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2.2.1 - The institution assesses the learning levels of the

students and organizes special Programmes
for advanced learners and slow learners-2022-23

At the beginning of the academic session, each department of the college
conducts background knowledge tests for first-year students. On the basis of the
result of the background knowledge test, students are categorized into slow and
advanced learners. Extra classes and lectures are conducted for slow learners of
each program/department. Faculty members of each department assess the learning
levels of the students in the class and their knowledge about each course.
Accordingly, special programs for advanced learners are also arranged.

Here with attached the documents of the Remedial coaching of the departments

9) Department of Botany
10) Department of Zoology
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Department of Botany
Poor & Advanced Learner B. Sc. | 2022-23

Name of Faculty: Dr. Suryavanshi R.S.
S.N. Full Name Score Category

1 Miss. Babar Poonam Subhash 36/50 |Advanced Learner
2 Miss. Deshmukh Sadhana Rajendra 44 /50 |Advanced Learner
3 Miss. Dhole Pooja Arun 40/50 |Advanced Learner
4 Miss. Ghadage Dipali Kakaso 42 /50 |Advanced Learner
5 Miss. Howal Punam Aba 44 /50 |Advanced Learner
6 Miss. Kharat Ashwini Laxman 38/50 |Advanced Learner
7 Miss. Metkari Dhanashri Dnyaneshwar 38/50 |Advanced Learner
8 Miss. Salunkhe Dipali Ramchandra 44 /50 |Advanced Learner
9 Miss. Shewatkar Komal Madhukar 38/50 |Advanced Learner
10 |Miss. Yedage Sonali Dhondiram 38/50 [Advanced Learner
11 |Miss. Bhajanawale Karuna Popat 18 /50 |Slow Learner

12 [Miss. Kedar Gauri Balasaheb 18 /50 |Slow Learner

13 |Miss. Metkari Sarika Bira 16 /50 [Slow Learner

14  [Mr. Babar Manoj Popat 18 /50 |Slow Learner

15  [Mr. Jagtap Vitthal Sanjay 16 /50 |Slow Learner

16  |Mr. Kale Rahul Anna 18/50 [Slow Learner

17  |Mr. Kharat Akash Shamrao 16 /50 [Slow Learner

18  |Mr. Pawar Shankar Bharat 18/50 [Slow Learner

19  |Mr. Pukale Krushna Balasaheb 16 /50 [Slow Learner
20  [Mr. Salunkhe Krushna Dnyaneshwar 18 /50 |Slow Learner
21  [Mr. Shinde Vinayak Tanaji 16 /50 |Slow Learner

Provision made for Slow and Advanced Learners

It 1s found by observation that the students from rural areas feel difficulty in
understanding the concepts written in books. They demand the reading material
available in English made available in their mother tongue. So we extend the
reading material in Marathi for the sake of convenience in better understanding to
slow learners.



For advanced learners we provide them with weblinks, webpages, youtube
videos and make available reference books from personal and departmental
libraries in the department only.
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fawTolFed 3FTaifRIeh T FEUE INTAT AL Sgcish doreach fawuEed s
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St 37OT ATUasl AR QUer 3TAd. SIFTaT AR 1250 A° WIelT 30T 859 AFST
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1. SsDNA secRAmhara
2. dsDNA ®ard
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4. dsRNA %ol
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3Thell 3: T-phage SETIRH SETIRE
31T Fgea:
. IRFAIeE R ¢ TAWIor Hald HAgcarar Heg 31¢ it Sid shicehsiIeh FgU aralell
ST,
. BRRY AT YoT: Holeh ST Tl TN TishAcl deFe FEULA Aol STl
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ST oy (g feeh ShehXiaTe ShRONS) MU EGHAT UTIHTCE TR (ITSHTITET HhehliaT)
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Aetelcgraaar AR fafawr Renfaweyr war SaY, FTAId: fadvd: e 3nfor fava:
SIVAATAT o8 UIATST deFed FgU arlell Sifcll. AT AT FRUT FIR
gethereIeTeal FIAHIGT $eXhiel 30T TTAT ARITEH TehaT 3cqre=d feel et 37Te,
W 3feehifefeen SgRRE g dhel ST 3MEd o HATSHUTT haes shepiamedr i
A& FIATT HTTOT AT8H FIAT.

I fAwofEn a R ToAE SIAHAYY dal IUIES! el STdl SATHD
NSRS R GUTRT FoFEclY 3707 oty Fevara.

USTS Sleelial olglel Uidrd HHINTAREH olehisll SFHIehUT SHIUATHTST AMmfrear fasmor=n
ST

fafaer wendiaed Sieaa geaicRoT %t faw] chidiATd FAgcar A sorradnd,
o 3eTaTfRIS fAfaerar aread 3MOT Scshiciell dTeler &d.

& TTEAT YOTTCNIH S ETclTeU MTOT Uefiear sl qoreol sevarg Aed wid.

¢ fawTofer fafaer YeMer 3TaR FFURT arR Hid, FHAI: R 9eft 3for faave:
SITATAT T8 FIUATHTST deFe FgUT el ST,

AT AT TAATIHRT HETHRT TAATUT H0ATEAT &THH S TANTUTET Sifdeh e FgULsT
dTIX shell SIS QAehdl.

fawroEr Sifder fATE0T Teie FURT aaX hell SIT3 Aehcll SHROT AT 8T FHcIed]
T HIVTATE! SehRTcHeR TRUTH TEHeT 3Tl AATE.




oL WL HEY TUMHR FIAT.
a. IaA3AB. AN  C. AT D. TEHcll FEIH
20 e TUHT Thieeh 0T JUeh g

a. TMV . S U Y. USRIy 3r HIV

4. TaTOTET HHIST AT FEOTSA ... ..
a. AU b. AT Y. s gfFereh 3T d. 91ET P

ol STX Henlx U061

I.

e A e B

T AFCIITEELS 3T

I Bacteriophagessh¥eT &

ST foIgTegr Ry HIA IoTers
AT ToIgT gk AT

STuTT SETRIRE ASHIAT AT

TAETAT SEIRIE ST AT
[EEINEIRISGMIECR KR

I JFETCT SFCRAThST Segel AT 31Tg 2

oITe 39X JhRd 92T

1.

BRI 31 Aged T

2. JTHTATIT TGHITA TUTR A gR—IATIT YohR1aY [olgT.
3.
4. 3TT9UT I3ATT SholodT BIRRETAT I JUTT .

BRI AT o7 fogT.

XX - 00 - XX



Tfere 3: SR

=

SFRAT & FEASNT 3T, SHTAT FEeIhal 'STcf| HTOT G T FgU[A Hd@el .
d HaTtd @91 MHRAfed vwan R Siia 3ed; #Fe0Ls, O dereadr 3nfor grofr g
dfersed giaard. el dle e3deTgiva (1632-1723) & foramo] eom ufger g, har
METFT oS UIRTR (1831-1895) Tiell SR RATCAISH AT TATAT ehell; &1 FEHSARATEAT
ATET 3Tg. TR & HAYAH STl AT AT SV Hged Ueds fgel. al o TIR
FIUTRT Ufgell BIdT, IRT ETISIBISATEST aldR dhell TOT 3ieh I SAlahie
BIISIHISATITgE areael. J9E Hael § aregs fael &I, ShATvHS IR W91 giall- 3,
&TIRIT 3TTOT TR HroRT.

SITET: %mehtrmagaﬁf‘mzr FEH WehRATTeeh FaHAsia 31Te, SATHES FgdT
FARITtheraT 3THTT 3TTAT.

AT afrsey

1. Sharosiiary @9 Farea fRamaeed Fgorera A, aroft, gar, geiaredr 311d, 7d

AfeT 9erey 30T sk a9 JATATEHFET GBI, ATdTel Plal SFeRAT Wifas gd

IO e AT BIA 3Ted. Hlldi=dT 3T AGUIR SNaTv] Tehc Gaidr fhar

HESIdl FERUTT IHATA, TR FAT Ao GerdiaX e o HHSiesn TehR AT

HFSFRRAT IHcdd FAaoiy IRIEYFALY ared S0 A 3= d9AR, g9 3

ATATERON 2Te 310 G 3T H1S ThTarT.

Sraro] e e Neh RN GEAGaTdT Teh HIST ITE Sefddld.

o FaTd oIgTeT 0T FaTd 3TfeH i 3med.

dF AT 3TehRi faege A0t 38, TeTdres s 30T Jfte oia.

SR U=l fHT 31T acidfs 30T Aharss T Fiae serelel 3.

3T d. AGIEIH ATl [=5IT I FIAT.

8. TSSIEIH HRICICATloHS HICFAALY [agTelel 3 3107 70 TH FehRe 3Te .

9. drfreier foraTo 7#E ver fohaT 31T Fefotan fohar RAferam 3radra.

10. SgIh SNATO] §eIheh AT, HIET SHATI A IHT; SFRATFARIher
341% S CefEesHae =TeY.

11. SPETOLEAT 3000 geT 318 Fofrcla qouiel shet el TS

12. T IRA IR (80TEIAT feehy AehclTe’C) Urge Ihanies.

13. O T3TEee alexamts Hd FHaTId SH gI¥dae QAT Arhdld.

A o




14. IUMHRTH ATHY YeUd FUTS IR fa@s=.

15. SITTT HTOT IRUAT Gl Siaro] AT 3HT.

16. SNETOL ITH ST (AH + ) UF AhdId fhaT (IH - ) 8F Ahd AT 30T WS
fefar TR et arg erevara.

17. ST W Teehied] YAaTRIALY HecdTd! AT Sollddid, S8 & ardTai vl
ArIETsTeTd AT 30T JeverreT (&7).

JThI:

Straroy gefrersiiar] 9 U oEeT AT 0T Shdd FEHGIHEC feHTd.
e Rarear Uit FhRAes URfiear erRTear 3eTst egrar H1eT #7guTst 0.5 d 1.0 pm AT
3T, USTAT ISR SFSRAT 37T 0.5 o 1.5 pm SATETT 3TTOT 1.1 o 4.4 pm AT TTAT.
e FERe= ofell 600 pm 3MEd. SET SHATO] U gl 31 Ahdld, T AT
3TeCTHTIShIS e RATAT AT 3TFATH Shololl oTal. GTUIATEAT Tehl AT 50 eATIeT Sed
SFERAT 31 AhcTd. Tohlelel MMOT Fehlelal (1946) TAT A, Ueh fAN. Sharo] dEhdd
TEL PR Uah feforae dee R 3rgarnd.

