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. . Gymnn:;pc1ms . 
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. D~TAILED COURSES OF R~AD~G 

' , f Put I-Exa!11ination . _: 1'M ·. . . _. 
· Paper I-Cell Biology ~d Elen1enlary Biochemistry. -

(1) Th~ Cell-A Brief Introd.uctton ·· . 
_ Historical background;. mictoscopy and cell theory; newer • 

techniques· of .s~ud y:-cell, fractionati~n ·and electr?n _microscopy; si1,e __ 
and structures; str.ucture of prok:iryouc and cuk~ryotic ce!ls; cell d1v1s1on-

. mitosis and meiosk · · 
\ . ) ,.__ _ 

,- • I ' 

( 2) Cellular Chemistry ---- · _ - · 
(i) Covalent bonds;· non-convalent oonos- and their imp011ance in 

\ biology; ioriic bonds;. van der \Vaals force!-. and hydrophobic interactions; 
properties of water; (ii)' the pH scale;·bu.ffers; '(iii) the small mok;;~es of 
life-sugars ,, amino . acids, organic ) f ids. and alc9ho1s; {iv) 
macromolecules-polvsaccharides; fats; proteins; (!Jld i1!1rleic acid~; gcn~~J.'al 
idea of the primary,_ secondacy anq tcrti arj structure; Jmro~~ce . of 
confonnational changes; (v) the making and ~re~king, of i~hemrcal bonds-
concept of free energy; ATP; coupled: reacliqns ~d group transfers . ~- . . 

. ~-
(3) Mitochondria · . · ~i·· · · .· ·. . 

': Structure~ · organization:·and "function (elementary accpunt of . 
~ycolysis and Krebs cycle and rote ofmitochoudtja in Jaucr,pfOC~ss) .. 
\ ' \ . . ' . .. '.; · . 

t 1\1/. ( 4
). [_ t~~[u<;g,1~~!~zatfon 1fil!d f4o·c1i<,n t a sic ;uf Orination light am 1 

t; ,- da~k react:J.ons) - · : ~., · - · ·. . . · _ : · 
• . , , . . ·,._ - !'' ' . • 

(5) Nucleu~, . Ribosomes ancl" Pro~eirf Syn'ttiesis , 1, -

Chromosomes. n;uc1e·o1us, nu~)e-ar inc1nprane anJ their significance . 
Role of ribo~omes•in protein-synthesi~ ,

1 
• · ., ,_'.: · • 

. i , ~- l'· 

. (6) .c~n ~all, C~ll ,.Mel!lb~an~, ;~n~.l~t-het . ·e~li(c_onsti~pehts· / " 
. . ;Cell membrane-orgamzat10n;· n10\·emcnt of·substan~s across th(i ... 

membranes; cell wall;-endoplasi:nie reticulul1}; elenienta,t-Y , idea or the · ' I 
cons~tuents like G~lgi ,oodies; lys9somes, ruid)nicrotnbql~s _ ,.t _ 

I ., ,, • • o • 

(-7) Viruses · - , . · /. :•: ·. ' . · '~· ,. -
1

... . _,,,l · .i 
.· Discovery, structure,- type~ _atjd multiplicatio~. , . /fr , 

' -'.1.?J ' I ; . ·,,-~. • .',t~ ! 
(8) "Bacteria . .... , t ? {. -,.· _ . 

-- . ~iscpvery, struet~~~ types, , mode· of re~roduction an.4 geneti, _ 
recomb!Ilatton; econonuc importance _ · ·, , · •,. Jt I , 

. 
"(9) Ori~liri of iife . ' 

t 

PlACTICALS 

Practicals based_ on the topics mentioned above. 



3; 

f 111et1l-Thallophyte~ (Algae Fungi Patho' \ , : . 'r 1 · '. ' logy, lichens) _ 
""\ ., - I ' 

f\lgae . . . . , . . , . . 
1. Cyanophrceae-gem·ral account. 

Morphology and life history of th fi n . . . \ . · . 
to alte~ation of gcncr~tio~, sex natur/<Jfoseoxwuam11'..v1tld1 sµecl ml reference \. ' . · , ,.J an eco oo-v . \ 

. Chlamydomonas, Volvox, Ulothrix Coleochaete O d . . , 
· Spirogyra, ~hara, 'lau~heria; Ectocdrp:IS ,· Fucus atui-Poly~ip;Jn~!omum, .-. . . 

