
H o 9% g 2



Topic 3.7-

GfeIEedt § WA &1 I (Indian Contribution in Paleobotany) - fgal #

SforTaesT (Paleobotany) YT=IA G 3iI¥ I STATLHT T AR &, ST 2T I S
T 3T SToaTq IRadT &l 90T H HEE FLdT gl 9d o o0 &7 § Agaqul JINEI <347 &,
STET T YTHIA 4Tl % SHaTed 970 AT g, ST SAT(AH SATHETH & [o7T AT 2

1. AT § Wg@Ol S(HaTeq & (Important Fossil Sites in India):

E1.1. ATES &1 AAH8 SE) (Rajmahal Region, Jharkhand):

o HEA: T & JATAF HIA (Jurassic Period) F 9T & SHaTedt & forw wfg g
o YHE SHATSH: YT ST, Fedl, 3T reeaed & Strared e g

1.2, ISR ST 7 A e (Dakota Region, West Bengal):

o HEA: TS HelAAT FTA (Cretaceous Period) F SHATIH 97T T F
o THE SETEH: YTHIH B a7l G4 (Angiosperms) % SHATIH|

[1.3. & I39T FT SHAT & (Dongria Region, Madhya Pradesh):

o HEA: T ITHAT FT (Permian Period) F T & sfarew frer g
o YHE SETIH: YTH A el FITAEH, ST SSTT0] 912

1.4, 3T IR FT NIFELE 8 (Shahabad Region, Uttar Pradesh):

o WA TG TTHAIT AT Tt ST SraTer o SHATed 977 ST
o YHE SETIH: YTH T THa! aTeI1d3T S w1 (Plankton) F ST

2. T | Y@ (14199 99 (Major Fossil Plants in India):
9T & THIX (Type of Plant) TH@ STATSH T (Key Fossil Site) HE<d (Importance)

% (Ferns) ATE e, IfSW a9 T STAaTg FT Hohd
fSreeT=l (Gymnosperms)  STRET, TET TR9T EIERICIEREEIR IR IR pE]



9T & TR (Type of Plant) TH@ STATSH T (Key Fossil Site) HE<d (Importance)

U (Angiosperms) EFa, 3T Ya9T FAT AT YT T FATE
FIAEH (Conifers) e G297, ATLES TAFST SCATE o A arer
T+ 4T (Ancient Algae) 3<% w291, fag™ TTHI TGl Ty & dd

3. AT # GTorIeieT AU % Y@ a7+ (Key Scientists in Indian

Paleobotany Research):

o I THFS 9e419% (Dr. Ramakrishna Patnayak): ST=(1= STl & S(ETLHT & STeqaT &
W@ or ANTET &

o I AT FH AT (Dr. Sunil Kumar Sharma): STA T SHATIH FAEAAAT & ST
H srfT]

o Ef. t. . =W (Dr. B. N. Ghosh): 91 aqeqfa sfiaredt & sreaaer § g4y
ferora=rar)

4, MTCT | GTorTaedT & s 3% 51+ & (Economic and Scientific

Contributions in Paleobotany):

B4.1. & X @fAsT 979 (Geology and Mineral Exploration):
o SITATYHT F FTLAIAT T FITAT, T, 3T AT T F WSTL HT TqT AT AT

B4.2. T3iaii 37899+ (Environmental Studies):

o ITHIA ST TAAH ol AT | HEE HAT &, ST A TIauiia S adi & o
TEAT |

B24.3. F1S a1 (Agricultural Development):
o ITHIA FHIY GTeT F STLTIAT & AYAF FEA AL § TR Herar gl



5. AT ® Y@ Jorialedt siqaeT= 941 (Major Paleobotany Research
Institutions in India):

o WA aaeatd ATELT 19 (Indian Botanical Research Institute, IBRI)

o A %:R‘ﬂa‘g& A YfertatedT (National Institute of Paleobotany, Lucknow)
o WA %@?ITﬁ?? e (Geological Survey of India, GSI)

. =Y (Conclusion):
AT o TTer el & & | YT SaTedl & STeqa, TS Aqa e, i qaia<ei i

T Ewor % wTeAy T Aol e 34T 81 A SAEAAT T HaA JATE (AR § qgTAF g, Ifew
T, STary A, S it &=l § ff Sfa 7 agrar <ar g

Topic 3.8-

SHATSH (Fossils) Sfi F@awTH® THIAATT (Geological Time Scale) FT €fara T+ -
R

1. S{Ta1eH (Fossils) FT 872

SHETSH (Fossils) ST STat (ATer, STTHA, AT GEAST) F G, B9 I7 (e grd 8, S
ST | HATRA 21 ST 21 T g8 AT 9T S{ae & STaard e S i a7 § 738 F4d &

BEsharew & 9T

o  FS JAAT (Hard Parts): g@'ﬁ, I, =i, i et
o  TATIH FAAT (Soft Parts): T&, T, 4T o [T (FH &l 41T Td 5!
o AFANT F Ao (Trace Fossils): getren, e, 7o =T & Ao

B aTe N F HEge:

o Tt G S{E F fATE 7 TeqTq= FA § 7S FA g
o UTHIA STAATY 3T aFTawoi RAfat % Foha <o 2
o S[ASATIS TeATAl 3T THT % TaATg H GHAT § qZ1IF gId g




2. ST GHIHT (Geological Time Scale) FT g?

S[AATHS FHIHATT (Geological Time Scale) T2t % Sfag™ &1 [Atoe w7 g=i # frariom
T T U [ATer g1 T AHIHTT T o TS F AR A qh 6 (GhE HI Z207aT 2|