R Hord: SereRATT

o 3fecrecaauelt AT aefrer
JiTEAIees Qi 3for e
TR ATATIA araad.
A Freafafad, & HEHIUT 0
Sfraroy Qefier 3R Sgier &
S dRcfRamear Oeffer
fAdaed @a Iftcsvassd
3adId, SATen FRA et
FHIITEISS 3L FOIAT, o
Sharofear gl arefAed faferse
TUIIHTAE [Heol AT, FGUTS ATH-ARIcH 0T ATH-HITSHTEeE.

o e AR giee fohaT SaR SNATUfET SISUATATS! heye ATaTaT fIehe ol 31 2.
dgdeh fSIaTu] Hoe AICShISSH Sefelel 3. FRT S TelIeessH 3ed.
3eleh STATUAEd Gefiear a1 Ueh QoISH, H3UTde A fahdl el shegd 31ddId. a1
2RI TATThIholar g FguTdTd.




o IREITAIGHA® Beell TICICATSHAT B, § Ul 31for qAfaror Ireardiar gerdi=ar
faflrse arggehrd faHeT #Xd. FreiceicAs [SeciAtd el H& e 3HdTd: fafds
0T 9T, Siraroy Gefrar s aee B fafis e 3.

o SNATV] FEH WhRACH IHeT, JhRAEH TNYAT IreaTd W wgfFerad fohar
Jddld.

o TY TEWAD, SFRRIAFY yREEar FAAES gadiss weand  ved,
A A, AATHS 70S YR ASSAH 3ed. IRTAT 0T i3 dtelel
TS, § ATl TLYUIT hRETET 3TE.

o JRRICN fEecllel ditrdel  Shgeh G MU I 3efaiideh @l
AICICATHHAALY Tehel A1 VR FgUL wdFellSs ATl AT THT 3TehRT
IR FEULT fagelell 318

o TFISSHEY HTT GII 0T HRTATHE U AT,

o  TRISTAll (Thad=il: TFeldleid) Sgdeh IMRiTel STATUHEY FACTAROMATS! ST AraREAT
TEAT HHCAT. Felotoll e Fiel TAT 3HTed, AR 20 TATH AT 3107 20 pm TFA
oIy, ST arfefierdar (gTerareln) AT Aol SATdTd.

e Fimbriae (Vhd@eilcl: Fimbria) HUeh YSSHEIGT SISUATHIS! ATHeAT ST
TOeldaTT orgTeT sereRarear 9Rfiadter aRTISE. Fimbriae I SR o] 3ed, Herel
2-10 THATH SITHT 10T ST 3Holeh ATIHIHICT Gh . o Yoredl JSSHMEMR faelic
el SITAT HTTOT Selerelsl EHAGH e GHearat aiie FHaRy fGadrd.

o T (Thawel: Irerd) ¢ Siaro] deffadiel Aok 3G 3HTed o HIITH ATdTed]
gfshdd o] GeffAther 3refaifier ATeafiedT gEdicRoMErS ar’edn oA
el STGITI&TT oTgleT AT,

Shraru 3nfde Agea:

ShaTo] AreT ST 30T qATeRumAEY U FAgcarl A FSTadrd. HIoTeArar
Shrarar 3nfde #Agea [A9eT, AT 30T TATGOTETST AT SiaRr ®rIe 30T are giad.
SHaToT, Teh YIehRATE HTTOT FE&H Sitd, Wreltel 31T HAged 3178

A. JFRIA BRI aRome:

SR fafaer S Hgcdi AT TSl ST & A, 3T 3. cATAHT Hrér
TGell 7#]g ShedT 3TTed.



a. HHSHN AR - TAdSiesn dreRIT AR AN 3w ASAATT ST
grofl ASHA, TSelell U, A A § USTY 9rae UollsH Tifaehell faar
TARISeholl (BHERAT FEUA ST SATelld) =T Follear faafed giard. 31m
SR o fAEeli=ar Facodard! Aed Hdid, FgUH Al ATy HIFAIR FgULTe!

b. AT - TSHITIIH SFNAT, HEoild TAETNAT FHb IMSTHEY g,
ATATARUTIAT ATIEISTe [ATRTT UATT A HIdTd. ATAYHTOT, ATICTATATAH
O AREIIRT AT e ARCeHYY FUORT Hdld. AR—ICSed
JeIIeeHEY Feolel SiTdld Ardglseel 0T A ATEcHeaR. § deieddiel
ATICIST BUGTH HETH Hd.

c. U™ TAT 3cUTEs - O FAHE HedTIHTO, HANBSTER SFeRAT JArE[cirear dfeT
TETATAT HICAT TGEATT AISUATH HGA T, 3720 YHR, IT Ifshdd, o Adrcirer
I, AT 37TTOT S HIRT WATHEY FUTIRT AT AT hidrd.

d. TATHeST TIR Y - TBHE RIS drel faeldl TRT Yeh el TAR helell
TR] TRT EFETT Shell ST, SaTofear fehvas harhardrsy dfdee acidf@s dar
gt S TXETUTT i .

e. ST 3cUIGST - SATU], SIATART 0T JHIOT R HGT FHoard GaFed TR
HIATAT, MR TG CATCHEY TTTH T AT SUATTIT 3T HASd aid.

f. GISYUA- fdegdresiian] disuvard fducd &6 fdegdic o@auard #Hed
AT 3TTTOT 37T YehR JATARONT TATHAH AGA dhidld.

g. Sifdeh hIeeharere - Sifdeh hiceh HATUMTHEY dhiceherenrear Sl forarufar aray
el SIS Aehell. AT HHAITSSII] FANISE AT S ed gRET=ad
(STl ST 3TAET FFUTAT) W, IT SETUAT SUFSTATT AR oA fusiced-fafse
hICehaTRIeh FUL holl STl o1 f30er 30T YRATSs.

2. 3cNAMciel AT

a. S3NT 3TN - AREAT SFRAT FCENDIRH ol FCHASHEY gIeT A SAeFersl
AfeFeeh acid®ITAR AT SF il (GUT T STAT AT, HT, GUT TR
&Y, 2, ST SCATETHEY 3eHNIMATSN TaRTH 3.

b. ThOad Tard - ofeFeIe e O elereierlehaaRY ST, AES MO Arearear
T IR XUITATST Aol ST

c. HET HYI 3cUTes - fohvae fafatr foraroy fsnar (3iifFastel Aaam=Ier wrefgrge
gifsifecs G!Flfﬁ T TSTdI3NEe TS &%ed), (Acetobacteraceti3T AT




acetabutylicum) @ﬁm‘f g I TATIOTAT aa\%i’r Teh GO 32)?r‘far,
enzymes, YU g

d. BRISY Retting- GehIg! SHATOET fohal FANEITSTH, TISHAAE ScATGIBIIST
earaed AT ¥, S8 &l ¢, HI9T, 3TSTST SCATET ToiEddid F¢A 0T qreArT
BRI S HS FcIehiIe 9Tas L.

e. SX HOT - TG MOT ARG U, Hihr 30T Hieprd deaaredr fafise
SHEToTET fohdear He el e hedl &Y Al o ferd AITARIA.
I EATH, TlelHITFE, CARIATSIH ST AIHTAT SFSRAT (gt
ABdd FCARIEE). T8, 8@ 3T ST 8oy HelTHI s Hieelel Th
gfaatfae sttwer Fgofe wfasifas AT araer A, Gramicidin $

g Slaefca3ciies - Siigerdcd fAfaY GhR=AM Siiasidcd & Jerdlel Ueh
VARSI ARETT AV G 3cdicel el §ATAGTT SETOMEAT g hier
JATqUTT EIFI‘\?ﬁ' Ueh GSTdr bulylicumﬁ%ﬁ’ﬁlﬂ' ar 12 S megatherium 37107
CgeAa & 3nfor f-srecaesay T Escherichia colisTTd.

h. T EEY Gl ot fs deFRATE@R el ST,
3. iyerHAed A -
a. JcIAiRIehesedl FUIRA dFERAT Ara@TATesear Hgeaqul  Scuresea
3cUTEsATel aTqRedT ST, 3ETE0NY -ATAdT HEHGTaRISl AHSTT HYAE faRemd
R holl3UI,ATAT dlé TYReh somtotrophin pituitary dwarphism 39dR
FUITATST AT A 3caTg.
b. SFeRAT UIfATHAHT gRISIhIe JaquaTd HETH 3AdTd Sgcieh do5T el

BT T HIOATHIS dTq_el ST, A AU Fogrear oid
Rfrcarardr cdier araRer S, Sharo] g fAeeiTe %S HIHIR 3med.

c. dISTd, EHAARNALY, TASAHLA ScAET SHAT] IHATeleh THAUT e
T 3Tshaeh, AT TAATIT IO Sic] ARCIC. of Fdsiiashie rd el 0T
QTS 3T T&TOT &l

2. SNATOT grfetenRer TROTTE: Qdl, 31T 30T T Fawad ScAdiALd Siar]
FAgcard $fHeh! TSTadlc, dll AT WTellel glisieheh TRUTH Bl

1. 3feT T HOLUCIAT HNGSIEh dFeRaT AgAra Hafdues HuA Hed Hid
SATEId, e o #1531, HIodald Uled, %as, HIE, ATY, 53 ScATET HSUATH SETel HRUMHIT
g,




3ot TAVETT: AREAT T RATHD T hellehiehd HIRTF 37wt TawaTerm g JATTOT Sirehi=tt
AR 3nfor Serear grdrd.