Economic importance of algac;_gencr~ aecount ' 
\ 

fungi 
_2. M~tp_hology -~·d, li~'! his~~1·pf'the followfr1g with a general a:;count 

of geq~llC~, phystt,tpgy, ccu1_og·y ,· spore domianc,y and g:cm1ination, 
econonuc unportance and .claj~·iflcation · · · 

·- • - _.,, • ; : I 

· Myxomyce!es, _Phytophthora, Albi,go, Pereonospom Rhizopus, 
Saccharomyces, g_ryszphe, Neurospora, Claviceps, Asr:obolus, Ustilago, 
Puccinia, Agaricus, Alter,,uzria, Penic(llium, Colle(otrichum andFu~ariwn 

;, ,'·,. ,, 

3". Late ~light ot pocato: ~vhit~ .. rJ~t Cif Cf\l)ifers an~ O~!C"r pl~nts; 
· powdery 1mlde~ of pea; smut of;_wheat, oatt an~:._su~~rcane, 1_usts of 
wheat, red-rot of sugarcane; early bitght cf potamf wilt of arhar . 

Pathology 

. . . ·. , ." ... ·' . ~ . 
4. . ·rranstn issiol) and control of diseases caused by bactelia, vi ruses 

and fungi · 

Ucheits . // . . 5 . ..:.-General accoum · , , · 
- PRACTICALS 

'i 
· · Practical~ based on the types mentioned above; and phytoplank.t011 

estimation. 

Part Il~Examination 199~ 
' I . 

Paper /1/-Bryophytes, Pteridbphytes, G_vmnosperms 
. ' 1 . Bryophytcs . .. _ \ . · 

Morphology. anatoniy, _life his_tory~ classificat10~, ~hylogeny, ang 
experimental studies with special 1efc~~ to the following. . . ,, 

. Riccia, /vfarchanti~. Pellia, Porella, Anthoceros~ Sphi1gnwn, Funaria ) 
Pogonatum · · 
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, ' "' 
7 rtetidopI1:t·t~s . . r,j,.;; significance of_Rhynia and Psi[ 

· ·· · Structure ~nd evot~~f~-tU;jory. dassiflcatton: phyk,gcny, 0r,,t>z. 
1. ,1 ··.1,hoJogY, anatomy, pory· s"ed habit, and r.xp~nmentil stuuj,. ~lelar 
J.Y t)l • ·1po~ · "' · '-SW' 
cvolqtion, apog~tb~ fojio,\ ing : . · . • . 11h 

· spcciaf refercpce. . . . . . • . 
· · . . . ,,,, . . E'quis:etum, Pterzs; A1ar.nlea 

d. ·m· Sewg,n · , .. , ' Lvcopo zu , , · . · . . , 

3 •. G_y~no~per:Os hol~gy, anatomy, Jtfe-hisrory of the foHowin ·. 
. D1s:.nbutt_oi1J ~rp d Gnetum . , . . . g • 

Cycas, Pmw~, Ephe _ ra, , . . . .. 

. . ,. . 'icatio:0, and PhyJogeny. f,~.c•~om1c imp6nance ilT:tf : Cla~s_Jt . d' ·. ., ,romnospe· rrns · · e\ penmental s111 ic.s OL 61 ••• . . 
. . ' . i ' 

PRA(.,TICALS . .' 
' . 7 r ).I 

... ' ·! :: ,,, 
' . 

Practicals :t,a~d on the t_0pics':_inentione{l above. 
. • J' 

, (·"',,/( 

-, Ptlper f~'.,L(;cnetics · ' · · ,, · . ··. , . . 

1·. ·· Nie~deli~~ Principles .:· . '..~.. ~- . . · , . 
tv1endel's· experimeJJt~ and, the Iawtof 1nhenrance 

. 2; . Dev,i,aiions fro~ Me,~d~Jian '. ~!"'~~ ;1 
; c . ; . . .· .· • 

. . · Jn.~·omp~etc . d~ipJ,mm~e,:. ~en~-!.~i~~~,~Y,P,t,, op:~t Js1.-:, duphcate, 
comple~eli~o/ ~d; supp.l~~~VwY f1pt;9r~) 1