B ESTHS GHIEE & T T

. T (Eon) — 9 I=T 99 G (S TehfFerad, Harsties)|

. T (Era) — T & Aia< &7 A9 (S aferarsiiss, qisiee, aarsiize)|
. fiRarE (Period) — UXT & 3{a¥ % OHT G (S SRTTAF, hfTH)|

. T (Epoch) — fifre & fiqe &1 et @607 g (S g )|

BITHE T aHIHT:

R{FAT (Precambrian): 4.6 3177 - 541 foferas a¥ & (Saw & gr&ema)|
gferISTIEa® I (Paleozoic Era): 541 - 252 fferas aw q& (F3ar Stat &7 &)
AESIIES I (Mesozoic Era): 252 - 66 f0orae a¥ 0@ (STEATEI &7 )|

FAISIIE® I (Cenozoic Era): 66 e a9 47 - a1 (FITLT ISATAAT &1 A1)

AW N =

3. STATSH 3T AATAE GHIATT T HH:

o STETEHT FT GIST § GO it T @A FgEl § 90 Tu Ssfared IS 7 T8
THAT | TEE FLd & 1o qg A1 [hd qaATH I 60 g

o UXJI T AEAAT (Stratigraphy): FSTHI T TIAT & LT T AT F STAGTH Bl ST
T T gl

. Sharew si) 99g9T= %7 75

o T 9T ST1a & &HE F7 SAerd S | 9grEdr|
o UTHIA STAATY 3T IO TREdA1 HT g

o STASATI TEATHAl SH SATATLET [AhTe, T, T FGTaTeT FT eI




5. fAFY (Conclusion):

STHATeR oY AATHE THIAA 2T F (AT Al THAT 6 (70 Agea ol STHLT | T
TEIAT | GH TG ST el & 1o J2AT T2 Strae el forantera ga, fore-fone srearett & gt &
st foa, =i wiasy & forg s aeama 999 2l

Unit -4- FUNGI

Topic -4.1

AT fArwaTd ST Ffrewt frfxy it =T (General Characteristics and Cell
Wall Composition) - 32t &

1. graT BT (General Characteristics):

FHITAERT (Cell) FHT ST ATOMT it IR ZH1S 1 AT SHAT 1 TGH BIel IHS &, ST AT
StrarT ohaTsti il I27 el g

H41.1. =T F I

o TYHRATEE FTFT (Prokaryotic Cell): SrEd ATiYF 3ii Breehi-ag sk 721 g (9
FFSTAT, st

o  THRATEH HITAFRT (Eukaryotic Cell): FSra# T ¥ FBrecii-ag R grd & (S
GYer, SITAaT, H))|

1.2. FifAFT F T2

o ITRrET Rt (Cell Membrane): TTATT T ST T2, ST T&TAT % 9T < fAawmeT #°r
et T 2

o  TTEAATSH (Cytoplasm): STt €T 7T fored 3 re a4 2|

o AT (Nucleus): FITraRT 7 =07 3w, fora# smaters arRft (DNA) 2T 2

o 3TF (Organelles): STH HTZZIHI (75T, TZATHIH, TSICATIOHS LaFeard i<




2. SRt forfxr it @<==T (Cell Wall Composition):

FITART TR (Cell Wall) FTTRERT T ATELT T BIAT 2, ST FRITART T HLAAT ST TLEAT T&TT
FAT gl TE AT =T & qTed, Fawht, i FF FRIET § qTE ST 2

B22.1. =T forfky & e

o Tt FT wifeer iRy (Plant Cell Wall): 77 9 § A7« (Cellulose) 7 s+ 2T 21
o FEE FT FTAFT FHRT (Fungal Cell Wall): FTIT (Chitin) T T 2T 21
o SFETET Y Fifrwr f¥4Rr (Bacterial Cell Wall): ¥TeS ez (Peptidoglycan) & +¥

2T 2l
o QaTer it FHITAHT FHRT (Algal Cell Wall): S=g=ATST, Sfae, AT Rrfersr & a=1 gt 2|

B22.2. wfreet forfRy & o

. ST (Cellulose): T[T FT TITHT, ST AT T FHITrHT ToixT & 91T ST 21

. e (Pectin): T o &= T 9¥al § 9TIT STAT § ST FITAFTSH T STTE § HEE FLdl
2l

3. T (Lignin): F3aT wa= a1 g, 9w 9 & St & 917 S1ar 2|

4. FIEfeA (Chitin): FAT ST T SATATATSH 20T FHITART THRT H G797 1T B

5. UftesraATEH (Peptidoglycan): ST T FHITAHT THTRT HT TSTgd a41dT B

—

N

3. Fiferet f&rRr % #1F (Functions of Cell Wall):

o IET: FHITAHT AT AT TATH ST TRTSAHT § TATAT &

o ST T&TT FIAT: FITART I HLAAT ST ATHIE T&TF F2dT 2l

o T SR qIU qeat FT AE=or: warert F waer i e #7 Fata #war g
o THAT T TATU: FHITAHTAT 1= THTC | HEg AT 2

4. 9YeT ST Fahi Y HIfAwT {¥i*T & siq< (Difference Between Plant and Fungal
Cell Wall):

faqwar (Feature) qtert skt rfarhr fAfRT (Plant Cell ek Fit HIFERT fRT (Fungal cell

Wall) Wall)

T = (Main HAATS (Cellulose) FTfe (Chitin)

Component)



I (Feature) aYert Y srferer Ry (Plant cell  Fah Y Fifarat ff{ (Fungal cell

Wall) Wall)
FATIT (Flexibility) AT 2T § (Flexible) FSIT 2T 2 (Rigid)
4 (Function) AT S LT AT ST qeaT