ERACH aEc(el: S ATeEIRRIRIC HIFCIHTIIT ShIYH, de 0T SATehsT a&c] TRI i
sfafefthchereT: aR@ SFcRAT Thiobacillus 30T Microbacillus SRS ArIeed arg
ATIEISTAAEY TR AT, & STSTAT TT ST 370,

Desulphurication: TRW SFCRAT Desulfovibrio AT Tothed gl Towmgs ALY
FUTAL AT,

QI HROT: § ATT 3Tg T 90% Y&TT STIE AT 13T JHTTOT 10% T&TT SATET FAETAT 3T
SHaToHeS BIdTd. ShTET SHaTo] Jrof 30T ATTATHTST AeTehReh AT 37ToT fafaer amfor
3der IHR AR S/ HT TABISS dlT  (HTeAIAAT SIHT), DleRT, &TIRNT
(ARSI RAH TN 0T fedardt (Feilfee f3as Tereh) seardr

EEGE
g-TT e,
| IR ST AMeTeh Y 3T SR
a. Coccus B. C. BacillusSpirillum D.Vibrio
2. Louis Pasteur %’ VT%'@I' CElIEC ?Iﬁ ST o IR W ATl Wmﬁﬁm

[98)

b

o

7.

ol

a. 3iciel aleT SiI3dAgIUSh oT. of$ UIRTR

1. A DT 2. 30Tee
glohel dFCRATT AT ATPlelTolehel BIH TRAR ST &FT ATell ... 3
FgUldld.
a. pleomorphism b. ATSHISAAT a1 gRadeefierar  d. putrefaction
ey de= ... . Sefelell 3/ A
a. Hegellsl g. Rafea T, 9fteseagsel 31 SFECTT
TFCRIT FelAAE ..o FeTolel 37TE.
a. feafas st eggfosT c. FE&H sAlelent d. FelafelsT
(8 JTHRTAT SHATTET ..o FEUTAI.
a. TCTCIehIehT g. Kfhelaraenr @ sffel Y. PIhr
............. SIaTo] TSTAT HTHRT 3HAT.
a. TEaRer . Sf el . PIhT 3. fafear
.......... STaTU] 3TTehRTC IMeATehR AT
a. TEgier CIRCIT I aT. SlehT 1. fafsar
............. SHIaTo] ash 3MMg .
a. TEgi¥em ot afae a7 lehT ar. fegfaran



a. oIdllcEnr M. Leeuwenhoek CIREITCK ] 3. e gh

o 3T YhR 9T

BTl STATU] &TeTet &9 forgt
CIRHECRICEETIC]Y

FdrergTeT I forgT

ﬂagellaaTﬁ*I%T EHGEAL

MR HH\%IHTULDescibe fafaer wier

e mﬁﬁq I Descibe

EEICIES EIFI‘\iﬂ' ISATAT %am\%%u WHIH Descibe

NS kR

e 3t 9eh
1. Seerdueiier 33T s Rar 3nfde Agea.
2. ARy TEIANE SFeRIA Yolwar GLT auled &l
3. ShaTor ArATg AfRIed gareiar=

XX - 00 - XX

1

B (3TPR):

Straroy gefrar TR AR FIORY FR Aot . FHATI:, Sharoy aeftr e geg
YhRTAEY gIaIuT hed SITd,

I BT (M),
. &ffed (18 3T6R),
nm. oo @)

L Plhd:

Merer fohar e Fawarear Siaro] Gffer Hi (s Hied) Fgurdrd;
SIHEY AR TNAThR I AT, o SHATUHE HaTd oTgled FehI Mgl lehTel SaTell 0.5p o
1.25n 93 311¢; AR-Tfaelier, Ald-tFelateles.  lehT Uarel UM FULT 3637 Ahd fawar el
FATSIATAR TelaeT TG Ahcl. S SATSelel AT ATAT HegoR cATEATAT ITURTER Foficht
hel S5 2Tehd

a. ARG - T Ul [FHATATT [qTd gl 311101 T&A Tahdd ald.

! feeTor 72eT |ISaT JATTOT YTeaTIehiehgeT dqTHT.



b. TSCellhldATINRTAT STaTd - U TehT AN SISTAed hryAEawUr

ST SATATd.

c. TR - B Terr FAEa meTear Srara anfor gefih e I ar@d
IR FIOITATST HeldeT AgdTd.

d. TR - ULl gieT TAATATTEd TAHRTATT 3T IR 9 a7 aarR adrd.

e. ETholleprdl - U it faAHES faermerara 3ifaafad deaiaed Shr e
AR AT

f. Sarcinaecocci TS - 0t AT [AATESY [deara @afaa AHAATITIR
AT,

A

ATkl f3colleend P ATACa o

X

. Sf&ea:

d SR RIAERY & U 3 (PFPH S hell). A USHARY, HATUSHARY
fohaT areaerer Ul 31T, T 0.6 p-1.2 p ofid 37707 0.5-0.7 p ¥ o 3.8 p ofid 37707 1-1.2 p &G
e, CATEAT SHGEATAT IMURTER AU datiche] shol

a. A THCTEST - TEaITd HFAIOr IUTEA IFHAAT Tehel dlGderoT e,

b. fEeeldferd - fasTereaaT Gef fReest Tgard 3for Arge s fgadrd.

c. TWRHTeH - [THSAHAR, T2 o aE@dl (haeied) arREar fegomar

ATERS T SSeledr Tgdid.




ACIEsICEs ]

I11.

Hﬁﬁmaﬁmﬁqﬁm(mﬁm)m SITHEY T IMAThRYOr
A[SToSeIoAT fohdl HIATEIT ITHRTEAT I AT fohaT fafaer ash AT, & AR 1.5 p T4
offe 39T 0.2 1-0.4 1 & T 50 p ol G Seldlet. AT ST Fedeh Yarer Ueh fohal 3HTereh
TFoloTedT 3TTdT. o TTelTel YohR 37T .

a. Vibrioid - c=ar 92l 0.5 pm a5k TS 3R 3Teliget 30T 1.5 F 3.0 pm o1, TR

fohar T T 3R fFar spirals LY 37cTd 98, 12‘?3'1>|'<5|'~'{'<T'|'F|'TUEI'T?f<_-‘°|'w_'|'ﬂagella
AR AThHdAAT.
b. giohdglodd (AR - T JId WB0T 31Tcedr 9 Teh JIBITHRR

(Fel3TelTag) TR AT,

m

IV. SR¥:

a. Pleomorphic - 3 fafaer 3R T&eTeT & Qrehdlld.

b. TIRFH - WA v fAAAIT fIsnfSd gidid ST S dIR gld ST
ST Tefiereiier AUehiT 81 SIEd 3714

c. Jeirtis -9efielT Aaffce TRET TT dIR HIUATATS! 30T ThABRI Pl IR
HLOATHTS! FTS[eT (FTSfeT) STTEUT el ST,

d. BTIHT a:@a&ﬂshaagﬁ\lm uTcies- AT, AISAT JATOTET BIgerd
fheiic dOR SXdid SITel e Fguldrd. 3iadol g CIEr L}
ARG TIIH FgULe 3HicsEel ST,

qRE:

JRCRAT § FEASNG T, STl qu‘qnd.l 'S 30T GEHN T FEULT JHdel ST,
d HaTd |47 WehRAfeeh UhahRIHT Siid 3ed; FEUR, o aeeqdr 310 9iofr alegrn




afrsed gefadra. el af i3d=TEIva (1632-1723) § framo] efuom gfger gia. har
QMETT oS UIRTR (1831-1895) Tiell SeFeRATCATSAT AT FUTTAT ehell; & FEHSARITEATH
ATET 3. UIRTN & HITYH Sl AT HHIeAT SHATU[ Hged Yegs f&el. al o dar
HIORT gigel BT, I/l GIISIBIEIIATS! adR hell 30T 3aieh IRTT  liehleT
BTASIATIATIIT aTerael. UTC Hieel & G fGol Y, SATUHS RSN 9T Bidl- e,
&TIRIIT 3TTOT Tfrafes shienT.

SYTEAT: %umeraﬁzr%'rmﬂm A WehRATTCeh FaHAsa 31Tg, SATHEY FgdT
FARITheraT 31979 319aY.

AT dfersedr

1. ShaTujdieiars] #9 HeMed TUAEAed Fguleid AT, qrof, gar, Feharedr 31d, Hd

AfeT gerdy 3nfor sar ¥a JARa@EeAed eddrd. Adrd Fler saeiAT Wifdsd ed

30T e ARSI Bl 3Ted. FollaiedT HTd ATGUIR SNaTo] TehaR Gaiidr fhar

gl TIEUMT HHAA, N Hd G gerafay areum o ANEEEd FhR HHA.

IR RAT 3cdd gATerviia aRfEUA ALY ared S 1 3= A9, gu 3=

ATATR O 2Te 3107 G 3T HIS ThIaIT.

ShaTo] g& A TR FarAsardr U HIST ITE Sefadid.

o FaTd oIgTeT 37707 FaTd 3fea Sig 3ed.

S RATHAE JThRIN Taege Aol 3raa, TG 33 3MoT Fider 9.

Wﬂ%ﬁ%macidﬁ@mmwmmm.

el JTfeTed S8 AGHI-5AT, el FISIST, TSITallivHn UeHod FedIeT Iuiedd

3T d. ATAIH APl l=5aTd HI FIAT.

8. USHIHIA TS HS HigFaaed faglelel 3Ted 0T 70 TH FehRA 37Te.

9. arferefier foraToy #7e=r e forar 31t wrefata fevar fafora 3raard.

10. g% Siraroy gelIciftheh 3THAT. I8 SaTU] 3feieifher I EdId; dere RATFARIther
3¢r€r S CATTRECSHEY ATeY.

1. SIQTOT=aT 3000 ol 3T Tl qoiet el el 3T

12. d IRA S (30U ey AheATd’C) e IThoiRes.

13. O T3Teee alexa e Hd AT TH GIudade AT Arehdld.

14. IUMHRTH ATHY YSUd FUTS IR faw@s=.

15. SITTT HTOT IRUAT Gl Siaro] AT 3HT.

16. SNETO] ITH ST (A + ) UF AhdId fohaT (IH - ) 8F Ahd AT 30T Wi
fefar TR et arg erehara.

T o




17. ST WIeh Teehied] YAaTRIALY HecdTd! AT Sollddid, S8 & ardTai vl
ArIETsTeTd AT 30T JeverreT (&7).

JThI:

Straroy gefrersiiaroy 9l U ofgle 3HdT 30T $has FeAGHEel Gadrd.
SereRarear 9l hRAfesh deftear JTehRTeaT 3ieTel SgTaT #1191 #gUTt 0.5 & 1.0 pm SITH
AT, ASTAT 3THRIA SFSRAT 37Eret 0.5 o 1.5 pm SATHTY 30T 1.1 d 4.4 pm e 37T,
e FERe= ofell 600 pm 3MEd. SET SHATO] U gl 31 Ahdld, T AT
3TeCTHTIShIS o RATAT AT FATH Sheldll oATal. TUATTAT TehT JaTd 50 eSATUeT Sied
SFCRAT 31 AT, Tohlelel MOT Fehlelal (1946) TAT A, Ueh fAN. Sharo] dhdd
TEL PR Uah feforae dee R 3rgarnd.