'· '.~i( . . ; . ·. . · 
J. The Chromosome Tb~i'Jry ·of tnhe,rdance · · , 

. . Linbgr and qoss~ng Over, gc'~11Uappt~g;/gcneti,.,: ·recombination in 
• • "'-t ·' ' . d .. l, . te . , ' I • • '. ·'· prokaryotes ·eU!\.ary~ s . . ... . · . . :t:J'.· .. , . . . · · 

· .4. Chemical BU$iS of1 lleredi'.t$ ·, . '."-,:/ · . . 
· Tra,isiom1~ti0tt in°bactr~ria; ,evi.g,Gnt:,for t>;N/\ (c1nd RNA) a~ genrtic 

mate1i_ai; Miescher1s disoovcry·; ta~c-~tlt1i·t1~Jen,~e\µ\ DNA; the Watson and , 
Crick model of DNA .structure: :: r •/1• . 1~.\, · \ , , , · , 

5·. R~pJicatioff·a~.d1 -~ranscriptiQll '.:6f-ib~A ·, ' 
•' •. . Sp' m,i -:CQnservativ~,ttrepti dttiJP:~~Jq;(~iii,fir:rltaI findings of Meiselson• 

StahL Taylot; :md G'airns replio.ati0t;t 2f the molecular level -
,. I , , , • , 1 1 

1 , r • · · I 

6; . Tran$1&tfor. : ,;' · 
1 

,· • , ; ,, • , ·' • • • : .• , .• 

G~ne.- protein~ .reladonship, '(Beadle '·aHd,· Tatum'l exoeriments); 
coJi'nearity of genes:and piotei~s;.d,¢dt,t,i¢r.~ng, ;#,e-'genetie' code · 

1'. StructurahOrga~izati9~ of, t'.h~• ·,GeAetic-Mat~i'ia, 
Genome orga,niz~tio,n, in Vh'U$e_~· ·, bac·12ria,{and the Oig,mcllts of 

. euka.ryq~~. _(~h~mosomes cf eu}<arypte~l c~Ircycle·i-''.. ·: . . . . . s. Sex Determf.nation < i .,_ ·· . · • · ,.. : 

, C)yoin9son~al and genfo bjlsi,s , .._. . ... , , . ·· . . . . , 
9 · Var!~:ti~ns bf, Number ·a•f d. Stru~ture of OJtromo~o~nes 

r ~ap1o~d,s{ eqplo1ds! ?J)CU!>loids~.;: qcletiijij, dup!ic~tio!1, inversion, 
tJ "nsJocat10n, chromosomal abuonna1ili¢-~i '1 mait · · 

, , I '.•· . ' 

, I 
' 



M ·s, 
l O. utatlon and: Repair of D 

Type of mutations· spmu NA 
chemical mutugerts; m~Iccula~eouis a~d induce<.1 mutations··! l ·, . DNA . , , as s of mutation· dam ,·p iys1ca1 and , ,, , age and -repa· f 
l l. Quantitative Inherltu . , , . , . . tr o 

.Po!~g~nic. inheritance ,and . Hyhrfd· Vigour . 
quan?tauve inheritance; mech . plants and anii)lais; mech . 
crop improvement , ams.m of hybrid vigour·· hybn'd ~msm of '1 C . . \ · · . ' vigour and 

· Jto~la_s~d~ Inheritance m . · · 1 
Orgamc mhentance· plasm'd a d ~aterial Influence 

1 3. Gene Regula·tion' . ' 1 s nnd epi~mes;. maternal influence 
The opeton concept 'nd 'bl d . , 14. Evolut.ion - ·l UCI C repressible' systerhs 

· .. Tile .gc~ctic-mechanism 1 · · ·. . • , 1. 

1 S;: : Applied A,spects of s, e em:ntary t~ea of.population genetics . 
Gelleu·c·c· 0. n· .· Gene.~1cs . . . . . · unse mg, ... , • , . . , • 

and genetic . engineering·~~~~~~land. ca~lcfr; artificial synthesis of genes 
breeding;. uses of mutati~ns• ~n~c~p es a~. techniques of plant 
sugarcane, and cotton, . ' ~enetics · mi the improve~ent· o(- wheat, ,,, 

' • :,1, I... ' ' ,1',. 