I&. =% (Conclusion):

FITraRT T97TRT FITrRT AT ST, AT, ST HIAAVTAT o o1 STedd Ageaqul g1 SEehl FaT
STTE % ST o SAHTY 9 g &, ST 190 & e | 9gradT Hedl gl

Topic -4.2

Fa% (Fungi) FT 10T T4 (Mode of Nutrition of Fungi) - iRt &

Fa% (Fungi) TH S(13 g ST 9Tl Sl STl & TR gid gl I 39+ ar9r  forg f&fse adint
FT ITANT FLA &1 Fah geeirha (Heterotrophic) BT g, TTHT o I I T AHT0T T
Tel T TR, Flodh 3T ST & TITH qeal il AT Fd 2

L. 5% F T % TF1E (Types of Nutrition in Fungi):

() 1.1. AFLATIT G997 (Absorptive Nutrition):

o T3en Fae U9 ST F SIS UTH USITEH (enzymes) STEA &, ST TS &1 Gle S0[EAr
H qIE <d g ThT o T Ik Tl il TIAT HIT9TRT SIAT o HTEAH & FAFLT0T FH Ad 2l
. IR
o ?ﬁﬁ"?h‘l'{{q (Saprophytes): Ia SiTar Tt &7 farered w3d & (9 Rhizopus,
Aspergillus)|
o TISIET (Parasites): ST SAT & T YTH Fd @ (S Puccinia - Tg 9T
TISITET Feeh)|

71 1.2. IGIET IO (Parasitic Nutrition):



o T3En 3= Faw Sfad o, e, J1 ATedl 9 ISl & €9 § TEd 8 e 394
IO A B

. SRR

o TETRTL Fash (Dermatophytes): ST Trichophyton, ST @@= T IS AT T
gl

o OTEN % TS (Plant Pathogens): ST Puccinia (T8 T3TH), ST g & T8 9%
THAT AT gl

0 1.3, TSOr (Symbiotic Nutrition):
y

o ToEwon T= Faw =T S{AT F QT ITEIE ATRRT Hee a9 2
o JIRIGIIT: N
o WTEHT (Lichens): Fa® T GATA FT AgS( 14T Hae|
o HTSHITEST (Mycorrhizae): Fa 3T Ut it STST o o= Ggo(I{aar, ST TT907

AEH-TETF | HEE FHLAT 2l

1] 1.4. ST 99T (Aquatic Nutrition):

o ToEon T Faw O § @A 8 ST STl S{iat AT G2 TRTA7 |/ 9 O 8
. IRTEI:
o ygomycotaw%m,ﬁﬁﬁmgl

42. %% % T % 397 777 (Key Features of Fungal Nutrition):

FEXei theh: T & forw aredt |rat 97 4w

T TSTEH (Digestive Enzymes): STg< 919+ 31 T srgeroon|

FITAHRT LETE (Cell Wall): = (Chitin) & 9 ZTedT 8, ST HT=AT T&TH FAT g
TR IATE (Spore Production): IS+ % forw =0 91 2|

3.%d% & II9 & Hg@ (Importance of Fungal Nutrition):

o  QATATOT fAHT: ST qarat & faeed § 732 Fd 2
o T H TAE: T TaF FTAAT 6 [0 IR, TaTh T ATHRRT I 2l



o 3Enfrd ST tdararfer (S afRfator) st arer seamea § SwAnh

. =Y (Conclusion):

Tk AT TohTE o TIO0T TERT T STANT FEd 8, S STFLTTT, GLSAT, Tgefial, F To 1
TIT| T gAY ITRRATaaT T T Agcaqul [ReaT 8 Sl T @, FY, oY s fowe 5
wEe T e A )

Topic -4.3

Fa% (Fungi) % ISTHT & THL (Types of Fungi Reproduction) - fE&t &
T (Fungi) TS TLHRT & TSHT Fd g1 T TSI & & &I T § faariora & ST 9 &
1. 3= S99 (Asexual Reproduction):

TH YT & TSI | &7 qTaT-TodT ¥ saedshar Al gidl, 3 Tg T (Spore) F HATETH T graT
2l

Y ali:

1. =X fAAT9r (Spore Formation):
o HEA® T F €T H T4 FLd 8, ST gaT, TTHT AT 31+ ATLAHT T Ferd g
o SIAGUU: Rhizopus, Aspergillus|
2. T (Budding):
o T HA® HIAT HITART % T H TF FleT AT IH F4Td 8, ST - T 7%
FISRT & &7 § fas i@ grar 2
o SRIGI: Yeast (AHIT)
3. @9 (Fragmentation):
o AT HT LI (TTTH) TeHT BIe-FIE THET § §€ TATAT g, 31T §T TheT U 7%
FTTSTRT & &7 § fashf&a 21 ST 8l
o S]IGL: Mucor|
4. wTEHIeIH &1 fa@eT (Mycelium Fragmentation):
o T o ATSHITIAH (FITE FT dq) & She AT glHY 70 FHiad § 98 ATd &l
o SR Zygomycotal




BR. &% TS (Sexual Reproduction):

TH T o TSI § & HIAT-T9AT & TS SITARTe ((HeH) T Feae saeds® grav g, e

. o
AT 3o It gl

BECACRAE R

1. e AT (Gamet Formation):
o &I AT~ THIT o THH (T&W 3T HIZAT) T Hd (fusion) AT 2
o SR Zygomycota H|
2. TTSHRMT (Plasmogamy):
o T FITATHTIAT FT ATSIICATSH (0T STAT g, ATheT ATIR reft off 7erT vgar 2
o ]G Basidiomycotal
3. FRAEAT (Karyogamy):
o TATSHIHT o aTg ATIeT T 7 (fusion) BIAT &, FSTEE Teh AT AT 4T 2
o S Ascomycotal
4. TR*rfes 9 (Dikaryotic Stage):
o T FARI H I ATINE U T A 8, THH Tl T o g1 i
o SITELW: Basidiomycetes ¥ ITAT SITAT B