JFe Rl Hord: SR

o ogregaauel fHa aefrer
JTEAREC QTeh 3MTOT IS
TR ATATIA araad.
A ITITANEFT, I HSHUOT HIOT
Sfraroy efier 3R SEier &
S dRcRaear gefier
fAdaey @a Iftcsvassd
A, SATen FRA et
FHIITEISS IAET FOIAT, o
SiaTuEar ge areraed fafse
TUIIHTAE ool AT, FGUTS ATH-ARIcH 0T ATH-TITSHTCeE.

o Uefrear iR giee fohaT SaR SNATUfST SSUATHTST Heye ATaTaT fehe ol 31 2T,
dgdeh fSIaTu] HoHe AIShISsH defelel 3. FRT S TelIeessd 3ed.
3eleh STATUAEd Gefiear a1 Ueh QoISH, H3UIde A fahdl el shegd 31ddId. AT
RIS TATThIcholdrd FgUTATd.

o IRIEITAIGH® Beell TICICATSHAT B, § Ul 31for qAfaror Jreardiar gerdi=ar
faflrse arggedhrd faHe #Xd. reiceicas [SeciAtd el HE& e 3HdTd: fafds
70T 97, Siraroy defrar s gee B fafis foea 3.

o SNATU] FEH WhRACH IHeT, JhRAEH TNYAT Ireard W wgfeFerad fohar
Breeal Siteler 3T S ABeISIegdl, FARITAREH, S3R, Mol Hrecalad
Jddld.




T4 Fehar#Am), seefamed uidsear RfAdad sgadiss veand wahd,

QIS HAA. ITeAThs 70S YR TSEATH 3ed. IRTAT 0T YfAa STl
TSI, § T HLAYUIRT hRETET 3178,

o JRRIEN ool AT Fasd FGd MO N @i A
AICICATHHALY Tehel A1 VR FGUL wFellSS AT AT 3TehRTe
IR 7L fagTelel 3.

o TFAISSHEY HTHA UTA HTTOT HRTATHE IV AT,

o Trolololl (Uhadell: Felaleld) Sgeh ITRMer SHATU[FHEY FACTRUTHTST LTI ATHREAT
AT 3T, FelSTell Shseh T THAT e d, AR 20 TATH AT 10T 20 pm ThA
e, STt arfarefierdar (grerarel)) AT araRell SITdTd.

e Fimbriac (Uhadeild: Fimbria) TS W SSTAATST ATReAT  SATOTAT
faredeT orgTeT derRarear deiiadier TRTAISE. Fimbriac 9T SIS o] 3Ted, Berc
2-10 THATH SITHT JATOT ST 3eleh ATTIHICT Th. of Hol<dl JSSHMI Il
el ST 30T SolereleT gareehr@rel feHedrea] e HHERE fGadrd.

o TN (Uhawsil: Irerd) g Sharo] Gefediel AegeR 3UMT Ted o HYIH Arared
gfshdd Siiaro] aefiAeher 3e7aifeh AEEdT §EIcRUMETS! aro’edT SomT
el SToITUETT STgTeT 31T

Siraru 3fYe Agea:

SaTo] ATTdT SaeiTe 30T YATEROMALY U Hgcarl ${fAT TSTadid. HIoTcATEr
AT 3N #Agea G, AT 0T JATIONATSr T AT e, 30T aie g2iad.
ST, Teh YiehRATE 30T G Siia, Wiellel 31T Hged 3Te.

A. TR BRI aRome:

ST Tafaer ST HecaTi AT ToTadid ST & AT, 3ATT 3. AT g
TTell TG shodT 3Ted.

1. Ad T
a. AHS HAH - Hhsiesn dereRar AT raNiargs 311 fRsadrd S8
goft AT, TSelell I, A ST § IG1T Urdel UasH Wifeerel fohar
TARISeholl (BHERAT FEUA BT SiTelld) TAT Fhollear faafed giard. 31w
TR O THHITAT oIS AGd AT, FgULS cATelT HBIS HIHAIR FUETE!




b. AT - TSHITIIH SFSRAT, HEoild TAEqAAT FHb IMSHEY g,
ATATAROTTATS ATICISTeT A Tad UATd AGd HIdld. cITIYATOY, AT A HTAH
N0 AREIRRT 3T e ARCEHAYY FUART FAId. ARICSeH
JeIEEHE Feolel SiTdld AMdglseel 0T A ATEcHedr. § deieddie
ATICISTeT QUIATH HETH Fd.

c. U TAT 3G - T AAG FoATIATOY, WIS feah SaFe R afamjciredr 4fea
TETATAT HITAT TGEATT AISUATH AGd . 3720 YR, AT Ifshdd, d Adrdirer
TR, AT 30T S HeRT WATHEY FUTART FUITH AT hidrd.

d. TeT8elsT TR YUY - g RITSelell ATel faeldll TRT Yeh &hdel TAN dhelel
UR] URT EFETT Shell STl SATofear fehvdst Sharhardrer dfdee acidf@s daR
g o TXETUTT 1 .

e. YA 3cUIGsT - SATY], STATRT™ A0T 10T ST AT e TAHAEY TR
AT, M G TATCHED 3MTTT 3T ASIT SUATT 3cUTEATd Hed 8.

f. HSAUATH- fdegdicsiian] ASUvAT fduesd e fdegdlc Aauard #Hed
AT 3TTTOT 37T YehR JATARONT TATHAH AG ddld.

g. M Hreaaeres - Sifae Hree ATaomAE Hrewarerrear smef fSamofEr araw
el T3 Aehdl. AT HHISIA] FATISE HHATT Jided YRIFvaa
(STl ST 3TAET FFUTAT) W, IT SETUEAT SUSTArT araR oA fusiced-fafrse
hICehaTRIeh FEUT hell STl o1 f3Uer 31MT0T YRATSs.

2. 3cAMciel 3@

a. S3NT 36N - AREAT SFRAT FCEDIR ol FCHASHEY gIeT HRETT SieFerst
AfFeeh acidFATART FCAT S il (U TIA) STAT HIATC. HT, GUT TR
&Y, 8, T SCATETHE 3 TNIMTATS TaRTH 3.

b. TTad YaTd - ol Terd 31O SfarelehlehadRY SHaTv], drEe 30T Aregrear
TETY TR HIOITATS! aTaRel ST

c. WX TG 3cuTeH - fohvuast fafaer fSramoy fwar (3iiferasts sraam=er sweferage
gifsifecg E!Fljﬁ' T TSTdINEe TS &%ed), (Acetobacteraceti3T TerA<T
acetabutylicum) (GATRIGTISTITOTAT & 1T TATIUMAT S Teh FATAITOT ST,
enzymes, U g

d. BRI Retting- gl STATOLH fhaT FAFIEIH, TIEHIAH SATCTHIIR
ALY AT A, STq & [T, 9T, TS AT TAedcdir TEA 0T ATty
BRI SN HAS S AT HL 0.




e. S FOI - "GN HIOT G U, HIr HOT Sleprd degareEdr fafrse
SHETOTET fohdear Hecllel e hedl &Y Al o[ ferd HITARIA.

1 EATE, dleHfFas, TIRASRAT scadr ARafear deefar (I
AT AN, T8, S ed 37T el HTIHINLT Hleoo Th
fcsttae 3iteer #7gufe gfdsifaes RfATETS! araTel S, Gramicidin §

g. Saefca3cuies - Sliaedcd fafqer JhR=AMEe Sliaeidcd § erdlel Uh
THERITARHARLHAREIT SHaT0] Ul 3cdiésl shel §ATRIGRI SETOTRAT & ahier
ATqoTAT GIFI‘\'_cﬁ' Ueh SolTdl butylicummﬂ' 12 dfferE megatherium 37101
g TRt & 3nfOT S-FiecaFay el Escherichia coliaTTd,

h. T Y guITcTel ctffs JeFreRATEER el ST
3. weraed sffe -
a. JIAIAhescdT FUIRA TRRAT ATAHIheSeTT Heaqol  ScdrceIied
3cUTEATd aTReT SATdTd. 3ETgROMY -HIeTd! HEHETARIol IHATOT HYHAT farene
R holl3UT,ATAT dlé TYeh somtotrophin pituitary dwarphism 39dR
FUITHTS! TR AT,

b. JFRAT YeIfaTHAAT EISIPIesT TIquATH TeTH ITdId slgc‘idn ol el
TS GH  FOIES IR Adid. AedfPed [l s Siq
RfrcaTaTdY SETer aTa¥er SITd. Sarv] § e HHTS AR 3.

c. dISTd, UHAANNHLY, HTASATHALY ScAET SHaT] IHATeleh THAUT el
T 3MTshAeR, W TAHTOT HIOIR Sic AR, o Sldotfden Ja sidra 3for
VRT3l &T0T &hlcTel.

2. SiaTv™ giieiehen TROTH:

QIel, IS 30T AR FTTTAT SCAGTHEY SHaTv] Hgeard $fHeT Sotradrd, oy

AT GTelTel glfeAhReh TROTH gleld.

1. 3feT T HOLUCIAT HNBISIeh dFeRAT AgAra Hafdues HuIA Hed Hld
GICH

2. oo TAVSTET: AREAT S RATHS T Mhelleplend TR 3T FATSTEN g1 30T lehiar
AR 3for Sercar grdra.