. . ' ,· ..1·~, CTICAiLS ' "' • . : I 

Practicals b~sed Q~: the topics q1entioned above.-
• I 

Part 11l~Examination ·-:. ;·::·•1<; .. · ,./ .. . '. . -- . 
I ! ' I ' 

Paper V .:...Angiosp~r,r,a Er!Jl,iy~logJ;, and 4,natomy, , . . . ;f 
E b I 

,. ,' I,. 1' ,1: \ I 

m ryo ogy · . 'i• , -·~- ·. ·. ··, .. , 
.I. Brief Hi~tory and s~oj,e ': : · -'· · \ ( 1 

.' 
' ' •kt.'11. 1·, 1 I 

2. A,unerand Pollen1 
• , • '. 

1_.i' 1 : • · • " 
'l ·~ 

I' I I ! 
I 

1 
!• •1 

' ' li'Y I ' '\l • ' ·,\ 

• • , , ' ,1,, ,, ''p,: · i .,, i I · '', 1 

Development of anther •~nd •pollen; ro~e .b(~~th~r .tapetum; · pollen 
viability, storage and ge¢iinatioo,;· haploids 'from ppllen . · . · 

I I ' I \ • ' ·,' .\ · ' ', I •• 

3. 1vule andEmbrvo s~~, · \ · · · ., \ , · .. f: ·, ,i) , . , · 1 •• • ,'·'' ... 

' .'' ' ',•1 I'• l ' '\ ·.'.•r• I .i . , ,\ ·I_ \ • 
.. , ' • 1 1\ ., ] •. 'I ' ' • 

Deyelopment of ovulJ; ·. brief. outlinti ;of tji~gaspor~gef\~·s:is 'and , 
megagametogepesis; otgaivzatiort''artci ult~sfructµre-'.9f'e9il))ryO ~ac; ovule · 

ltu 
. ' I ' ,, ' i ' ' I , '" 1' '' 'II I 1 ' 'I ' ' cu re 1 ' , ' , , ' I ' ' '" ,, ' H\ . ' j ' , , d :, ' -,p: ·~ ,· ' I 'J ' ' ',\' I •• 

)>, ,, ' / , I , , \ \' ! , '• I, \ 
1

1 • "
1 

-, 

4·,, Pol~en-Stigmal nteraciion af!d.Fernlitatio,~ 1 
.. :· ·: , ,· : ', • ·: . 

• . 1 ' I •/ ' '1 : 'L 

Role° Qf pollen-wall :proteins ~d 'stigma-1-s~if.a~~-p'rot~jns,;. pollep. tube , 
growth . in pi~l; basic concepts· of incompa~bJlity an~. methods of 
overcoJlling incompatibility· · ,. . · · · · , " · 



. ' 

, / 

I -

5. Eml?ryo'and En~spcrm_ 
• , .'- . nization and differentiation, role ·of suspens 

. Development, or~Iation·, ·polyemervony; ·culture of ·embryo .lCJr; 
•-embryo".'endosperm . ' - ., · . . , ll<l 
endosperm - 1 • ' · · 

I 

Seed:.and fruit 4_evelopmeqt 
I 

6. Apot,i'ixzs · - . 
Emory~g~nesis in tjssu~ cul~~~ i~~ludi~g pollen embryos 

- I 'i 

7. General 
' . ' 

·. Embryology: in relation tq o~et .disciplpie~; em~ryol~gicaJ. systems as 
experimental waterials; _ appl~ca~ons of em~;.,010~ ~gn~horticulture 

, f , I I '-
I :' 

• • { t I~ ,• ,-, ' 

, '\• ' . Anatomy - · , . , ·l,, I ' • , . 
, · A_ short his~oir of 'plant _ai-ia~my;i\ ~~y Q(ti~!sues, their structure, 
function ~nd d1stnbuuon; ana~omy,: gf i:eot, stem, leaf; no~al and 
ano~al~us sec_ondary ~row!f1.; ec,o!ogi~~ -,,ap~tom,y; -vascular and cork 
cambium; recent trends· m the study ,of plaht anatomy . · · • . . ' tt . . ' 

' • ~•} ·~ j ' • , PRACTICALS1 ' ~-,, • . .; • I 

' I (/ 

. . ~cpcals'Qased·omithe' topics~meti(it)hed: ~hove .. . 
' . . . ., '\ 'I ' f,, '\ _. 