() 3. T o ToTA o AT A&7 (Key Features of Fungi Reproduction):

o O [RATn FeEr AT adE
o IS & e gt arerfaat § asit & IS5 Fd &
o TATALO SATHAT: TTor it oA F e s+ fafer e 9 2

(] 4, AT 3T A T § X (Difference Between Asexual and Sexual
Reproduction):

T9rwaT (Feature) (Asexual AR TS (Sexual Reproduction)

Reproduction)
gﬁﬁ U &I ATAT-T9aT aedsh T Arar-foar & sraeaaar
: FH (FATT ATAT-T90T % THIT 2l AT (A et Afarear oo
LT R ) o 8)

ot ¥ T T T AT 1T grar g



fATAT (Feature) FARIR T (Asexual

Reproduction)
SEHERU Rhizopus, Aspergillus Zygomycota, Basidiomycota

AR TS (Sexual Reproduction)

5. %9 (Conclusion):

T o TSI o AL dgd (A1 g 3T Tg IeTeh TATANT T el 9¥ =H4¥ Fzar g1 T=0
T 6 TSI & Fdeh T S(ad 9 Hl TRAATAF LT Fd g

Topic -4.4

Fqes (Fungi) T & IDED Hg<d (Economic Importance of Fungi) - %é’r )

Fa (Fungi) STHA® & F 950 Hged 01 g 31 AT S+ & AT &= § 3997 NS gl T
FO, st siaeiar, s gatawofir &= § agaget g [ 2

= Tﬁﬁ' Gl Hg@ (Importance in Agriculture):

o STa% f=eT (Decomposition): FaF Jd ST TaTAT &1 e F e gt &1 ot
A I &l

o  HIZHIEST (Mycorrhizae): TTe T STET o AT TS TAAT TATHRT T & SAETH-TETH
H 7ag w4 Bl

o  TNTSIF FaF (Pathogenic Fungi): F& Fa#® ¥ Puccinia AT Fusarium Tl &1
THE TgATd Bl

2. st=nfis 7T (Industrial Importance):

e T IANT (Food Industry):
o Yeast T ITAW oe, faaw, i e & AT & Zrav 21
o Aspergillus T TN USATSH 3T A IcqTa" § FHAT SIT4AT B
o  TUASTAIEHT FT IUTE (Antibiotics Production):
o Penicillium Fa% & AT, ST UH Y@ ULETATCH g, T FhaT 1T gl
o 9 YN (Biotechnology):
o Trichoderma 3H¥ =T Fae FT ITAN STk FF707 Ui F =7 § F&Fam a7 21




BB. strwefir wgca (Medicinal Importance):
o UdEmEitead 3R g4an;

o Penicillium (ARTETA), Streptomyces (FERIHTZIRT) S Fa® o TATU I 2
o 3iwefi 91 (Pharmaceutical Compounds):
o  Ganoderma 3T Reishi S8 Fdeh IO el § STANT 21 2l

. 7atawfiT ¥g (Environmental Importance):

o STa% f=eT (Decomposition): FaF I SITa TaTAT 1 e FTh 0T qedl
A= H HIS Fd g

o O it ST ggET: Faw g faufed wared Mgt it Ia7ar ag 2|

o WU AT (Bioremediation): FE Fa% YU Hl fA={ed Fd § HaT FLd gl

. @T=r 3= § Wge (Importance in Food Industry):

IRCICESISI DK
o Mushrooms (S| Agaricus), Truffles, 3T Morels FT ITTRT G TaTAT § 2raT gl
o Cheese 3T Fermented Foods % IqTaH | WY Fa® Hgcaqul &l

o 97 gt F1 AR
o TowT 3= AT & AT § Yeast FT ITART AT 74T )

Eb. ST-H2I TSic & €9 H (As Bio-control Agents):

o ISl ST TR & =T
o Trichoderma 3T Beauveria & Fa® FEAL o hial 3T TN [ FHIHa #2 §
HETI E1
o Staw F A e
o TATATAS AT F T I FaF AT STTN TATALT F A]HA TFT g




7.%d% % AT Aged HT T4 (Summary):
& (Field) Hqg<d (Importance)

FT (Agriculture) FEA AT, STtk fereres, TR fAg=ror
=i (Industry) uoTey, tdararfes, foae sfiv arg Sare
sfrufer (Medicine) daTaTtes, qrivteE e, s s
A (Environment) STt e, arE R, Mgt g

T I (Food Industry) BEH, T, =i, faa¥ Ieamas

FTAT-FH2T (Bio-control) i ¥ TNT =707, Sifa= FfT § "graar

EB. =% (Conclusion):

FAH GHTL SHA % g2 Tgel H Aged Ul IHaAT [MNTd 81 9 T e grer 3 e I §
STARM &, afcd TATE 37T FT | HT ST TNEIE JTHIA g1 I [Aagar AT agseedia
ST o FHTLIT Fdeh AT F18 & AT Aged ol 2l

Topic -4.5

Parasexuality S ATSHITS (Parasitexuality and Mycorrhiza) - %‘cﬂ )