3. ERAIAT TEH: FRHTEATIRIAC HIICTBIET HIH, e 0T oATehsT aec] TS .

4. sfAfCThohereT: IRW SFERAT Thiobacillus 30T Microbacillus SR Ay arg
ATICTSTTHET TR AT, § SIS U ISUT 0T,




5. Desulphurication: RE SFCRAT Desulfovibrio FATAT Tothed gTI3Iol] HoWIss HLY

T AT,

6. IR PRUT: § ATT 31T T 90% T&IT ST HATAT AT HTTOT 10% T&IT ST dATIr T
STIAToHES BIdTd. STET SHaTo] JTof 30T ATTATHTET AeTehReh THATT 37ToT fafaer amfor

3Ader AHR MR J& fT TABISS dT  (FTeHATAT SIHI), HieRT, &TIRIET

(ATIRISFERIH TR 0T fecad (FARESIH CeTelh) Sy
EEGE
- e,
1o ST AMeTeh Y 3T SR
a. Coccus B. C. BacillusSpirillum D.Vibrio

2. Louis Pasteur § Ufgel dalieieh &ld ST ol dIR hell, cITAT 3YANT USRS ATHTSN

el
a. 3icIel aleT SiI3dAgITSh oT. of$ UIRTR
1. ASC PIT 1. 3%Tee

3. glohel SFCRATT I FADlciliolehel BiH dRAR IGAvIrdl &FdT Irell ... 3|

FeUTdld.

a. pleomorphism b. ATSHISIAT a1 gRadefierar  d. putrefaction
4. TSamop e faT ... .. Sofelell 3/ A

a. Hegalel g. e T, 9fteseagshal 31 SFECTT
5. JFRRITFAAAE oo JeTolel 3T

a. feafas st eggfoT c. T H sAlelent d. Felafelst
6. U3 JMHRIAT QT ... FEOTCT.

a. TCTCIehIehT g. Kfhalardenr @ 3ffel Y. PIehr
To o, SIaTu] TSAT HTHRT HHAT.

a. TEaRer . af el T, PIhT ar. fafsar
8 e STETU] 3TTehRTC IMeATehR AT

a. TEaRer . afaelr aT. SlehT 1. fafsar
9 e SHIaTo] ash 3MMg .

a. TEaRer ar. afae a7 SIehT ar. fegfaran
10. TFRRATTAH ... SR uTigel el

a. oldlelicEhT M. Leeuwenhoek 7. I3 3T, ﬁaé‘ga;
oY 37X YehIX Y0l



CIRMECRICICICIY
FeftergreT & fogt
ﬂagellaaﬁ%TWa'q
Sffrera foramoy fafaer wre

TSHIHR Sicel Foilelt foraroy fafaer sl

A U T o

oI 37X YR
1. FesTdqRier gaT sere R 3nfie #Agea.
2. A9y BIATE SR RIA Hol<dT T JOT .
3. SiaTuTE! ATHTg ARISCY eATSaro=r

XX - 00 - XX
HIH (3THN):

Sfraroy 92 3R AR IO FoR Ao AT, AMAT:, Saro] 9efi=r i e
ThRIAEY gIfauT hol SITd,

L P (M),
. 8" {18 A6R),
n. R @b

1. Plhd:
MR fohaT IMeThR FTRITAT SNATO] GRfiAT b (Thaasll ihd) FgOTdId;
SATAEY G MR AT, o SNAT[HAEY FaTd oTgled Jeh 3T, shiehr=l areelt 0.5
1.25p 93d 31mg; IR-arfaelier, Aid-Tefoteles. el Tehel U2l 7gULT 3¢37q erehct fohar gelt
AT R Felaa TEQIW. o SSelel TGN Tl oFoR HGEATAT TRTER Jafichel
el ST A
a. HATIPIPISRH - Tl T [TATATT TFHTToIT 8T 3TTOT H&AT Tehdl BId.
b. BreldlpaiadeTedr Sdrd - U2l ter AN Jsareaed Hraasasdr
CIEIRIGIGE

c. TP - U Uerl QAT fAHRTear Srara 3nfor gefiel e I arEd
IR UITHTST Heldel g cld.

d. <grehrehr - ULt aie faATAR e TaHeTdTa 1TTOT IR Ui 31 daR ddrd.

e. TN - 92 Tliel TaATTIFAEY qmeTaTd HATHAT U Hed dhichrd e
dI hIdTd.




f. Sarcinaecocci o ﬂ'ﬂ - 9ot T AAEEEY FdeTaaT [Fafaga a_-l?fI:FéTIT-I'FI?’ZI'IT
hdrd.

Al fStolieed Ty

. Sf&ca:

o JRRIAERY e US HEd (PFPH Siball). Thredrehs UsARY, HATUSHRY
fohar areaerer Ul 3T, I 0.6 p-1.2 p o 3TTOY 0.5-0.7 p 36 oF 3.8 p o 3TTOT 1-1.2 p &
e . T SYaEATAT JMYRTER ATAFGULT dafiehed dhel

a. AT THI - T HFATOT 3T AT Tehel ATGTerodT T,

b. fEeelaf@erd - fasTsreaT G2l e Tgard 3for AT s feadrd.

c. WRHHoH - [FHSAHAR, e o G (haeied) aREar fegomar

@S SseledT Ugdrd.

NS Ao g

111

aﬁaﬁm%m%ﬂm(mﬁﬁqﬁﬂﬂ)m SITEY Ui e RYoT
TSI fahal HIATIT ITHRTAT 3 HcTd fohar fafaer ash 3 drd. & 3eRIT 1.5 pd 4
offe 3T 0.2 1-0.4 p & o 50 p ol T SEeldTe. AT SATIAT Fedeh Yarar Ueh fahar 3T
Trelolell 31T, o @leltel TR 3T .




a. Vibrioid - 74T 92 0.5 pm Tk S 3T TS 10T 1.5 T 3.0 pm AT, T
fohaT TehT TH 3R fohar spirals FEY 37T T8, Waﬂama?w?r?h?rﬂagena
ARY AThHdcTdT.

b. ghormceloe (RRARem) - TaeT e Waur 3ieear Uit T AITBITHR
(FeldIolE) IR FIATd.

m

IV. SR¥:

a. Pleomorphic - 3 [afa%r 3R QEQWWQWIH

b. THRFH - WA v fAATAT fIsnfSd gidid ST A dar gld Sard
Saos<ar URiiFaeier T 87 SIEd 3194,

c. Joiras -Iefier Aaffceh IRTEY T dIR FIUITATST JTT0T TehHRIRI Shied AR
HLOATHTS! FTS[eT (FTSfeT) STTEUT el ST,

d. gR—IwT ma&mmﬂm Tcies-fAdI=aT, AT YA BidIgeFe
fhomdic dUR adid SITell g% FgUldid. 3iadol  grawr TSRO
ARTATIIH FgU 3T ST,

XX — XX

T 4 : ATTHICATSH]

HBd: "ARIHICATSHE" § A WA aﬁﬁsﬁwaﬁmaﬁaaﬁ
3Te. a?‘rMolhcutes H?.‘éfr431‘|‘s",?3ﬂ%?ra-|quw|bd|srﬂlcm ITPIATATEATEH, I ANCATS AT o
30T TSIAITCATSIATE . TS ATIPICATSATCO, ald [Uedidg: - HAIRITAsAT o
?Jﬁ?’JTW*lTEFHT Acholeplasmatales TS Thel aw_c"éf Acholeplasmataceac THTIASE 3Tg,

ST aleT AT 3Ted: - Acholeplasma 3mfor Phytoplasrna E‘_{Hﬁﬁ 3iTST Entomoplasmatales
W Spiroplasmataceae, IRITHE: - Spiroplasma.

A o
AT ofglel Sharar HHg S f@aiie FeFe g Aehe.

n TRRI et urd ST 0T JARTRMSTIT ATLIATG S@Tel dredTl. 80 YT SIeEd
TSiTdT, Mollicute TIAT Mycoplasmatales TIT 3118 d. 3 gvggl ICEIECIRSIERIETRIGE

B ATTRICATATCHT (TATETTT dbT AE PlolEeTerdl ATl I, ATIDICATSHT
30T JXeelTgAT 2leT e radTd);




m Acholeplasmataceae (ATGIGIFITeT STEY PrAE oI IS ATeD);
m Spiroplasmataceae (FTeT TTAT TAR HE QUeh).

m MR SITHSITAT 3T WhRAMeh FEHASGAET Fald ofgll, Tl
0.2-0.3um JThRIT; Tel THATAT 3,

m Pleomorphic, MR, gl s, hellde; IH AHRIHS, W FdfTd SETC,
HeaT [SHET 3197 9T,

m I AGRICATSAT 3 79 317¢, o Wb AGeh (SR 0T CATSAT (IR I

3T 37T¢, TUH IoaE Foigrs thehel 1889 HEY ATURCAT GBI, T dTcel i & AT
31Te, RN - 514 1 AfRse.

m  AGRICATSHT S AT CogUTAA AT - TS feifargra (dfdivers) g,

m  HAIRICATSHT AT 100 9&TT S AT Foilell e 30T Siraroy et

m JCeHeEd SReT ftheletel JOThR el

HIICICATSHIY -

m PRICCASAE § a9 SHaro] 3ed o aeieddr Fellvd R Steiehen Taiiar

3 AT 3O dicshicar FHIRA &idid. d 1967 ALY AEAAT Merel gid 37O
HAIRICATSHHRY HAATCHS VT FHATHD AT AIIRICATSAARE S fehar
THTAN 3 ATd GUATT 3Tl &l

m  AGRICATSHTHS 0T 0T ATAATHEY AT BT, TR BIACCATSHIHS TATT ALY

9T grdTd.
m ATRICAEAT UfAfafeeT 30T corasFaaarear gfastiaeieT Hdageie 3adId,

TR BIICICATSHT hddd CCIATS [FeleTell HageT2iTel 3dTd.

m ATRICATEAN fEHET GEEHA el T3 Ahd. TEHET BIISICATHT JHEH

HERESR GRS



m BICITASATHS SSHEY 3 9T gldTd, S8 6l 38 (38T I1adr 34«3;{), GIEI

(AT BIC UTeT), GHAHA (THAIT3T), ARS AT deoT.
BIICICATSHIH ToAETATIILST SHTSTId HshfAc GIUITHTIS dere Tl HTaRTehcll 3.

n AFEATEAT (Nhgiad), PoaRISAT (Seie gaY) 30T ATeNs (ST Tolie wigH)

eaTlel hiceh S Heh AT SSTTAT FellH AT WIAT, BIRICICATSHT STl 0T
AT WT3 ETCUTAT Y&Tel ToATTNHAEY Heh AT FcATd.

m  BIICICATSAT FAlAAEY TR [Hehehs STUATE H&TH AT 10T o Tresvuirear
STeIeRTHELT SIT3 QehdT.