' { ' ' 1 - ,, . f ' . 
. , Pape_r VJ-A~giosperm Tr,#ono,riy _a,nif Econprriif 1/otany : · 

. 'I " . , , ,~ 

Angiosperm Taxonomy. ·· · \ •), 
1 

' ' i j • ' • ' •,,,, ~ , - . Taxonomy .· , .- ' . . : . :_ 1' · -

, . Ai!Ils ~d ~appr~aqhes; ~stotiea~:;de\lilo~ment t . 
, 

, .-, •l , ,' ' :·r ~\ • 1 l :; ;,r : ; ,( ' tr, 1 

f. Nomen'clatuie . . .· · ·· . , '· ,i• • , 1 y, 

Princip)es of Inte,rpational Code of Bo$rlcal NQmenclature ' . . 

3 . c,,. .. ifi: . . '/. . · , U,l.)si catzon • . . , _\ ,. · · · 
'Princ,iP,les; ·._usag~ of -9~:~e~od~~~;'.:·'~pecies', genus. and family. 
Syste~s of .class1ficat1~n · proposed bf· BenthaQl and Hooker, 
~ngler,and Prantl, Hut~hi:nson, .'anqTakhtajan ·. · 

• I ·- . . 

4. Plzvloi>eny , , · '. .,· t ·· · r .; ; o , . , .} 
Orig·in ,and evolu·u·on o· f an·g1·0··,pe . . h'~l . . · . · ; ,, . . nns· p 1 ogenet1c conceptS' evolutionary, trends . · -· ' . , · · , 

• ' - . ,I • ' ~ · •• 

5 · _ ,~od~rn tretJ,ds in taxonomy 
· / 



7 
Economic Botany 

6 ·. CDL TIYA TED PLANTS-Origin and imponance 
7. ~ALS-Wheat rice, maize 
8. LEGUME~-.soya~an, groundnut, grain. 
9. FRUITS-:--Mango, ettrus, banana, papaya: 

10. SUGA~S A~ ST ~~HES--Saccharum, Manihot, potato 
1_1. SPICE.:1-J'_tper rugrwn, Capsicum, Curcuma longa, Zingiber, 

clove, saffron, fennel, coriander 
12. -BEVERAGES-Tea, coffee, cocoa. -
13. TIMBER PLANTS-:--Gcneral structure of hard and soft woods as 

. · · illustrated by teak. semal; pine, and de.odar, 
' · uses of woods 

14'. RHBBER-Hevea . . ', . . 
lS. DRUGS-Cinchona, Ato.nitum,. Atropa belladonna, Digitalis; 

. Rauvollfia · . · · 
. 16. DRUGS OF ADD!CI1ON-Papaver, Cannabis , . -
17. TOBACCO - . · . · . ,, -

· · 18. INSECfiODE-Chrysantliemum cinetarijoliwn 
l 9, . ESSENTIAL OILs--General account 
20. OILS AND FA.TS-General account · 
21. FIBRE PLANT~eµera1 account with special reference to 

·-cotton and jute 

: PRACTICALS 
• fl,· . · 

Study of the·following taxa with speci,µ1 reference t9 local flora : 
(a) Dicots : · ,. Moraceae, Chenopodiaceae, Caryophyllaceae, 

· · · ' Raminculaceae, Cruciferae, Capparaceae, 
'• Legui,iinosa~ Euphorbiaceae, Tilliaceae, 

Myrtaceae, Umbelliferae, · Apocynaceae, · 
Asclepiadac~e, Labiaiae, -· Sotanaceae, 
Acan-thaceae(, Rubiaceae, CUcurbitaceae, 
Conipositae . · · · 

l'i 

/If • (b) Monocots : Potamogetonac,eie, · Gratn.ineae, Commeli-
1 -naceae, Liliaceae,lCannaceae · .:, . · · · 

• _I I • i;t \ f 
J j • ,,1, ' ' ·. 

Pratical~\on Economic. Botany based on topics mentioned in the 
syllabus ' · · · ,,. · 

Paper Vil-Plant Physiology 
. . 

l .. Physiology or .the Plant Cells , _ . , ··. ·. , · - . 
Colloidal system, solutions, and membranes m relation to pl~t ~ll, 

pcnncability, osmosis, . and _imQibitfon: · chemical ¢,tential, potential, 
osmotic potential and matric potential; hydrogen-on concentration 

) \ ' 

2. Plant~ Water Relations · . . . . 
i\1echanis~· of wat~r , ahs~~tion, 'c0nduc~0D: trfA8J'~~:o~f 

stomatal -opening and its relation to transpiratto~, :) gn · _ 
transpirntion_and-water stress 
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Minera·1 Nutriti~n . eral numtion; ~ag~ro and micl'O("Je.tne 3 • M mods of stuJymg rocchaJlism of acb~e absorption inv n1t~" e 'Ii . and upbia.e, , - - etabolism o Vin their availab1 ty . ra1 elements in plant.m . -rs· role of nune . came , · . -
. . 