Bl T Hexuality (Parasexuality) FIT g2

IR exuality Fa% (Fungi) H TTIT SITH ATAT Uk THTL FHT AN To4 (Sexual Reproduction)
T [ =7 8, e 0 (Gametes) & &AT g1 AT T G034 i< I1: forams= grar g

[ geT farvarg:

o THH AMNF (Nucleus) FT A (fusion) AT &, AT Fe AATT (Gamet Formation) &t
gl



o TE TTHAT ATHATE I¥ Fdeh & WISHIAH (Mycelium) & gt 21
o T WIHAT AGATAF fAT€aT (Genetic Variation) 3T+ FdT &1

") IfshAT (Process):

1. TATEHREHT (Plasmogamy): T FITATRTA T ATZareeATow el STaT 8, TR ATIHeR 3Tel T
AT 2

2. IR (Karyogamy): AT T AT 2T 21

3. AT 9T (Nuclear Division): AT frarfora grar g siw a1 A1f9e a+9q 21

L] I*Tg LT
o Aspergillus

e Penicillium
o Zygomycota Eq RERER]

B aTsHisST (Mycorrhiza) 4T 872

HTEHITTIST U THTE T Agoiial Gael (Symbiotic Relationship) 2, ST e ¥ qie £ ST=T
A= F9aT g1 TH HA | AT S ATH TTH FLd g

* e favary;

o Fa% (Fungi): T FT HIEHIE (Phosphorus) 3T 3T TT9 Icd YT FHdT 2
o YT (Plant): Fa% & HIE(gI5ge (Carbohydrates) &TH FdT 2
o TE HEY UTET F AT 3l U7 e d9dr § 913+ g gl

] HTZRILTSSIT & T

1. 1lﬂ'-eﬁ'l=|'|"ﬁﬁ'('|"$Tr|T(Ectomycorrhiza):

o ST % Tl GF ¥ 9T 74T B

o IETEI: Pine UL | ITAT AT ATAT FaH|
2. 1i@l’“l@'(‘l"iﬁﬁ(Endomycorrhiza):

o T FY FITARTSH F iET T FLaAT 2

o IRIEL: Glomus TSITTA % Fa|




3. T dexuality 3T ATSHITSST § 3(q< (Difference Between Parasexuality and

Mycorrhiza):
faorar (Feature) dYTUHexuality (Parasexuality) TSRS (Mycorrhiza)

THIT (Type) AR IS FT AT ®T A@EsiiEr g9y

Hae (Relation) =T ATIHRT T Bef ¥ AT ek 3T 918 3 = ILE9 ATHHRTL Haer

M (Function) ST fAfarerdr Sear AT dtel &1 9o qed Y& FeAT

SETEXT (Examples) Aspergillus, Penicillium Glomus, Pine ¥ T Ha4

4. 729 (Importance):
[ 9T 9 exuality T Hgd:

o SATATAF FAfAEar v agrEr aar 2
o FT WEHT & FHAFI 6 (AHE | eIl

[) ATSHITESIT T AgA:
o TTET T TET % T § T

o W 3T T F I AgAefierar aEmET gl
o T ITATEHAT § Faz HAT &

I&. A=Y (Conclusion):

o URIHexuality FaF & AATAF e H Ageaqur o= Fwmar 2|
o HTSHIESIT qTe T g 3T TATEL0T HIAT TATT 7@ § G gl gl




LICHENS

Topic -4.6

ATSH (Lichens) FT G AT SiiX ST Agd (Brief Knowledge and Significance
of Lichens) - [R&T &

B4L. ATsR FT g7 (What is Lichen?)

ATSHT (Lichen) TF (14T (Symbiotic) el &, ST U Fash (Fungus) 31T TH 49T (Alga) IT
TS TAT (Cyanobacteria) F 1= F7aT g

o  F9% (Fungi): §¥3T ¥ GLEAT TETH HaT
o QATA/ATIATSFETAT (Algae/Cyanobacteria): THTLT HLTOT & HTEAH & AT IATAT 2
e fevarg:

o U UF AGAT UTET AT &, FToF I SACWT-3TET A4 T Tgsiial HIIo gl
o I TSI WTE o ATATEC 16 AT, TS Al BT, S AgT aa o TRrear § ot 9707 S

2l

B2 @15+ % YT (Types of Lichens):

1. TS ATSHA (Crustose Lichens):
o Al AT qagl 9 = 31d 2
o BRI Rhizocarpon
2. WRITrsE AT (Foliose Lichens):
o TR T e # o sieT 9 g A B
o UG Parmelia
3. ?(Q'ﬁ?ﬁﬁ' ATSHA (Fruticose Lichens):
o HATST AT TETsl ¥ f&@Ed gl

o &g Usnea



EB. s it G534 (Structure of Lichen):

399 (Thallus): FTHA FT &I A0, ST TATHT T F7 7 T T 21
 %a® 9 (Fungal Layer): ITE¥ T 31T &7  form)
o TRICITEATEF 9 (Photosynthetic Layer): 3% SIaTel AT ATAFTSFITAT gIAT 2

. TS %1 Tg<T (Significance of Lichens):
BRPIELUIEE R
o ATY AT & Hehdeh: ATShA AT § TFU T ATAT Hl 9T 5, ATHHT ToHT
TTEAFIIEE &l T
o 0 Rwior: g #1 TEw Mg a9 § 798 Fd 2
o SMETE: FE e ST o o7 ATaTE T24 FLd 2
O St wgea:
o STl IUANT: ATTHA T ITART TEHTAT T 3T TAT3q F FH|Tor & & Srar 2
o W[ AR TE: T AT T TTHAH ST a9 2
o I S HIgT IUTS: T ATSh &l TR 3T FICHTSHT | TEqHTA (AT ST
O AT H:

o WTHAH TTARI: Tg AT TSI % faeed & 988 F:4d &
o A GG T ATSehe TTHT 0l ATLUT Fideh G &=1 § HIE FLd 8