TIRRICATS AT -

m T ATCNFICHAT Teh FAlel.

m TIRRICATS AT 1Y IATIIT, Wil Siiaateiell, dderel 373 el ThR QAT Tor

SR AfFICHY et SIAH ATHATAS R, W] AFRICATSHTAT AT Teh
fafdrse gferamer AThfars 3R

m T AT 3TN 31T¢ 37107 Shlehesp ANTALY AT,

m SEdF TARRICASHT ToheR 3TdgaiAed fohar fohgarear gAlformaed fhar
FATTATT FATHIAEY TSI,
n  ERICATSATAT Halaa 3181 SholedT Tolldl FEUTS TURRICTSHAT TN, folgaeiia

fS1egl QI vk e JTTOT TRRICATSAT Sheholl, hlel TEC FSHISTHR Heah

HATIhICATS AR o TeaFald-

A

dbelel 35 TaRY




m ARIRITASAT & Cel3eifthe 3rdara 3nfor S o 93, after frar fremiew

IR ffet 319ara.
m IS Yh R Ui 3718,

u O e 30T AT IR I

m CATSHT BleclAEd ¥Ried AT o ISeITell shgehyuT 10T REeRdr &drd

m T SUT 0T ITRTAT Sl I AT, SITAT 3HoTd1RIeh AIHAT FEULT i il

m  FATIRICATFHTHEY HTUROTIOY 0.58 A 1.38 x 10T elelel oTgTeT Sl I .

n agéﬂiqsrreﬁdemaéo{ AT TR IR el STeholedT JSSHMEIET FIehelld.
HTIhICATSHTY Gy T -

fohers# - Jare i (IR Sfa)

T - Firmicutes (FHT G+C S, I - UITSITCg S RAT)

gaT - - Mollicutes (Jef atel 3-1?}!&?4?[ )

3HTST - Mycoplasmatales

;R;q’ - Mycoplasmataceae

ST - ATIHICATSH
BRICICATS HATIG3Teh0T -
foheTsH - dFeRar (MR Sha)
fIHMT - Firmicutes (FHT G+C S, I - UITSITCeg s RAT)
gaT - - Mollicutes (Jef atel 3-1?}!&?4?[ )
3TST - Acholeplasmatales
ﬁ_q’ - Acholeplasmataceae

qieSITd - Phytoplasma

ClassifmSpiroplasma TTation -



IETIEC f@I'EITU]\(Prokaryotic Organisms)
TIHTIT - Firmicutes (FHT G+C o9&, I - GifaITeeg s AT
91 - - Mollicutes (Tl dTeT 341U

37T - EntomoplasmatalesSpiroplasmataceae

S99

FSTCH - TUTRRICSATSHT

HIIPICATS AT ThRIcHS 3T Hged 3118 HIRUT O gI€9dT, 9oft 31foT Arrareed qar
fosAToT Fara.

B ATRICATSHTT 33T TAETAT 30T JToITT AT HThoTATHTS! HgdTdT Seloll

3TE.ATHS WIS HRITY 0T T AT SceaATd HIS Teh Tt gl
B AIRICATSHT AT GHAHTIAT HHITHTS! SR 3 HAT.

m  HAIHICATSHTEAT 1T TSlTcll JeNHEY Fecd AT T

m  HATHICATGTH ATTDISITHHDS TULTHEY SldTSeT CelRICHAT T Bl

B ARIRICATGHTIT FHTaT STl Ao dgbdidnd{ STBAB HIdTd.

m  ATIRICATSHTT TASTO] F=0TT 38 AaTell HHT AT WeTSTetehrt Tolaret TfoT amar

HlHal endl onId] Q|QC\§\(‘1 O'ICI“IO'I dHal Ugla q'v\{ol.
00 —xx-00



SOLAPUR
UNIVERSITY,
SOLAPUR

Remedial Booklet for
B. Sc. Part - |

Semester - |, Paper: |

&5 Dr. R. S. Suryavanshi, m. sc., Ph. D.
Assoc. Prof. and Head, Dept. of Botany

2sDr. Mrs. S. A. Gaikwad, m. sc., Ph. D.

Dept. of Botany

Department of Botany
Vidnyan Mahavidyalaya, Sangola



B. Sc. I Botany - Semester — I/ Paper — I

(Microbiology and Phycology)

Microbiology

Multiple Choice Questions
Archegoniate

1. In archegoniates the female sex organs is .............c..cooeeueee .

a. Antheridium b. Archegonium c. Microspore d.
2. The archegoniates is group of bryophytes, peteridophytes and ........... :

a. Algae b. Fungi c. Gymnosperms d.
3. In archegoniates, the alternation of generation is .............. .

a. Homomorphic b. Heteromorphic ¢. Monomorphic d.

4. In bryophytes the sporophytic phase is ................. .

a. Haploid b. Diploid c. Triploid d.
5. In pteridophytes the gametophytic phase is ................. .

a. Haploid b. Diploid c. Triploid d.
6. In gymnosperms ..................... phase is dominant in life cycle.
a. Gametophytic b. sporophytic c. Seed d.

Bryophytes
7. The sporophyte of Ricciais ................. .

a. Parasitic b. Independent c. Autotrophic d.
8 are simple, primitive and non-vascular

a. Bryophytes b. Pteridophytes c. Gymnosperms d.
9. In bryophytes .................. is green and branhced.

a. Sporohyte b. Gametophyte c. Sporophyte & gametophyte d.
10, oo, are dependent on water for sexual reproduction.

a. Bryophytes b. Pteridophytes c. Gymnosperms d.
11. G. M. Smith divided Bryophyte into ............... classes.

a. Two b. Three c. Four d.

12. Riccia belongs tothe class ......................... .
a. Bryopsida b. Hepaticopsida c. Anthocerotopsida d.
13. The female sex organ of bryophyte is ..........c..cooveviiiiiiiinin, .

a. Antheridium b. Archegonium c. Oogonium d.

Remedial Booklet for B.

Megaspore
Angiosperms
None of these
Tetraploid
Tetraploid

None of these

None of these
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14. In Riccia sexual reproduction is ...............ceouvueen.. .

a. Isogamous b. Ansiogamous c. Oogamous d. None of these
15. The archegonium of Riccia has ............ neck canal cells.

a. Two b. Four c. Six d. Eight
16. In Riccia sporophyte, ......... cells undergo reduction division.

a. Calyptra b. Nurse c. Spore mother d. Jacket

17. The simplest sporophyte is found in ............... .

a. Riccia b. Marchantia c. Anthoceros d. Funaria
18. In Riccia ........ type of rhizoids are present.
a. Only smooth b. Only tuberculated c. Pegged d. Smooth & tuberculated
19. The antherozoids of Riccia are .................... .
a. Monoflagellate b. Biflagellate c. Quadiflagellate d. Multi-flagellate
20. coeneen. acts as pollution indicator by accumulating heavy metals.
a. Riccia b. Anthoceros c. Polytrichumd. Sphagnum
21 i and peat is used as a packing material for grafting sections.
a. Riccia b. Sphagnum c. Polytrichumd. Anthoceros

22. The male sex organ of bryophyte is ............c.ccvvvviiiiiin.... .

a. Antheridium b. Archegonium c. Oogonium d. Oospore

Attempt the following questions (2 marks)
1. Define archegoniates

Answer - Archegoniates are the group of primitive plants, which bears the female reproductive organ, is
an archegonium (a multicellular, often flask-shaped, egg-producing organ) occurring in mosses,
liverworts, ferns, and most gymnospermes.

2. What is mean by alternation of generation?

Answer — The gametophyte gives rise to sporophyte and then in turn the sporophyte gives rise to
gametophyte or the gametophyte and sporophyte alternate with each other, this phenomenon is called as

alternation of generation.

3. Write note on habitat of Riccia.
Answer: Well-defined habitats are the transitory regions, as swamps or banks of rivers and lakes. Most

of the bryophytes are terrestrial but a few genera are aquatic and a few are epiphytic.
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Answer: The thallus is attached to the substratum by means of rhizoids on the lower surface. There are

two types of rhizoids, namely, smooth walled and tuberculated. The main functions of the rhizoids are

fixation and absorption.

5. Write on vegetative reproduction by tuber formation in Riccia.

Answer: The tips of branches store food material and become swollen
resulting in the formation of tubers. In favourable condition, the tuber
develops into new plants.

6. Write on vegetative reproduction by adventitious branches in

Riccia.

Answer: In this type adventitious branches, which arise from the mid-ventral

surface of the thallus. These branches get detached and develop into new plants

7. Write on vegetative reproduction by Persistent apices in Riccia.

yAdventitious
branches

Answer: In prolonged dry conditions, the plant dies except the apical part. This apical part however

grows deep into soil and becomes thick. It resumes active growth in next season and develops into a

new thallus.

8. Write on vegetative reproduction by fragmentation in Riccia.

Answer: Due to death and decay the older
dichotomy separate, the thalli, with the onset of
favourable conditions, each separated lobe

develops into a new thallus.

Fragments
producing new thalli

9. Mention the order of Riccia with reasons.

Answer: Marchantia belongs to order Marchantiales. In marchantiales, the thallus is dichotomously

branched and scales present.

10. Sketch and lebel the spore of Riccia.

Answer:

nucleus
mesosporium

exosporium
S

5y endo-
. sporiumn
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Attempt the following questions (3/5/7 marks)

1.

Mention unifying characters of archegoniates.

The unifying character of archegoniates means the characters that are somewhat common among

the bryophytes, pteridophytes and gymnosperms. They are as below.

AN

The archegoniates seem have originated from a monophyletic group of ancient stock of aquatic
green algae.

Presence of sexual organs the female called archegonium and the male called the antheridium.

The presence of chloroplasts containing chlorophyll a, b and carotene.

The presence of multicellular gametophytic and sporophytic generation.

Heteromorphic alternation of generation.

The morphological reduction of the sexual or the gametophytic phase was evident in the life cycle of
archegoniate.

7. Provides protection to their embryo.

8. Male gametes are flagellated and motile in bryophytes, pteridophytes, (Cycadales, Ginkgoales -

10.

11.

12.
13.

14.
15.
16.
17.
18.

19.
20.

Gymnosperms) while the female gamete (egg) is non-motile.

Bryophytes and Pteridophytes depend upon the presence of “fluid water” for fertilization. In
gymnosperms, pollen grains germinate to form a pollen tube (siphonogamy) which is not dependent
on external fluid water to reach the archegonial neck.