.4 •. Enzymes , ' . mies and co-e~ymes; mechanism, of action an-i 
- u 

regulation. 
' . 

s P~oto~y~thesis in rotai--yotes and eukaryotes; role _of~ight anct d;i . 
, _ History, pigme~ts ti~ ofthe-photosystems;.catbon d1ox1de rcducti: 
reacti~ns; the orgaru1za ts:o sigm. •ficance of Cf pathw~y and elementary idt 
cycle m C3 3;fid P an , · . a 
ofphoto~p1111non 

6 ·s R. _es~fiiration,and mechani~ of aerobic~and anaerobic respiratfo,1· 1gru cance 1 . · : , 
electron' transport and,oxidative:phosphofY. anon · , . . 

• · # 7. Transp~rt of Org;mic S~bstm~fes . -- , 
r Evidences and mcchanitm of phloeUL transport 

, ' . . . . . .· . '\ 
8. Fat ·Metabolism-- · - . · __ · 1 • • • 

Synthesis and degradation of fats; ~1gmficance and mobillzaton of f:,t 
reserves for growth _ · 

, . . , ·.: > · ~- . ' ' :f . . . 
9. Nitr;o·gen r~eta~ol.is~. .... - . '. _- . . 

. ,P,roteins aQd,Q.uck1c acids, u~ake ~d ~ss1m~latton of m~ate,_ mtro~!e11 
fi_xatio~. synthesi~·of amincfaci4.~ and protcms, t_Qle Qfmicle1c acid.~ 

! ,' ' • ' \•I . .·,;- _. 

lO. · Gro.wth and Development . . . . _, · · , 
Physlolo,gy of veget~tive ai:td reprodur.thr~ growth; role of temperature 

~nd light in plant developm~nt with special_ reference to phyt.ochr0til~-
system at1d vemalization;-senescence; growth · r:egulato~; seed genninativn 

. and----dorm~ncy: _phptotropism,-. geotrop_is111:,. nature,. ~ignificancr of 
biologic~! clocks; p,rir.ciples artd prol)Jems. of gifforentiation ,1nd 
morphogenesis; elementary ~owledge of tissue ctilt1.m.~ · 

I . - ,i 

J ._ · i 

PRACTICALS 

I Prai,'.licals b~sed on the topics men~onc;~ above., 
. / 

.. PaperVllf.-Ecc)r•:>gy 
' :''' • • ·,.t . • ', 

., 
'1. .BJosphe-rt -. 
' An in11:oduc11on 

/ . 

2 .. . En,·iromn~ntaf Variables 
1 

3 
SoH:-::che1.nJcaI · . .ar;d ,phys'ica~- pwpe:t_ics, hy"drologic t;yck. 

kmp.eratm'~. lighL: atmospnen\• hwui.:, env: ro.m1h~u,., mic.m~dit,, ,H..: 
- , 



I . 

I ' 
9 

3 . Plant Co.m~u~itits. ,,,, . . , . . .· : . 
su:uctur~, . ~lass1fi.cat1on and succession, species amt population 

J•,.,narrucs; pnnt~tples of p: ant geogriaphy 
I I ' - • ' 

4. Ecosystem . . 
Concept, st.ructure, p;odu~tivitv, trophic · levels, food chains 

e.cclogical pyramids,,.bio-geocheifiical cycles' ' 
,, I 

5 . Vegetatfon of India : with special reference ·~o tnat of Delhi 
f \ ' • • • 

6. Applied· Ecology . . , · " · .. . 
· Rrinciples of resou .. ce management in :igriculture; forestry and wild 

·Hfc conservation, pollution, radiation e~pl,og,y; plant introduction and plant 
indicators · · · . 1' 

1 
· • , . . : ' 

' ( 

PRACTICALS 

Practicals ba~ed c~n.toP.ics meritipned 'abovr.. · · ·, 

• I 
I 

i ' 

I . 
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