. ST % Sa18T (Examples of Lichens):

o Usnea (FATST STHT GXHAT aT<AT)
e Parmelia (AT 4T fawear 2)

e Rhizocarpon (FETHT T AT SITAT &)




. A==t (Conclusion):

AT h Hlj?ra* Haﬂf\li‘adlaﬂ'\ﬁc@g EE{RARY gla’qmﬁaﬁ_‘ﬁﬁﬂ'ﬁ'ﬂgﬁ T
AT €, afes wraa Sftaw § off st sfweftar o7 si=n i soaT + forg afaa 8

Unit -5-

MICROBES

Topic -5.1

geRsiial (Microbes) & AT Ts1<i &1 @ferg fa@<r (Brief Outline of Various
Types of Microbes) - f3at &

geHsia (Microbes) o BIE ST g foleg, AV @] § <@ ITHT THAT AT gl I AT TR F gl
& Sl TEfd § ¥ STe T S 2

L. s AT (Bacteria):

o UTCATYT: THETARIT (Unicellular) FEwsHa ST TR TTes (Prokaryotic) gId 2l
o STHT: 0.1 5 ATSHIHIET & A=
o TR
o #1FH (Coccus) - T ATHTT

o @A (Bacillus) - T2 A ATFHRTT

o TITEREH (Spirillum) - AH ATHTT
. TEE:

o TTH IcITEH (S Tal, THIY)

o dATZare v

o TRTSAH (S FHTI, TTTHEE)




2. a1 3F (Viruses):

TIRATST: STTad i [stta & = &t @7 92 o geasia)

JTRTL: 20-300 A=THET F =

AT T File i Ffaas vfte (AT a1 Aeu=w) F 997 grav 2|
HEd:

o TRT ICTT FTA qTA (I T, THAEAT)
o S YRR H SUAET (SAe Sdt)

8. %37 (Fungi):

o UTATYT: THOATTEF (Eukaryotic) FEASE ST g1 (Hyphae) & &9 H i F¢d g
o TR

o e (Yeast) - THAITART (I € a7 H)

o  #ITE (Mold) - TEHITADIA (SH T TT FER)

o HIYEH-TT ThT

o @I I (S g+, faaw)
o TS (S TAATH Fe)
o el oI (AR

. ieErSTieT (Protozoa):

o TTXATHT: USSR THRATET Gersia ST Tad s &9 F 7 ILSiid ] o €9 § S(raq
JTI9 T 2l
o YTl
o THIET (Amoeba) - FHATTE A
o GRTHIGTH (Paramecium) - Torfer T g afa
o TITEHISTH (Plasmodium) - FATAT T FTL0
. HEA:
o TINTSTHH (S gt sreferaram)
o UTIRTRLTAeT G § SIIHEHT (SIE TSI 2@e)




. d=1t (Algae):

o UTCHATYT: YHT9T HEWF (Photosynthetic) TEHS 1 ST THHITADT T TgRITARTT BT Tohel
El
o &TFZFT (Diatoms) - TorfersT fafxr ater

o T FHIT (Green Algae) - S Chlorella
o T FHT (Red Algae) - S| Gelidium

o SATFHISIT IcaTeA
o WTH FIT (STH TH&T 1)
o TR STFRT (S 3[TT-3FTT IcITEA)

. T idF I RAT (Cyanobacteria):

o TTCATYT: Fer-g¢ 4T 3 SFTAT ST ThTer HEuor F7d 2
. faorard:

N [l .
o Sllerdlsid 3™ hd %’

o ST S B T S E

HEH:
o ATEZIS RudraTor
o TITHIA & [oIT SIqHeT™ § ITAM

B . suFaT (Archaea):

o TIWTNT: ST SIF Sfia, S I ATA T =1 | 9erar gt 2
o SETH: FCH T STH TH T2, G e, i
° m:

o ATAT-UAST IcqTEA

o =g gRfRufaat & Staw & srege= & forw

EHSHEl ST AL (Summary of Microbes):
T (Type) I fa9rwaTd (Key Features) Hqg<d (Importance)



T (Type) & fA99aTd (Key Features) g (Importance)

FFETAT (Bacteria) TR, TR TTeR G IATEH, ATSEISTT (R
AT (Viruses) fAsta-sfta & =, srgafoss arRft TS, S ST=TReE § STt
FE2 (Fungi) TR, BTeth HTAT sirafer, @rer 3=

TIEISIT (Protozoa) TUEHE TR T TS, qTR Rt 3 # ieeT
9T (Algae) SRS HETF, T AT AGHI0T  SATFE ST ST, GTT &

ATIATEFETAT (Cyanobacteria) FT-g¥ ST, THTIT HETH Arzarer R
ITfHaT (Archaea) FLH AT | SET ATIT A AT STAT-UAST ST

B~ (Conclusion):

EASITE GHTE SHAT o g Tgl § Agd Tl Yot [M9Td 81 9 @1, sirafer, W, 3w shans
&A1 H IUTRIT 8 e arifRafail 7 & Sqad &l 9970 T 2|

Topic -5.2
CIEAEECIEOI ?@ﬂﬁﬁ«'ﬂ 3 A TSI AT T 9@ (Archaebacteria,

Eubacteria, and Cyanobacteria in Hindi)