The transmigration of plants to the land habit led to specialization coupled with varied spore
dispersal mechanisms leading to their successful spread on land with genetic variation.

Plants adapted to life on land by internalizing the external atmosphere and exploring the soil in an
intensive way.

Spores also became resistant to desiccation through further specialization in seed plants.
Differentiated rhizoids and roots to provide strong anchorage and efficient supply of water and
mineral nutrients.

Increased the green surface area to provide more chlorophyll for efficient photosynthesis.
Developed an efficient vascular system to provide water to every part of the plant body.

Evolved the mechanism of transpiration to regulate the internal temperature.

Developed waxy cuticle to restrict water loss and formed stomatas to regulate gaseous exchange.
Differentiated tissues with thickened cell walls (collenchyma) and lignified walls (sclerenchyma) to
support the erect habit.

Efficient spore dispersal mechanism.

The archegoniates evolved several adaptive strategies to survive on land

Write on Alternation of generation in bryophytes :
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Answer:The life cycle of bryophytes shows regular alternation of gametophytic and sporophytic

generations. The haploid phase (n) is the gametophyte bears antherozoids and eggs. After gametic union

a zygote is formed which develops into a sporophyte. This sporophyte gives rise to gametophytes.

Again gametophyte forms gametes to produce sporophyte. Gametophyte and sporophyte alternate with

each other this phenomenon is called as alternation of generation.

3.

Mention the General Characters of Bryophytes.

Answer: The general characters/ salient features of bryophytes are as follows.

AN o e

10.
11.
12.
13.
14.

15

16.
17.
18.

Most of the bryophytes are terrestrial, aquatic and also epiphytic.

They are simple, primitive and non-vascular plants.

They generally grow in moist, shady places; on soils, banks or rivers and lakes, on rocks.
The epiphytic species grow on branches and trunks of trees, e.g. Funaria.

The thallus is dorsiventral and not differentiated into structures like stem, root and leaves.
The life shows two distinct generations i.e. the gemetophyte and sporophyte.

VEGETATIVE
AEPRODUCTION
BRYOPHYTE
SPORES MM_E
MEIOSIS (RD)
SPORE *--..__ k.
MOTHER & ANTHEHIUIUM
* % AHC:HEGQNW
SPOROGOMNMILIM % \ J
K Em; {N} ANTHEROZOID (N)
Euanvo

The main plant body represents the gemetophytic phase and it is independent, green.

. The sporophytic phase is completely dependent on the gametophyte

Attached to the substratum by means of unicellular, unbranched rhizoids.
Reproduces by vegetative and sexual methods.

The sexual reproduction is oogamous.

The male sex organ is anthredium produces antherozoid

The female, archegonium produces ovum.

Antherozoid is small and biflagellated.

. Archegonium is a flask-shaped, having basal swollen region, the venter and the upper slender,

elongated region the neck.

Fertilization takes place only in presence of water

The sporophyte is dependent on the gametophyte for the nutrition.

The sporophyte may be simple or differentiated into foot, seta and capsule.
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19. The spores are non-motile and dispersed by wind.
20. The spore germinates and produces the new plant or the gametophyte.

4.

A.

Give Economic Importance of bryophytes:

Medicinal uses:

1. In ancient days, bryophytes were used in treating liver disorders

2. It cures disorders of liver and for pulmonary tuberculosis.

3. Decoction of Sphagnum is used in the treatment of acute hemorrhage and diseases of eye.

4. Tea made from leaves of Polytrichum commune helps to dissolve stones of kidney and gall
bladder.

5. Sphagnum has some antiseptic property so used for filling absorbent bandages in surgical
dressings.

6. The antibiotics can be obtained from extract mosses like, Sphagnum, Mnium, Polytrichum etc.

Horticultural uses:

7. Sphagnum and peat is used as a packing material for grafting sections.

8. Sphagnum is also used as packing material for shipment of live plants, cut flowers, vegetables,
perishable fruits and tubers.

9. Peat is added to heavy soils like clayey soils to improve their textures as peat keeps such soil
porous and prevents caking it.

10. Peat is added to dry sandy soils and other humus poor soils to improve water-holding capacity of
soil.

11. Moss sticks are prepared from epiphytic mosses to give support and moisture for weak stem
plants like, Pothos, Philodendron.

Fuel:

12. Dried peats are rich in carbon used as fuel on commercial scale.

Alcohol preparation:

13. Cellulose in peat is broken down into sugars and by fermentation; it is converted into ethyl
alcohol.

For Products preparation:

14. Peaftar, ammonia, paraffin, nitrate, brown dye and tanning materials are produced from peat.

Pollution indicator:

15. Sphagnum acts as pollution indicator by accumulating heavy metals from the atmosphere.

Soil conservation:

16. The mosses prevent erosion of soil by developing dense mat on the soil.
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H. Rock builders:
17. Mosses like Bryum, Hypnum grow along with other aquatic plants play important role as rock
builders.
I. Inresearch:
18. The liverworts and mosses have played an important role as research tool in various phases of
botany like genetics.
Pteridophytes and Gymnosperms
Multiple Choice Questions

1. The............ are the most primitive living vascular plants.

a. algae b. fungi c. bryophytes d. pteridophytes
2. In pteridophytes, the leaves bearing sporangia are known as .......... .

a. sporophylls b. ligule c. glossopodium d. srobilus
3. Smith (1955), classified the pteridophytesin .......... divisions.

a. 2 b. 3 c. 4 d. 5
4. The Selaginella species are commonly known as.......... .

a. club moss b. spike moss C. MOoss d. none of these
5. The Selaginella shows .......... sporophyte.

a. homosporous b. heterosporous C. Monosporous d. tetrasporous
6. In Selaginella, vegetative reproduction takes place by means of .........

a. resting buds b. megaspores C. microsopes d.bothb & ¢
7. Selaginella belongs to the division ..................

a. Pterophyta b. Calamophyta c. Psilophyta d. Lepidophyta
8. The .......... is the part of ligule.

a. leaf b. glossopodium c. stem d. rhizophore
9. In Selaginella, the ........ gives rise to male gametophyte.

a. microspore b. megaspore c. antheridia d. archegonia
10, oo, coined the word ‘Gymnosperms’.

a. Darwin b. Sporne c. Theophrastus d. Smith
11. The ovules are naked in .......... group of seed plants.

a. Angiosperms b. Gymnosperms c. Bryophytes d. Pteridophytes
12. Sporne (1965), classified the Gymnospermsin .......... classes.

a. 2 b. 3 c. 4 d. 5
13. The xylem ...... are absent in the wood of gymnosperms.

a. vessels b. trachieds c. fibres d. parenchyma
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14. ...... obtained from Abies balsamea is used as mounting medium.

a. Glycerin b. DPX c. Canada balsam d. Saffranin
15. The wood of............ is used for making railway sleepers and ships.
a. Cedrus deodarab. Taxus buccata c. Sequoia sempervens d. Auraucaria

16. In Cycas, vegetative propagation takes place by means of............

a. Root b. Stem c. Leaflet d. Bulbils
17. In Gymnosperms the ovule is............

a. Orthotrpous b. Anatropous c. Campyloirpous d. Hemianatrpou
18, s is a living fossil from Gymnosperms.

a. Ginkgo biloba b. Cycas revolata c. Taxus buccata d. Cedrus deodara
19. The ...... pollination is present in Gymnosperms.

a. Entomophilous b. anemophilous c. hydrophilous d. None of these

20. The sago starch is obtained from ..... plant.
a. Ginkgo b. Cycas c. Taxus d. Cedrus

Attempt the following questions (2 marks)

1. Write the classification of pteridophytes according to Smith.

Ans: According to Smith (1955) the classification of the pteridophytes is as follows: including 4
divisions and a class of each division.

teridophytes

Division- Psilophyta ITepidophyta | Calamophyta  Pterophyta
|

Class - Psilophytinae Lycopodinae Equisetinae Filicinae
2. Define eusporangiate sporangium.

Ans: If the sporogenous tissue of sporangium is derived from the inner daughter cell, the development
of sporangium is described as “eusporangiate”

3. Classify Selaginella according to Smith.

Answer: According to Smith, Selaginella is classified as follows:

Division: Lepidophyta
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Class: Lycopodinae
Order: Selaginellales
Family: Selaginellaceae
Genus: Selaginella
4. Sketch and label the Selaginella sporophyte.

Answer:

Strobilus
e

5. What is megasporophyll?

Answer: The leaves near the tip region of the branch bear mega sporangia. Such leaves are called as
megasporophylls.

6. What is heterospory?
Answer: Heterospory means production of two different sizes of spores-megaspore and microspore.
7. State the ornamental use of Gymnosperms.

e A number of gymnosperms like Cycas ,Thuja ,Araucaria ,Cryptomeria ,Cupressus and Agathis are
grown as garden ornamental plants.

e Species of Cycas are used for decoration purpose.

® Ginkgo biloba possess beautiful ornamental leaves.

8. Sketch and label the Cycas microsporophyll

9. Sketch and label the Cycas megasporophyll

Answer:
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10. Write about the vegetative reproduction in Cycas.

Answer: Cycasreproduces vegetatively by formation of bulbils or adventitious buds. During favourable
period bulbils detach from the parent and germinates to produce a new independent sporophytic plant.

Attempt the following questions (3/5/7 marks)
1. Explain Anatomy of Selaginella stem with figure.
Answer: T. S. of Selaginella stemshows epidermis, cortex and centrally located stele.

Epidermis: Epidermis is the outer most covering layer of single cells. This one-celled epidermis is
surrounded by a thick coating of cuticle. The cells of the epidermis lack hairs and stomata.

Cortex: The single layered epidermis is followed by few layered thick-walled sclerenchymatous
hypodermis. In xerophytic species, hypodermis is more thickened. The hypodermis is followed by many
inner layers of thin-walled parenchymatous cells. Generally, there is no intercellular space in the cortex.

Stele: The centrally located stele is generally protostele. The stele is connected with the cortex with the
help of many long, radially elongated cells called trabeculae. In between these trabeculae there are
present many air cavities. These trabeculae are the endodermal structures is shown by the presence of
many band like casparian strips in them.