B sTisE AT (Archaebacteria) FIT 8?2

ATRTFITAT (Archaebacteria) T THTT F TTHATCH (Prokaryotic) Si= 2rd & ST 9<H
TATELO (Extreme Environments) ST ITH AT, @Y ST, 3T gL THF § ITT 7T &l Teg
FT-Fft "= O S RET" (Extremophiles) Wi F2T SITAT 21

* e fasvary;

o TRITART HCHAT: TTRICATIEF (ATIAF AT 2ram)!
o IMATH: TH AL, GIET Ao, FFAT I 11




o AEATF AATAT: THRRATIET FfAFTA F THE
THT:

- fare=rseer (Methanogens) - HAT 9 TS Fd g
gTIFIE (Halophiles) - @Y TTaY0T | Tgd gl
JHIETZST (Thermophiles) - TH TITHT 9T 91T SATT &

(@]

(@]

o

O g

o  FATAT-UASH IcATET | ITANI
o Fxw afefurfaat # St & srerae & fore wgeaon

2. T84 RAT (Eubacteria) 97 57

?@?@ﬁ?ﬂ (Eubacteria) THI Y 9 97U ST Tl S TLAT & ST ﬁl@', 9T, AT TR, 3%
JT FTATALO | ITT ST 21 378 "aF THRARAT" (True Bacteria) st g1 STaT 21

© e favary;

o FITART GLHAT: T (3T, AThT At & fore
o SMF 0.1 5 ATSAHMIET & =1
o TR
o FIFT (Coccus) - T ATHRTT

o @A (Bacillus) - T2 A ATFHTT

o TITERETH (Spirillum) - AH ATHTT
o SR aTEAL TR (Binary Fission) % HTEIH ¥

O g

o T IHEA: Tl, THIY, Si¥ 8T § 3T
o AT R T & forw arawr
o  TETSIEH: S STTHTE, &7 TAT|

B . SRS ETAT (Cyanobacteria) 4T §?

TSI (Cyanobacteria) 72 "+a-g< SaTa" (Blue-Green Algae) St g1 SITaT 2,
STRTST T2 UF (Photosynthetic) STRTEATIER ST &1 T SIS ScdTad H Hgeadqul qiaT f7amd

El




[ geT farvarg;

o FHITURT HCHAAT: TTeh{ AT, THT HETF|

o TGS FARTEA T T BERETAET (Phycocyanin) H1S[@ 2aT gl
o ST ST TR T HfershTa (Fragmentation) % HT&AH |

o SATATE: AT 9T, "I qTT, e et

B FiCH
o ST STUTE: J2AT F ATIHSA § ST IATT 7@ § TZTIAH|
o AT R T & forw arawr
o T WTRNRIH § ITANT: ARTHA IEA, TRTCATREH (AT

STHTSFET AT, TAFEN AT X ATAA ST T JA4T (Comparison):

fIwar (Feature) . L . .
(Archaebacteria) (Eubacteria) (Cyanobacteria)
FHITAHT THIE (Cell Type) STHATEH FIEAER NI EED FIEAERNIEE]
(Habitat) FLH TATE (TH AA,  FTHT 9318 o, T, ATt siw =T st
anita T ) (FHEt, T, gam) ERIEIEICIE
ArqEfrs LA o ATEATT, AT TAFEAT o qHTT AT
(Genetic Features) SEREL o TRTST HeTH
I (Reproduction)  aTEALT et EIEGR R ﬁm:_r'
(Fragmentation)
| . FTAT-TAS, T2 T IeITa, ARSI ITUTEH, ATS2 ST
H{g<d (Importance) S S — - Gorf
B (Conclusion):
o STERTAFRITAT IH TTALT § TTT ST & 3 SHa i Tga9Taar & Teqa= § Ageaqur

g
. %ﬁh@ﬁéﬁm%ﬁmm,mmﬁ?ﬁﬁwsﬁwﬁmﬁ%



o  TENISFARAT AR ScuTed 3T ATeare R0 § a9 2 ¢, forew
ariefRetaehT 97 Sqiera Tgar gl

Topic -5.3
HIAE ATSHT, A THTSHICH ST a1a" &1 f4a<0r (Mycoplasma, Actinomycetes,

and Virus in Hindi)

B AT (Mycoplasma) 4T 8?2

ATHHIATSHT (Mycoplasma) T FIE Tk AT Stia 2ia & s FfemenT e (Cell Wall)
Tl BTl T Tgd o AT BId & ST (AT T o AR o Tohdl &l

[ geT favarg:

o MHT: 0.1 T 0.3 ATSHIHIET & 1=
o ITRUERT ST To1 BT, SEE a8 aga a=ior grar gl

AT /I, T 37 9Tl 3 o § 970 ST 2
ISTA: ATEA<T TRt & HTegd )

O g

o TS ST Mycoplasma pneumoniae (FRETREIT &7 F1E07))|
o S SN § ITANRT: ST SR § agrash

B2 TeaHTsHIeT (Actinomycetes) T g7

QﬁET-ﬁ'HT{Fﬁ'{H' (Actinomycetes) T& THTL Fha I SFE AT (Fungus-like Bacteria) gae
ST g, O, ST g Sfae garef § 970 ST @) T UAaraed | (Antibiotics) % ITTEA H
wEe T T A )

© e fasvary;



o SHITSTT HTHAT: SRR, AR T ST oTierd |e=e
o SaTE: fugh, g=q Sfew Tareh
o IS TIH (Spores) F HTEAH H|

) AEA:

o  TUETHIEHT T SUTEH: ST Streptomyces & AATETT T Trea@Tz @]
o 39 fAweT (Biodegradation): ST 7Tt & faerew § wgrae|
o FIYH ITANT: 9T TETT o6 g7 3 form)