Cuticle

Metaxybanm
Protoxylan
Trabeculas

2. Explain L.S. of ovule of Cycas

Answer:
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L. S. of Ovule:

The ovules are orthotropous, covered by a single massive integument (unitegmic) and sessile or
shortly stalked.

The integument is very thick consists of three distinct layers: outer and inner fleshy layers and
middle hard and stony layer.

The outer and inner fleshy layers are supplied with vascular strands but the middle stony layer
receives no vascular supply.

The integument remains fused with the body of the ovule except at the apex of the nucellus where it
forms a nucellar beak and an opening called micropyle. The opposite end of the microphyle is called
chalaza.

Each ovule consists of a large nucellus.

A few cells in the nucellar beak dissolve to form a pollen chamber.

G /

b RFLESHYMYER
/ S 1D-STON
: o ; A

ARCHEGONIAL
CHAMBER

PROTHALLUS
ARCHEGONIUM

VASCULAR BUNDLES

Y /
Give general characters of Gymnosperms

The gymnosperms show gametophytic and sporophytic alternation of generation.

All gymnosperms are woody, evergreen, perennials showing many xerophytic characters. Generally
growing as trees or shrubs. There are no herbs in the gymnosperms.

The plant body of gymnosperms is sporophyte which is either monoecious or dioeceous It is
differentiated into root, stem, and leaves.

The tap root system is well developed in gymnosperms. Some genera like Cycas and Pinus shows
presenceof specialized roots such as coralloid roots and mycorrhizal roots respectively.

The stem is generally branched, erect (unbranched in Cycas, tuberous in Zamia), woody. The leaf
scars are present on stem.

In gymnosperms, the leaves are dimorphic- foliage and scaly. The foliage leaves are evergreen with
thick cuticle and sunken stomata.

4. Explain the structure of male cone of Cycas.
Answer: Structure of Male Cone or Male Strobilus: - Male structure is in the form of a compact conical
body called male strobilus or male cone.

Cycas male plant produces male strobilus (cone) at the apex of the stem in between the crown of
foliage leaves.

It produces number of cones each year.

Each male cone is terminal, shortly stalked compact, large, oval or conical woody structure. It is 60-
80 cm in length.

Each cone has a central axis. The microsporophylls are arranged spirally around a central axis.
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® The part of microsporophylls away from the axis is upcurved and is called apophysis.

e Each microsporophyll is brown coloured and woody in texture.

e The upper surface of the microsporophyll is sterile.

e The lower surface of the microsporophyll is fertile covers the microsporangia (Pollen sacs) in
groups of 3-4 forming definite sori.

e FEach microsporophyll has several hundred sporangia. A large number of Pollen grains or
microspores are produced in it at the end of meiotic division of microspore mother cells found in the
microsporangium.

e FEach mature microspore has two layered wall — the outer exine and inner intine. Exine is thickest at

one end and becomes thinner towards the opposite end. The spores germinate within the

Male

5. State the economic importance of Gymnosperms.

Answer: A) As a food:The stems and seeds of genus Cycas revolute, C. rumphi yield starch commonly
called sago which is consumed as food. Young leaves of Cycas cooked as vegetables.The seeds of
Gnetum (chilgoza) and Pinus species and tubers of Zamia are edible. The starch obtained from stem of
Macrozamia can be ground and boiled in water and used as a food for pigs, poultry and calves.

B) As a soft wood and timber:The wood obtained from different species of Pinus is used as a timber for
making furniture, boxes, poles, toys, doors, beams, railway wagon flooring etc. The Coniferales are an
excellent source of high grade soft wood which are resistant towards insects and fungus. These woods
also have good durability and are of light weight. Agathis australis is the largest timber producing tree
of the world. Some species produce scented woods such as the heart wood of Cedrus deodara which are
used in making doors, railway sleepers and boats. The wood of Abies and Cycas is used for making
small boxes, dishes etc. Plywood prepared from Podocarpus.

C) As a source of gums and resins:The gums and resins are minor but important forest products .
Turpentine obtained from different sps. of Pinus is used in paints, varnishes, inks etc. The Canada
balsam, a resin obtained from Abies balsamea is very useful mounting medium in biological
preparations. The gum of Araucaria and Cycas is used as an adhesive. The ‘Green gum ‘or ‘Candle
gum’ is obtained from Agathissps. which is used in varnish making ,preparation of plastics, polishes

Remedial Booklet for B. Sc. Part - |




etc.Tannins extracted from bark of Araucaria, Pinus, Sequoia etc. used in leather industry. Pinus
sucinifera is a source of fossilized resin called Amber. Amber is used to make pipes and cigar holders as
well as in jewellery.

6. State the economic importance of Pteridophytes.- The Pteridophytes are an economically
important group of plants.

¢ Use in Horticulture:Pteridophytes are very important in the landscape and floral industry. Many of
the ferns are grown as ornamental plants in gardens, green houses and homes as indoor or outdoor
for their attractive foliage increasing the ornamental value.

e As Drug source:Rhizomes and petioles of Dryopteris yield an antihelminthic drug which is used in
Assam while the fronds are used for asthma in Madagascar. The rhizome of Pteridium revolutum
and Drynaria quercifolia is, anti-inflammatory, for treating constipation, diarrhea, ulcers and other
inflammations, as astringent and antihelminthic.The tribal people use leaves of Selaginella sps. for
wound healing as it shows antibacterial property.

e As a Food: Some pteridophytes are eaten as food. Thesporocarps of Marsilea are rich source of
starch and consumed for their nutritive value as food. Azolla is used as food supplement in fresh or
dried form for a variety of animals including pigs, cattle, rabbits, ducks, chicken and fish.

e Use in Agriculture: Azolla is an economically valuable species which is used as a biofertilizer. Since
Azolla pinnata leaves contains symbiotic cyanobacteria i.e. blue-green algae Anabaena that are able
to fix atmospheric nitrogen and make it available to other plants especially for Rice and as a result
rice yield is increased.

7. Explain Anatomy of Cycas leaflet

Answer: Anatomy of Leaflet:Cycas Leaflet is thickly cutinized and leathery and possesses all
xerophytic characters. Sunken stomata and thickened hypodermis present.

e [t can be differentiated into a swollen midrib portion and two lateral wings.

e The wings are cured downword or revoluted at the margins.

e OQOutermost layer consists of thick walled epidermis surrounded by a layer of cuticle.

e Upper epidermis is a continuous layer while the continuity of lower epidermis is broken by many
sunken stomata.

¢ Below the upper epidermis is present the sclerenchymatous hypodermis which is more cells hick in
the midrib region.

¢ Hypodermis is absent below the lower epidermis except in the midrib region.

e Mesophyll is differentiated into palisade and spongy parenchyma.

e Palisade is present in the form of a continuous layer below the sclerenchymatous hypodermis. Cells
of the palisade are rapidly elongated and filled with chloroplast.
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® Spongy parenchymatous is present only in wing directly above the lower epidermis .The cells are
oval filled with chloroplast and are loosely arranged having many intercellular spaces, filled with
air.

e Few layers of transversly elongated calls are present in both the wings just in between the palisade
and spongy parenchyma .This is secondary transfusion tissue

¢ Primary transfusion tissue present just on either side of the centrally located vascular bundle.

® A single vascular bundle is present in the midrib portion of the leaflet.

cutcle upped EpcenTs Py ROOEr TS paksade transfusion BCCESI0ry

_______
......

ceninbugal oylem

---------

e The vascular bundle is conjoint, collateral and open .The triangular centripetal xylem is well
developed with endarch protoxylem .

8. Give the general characters of pteridophytes

Answer: General characteristics of pteridophytes are as follows:

Most of the terrestrial pteridophytes are growing in the moist and shady places.

The dominating plant body is sporophyte; differentiated into true roots, stem and leaves.
The branching of the stem may be of monopodial or dichotomous type.

The leaves may be megaphyllous or microphyllous

All the vegetative parts of the sporophyte possess vascular supply.

The pteridophytes produces sporangia which are either homosporous or heterosporous.

N R e =

In certain pteridophytes the sporangia are produced within specialized structure, the sporocarps

(e.g., Marsilea, Salvinia, and Azolla).

8. Sporangia are produced in groups (sori) on sporophylls. The leaves that bear sporangia are known as
sporophylls.

9. The development of sporangium may be of eusporangiate (when develop from group of initials) or
leptosporangiate type.

10. The spores on germination give rise to the haploid gametophyte which is a small, inconspicuous

simple prothallus.
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11.

12.
13.
14.
15.

16.

The gametophytes formed from the homospores are monoecious, that is both antheridia and
archegonia are borne on the same gametophyte or prothallus.

Sexual reproduction is of oogamous type.
The sex organs i. e. antheridia and archegonia are multi-cellular and jacketed.

The antheridia are small; sessile may be embedded in the gametophyte.

The archegonia are flask-shaped. Each archegonium consists of a basal swollen, embedded portion
the venter and a 4- rowed neck. The venter encloses the egg and ventral canal cell.

With the result of the fusion of male gamete and female egg a diploid zygote (2n) is formed. The
zygote undergoes repeated divisions to form an embryo which further develop into new sporophyte.

Answers of MCQs.

Archegoniate

b. Archegonium

4 | b. Diploid

d. Gymnosperms

5 | a. Haploid

b. Heteromorphic

6 | b. sporophyti

Bryophytes
7 | a. Parasitic 15 | b. Four
8 | a. Bryophytes 16 | c. Spore mother
9 | b. Gametophyte 17 | a. Riccia
10 | a. Bryophytes 18 | d. Smooth & tuberculated
11 | b. Three 19 | b. Biflagellate
12 | b. Hepaticopsida 20 | d. Sphagnum
13 | b. Archegonium 21 | b. Sphagnum
14 | c. Oogamous 22 | a. Antheridium
Pteridophytes and Gymnosperms
1 | d. pteridophytes | 11| b. Gymnosperms
2 | a. sporophylls 12| b. 3
3 ]c 4 13 | a. Vessels
4 | b. spike moss 14 | ¢. Canada balsam
5 | b. heterosporous | 15 | a. Cedrus deodara
6 | a. resting buds 16 | d. bulbils
7 | d. Lepidophyta 17 | a. Orthotrpous
8 | b. Glossopodium | 18 | a. Ginkgo biloba
9 | a. Microspore 19 | b. Anemophilous
10 | ¢. Theophrastus | 20 | b. Cycas
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