EB. a9 (Virus) #7872

T (Virus) € BT {19 BId 8 Fovg AT @l & <@ AT T899 grar gl T sifaa sfie
fstte & o= Y FT 92 o gra 8 7 Faer st FIfSrehrst (Host Cells) F 33 & 097
T gl
© e favary;

o HEAT: IIEM &I (Capsid) ¥ (e THE (STUAT AT ARUAT) § 47 AT 2|

o IHTT: 20-300 AT & =)
o ST A BIEE FHITARTA o aT g G|

O g

o TFTSIH: ST SFFRAUST, THATAT, HITaE-19|
o ST SRR § ITANT: Sha ST, FRf A
o STHIQ AT ST dqa & fasra § wgrae)

HTAHIATSHT, Q‘ﬁﬁﬁ'ﬂ'l’{&ﬁiﬁ I A it qa-T (Comparison):
ATAHIATSHT [ Ecn o ECT |

fArwar (Feature) ) AL (Virus)
(Mycoplasma) (Actinomycetes)
FHITART THTT (Cell NP NP sfifer s fAsfta & di=r &1
Type) sfra

T T (Cell T BT et & (i el we=e) A A



fArwar (Feature) N s

_ JTALH (Virus)
(Mycoplasma) (Actinomycetes)

Wall)

_ Freast fhere T o ATEAT | BIFE RIRTS 3 S 7T
(Reproduction) TSI AT &

_ AT, 79 a4, Tsft T & Sal S
AT (Habitat) oo forgt, F=ar gam Sfa Tared T

| . TR, AT S § T ITe, ST TN 30 AT, 3

H{g<d (Importance) - 2 SRR i g
B (Conclusion):

o  HTIHITATSAT: TaT FHITAHT AT o, AT T AT ST ATATRET § AZea ol
o UlkeAHTEHEE: TAaTIIead & I | Harde, Taa<or | SAfe fFoed § qeam|
o ITIE: T FIE EHSNE, T I0TH FHLe ATl T ST S [TA T | SN

Topic -5.4
ATHHRT T I HHTY (Beneficial and Harmful Roles) - fBat &

JEASE (Microorganisms) HTE STTA & g¥ T8¢ H AgeaIu1 S{THHT (AWTd g1 o 7 ool ATHahTey
2T &, afesw wdT-Ffy griverer ot 21 o 2|

L. T T IfAETT (Beneficial Roles):

O F{T F (In Agriculture):

o ATEEA R S8 ReifagaasifiaT waat & forg argeee fRuw #ar 2
o ST SAE: ATFUT dFIRATHAT gegsia [Feora gy # 3a¥ar qzdt gl
o e T T ST BT & FiEl F Y A 2



") T ST (In Food Industry):

o TEI, IR, 3R SR s9mT: 727 o d72077H ITAN fhvaa | grar gl
o dAT MR ANE: FezF gy e gk
o I ST GHIRG @Ter 9=l T1E 3T Ir9er FE T 2

() 9ITa<or # (In Environment):

o 39 fawe (Biodegradation): ST waTt &iv fararfed vk qTRferfasht 91 & dqfera
d 2l

o YUV AL FFIRITHRY BREIEUET il T FA B

o RIS ST 7771671 RITHAT a1 AFAIST T 2

1) FrfheET &= 9 (In Medicine):
o UAETEI{Ea T STTE: S F/77Af07 30T Zeiarsfa

o o

o &1 (Vaccines) T R TR % e ¥+ gET 929 & 924
o Shw ShfRafan S st § s

B2. grfas1<F qi¥ard (Harmful Roles):

(] EqTeeg 9T IATH (Impact on Health):

o TRT I FAT: A 7777 (AT, TTHT), 7777 (FfA=-19, THRAUSAT), FHT
(TATZH Fe)

« @T fA9THAT (Food Poisoning): TUT WIS § UTT ST Tl SR 1T 3T fawmoq

o USITET HHHT: FI2T775T AT FIoqsr Aol T 0T I gl

O qATEeiT gAY (Environmental Threats):

o TQUU: IIAHLH JHNAT ST Fha AT, A, 3T AT FT ZUd FT T 2
o 3% Y9 (Biological Pollution): FT & T ZaTel % AT FewS(al & a9 §
A & TRt 3= wqriEd g 2

[ Sfren e S (Industrial Risks):

o  HEA I AR FFHTART FF2FTHY IATET Fl THEATT TgaTd gl
o G GUT T FFRINITAR Flez@Ter Tardl T @0d T ad 2l




ATHHTL T FITAHTH IHETSA 6 a1 (Comparison):
g1 (Aspect) AT FAHTU (Beneficial Roles) T AT (Harmful Roles)

FY (Agriculture) Arzerer Rerfisrer, S 39wk e T, il 7 SR
QT ST (Food Industry) @11 IcaTeA (Tal, faaw) e fAuTRaT, @ gET
9Tl (Environment)  STEUYT 2=, 57 ferees T, ST 3T T 7 Srguor

~rfEFaaT (Medicine) TEraTates s, Fei= At AT IT FEAT (S FI(IE, TTTHIZE)

SR & (Industrial) St ST § ST0T AT STATRT T G g1

B (Conclusion):

TEASAT T ATHR IHFTE GHTL S{ae I STE Tl &, 9 @rer 3carad, e sie
TTALT A H| GTATTh, IThT gIARIE YIHHTU A HTAT ST TFIT T FTET o Tl g
H T A1 H AT TATT TG T TALTAAT g ATIh gH Tk ATHI T FATAFAH STANT FHT Tqoh
AT TR TATAT T HH FT Tohl







